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GAS-FIRED, POWER-EXHAUSTED, PROPELLER

* 82% Thermal Efficiency (HD/PTP) * 83% Thermal Efficiency (PDP) ¢ Horizontal or Vertical Venting ¢ Field Con
vertible to Propane * 100% Shut-Off with Continuous Retry - Commercial or Residential Applications

For applications requiring a low profile unit, Modine offers the Hot Dawg® unit heater. The Hot Dawg®
may be installed in residential or commercial applications just one inch below the ceiling. The
superior quality matched with the following features makes the Hot Dawg®unit heater an easy
choice for a variety of applications:
* 82% thermal efficiency (HD/PTP), 83% thermal efficiency (PDP) for fuel savings.
 Uses natural or propane gas (field convertible from natural to propane gas).
« Certified for residential, commercial and industrial use.
« Lightweight, easily installs 1" from ceiling with only two angle brackets (standard on 30-75,

accessory for 100-125).
« Install quickly and easily with knockouts for quick access to gas and electricity.
* The standard power exhauster allows the unit to be vented vertically or horizontally and is

designed to use the smallest diameter vent pipe possible.
MODEL HD « Permanently-lubricated motor for trouble-free dependability.
* Full 10-year warranty on heat exchanger.
* Available in both propeller fan and centrifugal blower configurations.
The PDP propeller, power vented gas-fired unit heater is a product that is inexpensive to install,
easy to use, and offers excellent in-service economy. The PDP model series expands on the
___ size range of the HD model series providing product that is certified for commercial and industrial
PRI R applications in sizes from 150 through 400MBH.

URIRIRC For blower model data, see page 6.
A

- b Table 2.1 - Propeller Unit Model HD and PDP General Performance Data
10 T T : Model HD Sizes Model PDP Sizes
A a W% 30 45 60 75 100 125 150 175 200 250 300 350 400
Btu/Hr Input © 30,000 | 45,000 | 60,000 | 75,000 | 100,000 125,000 | 150,000 | 175,000 | 200,000 | 250,000 | 300,000 | 350,000 | 400,000
% Btu/Hr Ouput © 24,600 | 36,900 | 49,200 | 61,500 | 82,000 | 102,500 | 124,500 | 145,250 | 166,000 | 207,500 | 249,000 | 290,500 | 332,000
Entering Airflow (CFM)

@ 70°F 505 720 990 1160 1490 1980 2180 2550 2870 3700 4460 4870 5440

M O D E L P D P Air Temp. Rise (°F) 44 46 45 48 50 47 51 51 52 50 50 53 54

Max. Mounting
Height (Ft.) @

Heat Throw (Ft.) @
Max Mtg Ht @

10 10 12 14 12 16 16 17 15 19 21 20 19

25 27 36 38 42 56 55 59 51 67 74 70 69

The PTP features a stainless steel tubular heat exchanger as STANDARD on all units with a
10-year heat exchanger warranty, providing customers with a peace of mind. Users of the PTP will
also benefit from a low profile design that allows quick and easy installations.

Table 2.2 - Propeller Unit Model PTP General Performance Data

MODINE Model PTP Sizes
' 150 175 200 250 300 350 400
Btu/Hr Input ® 150,000 | 175,000 | 200,000 | 250,000 | 300,000 | 350,000 | 400,000
MODEL PTP Btu/Hr Ouput @ 123,000 | 143,500 | 164,000 | 205,000 | 246,000 | 287,000 | 328,000

Entering Airflow (CFM) @ 70°F | 2140 2725 2870 3995 4545 5280 5995

Air Temp. Rise (°F) 53 48 52 47 50 50 51
Max. Mounting
Helght (Ft) @ 15 14 15 18 19 18 21
Heat Throw (Ft.) (@ 51 50 53 62 69 65 74

Max Mtg Ht)

® Ratings shown are for elevations up to 2,000 Ft. For elevations above 2,000 feet, ratings should be reduced at the rate of
4% for each 1,000 feet above sea level. (In Canada see rating plate.) Reduction of ratings requires use of a high altitude kit.

@ Data taken at 55°F air temperature rise. At 65°F ambient and unit fired at full-rated input. Mounting height as measured from
bottom of unit, and without deflector hoods. For units equipped with deflector hoods.

LisTED
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DO NOT LOCATE ANY GAS-FIRED UNIT IN AREAS WITH CHLORINATED,

HALOGENATED, OR ACIDIC VAPORS IN ATMOSPHERE.

Request Catalog 6-189 For Complete Technical Information and Specifications.
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GAS-FIRED, SEPARATED COMBUSTION, PROPELLER

* 100% Outside Air for Combustion * Separated Compartment Protects Combination Gas Control, Ignition
Control, Manifold and Burner * Horizontal or Vertical Concentric Venting * 82% Thermal Efficiency
* 100% Shut-Off with Continuous Retry ¢ Certified for Commercial or Residential Applications

The separated combustion models HDS and PTS draw 100% of their combustion air from
outside to ensure that the unit will always have plenty of fresh, clean air to breathe. This
fresh-air supply reduces common concerns about maintenance, performance, and
durability in dusty, dirty, or humid applications. In addition, by drawing the combustion

air from the outside, the overall heating efficiency is increased. In short, the separated
combustion units give you the added advantages of:

* 82% thermal efficiency for fuel savings.

* A separated compartment protects the combination gas valve, ignition control, manifold,
and burner from the environment.

» External gas connections.

* Uses natural or propane gas (field convertible from natural to propane gas).

« Certified for residential (30-125MBH), commercial and industrial use (30-400MBH).

« Lightweight, easily installs 1" from ceiling with only two angle brackets (standard on 30-75,
accessory for 100-125).

« Install quickly and easily with knockouts for quick access to gas and electricity.

 Standard power exhaust simplifies side-wall or roof venting with small-diameter vent pipe.

* Horizontal or vertical two-pipe or concentric venting options.

* Permanently-lubricated motor for trouble-free dependability.

* Full 10-year warranty on heat exchanger.

* Available in both propeller fan and centrifugal blower configurations.

For blower model data, see page 6.

Table 3.1 - Propeller Unit Model HDS and PTS General Performance Data

Model HDS Sizes Model PTS Sizes
MODEL PTS 30 45 60 75 | 100 | 125 | 150 | 175 | 200 | 250 | 300 | 350 | 400
Btu/Hr Input ® | 30,000 | 45,000 | 60,000 | 75,000 | 100,000 | 125,000 | 150,000 | 175,000 | 200,000 | 250,000 | 300,000 | 350,000 | 400,000
Btu/Hr Ouput ® | 24,600 | 36,900 | 49,200 | 61,500 | 82,000 | 102,500 | 123,000 143,500 | 164,000 | 205,000 | 246,000 | 287,000 328,000
Entering Airflow (CFM)
@ 70°F

505 720 990 1160 1490 1980 2140 2725 2870 3995 4545 5280 5995

Air Temp. Rise (°F) 44 46 45 48 50 47 53 48 52 47 50 50 51
Max. Mounting
Height (Ft.) © 10 10 12 14 12 16 15 14 15 18 19 18 21
Heat Throw (Ft.) @
Max Mtg Ht @ 25 27 36 38 42 56 51 50 53 62 69 65 74

® Ratings shown are for elevations up to 2,000 Ft. For elevations above 2,000 feet, ratings should be reduced at the rate of
4% for each 1,000 feet above sea level. (In Canada see rating plate.) Reduction of ratings requires use of a high altitude kit.

© Data taken at 55°F air temperature rise. At 65°F ambient and unit fired at full-rated input. Mounting height as measured from
bottom of unit, and without deflector hoods. For units equipped with deflector hoods.

LisTED

DO NOT LOCATE ANY GAS-FIRED UNIT IN AREAS WITH CHLORINATED,
Intertek

HALOGENATED, OR ACIDIC VAPORS IN ATMOSPHERE.

Request Catalog 6-175 For Complete Technical Information and Specifications.
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GAS-FIRED, SEPARATED COMBUSTION, HIGH-EFFICIENCY CONDENSING

* 100% Outside Air for Combustion * Separated Compartment Protects Combination Gas Control, Ignition Con-
trol, Manifold and Burner « Conservicore® Secondary Heat Exchanger ¢ Horizontal or Vertical Concentric Venting
* 93% Thermal Efficiency ¢ Direct Spark Ignition * 100% Shut-Off with Continuous Retry

Effinity®®
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Effinity:
with Conservicore Technolosv®

Up to 97% thermal efficiency, Modine’s Effinity**® condensing unit heater features the
highest efficiency available in North America for commercial and industrial,

as well as residentially certified (sizes 110 and smaller) gas-fired unit heaters. This industry
leading efficiency is a result of the coupling of our Conservicore® secondary heat exchanger
technology with our robust tubular primary heat exchanger design. The Conservicore®
technology features a secondary recuperative heat exchanger fabricated from AL29-4C®
stainless steel. This material is superior to other lower grades of stainless steel and
aluminum, resulting in outstanding ability to withstand the corrosive environment of
condensing gas fired equipment.

Available in ten model sizes with input ranges from 55,000 to 310,000 Btu/Hr, Modine

offers application flexibility unmatched in the industry. The separated combustion units

draw combustion air from outside to ensure that the unit will always have plenty of fresh,

clean air for combustion while increasing the overall heating efficiency. Venting material to

be used is PVC, an extremely cost effective vent system.

* Up tp 97% thermal efficiency for fuel savings.

- Factory installed Building Managment Board provides an R5485 interface between the
unit heater and existing building networks.

* A separated compartment protects the combination gas valve, ignition control, manifold,
and burner from the environment.

« External gas connections.

» Uses natural or propane gas (field convertible from natural to propane gas).

« Certified for residential (55-110MBH), commercial, and industrial use.

« Standard Contractor Convenience Package with diagnostic LEDs, disconnect switch,
and condensate pump outlet.

» Standard power exhaust simplifies side-wall or roof venting with small-diameter pipe.

» Horizontal or vertical two-pipe or concentric venting options.

* Permanently lubricated motor for trouble-free dependability.

* Full 10-year warranty on both heat exchangers.

Table 4.1 - Propeller Unit Heater Model PTC General Performance Data

PTC Model Sizes
55 65 85® [110® | 135 156 180 215 260 310
Btu/Hr Input © 55,000 | 65,000 | 85,000 |110,000|135,000(155,000{180,000(215,000(260,000(310,000
Btu/Hr Output ©® 51,150 | 60,450 | 79,050 |102,300|125,500144,150(167,400|199,950|241,800|288,300
Condensate Production (Gal/Hr) | 0.3 0.4 0.5 0.7 1.0 1.1 1.3 1.6 1.9 2.3
Entering Airflow (CFM) @ 70°F @| 1097 | 1141 1650 | 1750 | 2160 | 2600 | 3020 | 3865 | 4585 | 5400
Air Temp Rise (°F) 43 49 44 54 54 51 51 48 49 49
Max. Mounting Height (Ft.) @ 12 12 13 13 14 18 15 17 20 19
Heat Throw (Ft.) @ Max. Mtg. Ht.| 43 43 48 46 51 62 53 60 70 67

® Ratings shown are for elevations up to 2,000 Ft. For elevations above 2,000 feet, ratings should be reduced at the rate of
4% for each 1,000 feet above sea level. (In Canada see rating plate.) Reduction of ratings requires use of a high altitude kit.

@ Data taken at 65°F ambient and unit fired at full-rated input. Mounting height as measured from bottom of unit, and without
deflector hoods.

® Also certified for residential installations.

® AL29-4C is a Registered Trademark of Allegheny Ludlum Corporation.

® Effinity93®, Conservicore®, and any combination of these names either together or with other words is trademarked by
Modine Manufacturing Co.

Heaters are designed for use in heating applications with ambient temperatures between 40°F and 80°F. Heaters should not

be used in applications where the heated space temperature is below 40°F. The combination of low space and combustion air

temperatures may result in condensate freezing in the secondary heat exchanger and/or condensate drain.

DO NOT LOCATE ANY GAS-FIRED UNIT IN AREAS WITH CHLORINATED,
HALOGENATED, OR ACIDIC VAPORS IN ATMOSPHERE.

Request Catalog 6-170 For Complete Technical Information and Specifications.
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GAS-FIRED, SEPARATED COMBUSTION, HIGH-EFFICIENCY CONDENSING

C .
Effinity:
with Conservicore Technolosv®

Figure 5.1 - U.S. Average Heat Load Hours Map

Use 3500 for Alaska and Canada.

Table 5.1 - Estimated Annual Fuel Cost Savings Using
the Effinity® Condensing Unit Heater

Estimated Annual Savings
Against Other Equipment © @
Gravity Vented Power Vented

Design Heat Load (Btu/Hr): 120,000 280,000 120,000 280,000

500 $306 $713 $136 $318

1000 $611 $1,427 $273 $637

Annual Heat 1500 $917 $2,140 $409 $955
Load Hours 2000 $1,223 $2,853 $546 $1,274
(refer to Figure 5.1) 2500 $1,529 $3,567 $682 $1,592
3000 $1,834 $4,280 $819 $1,911
3500 $2,140 $4,993 $955 $2,229

@ Based on a natural gas rate of $1.10/Therm. Actual realized savings can vary significantly
based on a number of changing factors including, but not limited to, fuel prices, climate,
building use or construction, etc.

@ Compares 93% efficient against 65% seasonal efficient gravity vented and 78% seasonal
efficient power vented.

Table 5.2 - Effinity® PTC260 (260,000 BTU/hr) vs.

Comparable Power-Vented Unit Heater ©®

Uses Less Natural Gas for Fewer CO, Emissions
City Annu§l Equivalent Pounds of
Gas Savings Urban Trees Planted CO, Saved
Chicago, IL $914 154 trees 13,261
Las Vegas, NV $325 58 trees 4,945
Minneapolis, MN $903 187 trees 16,099
Nashville, TN $555 88 trees 7,350
Oklahoma City, OK $656 96 trees 8,278
Philadelphia, PA $916 118 trees 10,131
Portland, OR $671 109 trees 9,328

@ Savings are realized by comparing the Effinity93® BTU/hr output to a 78% seasonally efficient
power-vented heater. Savings were determined by applying appropriate degree days at
65 degrees indoor design temperature under full year, 24/7 operation to each state's 2012
average price/therm of gas.

LiSTED

DO NOT LOCATE ANY GAS-FIRED UNIT IN AREAS WITH CHLORINATED,
Intertek

HALOGENATED, OR ACIDIC VAPORS IN ATMOSPHERE.

Request Catalog 6-170 For Complete Technical Information and Specifications.
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GAS-FIRED, BLOWER MODELS

Blower unit heaters are designed for both heating and ventilating. All Modine gas-fired unit
heater types can be equipped with blowers, including our Hot Dawg® low-profile residential
garage heaters and the Effinity**®. In fact, the Effinity®® is the only high efficiency gas-fired
unit heater in North America with this option available.

These units can be used in a variety of ways:
* Ducting air in from adjacent spaces for ventilation.
* Protecting units from corrosive spaces by mounting them remotely and ducting in warm air.

* Where quietness is important, blower fans are lower-noise and can be ducted, unlike
propeller units.

MODEL HDB « Deflector hoods can be used in areas with higher mounting heights.
Table 6.1 - Power-Exhausted Blower Unit Model HDB and BDP General Performance Data
Model HDB Sizes Model BDP Sizes Model BTP Sizes
_ i 60 75 100 125 150 175 200 250 300 350 400 150 175 200 250 300 350 400
[RIRREmn
Btu/Hr Input ® 60,000 | 75,000 | 100,000 | 125,000 | 150,000 | 175,000 | 200,000 | 250,000 | 300,000 | 350,000 | 400,000 | 150,000 175,000 {200,000 | 250,000 | 300,000 | 350,000 | 400,1000
FwweEs
{ g
ik ‘ Btu/Hr Ouput © 49,200 | 61,500 | 82,000 | 102,500 | 123,000 | 143,500 | 164,000 | 205,000 | 246,000 | 287,000 | 328,000 | 123,000| 143,500 | 164,000| 205,000 | 246,000| 287,000 | 328,000
LA
(3 | 3 I A | N N 794- 1140- 1235- 1587- 1852- 2116- 2646- 3175- 3704- 4233- 1587- | 1852- | 2116- | 2646- | 3175- | 3704- 4233-
Ty Entering Airflow Range (CFM) 1635-1111) 1000 | 2116 | 2058 | 2778 | 3241 | 3704 | 4630 | ss56 | 6481 | esea | 2778 | 3241 | 3704 | 4630 | 5556 | 6481 | 7407
= A
Outlet Velocity g g 443- 488-
% (FPM) 437-726| 546-908 781 773 869 892 773 966 1026 1037 1008
0 iy ¢
Air Temp. Rise (°F) 40-70 40-70 35-65 45-75 40-70 40-70 40-70 40-70 40-70 40-70 40-70 40-70 | 40-70 | 40-70 | 40-70 | 40-70 | 40-70 40-70
MODEL BDP p—
Height (Ft.) © 7-13 7-16 8-19 8-17 14 15 13 16 18 19 19 14 8-18 9-21 10-22 11-26 11-26 13-29
Heat Throw (Ft.) @ Max Mtg Ht @| 20-45 24-57 27-68 27-59 49 52 47 58 64 67 68 33-75 | 28-65 | 32-78 | 34-78 | 40-94 | 39-90 | 44-102
[— Table 6.2 - Separated Combustion Blower Unit Model HDC and BTS General Performance Data
Model HDC Sizes Model BTS Sizes
\ 60 75 100 125 150 175 200 250 300 350 400
‘ MODINE

i Btu/Hr Input © 60,000 | 75,000 | 100,000 | 125,000 | 150,000 | 175,000 | 200,000 | 250,000 | 300,000 | 350,000 | 400,000
Btu/Hr Ouput © 49,200 | 61,500 | 82,000 | 102,500 | 123,000 | 143,500 | 164,000 | 205,000 | 246,000 | 287,000 | 328,000

M O D E L BTS Entering Airflow 635- 794- 1140- 1235- 1587- 1852- 2116- 2646- 3175- 3704- 4233-
Range (CFM) 1111 1389 2116 2058 2778 3241 3704 4630 5556 6481 7407
Air Temp. Rise (°F) 40-70 40-70 35-65 45-75 40-70 40-70 40-70 40-70 40-70 40-70 40-70
Max. Mounting
Height (Ft.) @ 7-13 7-16 8-19 8-17 9-21 8-18 9-21 10-22 11-26 11-26 13-29
= T Heat Throw (Ft.) @
Effinity% Max Mtg Ht @ 20-45 | 24-57 | 27-68 27-59 33-75 28-65 32-74 34-78 40-94 39-90 44-102

1EELEIEIE)

Table 6.3 - Separated Combusion, High-Efficiency Condensing

P Blower Unit Heater Model BTC General Performance Data
Model BTC Sizes
MODEL BTC 215 260 310
Btu/Hr Input ® 215,000 260,000 310,000
Btu/Hr Output © 199,950 241,800 288,300
Condensate Production (Gal./Hr.) 1.6 1.9 2.3
Entering Airflow Range (CFM) 2645-4628 | 3198-5597 3813-6674
Air Temp. Rise (°F) 40-70 40-70 40-70
Max. Mounting Height (Ft.) ® 9-22 11-26 11-26
Heat Throw (Ft.) @ Max. Mtg Ht 33-77 40-94 39-91
MODEL BTP @ Ratings shown are for elevations up to 2,000 Ft. For elevations above 2,000 feet, ratings should be reduced at the rate of 4% for each 1,000 feet

above sea level. (In Canada see rating plate.) Reduction of ratings requires use of a high altitude kit.

@ Data taken at 55°F air temperature rise. At 65°F ambient and unit fired at full-rated input. Mounting height as measured from bottom of unit, and
without deflector hoods.

® Data taken at 65°F ambient and unit fired at full-rated input. Mounting height as measured from bottom of unit, and without deflector hoods.

C us
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DO NOT LOCATE ANY GAS-FIRED UNIT IN AREAS WITH CHLORINATED,
Intertek

HALOGENATED, OR ACIDIC VAPORS IN ATMOSPHERE.

Request Catalog 6-189 (HDB, BDP, BTP), 6-175 (BTS) and 6-170 (BTC)
For Complete Technical Information and Specifications.
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STANDARD FEATURES AND FACTORY OPTIONS

Table 7.1 - Standard Features and Factory Options

Model Model Model

Feature
HD |HDB | PDP | BDP | PTP j HDS | HDC | PTS | BTS | BTP | PTC | BTC

Aluminized steel cabinet (gauge indicated) |22 ga.|22 ga.|20 ga. |20 ga. |20 ga.§22 ga.| 22 ga. |20 ga.|20 ga. |20 ga. § 20 ga. |20 ga.

Low profile casing design . . . .

Baked-on polyester powder paint for durability
and corrosion resistence

Adjustable air-deflector blades . . . . . . . . . . . .

Fans engineered for quiet operation . . . . . . . . . . . .

Totally enclosed fan/blower motors
(model sizes 100 and above)

Fingerproof fan guard

(standard on sizes 125 and below) : : Opt : : : Opt Opt

Two L-shaped mounting brackets
(standard on 30-75, optional on 85-125)

Cabinet and Air Mover

Adjustable mounting brackets for level hanging . .

Hinged tool-less bottom pan entry . .

Adjustable motor sheaves, certified to 0.7" W.C.
external static pressure

efficiency % 82% | 82% | 83% | 82% | 82% [ 82% | 82% | 82% | 82% | 82% j 93% | 93%

93% minimum thermal efficiency . .

Aluminized steel heat exchanger SS SS
(409 stainless steel optional) Std Std

Tubular heat exchanger . . . . . . . . . .

In-shot burner on each heat exchanger tube for
reliable performance, ease of serviceability, and| . . . . . . . . .
low sound level on flame ignition/extinction

Aluminized steel burner
(409 stainless steel optional)

Modine Conservicore® Technology on
secondary recuperative heat exchanger with
AL29-4C°
stainless steel material as standard

Heat Exchanger and Burner

CSA or ETL certification for commericial and
industrial use in the US and Canada

CSA or ETL certification for residential use
in the US and Canada

Factory-installed power exhauster . . . . . . . . . . . .

Controls for natural gas (propane optional) . . . . . . . . . . . .

Single stage gas controls
(two stage optional except for PTC/BTC)

Supply air high limit safety controls . . . . . . . . . . . .

Differential pressure switch for proof of venting . . . . . . . . . . . .

Flue gas high limit safety controls . .

Flame roll-out safety switch . . . . 55-110

Direct spark ignition with continuous retry
control system

Controls

Intermittent pilot ignition with continuous retry
control system

Control terminal board and low voltage
terminal connections

Gas control step down transformer with
24V gas controls

Fan delay timer . . . . . . . . . . . .

Condensate drain overflow switch . .

Contractor convenience package featuring a
condensate pump convenience outlet, unit on/
off switch, heater function status indicator lights,
and external terminals for thermostat wiring

Factory install Building Managment Control Opt | Opt | Opt Opt | Opt | Opt . .

Cc us
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DO NOT LOCATE ANY GAS-FIRED UNIT IN AREAS WITH CHLORINATED,
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HALOGENATED, OR ACIDIC VAPORS IN ATMOSPHERE.
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Products from Modine are designed to provide indoor air-comfort and ventilation
solutions for residential, commercial, institutional and industrial applications.
Whatever your heating, ventilating and air conditioning requirements, Modine
has the product to satisfy your needs, including:

HVAC
+ Unit Heaters:
- Gas
- Hydronic
Electric
- 0il
+ Ceiling Cassettes

+ Duct Furnaces

+ Hydronic Cabinet Unit Heaters, Fin Tube, Convectors
« Infrared Heaters

- Make-up Air Systems

+ Unit Ventilators

Ventilation
- Packaged Rooftop Ventilation

School Products

- Vertical Packaged Classroom HVAC:
- DX Cooling/Heat Pump
- Water/Ground Source Heat Pump
- Horizontal/Vertical Unit Ventilators

Specific catalogs are available for each product. Catalogs 75-136 and 75-137
provide details on all Modine HVAC equipment.

.
VIODINE

Modine Manufacturing Company
1500 DeKoven Avenue

Racine, Wisconsin 53403-2552
Phone: 1.800.828.4328 (HEAT)
www.modinehvac.com

© Modine Manufacturing Company 2020
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This catalog describes the design and construction features
and benefits, typical applications, dimensional data, and
configurations available for the IHR and ITP Series.

Modine’s IHR Series is a gas-fired, high intensity ceramic
infrared heater. Ideal for spot heating, the IHR series offers
simple gas and power connections, as well as inexpensive
maintenance.

Modine's IPT Series sets the industry standard for low intensity
infrared heating performance and installation versatility. The
comfort and uniform heating provided by the IPT Series are
second to none.
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Refer to page 3 for information regarding the
Breeze® AccuSpec Sizing and Selection Program

MVIODINE

BREEZE® AccuSpec

A WARNING

|

Infrared Heating Defined

Infrared heating systems rely upon the transfer of radiant
energy from hot heat exchanger surfaces (up to 1850°F for high
intensity heaters) through the air to cooler surfaces, without the
use of an air mover. Since radiant energy always travels in a
straight line from its source, people and objects within a direct
line-of-sight of the heat exchanger become warmed immediately.

While capable of being used for total building heating or

large area heating, they are ideally suited for spot heating
applications. Spot heating involves small areas such as loading
dock doors and single person work cells.

Advantages of Infrared Heating

* No air mover, reducing electricity and maintenance costs
while increasing worker comfort from the absence of drafts
and annoying fan noise.

* Quick temperature recovery, as only objects need to be
heated, not large volumes of air.

 Significant energy savings through use of zone control and/
or spot heating, which heats objects without the need to heat
large air volumes.

Typical Applications

The following are examples of applications that can benefit from
high-intensity infrared heating:

¢ Manufacturing facilities

Vehicle repair centers

Warehouses and loading docks

Aircraft hangars

Indoor tennis courts

Indoor golf driving ranges

Emergency vehicle garages

Indoor stadium seating areas

The following are examples of applications that can benefit from
low-intensity infrared heating:

* Manufacturing facilities
Vehicle repair centers
Warehouses and loading docks
Aircraft hangars

Tennis courts

Car washes

Golf driving ranges
Covered walkways
Emergency vehicle garages
Stadium seating areas
Vestibules

See Infrared Design and Engineering Guide 9-200 for additional
application information.

A WARNING

Do not locate ANY gas-fired unit in areas where chlorinated,
halogenated or acid vapors are present in the atmosphere.

Do not install in potentially explosive or flammable atmosphere
laden with dust, sawdust, or similar airborne materials.

As Modine Manufacturing Company has a continuous product improvement program, it reserves the right to change design and specifications without notice.

9-1235 3



MODINE BREEZE® ACCUSPEC SIZING & SELECTION PROGRAM

/ﬁ
MVODINE

Modine Breeze® AccuSpec

‘IMIODINIE Sizing and Selection Program

v The Modine Breeze® AccuSpec is the fastest way to generate performance data based
BREEZE® AccuSpec on actual job conditions. The Breeze® AccuSpec program is a web-based sizing and
selection program. The program provides a series of step-by-step questions that allow
for the easy configuration of Modine products. After a model has been configured, the
program can generate Submittal Schedules, Submittal Data (including performance and
dimensional drawings), and Specifications.

Fast and Simple Unit/Thermostat/Accessory Selection
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Q" BREEZE™ AccuSpec
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NMODINE JobName  : <None Assigned> Jamie Tuinstra
@& BREEZE™ AccuSpec Transaction # : <Hone Assigned>
Configure e g Add to Cart || Resetunit,y| . Cancel
) Previous, . Next O Modet: IPT 75501 1 [
Unit Value Model Input. Recommended
Model Size: i3 S i Y
75 75,000 12-14
Unit Specific Job Specific
Submittal Schedules Dimensional Drawings Specifications
/‘ SPECIFICATIONS
MODINE .
DIMENSIONS - UNIT
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For access to the Breeze® AccuSpec program, contact your local Modine sales representative.
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FEATURES AND BENEFITS - MODEL IHR

Figure 4.1 - Construction Features - Model IHR

ﬁonn\ns

Features

Benefits

1. High temperature cordierite-based grooved ceramic tiles
with perforations along both the top and bottom of the
grooves

—_

. Increased temperature and surface area to provide maximum
heat transfer while maintaining lower gas input ratings.

2. Polished aluminum reflectors

2. Efficiently direct radiant heat to the desired area, for
increased comfort over wider areas.

3. 16 gauge aluminized steel frame

3. Provides support for simple chain mounting.

4. No air mover is utilized

4. Eliminates fan noise, drafts, maintenance and reduces
electrical energy costs.

5. Input ranges from 30,000 Btu/hr through 160,000 Btu/hr
in Natural or Propane gas

5. Wide input range to accommodate a variety of heating
requirements

6. Direct spark or self-energizing standing pilot ignition

6. Maximize application flexibility.

7. 115V, 25V, or millivolt controls

7. Accommodate a wide range of electrical inputs.

8. Externally-mounted controls

8. Allow convenient access to gas valve, control system,
transformer, and gas orifices, increasing ease of installation
and service.

9. Burners are replaced by removing one fastener

9. Eliminates the removal of the unit from its mounted position
for service.

10. CSA design certification for indoor, unvented operation in
commercial and industrial installations

10. Assures that the unit conforms to national safety standards.

9-1235 5



FEATURES AND BENEFITS - MODEL OHP
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Figure 5.1 - Construction Features - Model OHP

Features Benefits

1.ETL Design Certified to ANSI Z83.26 Standard 1. Assures that the unit conforms to national safety standards.

2. Decorative stainless steel windscreen eggcrate grille 2. Prevents wind disturbance.

3. Wind and rain protected design 3. Input range to accommodate a variety of heating
requirements.

4. 31,000 and 34,000 BTU inputs. 4. Flexible fuel type offering.

5. No Fan Design. 5.Eliminates fan noise, drafts, maintenance and reduces
electrical energy costs.

6. Externally-mounted controls 6. Allow convenient access to gas valve, control system,
transformer, and gas orifices, increasing ease of installation
and service.

7. Direct spark or self-energizing standing pilot ignition 7. Maximize application flexibility.

8. Brushed 430 Stainless Steel Housing 8. Provides maximum corrosion resistance.

6 9-123.5



FEATURES AND BENEFITS - MODEL IPT

Figure 6.1 - Construction Features

ﬁonn\ns

3 (not shown)
7

10

Features

Benefits

. Heat-treated darkened aluminized steel tubes

1. Heat-treated darkening increases both radiant heat output for
more heat near the end of the tube system and eliminates
the scratching and flaking that can occur with painted tubes.
Aluminized steel provides corrosion resistance for longer life.

2. Polished aluminum reflectors 2. Direct radiant heat from the tubes to the desired area, for
increased comfort over wider areas.
3. Removable side-access panels on both sides of the 3. Can be removed completely while accessing either side of the
burner box unit.
4. Durable polyester-powder paint 4. Maintains life-long new appearance.
5. Permanently-lubricated combustion blower motor 5. Reduces maintenance.
6. 180 degree-rotating gas valve 6. Allows convenient access from either side of the burner box.
7. Sealed burner compartment 7. Allows manifold pressure adjustments during unit operation,
which increases ease of installation and service.
8. Flame sensor and ignitor mounted externally to the 8. Improve service access.
combustion chamber
9. Flame observation window on underside of combustion 9. Provides a convenient visual check of unit operation from

chamber

ground level.

10. Gas valve operation light on back panel on the unit

10. Indicates that the combustion blower is operating.

11. Four-trial separate flame sensor

11. Provides reliable ignition.

12. System approval for vented and common vented

installation

12. Maximizes installation flexibility.

13. Weatherproof, water-resistant casing

13. Maximizes application flexibility for both indoor and outdoor
installation.

14. ETL design certification

14. Assures that the unit conforms to national safety standards.

9-123.5 7



PERFORMANCE AND DIMENSIONAL DATA - MODEL IHR

‘MIODINE

j¢————— DIM

Table 7.1 - Performance and Dimensional Data
Recommended Mounting Height (ft.) ©® . .
. - Dimensions
Gas C | Input Rating (Btu/hr) Standard Parabolic (in) @ Ship | Radiating
Model as @0(3’0'0 s Reflector Reflector Wt. Area
N | b 30° 30° A B (Ibs) | (sq.in.)
atura ropane Angle Angle
IHR 30 | Single Stage or Millivolt 30,000 12-14 12-15 123/4 | 141/4 | 44 85
IHR 60 | Single Stage or Millivolt 60,000 14-16 18-21 191/8|151/4| 60 170
IHR 90 | Single Stage or Millivolt 90,000 16-18 21-25 265/8(151/4| 81 255
IHR 130 | Single Stage or Millivolt 130,000 21-24 26 - 32 32 |151/4| 55 340
IHR 160 | Single Stage or Millivolt 160,000 24 - 28 29 -35 381/2|151/4| 65 425
@ See Table 8.1 for allowable mounting angles.
@ See Figure 7.1.
® Single stage controls are direct spark ignition with 100% safety shutoff and are available as either 115V or 24V
@ Millivolt thermostat and 35 feet of wire.
Figure 7.1 - Unit Dimensional Drawing
j«—— DIM. “C" — K \
r F’
_ & | & | 5
L L] . o 0 < o
Ereemra—er E ; g ": o z
| |
| |
L0 ‘
l
| | -
A

FRONT/REAR

|-— DIM. “B”

SIDE VIEW
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PERFORMANCE AND DIMENSIONAL DATA - MODEL IHR

Table 8.1 - Allowable Mounting Angle Range

Model Size

Allowable Mounting Angle Range

30 - 160

20° - 35°

Table 8.2 - Clearances to Combustible Materials (See Figure 8.3)

Model Sizes 30 60 90 130 160
Side of Heater 30 32 48 48 50
Back of Heater 18 18 30 30 32
Top of Heater 28 40 42 52 60
Below Front 72 720 98 120 132
@ Clearance is 80 in. when heater is fitted with a parabolic reflector.
Figure 8.3 - Clearances to Combustibles (See Table 8.2)
TOP BACK
(ceiling) Manifold/
Control End
SIDE —= "ll —SIDE
20°.I> 35° - 1
sasseedass sossreesssorenans seresstll LEVEL
BELOW -Side to Side-

CLEARANCES TO COMBUSTIBLES
DIAGRAM: SIDE VIEW

CLEARANCES TO COMBUSTIBLES
DIAGRAM: FRONT VIEW

9-123.5
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PERFORMANCE AND DIMENSIONAL DATA - MODEL OHP <
MODINE

Table 9.1 - Performance and Dimensional Data
. . . . Recommended Mounting Approx. Area
Model Housing BTU/Hr input Ship Weight Heights © Heated Control Voltage
OHP 31 430 SS 31,000 59 Ibs 8.0'to 12.0' 8'x 8 24 vac
OHP 34 430 SS 34,000 59 Ibs 8.5't0 13.0' 9'x9' 24 vac

@ Clearance is 80 in. when heater is fitted with a parabolic reflector.

Figure 9.1 - Unit Dimensional Drawing

28"

48.4"

SIDE VIEW END VIEW

.

Table 9.2 - Clearances to Combustible Materials

Model Sizes BTU'Hr Voltage “,,:\%L;:%g Side Back Top Below End(s) Front
0° 18 N/A 13 48 12 N/A
31,000 (N,P) 31,000 24 vac
30° N/A 18 18 40 12 36
0° 18 N/A 13 48 12 N/A
34,000 (N) 34,000 24 vac
30° N/A 18 18 40 12 36

@ Heaters mounted on an angle between 1° to 30° must maintain clearances posted for 0° or 30°; whichever is greater.

Figure 9.2 - Clearance to Combustibales

END i END SIDE
e
SIDE VIEW:
LEVEL SIDE TO SIDE
END VIEW: END VIEW:
0° MOUNTING ANGLE 30° MOUNTING ANGLE
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PERFORMANCE, UTILITIES AND CLEARANCE - MODEL IPT

Table 10.1 - Performance
Input MBH 50 60 75 100 125 150 175 200
Certified Tube Lengths (ft.) 20, 30 20, 30, 40| 20, 30, 40 30, 40, 40, 50, 60 50, 60 50, 60, 50, 60,
50 @ 700 7003
Recommended 10-12 10-12 12-14 12-14 15 -22 15-22 18 — 28 20 - 30
Mounting Height (ft.) ©
Recommended | SPot or Area U-Tube
Heating
Tube System rarn
T Total Building .
Application ® Heating Straight Tube

® Recommended Mounting Height and Tube System Applications are meant as a general guide and are adjusted to meet the requirements of the actual application.

The applications are as

follows:

-- Spot or Area Heating is an application where occupant comfort is the goal and occupant(s) are either relatively stationary (Spot - Example: small work cell or
dispersed over a slightly wilder range than with Spot Heating (Area - Example: assembly line). Mounting height is typically at the low end of the range shown above.

-- Total Building Heating is an application where average space temperature is to be maintained, however due to the significant temperature gradient differences

on long straight tube systems, areas may exist where direct occupant comfort is not achieved.

@ IPT 100 not available for Propane Gas operation at 50 ft. tube system length.
® IPT 75 not available for Propane Gas operation at 40 ft. tube section length.

Table 10.2 - Utilities

/ﬁ
MVIODINE

Minimum Gas Inlet

Maximum Gas

Manifold Gas Pressure (' W.C.)

Tube/Vent Diameter

60Hz/1Ph

1/2 NPT

11.0 (propane gas)

10.0 (propane gas-single stage)
6.2 (propane gas-two stage)

Electrical Rating Gas Connection (inch) Pressure (" W.C.) Inle1‘:l Pressure (inch)
("w.c.)
3.5 (natural gas-single stage)
7.0 (natural gas) 14.0 2.5 (natural gas-two stage) 4(0.D)

Table 10.3 - Combustible Material
Clearances ® @ ®

IPT
Combustible Material Clearances (inches)
Input MBH ['A"® [g" @ [ ®
50/60 9 54 20
75/100/125 9 76 24
150/175/200 12 106 38

@ Clearance to each end and above the U-Tube is 12 inches.
@ In unvented applications, clearance from radiant tube end

is 36" in all directions.

® Refer to Figures 8.1 through 8.3.

Figure 10.2 - Stacking Height

?

Combustible Materials

l

Minimum Clearance to

Mounting

Height Height

Stacking

Figure 10.1 - Combustible Material Clearances -

Straight Tube
CHAIN LOCATION
W NN
B g B g
i —
-~ oo

0° MOUNTING ANGLE

45° MOUNTING ANGLE

(MAXIMUM)

Figure 8.3 - Combustible Material Clearances - U-Tube

—— CHAIN LOCATION rf

Al

L

oo )
-

{=CHAIN LOCATION—
\ ~,
| g .
B 12"
§ |
= :
"U" TUBE "U" TUBE
0° MOUNTING ANGLE 45° MOUNTING ANGLE
(MAXIMUM)
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DIMENSIONAL DATA - MODEL IPT

2)

ODINE

Figure 11.1 - Casing Dimensions
TOP VIEW
— [el
10.00
| ?T
2312 ‘
BACKVIEW o 4 000
GAS CONNECTION SIDE VIEW FRONT VIEW
12.39
% 1.36
2,61 % (‘—E—( g g
@ 75— | N—¢ 875 14.99
THERMOSTAT LINE VOLTAGE 13.58
CONNECTION CONNECTION
f—
e e
—={ 4.00 (= |—= 4.00 [~ ‘ ‘ L J
[=—6.00 — | 21.91 : 11.00 6.00
12.00

Figure 11.2 - Burner and Tube System Dimensions

¢ A 4
r1 4"
M —
T s ]
4 T B }\
28"

Center-to-center of tubes = 16 inches.

Table 11.1 - Tube Systems Data

Straight Tube U-Tube System
Tube Length (ft.) System Length “A” (ft.) System Weight (Ib.) System Length “B” (ft.) System Weight (Ib.)
20 23 78 13 89
30 33 112 18 132
40 43 146 23 157
50 53 180 28 200
60 63 214 33 225
70 73 252 38 277
Table 11.2 - Burner Shipping Weights
Model Shipping Wt. (Ib.)
All Burners 43
12 9-123.5




SPECIFICATIONS, MODEL NOMENCLATURE - MODEL IHR
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General

The heater reflector housing shall be constructed of one-side
bright polished aluminum. The emitter shall be composed of a
perforated ceramic tile on which combustion takes place on the
surface. The burner plenum shall be constructed of aluminized
steel of one-piece drawn construction. The heater shall be

of a modular design employing multiple burners to achieve the
specified input.

* The venturi is constructed of stainless or aluminized
steel.

* The secondary re-radiating rods shall be constructed
of high temperature stainless steel alloy placed in
close proximity of the ceramic burner face.

e Parabolic reflectors shall be used when units are
installed in high mounting applications or when
focusing of the infrared heating pattern is desirable.

* Protective screens shall be used in facilities where
debris may damage the heater.

Burner

The ceramic burner face shall operate at a temperature range
of 1660 degrees F to 1810 degrees F and shall incorporate a

secondary re-radiating surface of stainless steel rods to obtain
optimum operating temperature and radiant output.

Reflectors

The heater reflector housing shall be constructed of one-side
bright polished aluminum. The emitter shall be composed of a
perforated ceramic tile on which combustion takes place on the
surface. The burner plenum shall be constructed of aluminized
steel of one-piece drawn construction. The heater shall be

of a modular design employing multiple burners to achieve the
specified input.

* The venturi is constructed of stainless or aluminized
steel.

* The secondary re-radiating rods shall be constructed
of high temperature stainless steel alloy placed in
close proximity of the ceramic burner face.

e Parabolic reflectors shall be used when units are
installed in high mounting applications or when
focusing of the infrared heating pattern is desirable.

¢ Protective screens shall be used in facilities where
debris may damage the heater.

Controls
Heater(s) shall be equipped with (check one):

¢ Heaters shall be equipped with one of the following control
systems:

Standing Manual Pilot System with 100% safety shut-off
of pilot and main burner in case of pilot outage, operating
with no external electrical connection but on milli-voltage
generated by the pilot flame (NMV-2 or PMV-2).

Direct Spark Ignition System with direct spark ignition

of the main burner through a solid state ignition module
operating a spark electrode. Loss of power causes 100%
safety shut-off of main burner(s). System operates on 120
or 24 volts (NFS-2 or PFS-2). 24V/60Hz/1ph with 6VA
maximum power consumption.

|

Controls shall be exterior mounted for easy accessibility.

All controls shall be rated for a maximum inlet pressure of 1/2
PSI gas pressure. Controls shall be designed for Natural gas
having a specific gravity of 0.60, a Btu content of 1050 Btu/ft3
(Alternate: Propane gas having a specific gravity of 1.53, a Btu
content of 2500 Btu/ft3) at 0-2000 feet elevation.

Accessories

The following field installed accessories shall be included
(check those that apply):

O Chain mounting set - 5’ chain set with 4 “S” hooks. Preset
mounting angle of 30°.

O Horizontal parabolic reflector - Directs rays directly
downward. Can be used for matching horizontal mounting
specifications.

O Full parabolic reflector - Directs rays in a more focused
pattern. Typically used in high mounting applications.

O Full parabolic reflector with screen - Directs rays in a more
focused pattern. Outer screen protects ceramic grids from
objects striking the heater.

O DR heater screen - Screen slips on the outside of the
reflectors and protects the ceramic grids.

O Warning plaque - Hung below heater, restates the
clearance to combustible warning.

Figure 12.1 - Model Number Designations

IHR 90 G 47

Control Code

Direct Spark Ignition

47 = Natural, 115V, Direct

— Spark, 1-Stage

48 = Natural, 24V, Direct
Spark, 1-Stage

97 = Propane, 115V, Direct
Spark, 1-Stage

98 = Propane, 24V, Direct
Spark, 1-Stage

27 = Natural, Millivolt,
1-Stage

67 = Propane, Millivolt,
1-Stage

S - Spark Ignition System
M - Standing Pilot,
Milivolt System

IHR - High Intensity
Infrared Heater

MBH Input

30 - 30,000 Btu/hr
60 - 60,000 Btu/hr
90 - 90,000 Btu/hr
130 - 130,000 Btu/hr
160 - 160,000 Btu/hr

9-123.5 13



SPECIFICATIONS, MODEL NOMENCLATURE - MODEL IPT
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General Figure 13.1 - Model Number Designations

Contractor shall furnish and install Modine model DIGIT SEQUENCE | 1,2,3 456 | 7] 89 [1011

low intensity infrared heater(s). The low intensity infrared ’
system shall be straight tube , U-tube MODEL NUMBER IPT 200 S m 1 1

configuration. Performance shall be as indicated on the TTODEL PREF = CONTROLCODE:
equipment schedule in the plans. The infrared heater(s) shall be IMPROVED PRESSURE TUBE: IPT glglzgté :1:25 g:ggm;g’:\ss
certified for indoor and outdoor installations. Infrared heater(s) MODEL SIZE: 12: TWO STAGE, NATURAL GAS
shall have ETL design certification for use in both the US and MBH INPUT: 50,60, 75100, 125, 150, 175, 200 22: TWO STAGE, PROPANE GAS
Canada IGNITION TYPE: | POWER CODE:

" S: DIRECT SPARK | 01: 115V/60HZ/1PH
Casing

The controls, combustion air blower and burner shall be housed
in a water-resistant casing, providing weatherproof protection.
The burner and control box casing shall be constructed of not
less than 20 gauge aluminized steel. After forming, the casing
parts shall be cleaned of all oils and a phosphate coating
applied prior to painting. The phosphated parts shall then be
finished with an electrostatically applied, gray-green polyester
powder paint finish. The applied polyester powder paint shall

be baked on to provide an attractive finish on all of the exposed
casing parts.

Heat Exchanger

The heat exchanger tubes and combustion chamber shall be
constructed of 16 gauge, 4" O. D. aluminized steel, and the first
combustion tube for gas inputs 150,000 Btuh and greater shall
be 16 gauge 4" O. D. 409 Aluminized Stainless Steel. The last
heat exchanger tube shall incorporate a turbulator baffle for
maximum efficiency of heat transfer.

The heat exchanger tubes must be used in conjunction with
reflectors. The reflector can be adjusted from 0° to 45° from
the horizontal plane. Reflectors shall be of bright polished
aluminum.

Controls

Input power to the infrared heater(s) shall be 115V/60Hz/1ph.
Heater(s) shall be equipped with a direct four-trial (three
re-trial), 100% shut-off eletronic ignition control system

with a separate flame sensor. Infrared heater(s) shall be
equipped with a 115V/25V control transformer. Thermostat
shall operate on 25V. Heater(s) will be equipped with a pre-
purge mode, a differential pressure switch, and an indicator
light to prove proper operation of the gas valve. All controls
shall be rated for a maximum inlet pressure of 1/2 PSI gas
pressure.

Controls shall be designed for natural

propane gas having a specific gravity ,of ,a
Btu content of Btu/ft® at feet elevation.
Motor

Each heater shall have a single motor. The combustion air
blower motor shall be totally enclosed in the control box and
the motor shall be protected by a thermal overload switch.
The motor shall be .03 H.P., 115 volt, 60 Hz, single phase,
with an operating speed of 3000 rpm.

14 9-123.5
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Products from Modine are designed to provide indoor aircomfort and ventilation
solutions for residential, commercial, institutional and industrial applications.
Whatever your heating, ventilating and air conditioning requirements, Modine
has the product to satisfy your needs, including:

HVAC
e Unit Heaters:
- Gas

Hydronic
— Electric
- Oil
e Ceiling Cassettes
e Duct Furnaces
e Hydronic Cabinet Unit Heaters, Fin Tube, Convectors
e Infrared Heaters
e Make-up Air Systems
e Unit Ventilators

Ventilation
e Packaged Rooftop Ventilation

School Products

e Vertical Packaged Classroom HVAC:
— DX Cooling/Heat Pump
— Water/Ground Source Heat Pump
— Horizontal/Vertical Unit Ventilators

Specific catalogs are available for each product. Catalogs 75-136 and 75-137
provide details on all Modine HVAC equipment.

/ﬁ _
VIODINE

Modine Manufacturing Company

1500 DeKoven Avenue
Racine, Wisconsin 53403-2552
Phone: 1.800.828.4328 (HEAT)
www.modinehvac.com

© Modine Manufacturing Company 2021
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Modine’s power vented unit heaters are designed for the heating  With 20 propeller and 11 blower model sizes available, the
requirements of commercial and industrial buildings with select units cover a wide variety of applications with input ranges

models available for residential garage heating as well. from 30,000 to 400,000 Btu/Hr in either natural or propane gas.
This catalog describes the design benefits, construction
For locations where negative pressure may be an issue or features, performance data, unit selection procedure, and

energy savings over older gravity vented units may be desired, the optional and accessory devices available.
Modine power vented gas fired unit heaters are your solution.
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Do not locate ANY gas-fired unit in areas where chlorinated, Appliances must not be installed where they may be exposed
halogenated or acid vapors are present in the atmosphere. to a potentially explosive or flammable atmosphere.

As Modine Manufacturing Company has a continuous product improvement program, it reserves the right to change design and specifications without notice.
v The Modine Breeze® AccuSpec is the fastest way to generate performance data based
REE Z on actual job conditions. The Breeze® AccuSpec program is a web-based sizing and selection
program. The program provides a series of step-by-step questions that allow for the easy
— configuration of Modine products. After a model has been configured, the program can
AccuSpec

generate Submittal Schedules, Submittal Data (including performance and dimensional
drawings), and Specifications.
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DESIGN FEATURES - ALL UNITS

Tubular Heat Exchanger Power Vented Unit
Heaters, 30-125MBH

For residential, commercial or industrial applications that require
a low profile unit, Modine offers the Hot Dawg®. Capable of
being installed just one inch below the ceiling, the superior
quality of the Hot Dawg makes it a preferred choice for a
variety of applications, including garages and workshops.

ﬁonnws

Power Vented Unit Heater, 150-400MBH

For commercial or industrial applications that require higher
input ratings, the PDP/BDP and PTP are available in ratings
that range from 150,000 to 400,000 Btu/Hr in either natural or
propane gas.

Figure 3.3 - PDP/BDP Figure 3.4 - PTP/BTP

Unit Heater

Unit Heater

Figure 3.1 - Hot Dawg
Propeller Unit Heater

Figure 3.2 - Hot Dawg
Blower Unit Heater

Model HD Model HDB

Table 3.1 - Standard Features and Factory Options ©

a |

T[Ty

LR R RIRI
I* ¥ A

AR pD
10T TS

Model PDP
(BDP Not Shown)

Model PTP/BTP

Feature

Model
PDP | BDP

HD | HDB PTP | BTP

Aluminized steel cabinet (gauge indicated)

22ga. | 22ga. | 20ga. | 20ga. | 20ga. | 20 ga.

Low profile casing design

Baked-on polyester powder paint for durability and corrosion resistence

Adjustable air-deflector blades

Fans engineered for quiet operation

Totally enclosed fan/blower motors (model sizes 100 and above)

Fingerproof fan guard (optional on PDP and PTP units)

Two L-shaped mounting brackets (optional on sizes 100/125)

Adjustable mounting brackets for level hanging

Cabinet and Air Mover

Hinged tool-less bottom pan entry

Multi-tap 3-speed motors, certified to 0.8” W.C. external static pressure

Adjustable motor sheaves, certified to 0.5” W.C. external static pressure

Efficiency %

82-83% 83% 82% [82-83%| 82%

Aluminized steel heat exchanger (409 stainless steel optional)

. . . .

409 SS | 409 SS

Tubular heat exchanger

Heat
Exchanger
and Burner

serviceability and low sound level on flame ignition/extinction

In-shot burner on each heat exchanger tube for reliable performance, ease of

Aluminized steel burner (409 stainless steel optional)

ETL certification for commericial and industrial use in the US and Canad

a . . . . . .

ETL certification for residential use in the US and Canada

Factory-installed power exhauster

Contractor Convenience Box with Terminal Board, Unit On/Off Swtich, and Indicator Light . .

Single stage gas controls (two stage optional)

High limit safety control

Differential pressure switch for proof of venting

Flame roll-out safety switch

Controls

Direct spark ignition with continuous retry control system

Intermittent pilot ignition with continuous retry control system

Control terminal board and low voltage terminal connections

Gas control step down transformer with 24V gas controls

Fan delay timer

Building Managment System (BMS)

® See page 19 for Field Installed Accessories.
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DESIGN FEATURES - MODELS HD/HDB
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Figure 4.1 - Factory Mounted Standard and Optional Features (Models HD/HDB)
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® Power Exhauster (STD)
All HD series (low profile) unit heaters are supplied with a
round vent pipe connection.

@ Pressure Switch (STD)
An automatic reset vent pressure switch is supplied on
all HD series (low profile)unit heaters and is designed to
prevent operation of the main burner in the event there
is restricted venting of flue products. This restriction may
occur due to an improper vent diameter, long vent runs,
un-approved vent terminal, high winds, high negative
pressure within space, etc. After the cause of the
restriction has been corrected, the pressure switch will
reset automatically. See the trouble shooting section of the
installation and service manual for more information.

® Integrated Direct Spark Control Board (STD)
The integrated direct spark ignition control combines all
furnace control functions. The integrated board provides
digital control of the air mover, inducer, ignition, gas valve
and flame sense as well as monitoring the safety circuit at
all times. The board includes LED diagnostics for trouble
shooting and a fused power supply.

@ Gas Valve - (See Table 18.2)

a) Single Stage Gas Valve - (STD)
The main gas valve is factory installed on the unit
heater gas train. The main gas valve provides regulator,
main gas, and manual shutoff functions. The valve is
redundant and provides 100% shut off.

b) Two Stage Gas Valve - (OPT)
The two-stage gas valve is factory installed on the unit
heater gas train. The two stage gas valve provides the
regulator, main gas (100% and 50% fire), and manual
shutoff functions. The valve is redundant and provides
100% shut off.

® Control Step Down Transformer - (STD)
The control step down transformer is located in the
electrical junction box. The transformer is used to step down
the supply power (115V, 208V, 230V, 460V, 575V) to 24V for
the gas controls, fan delay relay, field supplied motor starter,
etc. To determine the control transformer supplied as well
as any accessory/field supplied transformers required, refer
to Table 18.1

® Flame Sensor — (hidden, STD)
Remote flame sensor verifies ignition of all burners,
monitors the flame signal and communicates with the
integrated circuit board.

© Flame Roll Out Switch - (STD)
Flame roll out switches are mounted near the burners and
will shut off the gas supply in the event of an unsafe flame
roll out condition.

Auto High Limit Switch - (hidden, STD)
The limit control is mounted in the air stream and will shut
off the gas supply in the event of overheating.

© Direct Spark Igniter - (hidden, STD)
Provides spark for direct ignition of the burners.

® Manual Reset Control - (hidden, propeller 100-125 only)
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DESIGN FEATURES - MODELS PDP/BDP
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Figure 5.1 - Factory Mounted Standard and Optional Features (Models PDP/BDP)

o

All units include the standard (STD) features, and may include
the optional (OPT) features shown.

® Gas Valve (See Table 18.2)

a) Single Stage Gas Valve - (STD)
The main gas valve is factory installed on the unit heater
gas train. The main gas valve provides the pilot, regulator,
main gas, and manual shutoff functions.

b) Two Stage Gas Valve - (OPT)
The two-stage gas valve is factory installed on the unit
heater gas train. The two stage gas valve provides the
pilot, regulator, main gas (100% and 50% fire), and manual
shutoff functions. See the supplier literature included with
the unit.

@ Ignition controller - (STD)
The ignition controller is factory installed on the back of the
unit heater with the spark igniter and sensor located on the
burner. For both natural and propane gas units, the ignition
controller is 100% shut-off with continuous retry. On a call for
heat, the system will attempt to light the pilot for 70 seconds.
If the pilot is not sensed for any reason, the ignition control
will wait for approximately six minutes with the combination
gas control closed and no spark. After six minutes, the cycle
will begin again. After three cycles, some ignition controllers
lockout for approximately one hour before the cycle begins
again. This will continue indefinitely until the pilot flame is
sensed or power is interrupted to the system.

® Time Delay Relay - (STD)
The time delay relay is factory installed in electrical junction
box. The time delay relay allows the gas controls to operate
for approximately 30 to 90 seconds before the blower starts.
This allows the heat exchanger a warm up period so that the
initial delivered air is not cool. The time delay relay also
keeps the motor running for approximately 30 - 90 seconds
after the call for heat has been satisfied to remove the
residual heat from the heat exchanger.

@ Low Voltage Terminal Board - (STD)
The low voltage terminal board is located in electrical junction
box. The terminal board is labeled to match the electrical
wiring diagram provided with the unit.
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® Control Step Down Transformer - (STD)
The control step down transformer is located in the electrical
junction box. The transformer is used to step down the supply
power (115V, 208V, 230V, 460V, 575V) to 24V for the gas
controls, fan delay relay, field supplied motor starter, etc.
To determine the control transformer supplied as well as any
accessory/field supplied transformers required, refer to
Table 18.1

©® Blower Motor - (OPT)
The blower motor is factory installed on the blower housing.
The blower motor can be provided in a variety of supply
voltages and motor horsepowers. The blower motor is
supplied with an adjustable sheave that can be used to
increase/decrease the blower RPM.

® High Limit Switch - (STD)
The automatic reset high limit switch is factory installed on the
side of the unit heater. If the limit temperature is exceeded,
the gas controls are de-energized until the switch is cooled.

Pressure Switch (STD)
A automatic reset vent pressure switch is supplied on all
power vented unit heaters to prevent operation of the main
burner in the event there is restricted venting of flue products.
This restriction may occur due to an improper vent diameter,
long vent runs, un-approved vent terminal, high winds, high
negative pressure within space, etc. After the cause of the
restriction has been corrected, the pressure switch will reset
automatically.

® Power Exhauster (STD)
All power vented unit heaters are supplied with a round vent
pipe connection. The power exhauster may be rotated 180° to
allow for various venting directions.

Finger Proof Fan Guard (OPT)
Propeller units may be equipped with an optional finger proof
fan guard for added protection. The finger proof fan guard is
installed at the factory in place of the standard fan guard.
Standard fan guard is shown.



DESIGN FEATURES - MODELS PTP & BTP
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Figure 6.1 - Factory Mounted Standard and Optional Features (Model PTP)

i

!

i
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® Power Exhauster (STD)
All PTP series unit heaters are supplied with a round vent
pipe connection.

® Pressure Switch (STD)
An automatic reset vent pressure switch is supplied on
all PTP series unit heaters and is designed to prevent
operation of the main burner in the event there is restricted
venting of flue products. This restriction may occur due to
an improper vent diameter, long vent runs, unapproved vent
terminal, high winds, high negative pressure within space,
etc. After the cause of the restriction has been corrected,
the pressure switch will reset automatically. See the trouble
shooting section of the installation and service manual for
more information.

® Integrated Direct Spark Control Board (STD)
The integrated direct spark ignition control combines all
furnace control functions. The integrated board provides
digital control of the air mover, inducer, ignition, gas valve
and flame sense as well as monitoring the safety circuit at
all times. The board includes LED diagnostics for trouble
shooting and a fused power supply.

@ Gas Valve - (See Table 18.2)

a) Single Stage Gas Valve - (STD)
The main gas valve is factory installed on the unit
heater gas train. The main gas valve provides regulator,
main gas, and manual shutoff functions. The valve is
redundant and provides 100% shut off.

b) Two Stage Gas Valve - (OPT)
The two-stage gas valve is factory installed on the unit
heater gas train. The two stage gas valve provides the
regulator, main gas (100% and 50% fire), and manual
shutoff functions. The valve is redundant and provides
100% shut off.

® Control Step Down Transformer - (STD)
The control step down transformer is located in the

electrical junction box. The transformer is used to step down
the supply power (115V, 208V, 230V, 460V, 575V) to 24V for
the gas controls, fan delay relay, field supplied motor starter,
etc. To determine the control transformer supplied as well
as any accessory/field supplied transformers required, refer
to Table 18.1

® Flame Sensor — (hidden, STD)
Remote flame sensor verifies ignition of all burners,
monitors the flame signal and communicates with the
integrated circuit board.

@ Direct Spark Igniter - (hidden, STD)
Provides spark for direct ignition of the burners.

Auto High Limit Switch - (hidden, STD)
The limit control is mounted in the air stream and will shut
off the gas supply in the event of overheating.

® Gas Pipe Connection (STD)
Easy access to factory installed gas pipe connection
stubbed to outside of unit casing.

® Horizontal Air Deflector Blades
Factory mounted on the discharge of the unit, the blades
can be adjusted to provide horizontal (up and down)
delivery control of the heated air. Vertical deflector blades
are available as a field installed accessory.

@ Finger Proof Fan Guard (OPT for PTP only)
Propeller units may be equipped with an optional finger
proof fan guard for added protection. The finger proof fan
guard is installed at the factory in place of the standard fan
guard.

@ Contractor Convenience Package (STD)
External junction box features simple connection of supply
power wiring internally, thermostat wiring to terminals externally,
an On/Off switch, and multi-color status indicator light to display
the operational state of the unit.

6-189.18



GENERAL PERFORMANCE DATA - MODELS HD & PDP
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Table 7.1 - Propeller Unit Model HD and PDP General Performance Data

Model HD Sizes Model PDP Sizes
30 45 60 75 100 125 150 175 200 250 300 350 400
Btu/Hr Input ©® 30,000 | 45,000 | 60,000 | 75,000 |100,000 |125,000 [ 150,000 | 175,000 | 200,000 | 250,000 | 300,000 | 350,000 | 400,000
Btu/Hr Ouput © 24,900 | 36,900 | 49,200 | 62,250 | 83,000 |102,500 [124,500 | 145,250 | 166,000 | 207,500 | 249,000 | 290,500 | 332,000
Entering Airflow
(CFM) @ 70°F 505 720 990 1160 | 1490 | 1980 | 2180 | 2550 | 2870 | 3700 | 4460 | 4870 | 5440
Outlet Velocity (FPM) | 523 725 653 769 565 747 931 959 819 1053 | 1123 | 1068 | 1016
Air Temp. Rise (°F) 44 46 45 48 50 47 51 51 52 50 50 53 54
Max. Mounting
Height (Ft.) © 10 10 12 14 12 16 16 17 15 19 21 20 19
Heat Throw (Ft.) @
Max Mtg Ht @ 25 27 36 38 42 56 55 59 51 67 74 70 69
Motor Type ® SP SP PSC | PSC | PSC PSC PSC PSC PSC PSC PSC PSC PSC
Motor HP 1/15 1/15 112 112 1/6 1/8 1/8 1/6 1/6 1/3 112 3/4 3/4
Motor RPM 1550 | 1550 | 1625 | 1625 | 1050 | 1625 | 1625 | 1075 | 1075 | 1075 | 1075 | 1125 | 1125
Table 7.2 - Propeller Unit Model HD and PDP Operating Electrical Data
Model HD Sizes Model PDP Sizes
Supply Power Code
Voltage 30 | 45 | 60 | 75 | 100 | 125 | 150 | 175 | 200 | 250 | 300 | 350 | 400
Motor Amps 240 | 240 | 195 | 1.95 | 2.50 | 2.20 | 2.30 | 2.80 | 2.80 | 5.40 | 7.00 | 7.20 | 7.20
; S:V 01 (115V) Total Amps 42 | 42 | 375|375 |505|475|4.05| 455|515 | 7.75 | 9.85 | 11.15|11.15
ase
Transformer kVA n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
208V 01 (115V) with Transformer kVA | 0.50 | 0.50 | 0.50 | 0.50 | 1.00 | 1.00 | 0.80 | 1.00 | 1.00 | 1.00 | 2.60 | 3.60 | 3.60
1 Phase | Transformer 208V Total Amps | 2.05 | 2.05 | 2.07 | 2.07 | 2.79 | 263 | 224 | 252 | 2.85 | 428 | 5.45 | 6.16 | 6.16
230V 01 (115V) with Transformer kVA 0.5 0.5 0.5 05 | 075075050 |0.75|0.75| 1.00 | 1.50 | 1.50 | 1.50
1Phase | Transformer 230V Total Amps 185|185 | 1.88 | 1.88 | 253 | 2.38 | 2.03 | 2.28 | 2.58 | 3.88 | 4.93 | 5.58 | 5.58
208V 01 (115V) with Transformer kVA | 0.50 | 0.50 | 0.50 | 0.50 | 1.00 | 1.00 | 0.50 | 1.00 | 1.00 | 1.00 | 1.50 | 1.50 | 1.50
3 Phase | Transformer 208V Total Amps | 2.05 | 2.05 | 207 | 2.07 | 2.79 | 2.63 | 224 | 252 | 2.85 | 428 | 545 | 6.16 | 6.16
230V 01 (115V) with Transformer kVA | 0.50 | 0.50 | 0.50 | 0.50 | 0.75 | 0.75 | 0.50 | 0.75 | 0.75 | 1.00 | 1.50 | 1.50 | 1.50
3 Phase | Transformer 230V Total Amps | 1.85 | 1.85 | 1.88 | 1.88 | 2.53 | 2.38 | 2.03 | 2.28 | 2.58 | 3.88 | 4.93 | 558 | 5.58
460V 01 (115V) with Transformer kVA 0.50 | 0.50 | 0.50 | 0.50 | 0.75 | 0.75 | 0.50 | 0.75 | 0.75 | 1.00 | 1.50 | 1.50 | 1.50
3 Phase | Transformer 460V Total Amps | 093 | 093 | 094 | 094 | 126 | 1.19 | 1.01 | 1.14 | 1.29 | 1.94 | 2.46 | 2.79 | 2.79
575V 01 (115V) with Transformer kVA | 0.50 | 0.50 | 0.50 | 0.50 | 0.75 | 0.75 | 0.50 | 0.75 | 0.75 | 1.00 | 1.50 | 1.50 | 1.50
3 Phase | Transformer 575V Total Amps | 0.74 | 0.74 | 0.75 | 0.75 | 1.01 | 0.95 | 0.81 | 0.91 | 1.03 | 1.55 | 1.97 | 2.23 | 2.23

@ Ratings shown are for elevations up to 2,000 ft. For elevations above 2,000 feet, ratings should be reduced at the rate of 4% for each 1,000 feet above sea level. (In Canada see rating plate.)
Reduction of ratings requires use of a high altitude kit.

@ Data taken at 55°F air temperature rise. At 65°F ambient and unit fired at full-rated input. Mounting height as measured from bottom of unit, and without deflector hoods.

® All motors used are produced, rated and tested by reputable manufacturers in accordance with NEMA standards and carry the standard warranty of both the motor manufacturer and Modine.
Motors on model sizes 100 and above are totally enclosed (model size 75 and below are open drip proof) and all single phase motors have built in thermal overload protection.

6-189.18 7



GENERAL PERFORMANCE DATA - MODEL PTP & BTP
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Table 8.1 - Model PTP and BTP General Performance Data

Model PTP Sizes Model BTP Sizes
150 175 200 250 300 350 400 150 175 200 250 300 350 400

Btu/Hr Input 150,000 | 175,000 | 200,000 | 250,000 | 300,000 | 350,000 | 400,000 | 150,000 | 175,000 | 200,000 | 250,000 | 300,000 | 350,000 | 400,000

Btu/Hr Ouput 123,000 | 143,500 | 166,000 | 207,500 | 249,000 | 290,500 | 332,000 | 123,000 | 143,500 | 164,000 | 205,000 | 246,000 | 287,000 | 328,000

Entering Airflow 1587- | 1852- | 2116- | 2646- | 3175- | 3704- | 4233-
(CFM) @ 70°F | 2140 | 2725 | 2870 | 3995 | 4545 | 5280 | 5995 | 577 | 3241 | 3704 | 4630 | 5556 | 6481 | 7407

543- 428- 489- 497- 596- 543- 621-
903 71 813 826 991 903 1032

Air Temp. Rise (°F) 53 48 52 47 50 50 51 40-70 | 40-70 | 40-70 | 40-70 | 40-70 | 40-70 | 40-70
Max. Mounting

Outlet Velocity (FPM)| 711 607 643 721 824 748 851

15 14 15 18 19 18 21 9-21 8-18 9-21 10-22 | 11-26 | 11-26 | 13-29

Height (Ft.)

Heat Throw (Ft. 44-
Max Mtg(Ht)) @] 5 50 53 62 69 65 74 | 33-75 | 28-65 | 3274 | 34-78 | 40-94 | 39-90 | .,
Motor Type PSC | PSC | PSC | PSC | PSC | PSC | PSC TE TE TE TE TE TE TE

Motor HP 1/6 1/6 1/3 1/3 1/2 1/2 3/4 See Table 10.1
Motor RPM 1075 | 1075 | 1075 | 1075 | 1075 | 1125 | 1125 | 1725 | 1725 | 1725 | 1725 | 1725 | 1725 | 1725
Table 8.2 - Propeller Unit Model PTP Operating Electrical Data ©

Supply Power Code Model PTP Sizes Model B'I:P Sizes

Voltage 150 175 200 250 300 350 400 All Sizes
Motor Amps 2.50 2.50 4.60 4.60 7.00 7.00 8.80
1 y:avse 01 (115V) Total Amps 5.05 5.05 7.15 7.15 8.11 8.65 10.45
Transformer kVA n/a n/a n/a n/a n/a n/a n/a

208V 01 (115V) with Transformer kVA 1.00 1.00 1.00 1.00 1.00 1.00 1.50
1 Phase Transformer 208V Total Amps 2.79 2.79 3.95 3.95 4.48 4.78 5.78

230V 01 (115V) with Transformer kVA 0.75 0.75 1.00 1.00 1.00 1.00 1.50
1 Phase Transformer 230V Total Amps 2.53 2.53 3.58 3.58 4.06 4.33 523

208V 01 (115V) with Transformer kVA 1.00 1.00 1.00 1.00 1.00 1.00 150 |°°¢ Table; 2'1 through
3 Phase Transformer 208V Total Amps 2.79 2.79 3.95 3.95 4.48 4.78 5.78 '

230V 01 (115V) with Transformer kVA 0.75 0.75 1.00 1.00 1.00 1.00 1.50
3 Phase Transformer 230V Total Amps 2.53 2.53 3.58 3.58 4.06 4.33 5.23

460V 01 (115V) with Transformer kVA 0.75 0.75 1.00 1.00 1.00 1.00 1.50
3 Phase Transformer 460V Total Amps 1.26 1.26 1.79 1.79 2.03 2.16 2.61

575V 01 (115V) with Transformer kVA 0.50 0.50 0.50 0.50 0.50 0.50 0.50
3 Phase Transformer 575V Total Amps 1.01 1.01 1.43 1.43 1.62 1.73 2.09

© Amp draw data shown is operating amp draw at incoming power. For units that use a field installed accessory step-down transformer
as noted, the amp draw shown is the primary side operating amp draw. For sizing of circuit protection for equipment with National
Electric Code.transformers, please refer to the Amp draw data shown is operating amp draw at incoming power. For units that use a
field installed accessory step-down transformer as noted, the amp draw shown is the primary side operating amp draw. For sizing of
circuit protection for equipment with transformers, please refer to the National Electric Code.

@ For PTP units that are used on 230V/1ph, all models are equipped with 115V motors except the PTP400 which is equipped with
motors that can operate on 230V. Since the transformer does not need to be sized to include the propeller motor, the rating of the
Step Down Transformer Accessory is sized smaller for the power exhauster and gas control circuit only.
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GENERAL PERFORMANCE DATA - MODEL PTP & BTP

Table 9.1 - Blower Model BTP Motor Amp Draw @ ®

Supply Voltage

Motor HP | 115V/1ph | 230V/1ph | 208V/3ph | 230V/3ph | 460V/3ph | 575V/3ph
1/4 3.70 - - - - -
1/3 5.00 2.50 1.60 1.40 .70 0.60
1/2 7.20 3.60 2.10 2.20 1.10 0.80
1 12.00 6.00 3.20 3.20 1.60 1.30
1-1/2 15.00 7.50 4.60 4.80 2.40 1.90
2 - - 6.00 5.80 2.90 2.30
3 - - 8.40 7.80 3.90 3.20
5 - - 13.60 12.30 6.20 5.10
Table 9.2 - Blower Model BTP Control Circuit Amp Draw @ ®
Supply Voltage

Model Size | 115V/1ph | 230V/1ph | 208V/3ph | 230V/3ph | 460V/3ph | 575V/3ph
150-250 2.55 1.28 1.41 1.28 0.64 0.51
300 1.1 0.56 0.61 0.56 0.28 0.22
350-400 1.65 0.83 0.91 0.83 0.41 0.33

Table 9.3 - Blower Model BTP Accessory Transformer Size (kVA) ®

Supply Voltage
208V 230V 460V | 575V
3ph (1or3ph| 3ph 3 ph
150-250 0.50 0.50 0.50 0.50
300-400 0.50 0.25 0.25 0.25

@ Ratings shown are for elevations up to 2,000 ft. For
elevations above 2,000 feet, ratings should be reduced
at the rate of 4% for each 1,000 feet above sea level.
(In Canada see rating plate.) Reduction of ratings
requires use of a high altitude kit.

@ Data taken at 55°F air temperature rise. At 65°F
ambient and unit fired at full-rated input. Mounting
height as measured from bottom of unit, and without
deflector hoods.

® All motors used are produced, rated and tested
by reputable manufacturers in accordance with
NEMA standards and carry the standard warranty
of both the motor manufacturer and Modine.
Model HDC motors are open drip proof, while model
BTP motors are totally enclosed and all single phase
motors have built-in thermal overload protection.

@ Amp draw data shown is operating amp draw at
incoming power. For units that use a field installed
accessory step-down transformer as noted, the amp
draw shown is the primary side operating amp draw.
For sizing of circuit protection for equipment with
transformers, please refer to the National Electric
Code.

® For BTP models, add the Motor Amp Draw and Control
Circuit Amp Draw to get the Total Unit Amp Draw.

® Transformers for blower models are typically
smaller than those used for propeller
models, as the transformer is not needed for
the blower motor. Size 300-400 use a PSC power
exhauster motor, further reducing the required
transformer size.

Model Size

6-189.18
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BLOWER PERFORMANCE DATA - MODEL BTP

Table 10.1 - Power Code Description - Blower Model BTP ©

BTP150 BTP175 BTPS250 BTP300 BTP350 BTP400
Power
Code Voltage Phase| HP | Drive | HP |Drive| HP Drive HP Drive HP Drive HP Drive

01 115 1 1/4 230 - - - - - - - - - -
02 115/230 1 13 230 1/3 | 238 1/2 204 1 240 11/2 | 250 11/2 247
08 208-230/460 3 1/3 230 1/3 | 238 1/2 204 1 257 11/2 | 251 11/2 248
" 575 3 13 231 13 | 239 12 204 1 257 11/2 | 251 11/2 248
13 115/230 1 1/3 232 1/2 229 1 241 1 241 11/2 | 247 - -
19 208-230/460 3 1/3 232 1/2 229 1 258 1 258 11/2 | 248 2 177
22 575 3 13 233 1/2 229 1 258 1 258 11/2 | 248 2 177
24 115/230 1 1/2 229 1 175 1.5 23 11/2 | 243 11/2 | 252 - -
30 208-230/460 3 1/2 229 1 253 1.5 177 11/2 | 244 11/2 180 3 246
33 575 3 12 229 1 253 1.5 177 11/2 | 244 11/2 180 3 246
35 115/230 1 1 175 | 11/2 | 237 - - 11/2 23 - - - -
4 208-230/460 3 1 253 | 11/2| 234 2 180 11/2 177 2 177 5 245
44 575 3 1 253 [11/2 | 234 2 180 1172 177 2 177 5 245
52 208-230/460 3 - - - - - - 2 177 2 180 - -
55 575 3 - - - - - - 2 177 2 180 - -
63 208-230/460 3 - - - - - - 3 112 3 246 - -
66 575 3 - - - - - - 3 112 3 246 - -
74 208-230/460 3 - - - - - - - - 5 245 - -
77 575 3 - - - - - - - - 5 245 - -

@ For selection of correct Power Code, refer to the Tables on pages 11-12.

Table 10.2 - Filter Static Pressure Drop @

BTP150 BTP175 BTP200 BTP250 BTP300 BTP350 BTP400
| Filter Static (“W.C.) 0.1 0.2 0.1 0.2 0.2 0.2 0.2

@ For blower units with enclosure and filter, add the following static pressures to the static pressure determined by the system designer for total
external static pressure.

10
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BLOWER PERFORMANCE DATA - MODEL BTP

r.
VIODINE

Table 11.1 - Blower Model BTP 150-250 (40-55°F temp rise for 250 size unit) © @ @

External Static Pressure (“W.C.)
0.0 0.1 0.2 03 0.4 0.5 0.6 0.7
Mg:::' ATR| CFM | HP | RPM | Drive | Turns | RPM | Drive | Turns | RPM | Drive | Turns | RPM | Drive | Turns | RPM | Drive | Turns | RPM | Drive | Turns | RPM | Drive | Turns | RPM |Drive Turns| HP
40 |2778 | 1 | 573 [ 175 | 45 | 615 | 175 | 40 [ 658 | 175 | 30 | 699 | 175 | 25 | 738 [ 175 | 15 [775 [ 175 | 10 [8w0[ 175 [ o5 | - | - | - |1 Table 11.2 -
112 229 | 40 229 | 30 - - - - -] - -] - - - IR
45| 2469 ) 510 %8 75 [ as | % (175 | 20 | ®° (175 | 50 | 2[5 | 25 | " [475 | 20 | " [175 | 10 | °% [175 | 05 | 1 fAIte2"38at2e3I3;'4l"é%§/
232 | 40 - - - - - - B e - - e or -
13 13
230 | 10 - - B BB B B B e 3 Ph, 1 HP Motors
50 | 2222 ———1 460 513 565 612 656 699 739 779
112 229 | 50 229 | 40 229 | 30 229 | 20 -] - -] - - - IR
Model | 1HP Drive 1 HP Drive
1 - - - - 175 | 45 175 | 40 175 | 3.0 175 | 25 175 | 15 175 | 1.0 | 1 Listed for 230/460V
/4 230 | 25 - - - - - - - - - - - - - - /4 BTP150 175 = 253
" 232 | 50 232 | 35 232 | 20 - - -] - -] - - - - || [erems Pr— Py
55 | 2020 418 | 230 | 25 | 477 | 230 | 05 | 532 | - - |82 ] - - e - | - e - | - | 7] - - | 7se | -] - PP 25
112 N 229 | 50 229 | 35 229 | 25 229 | 15 229 | 10 e S T N Il B v
1 - - - - 175 | 5.0 175 | 45 175 | 35 175 | 3.0 175 | 2.0 175 | 1.0 | 1 Py pYPE— P
150 114 230 | 35 230 | 15 - - - - -] -] - - - R
s - . 232 | 40 232 | 25 232 | 15 -] - I B B S D
60 | 1852 384 | 230 | 35 | 448 | 230 | 15 | 506 | 230 | 0.0 | 559 | - - |eoo | - | - |ess| - | - |01 ] - e | o] Table 11.3 -
12 - - - - 229 | 40 229 | 30 229 | 20 229 | 10 229 | 05 ST .
1 - - - - - - 175 | 50 175 | 4.0 175 | 3.0 175 | 25 175 | 15 | 1 Alternate Drives
1/4 230 | 40 230 | 2.0 230 | 05 - - - - - - - - - - | for 208-230/460\/
113 230 | 40 232 | 45 232 | 30 232 | 20 232 | 1.0 e - - BIEEREE
65 | 1709 354 423 485 540 592 642 690 735 3 Ph, 1-1/2 HP
12 - - - - 229 | 45 229 | 35 229 | 25 229 | 15 229 | 05 B EE
1 - - - - - - 175 | 5.0 175 | 4.0 175 | 35 175 | 25 w151 | Motors
114 230 | 5.0 230 | 30 230 | 1.0 - - -] -] - - - R
113 230 | 5.0 232 | 50 232 | 35 232 | 25 232 | 1.0 232 | 00 113 A 4 aav
70 | 1587 329 403 e S Y 580 o =~ | 680 722 Model |Drive Listed _for 230/460V
12 - - - - 229 | 50 229 | 40 229 | 25 229 | 15 229 | 05 229 [ 00 [12] [BrP150 N Z -
1 - - - - - - - - 175 | 45 175 | 35 175 | 25 175 | 20 | 1 BTP175 Yo a— 23
1 175 | 35 175 | 3.0 175 | 25 - - B I B B R —
40 | 3241 625 655 690 727 764 799 834 866 BTP200 285 = 236
1112 - - - - - - 237 | 50 237 | 45 237 | 35 237 | 25 237 | 20 |1-172| [aream0 P a— 77
1 175 | 50 175 | 45 175 | 35 175 | 30 175 | 2.0 175 | 15 - - K
45 | 2881 555 589 630 672 712 750 786 821
1112 - - - - - - - - B 237 | 45 237 | 40 237 | 3.0 |1-12
112 229 | 45 229 | 35 - - - - - - - - - - - - | Table 1 1 4 -
50 2503 [ 1 | 500 | - - | 538 | 175 | 50 | 584 | 175 | 45 | 630 | 175 | 35 | 673 | 175 | 30 | 713 [ 175 | 20 | 751 | 175 | 15 | 788 | 175 | 05 | 1 Alt te Dri
1-112 - - - - - - - - B e 237 | 45 237 | 40 [1-112 ernate vrives
73 238 | 25 - - - - N - - - - -~ - [w]| for 575V
112 229 | 50 220 | 45 229 | 35 229 | 25 -] - -] - - - R
55 | 2357 ——| 454 497 548 597 642 684 724 763 Drive for
1 - - - - 175 | 5.0 175 | 40 175 | 35 175 | 25 175 | 20 175 | 10 | 1 Model | Undersysy  Drive for 575V
s 1-112 - - - - - - - - B e 237 | 50 237 | 45 [1-112 P Py
113 238 | 4.0 238 | 25 - - - - -] -] - - - -1 - [18] | greiso prT— 1
112 - - 229 | 50 229 | 4.0 229 | 30 229 | 20 229 | 10 - - R -
60 | 2160 ——{ 416 464 520 571 618 662 705 745 232 = 233
1 - - - - - - 175 | 45 175 | 40 175 | 3.0 175 | 20 175 | 15 | 1 —
175 = 253
1-112 - - - - - - - - B e - - 257 | 45 [1-12] | grogrs P o4
113 238 | 45 238 | 30 238 | 15 238 | 0.0 -] - -] - - - HEREE P P
112 - - - - 229 | 45 220 | 35 229 | 25 229 | 15 229 | 05 R
65 | 1994 384 438 497 550 599 645 690 733 29 = 259
1 - - - - - - 175 | 50 175 | 40 175 | 35 175 | 25 175 | 15 | 1 BTP200
285 = 236
1-112 - - - - - - - - R e - - 237 | 50 [1-112 PR p
113 238 | 5.0 238 | 35 238 | 20 238 | 05 -] - -] - - - - | - s | BTP250 FYP—— P
70 | 1852 | 112 | 356 | - - | a5 | - - | 477 [ 220 | 50 | 533 | 220 | 35 | 584 | 220 | 25 | 632 | 220 | 15 | 678 | 220 | 10 [ 728 | - | - |12
1 - - - - - - - - 175 | 45 175 | 35 175 | 3.0 175] 20 | 1 | @ Outputs shown are for
40 | 3704 [1-1/2| 715 | 235 | 35 | 741 | 235 | 25 | 770 | 235 | 20 | - | - - N - ST e h
T as 5 a0 elevations up to 2000'.
1 - - - - —— —— - - —— 1 For elevations over
45 | 3292 635 | 220 | 1.5 | 665 | 229 | 1.0 | 698 | - - || - - o] - eor| -] - e ] - - a3 - | - f
2000’, output needs to
1112 235 | 50 235 | 3.0 235 | 4.0 235 | 3.0 235 | 2.0 235 | 10 235 | 00 - e o
be reduced 4% for
] 175 | 45 175 | 40 175 | 35 175 | 25 175 | 2.0 175 | 15 - - Ny cach 1000’ above sea
50 | 2063 571 | 229 | 30 | 604 | 220 | 25 | 643 | 229 | 15 | 684 | 229 | 05 | 723|229 | 00 [ 761 | - | - |797| - - e | -] - level. (D t Vi
1-112 - - - - 235 | 50 235 | 4.0 235 | 3.0 235 | 20 235 | 15 235 | 05 [1-172 gve d( 0es no ta_pp yI”}
m 53 | 25 - - - - - - — T — T - - - T anada - see rating plate).
o o600 | 1 | 510 = | g e 50 | s a0 | N5 as | T 25 | [ars[20 | [ars [0 ] frs[os | @ Sheave turns open
220 | 40 229 | 30 229 | 25 229 | 15 229 | 05 229 | 00 N - are approximate.
1-112 - - - - - - 235 | 5.0 235 | 4.0 235 | 30 235 | 20 235 | 1.0 [1-112 For proper operation,
200 112 233 | 25 233 | 25 233 | 15 - - - - - - - - BIIEREE check blower rpm.
o0 | 2ago | 1 | ars = e | e L7348 |, s a0} s [s0 ) s [es | fars [ as | [wrs[ 0| ® For 208-230/460V (1
229 | 50 229 | 4.0 229 | 3.0 229 | 20 229 | 1.0 229 | 05 - - - - HP and 1-1/2 HP) or
1172 - - - - B B 235 | 50 235 | 4.0 235 | 30 235 | 20 [1-172 575V selections, see
112 233 | 45 233 | 35 233 | 20 233 | 10 233 | 0.0 - - - - S e Tables 11.2, 3, & 4 for the
- - - - 175 | 50 175 | 45 175 | 35 175 | 25 175 | 2.0 175 | 15 corrected Drive Number.
65|2279 | 1 | 439 484 537 586 632 675 716 756 1
- - 229 | 45 229 | 35 229 | 25 229 | 15 229 | 10 229 | 00 e
1-112 - - - - - - - - -] - 235 | 45 235 | 35 235 | 25 [1-112
112 233 | 50 233 | 40 233 | 25 233 | 15 233 | 05 e - - BIEREE
- - - - - - 175 | 45 175 | 40 175 | 3.0 175 | 25 175 | 15
70| 2116 | 1 | 407 457 513 565 612 657 700 742 1
- - 229 | 50 229 | 4.0 229 | 30 229 | 20 229 | 10 229 | 05 e
1-112 - - - - - - - - -] - 235 | 50 235 | 35 235 | 25 [1-172
1112 23 | 45 23 | 40 23 | 30 - - S e - - S e
40 | 4630 542 569 599 629 658 688 716 744
2 - - - - 180 | 45 180 | 4.0 180 | 3.0 180 | 2.0 180 | 15 180 | 05 | 2
1 241 | 35 241 | 25 - - - - B B - - K
45 | 4115 [ 112 | 482 | - - | s3] - - | 546 | 23 | 45 | 580 | 23 | 35 | 613 | 23 | 25 | 645 | 23 | 15 [675| 23 | 05 [ 704 | - | - |12
2 - - - - - - 180 | 5.0 180 | 45 180 | 35 180 | 25 180 | 15 | 2
250 1 241 | 45 241 | 35 241 | 30 241 | 20 241 | 10 e - - K
50 | 3704 - - |48 | - - | s06 | - - |543] 23 | 45 | 578 | 23 | 35 | 612 | 23 | 25 | 644 | 23 | 15 | 674 | 23 | 05 [1-112
- - - - - - - - 180 | 5.0 180 | 45 180 | 35 180 | 25 | 2
112 204 | 30 - - - - - - S e - - BIEREE
1 241 | 50 241 | 45 241 | 35 241 | 25 241 | 15 241 | 10 241 | 00 K
55 | 3367 304 432 474 513 551 586 620 652
1-112 - - - - - - - - 23 | 45 23 | 35 23 | 20 23 | 10 [1-112
2 B B B . - - - - -] - 180 | 5.0 180 | 4.0 180 | 30 | 2
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BLOWER PERFORMANCE DATA - MODEL BTP

Table 12.1 - Blower Model BTP 250-400 (60-70°F temp rise for 250 size unit) © @ ®

External Static Pressure ("W.C.)

‘MIODINE

0.0 01 0.2 03 0.4 05 0.6 0.7
Model Size | ATR| CFM | HP | RPM |Drive | Turns | RPM | Drive | Turns| RPM | Drive |Turns| RPM | Drive | Turns| RPM | Drive | Turns | RPM | Drive | Turns | RPM | Drive | Turns | RPM | Drive | Turns| HP
112 204 | 40 204 | 30 204 | 15 B - - - - - - - || Table 12.2 -
60 | 3086 || a60 |~ | 405 | 241 [ 80 | ol 241 [a0 ) o Toar] 30| foar] 20| foar| 15| [2e1] 05| foar]o0] 1 Alt te Dri
14112 R N - - e 23 | 50 23 | 40 23 | 30 23 | 20 [14112 ernate vrives
52 I s s i e s s s A s e B e | wles| [wles|z]for 208-230/460V
12 204 | 45 204 | 35 204 | 2.0 204 | 10 e B B B B N R 7Y
1 R N 241 | 45 241 | 35 241 | 25 241 | 15 241 | 10 241 00 | 1 3 Ph; 1 HP Motors
250 65 (2849 [+ 332 379 427 471 512 850 [~ | 887 [ 622 [
kil - - - - - - - - - - ' . i - Model | 1HP Drive 1 HP Drive
2 - - - - - - - - - - - - 180 | 5.0 180 | 4.0 | 2 ode Listed for 230/460V
112 204 | 5.0 204 | 45 204 | 25 204 | 15 204 | 05 - - - - IR 220 = 257
1 - - - - 241 | 50 241 | 40 241 ] 30 241 [ 20 241 [ 10 241 ] 05 | 1 BP0 i = 258
70 | 2646 —— 308 359 410 456 498 538 576 613
14112 - N - - e e 23 | 50 23 | 35 23 | 25 [1112| grpase N - -
2 - N - - e e - - 180 | 5.0 180 | 45 | 2 BTPA00 - - -
12 | 30 12 | 25 12 | 20 12 [ 10 12 | 05 12 oo | - | - R
40 |5556| 3 | 650 673 697 721 746 77 3
177 [ 15 177 | 05 177 | 0.0 e . . . - N I I
2 177 | 35 177 | 3.0 177 | 20 177 | 10 177 | 00 - - - - IR
45 | 4938 |——| 578 604 631 659 687 715 742 768 Table 12.3 -
3 12 | 50 12 | 45 12 | 35 12 | 30 12 | 20 12 | 15 12 | 05 12 [ 00 | 3 .
2 23 | 50 23 | 45 23 | 35 23 | 25 23 | 15 177 | 05 177 | 00 7 loo | o Alternate Drives
50 | 4444 520 | 243 | 2.5 | 549 | 243 | 1.5 | 580 | 243 | 0.0 | 611 | - - | 642 | - - | er2] - - 701 | - - | 729 - - for 208_230/460v
3 - N 12 | 50 12 | 45 12 | 35 12 | 25 12 | 15 12 | 10 | 3
] 241 | 35 241 | 3.0 241 | 20 e e - - - - - -1, 3 Ph, 1-1/2 HP
240 | 2.0 240 | 15 240 | 0.5 - - - - - - - - - - MOtorS
55 4040 la7s| - | - |eos| - | - |s38| 23 [ 60 |673| 23 | 35 |606| 23 | 25 |638| 23 | 15 | 669 | 23 | 05 |698| 23 [ 00 |
243 | 40 243 | 30 243 | 15 243 | 05 243 | 0.0 - - - - - 142HP  1-1/2 HP Drive
3 B N N - N N - B 12 | 45 12 35 12 25 12 | 20 3 Model | Drive Listed for 230/460V
- - - - - - 23 = 177
, 241 | 45 241 | 35 241 | 30 241 | 20 241 | 10 Y BTP300
300 240 | 30 240 | 25 240 | 15 e e - - - B B 43 = 244
60 |s70a[ fass| - [ - laes| - | - |s06[ - - |543| 23 [45 578 [ 23 [ a5 [612] 23 [ 25 |44 | 23 [ 15 |era[ 23 [05 [ u7 = 248
243 | 50 243 | 45 243 | 3.0 243 [ 15 243 | 05 - - - - - - BTP350 | 250 = 251
3 - N - - e 12 | 50 12 | 45 12 | 35 12| 25 | 3 252 = 180
, 241 | 50 241 | 45 241 | 35 241 | 25 241 | 15 241 | 05 241 | 00 - -1, 7 - 28
240 | 4.0 240 | 3.0 240 | 20 240 | 1.0 240 | 0.0 - - - - - sTPaco | 250 = 251
65 | 3419 400 - | - Jass| - [ - |ar8| - - | st - [ - |55 23| 40 | 590 23 | 30 |623| 23 | 20 |655| 23 | 1.0 -
An 14112 252 = 180
- 243 | 5.0 243 | 4.0 243 | 25 243 | 1.0 243 | 0.0 - - -
3 - N - - e e 112 | 50 12 | 40 1230 [ 3
] - - - 241 | 5.0 241 | 40 241 | 30 241 | 20 241 [ 1.0 241 | 05 - -1, Tab|e 124 -
371 | 240 | 50 240 | 4.0 240 | 25 240 | 15 240 | 05 - - - - -] - Al Dri
7o fsirs[ - T - T - Jaa[ - T - Jase[ - - Jaor| - [ - |53 [ 23 [ 50 [s72[ 23 [ 40 607 [ 23 [ 25 |ea0[ 23 [ 15[ ternate Drives
N - - - 243 | 5.0 243 | 35 243 | 20 243 | 05 243 | 00 - - for 575V
3 | - | -] - N - - e - - - 12 | 45 12| 35 | 3
40 |6481| 5 | 721|245 | 30 | 739 | 245 | 3.0 | 757 | 245 | 25 | 777 | 245 | 2.0 | 797 | 245 | 1.0 | 817 | 245 | 05 | 838 | 245 | 0.0 | 860 | 245 | 00 | 5 Drive for )
Model | Under 575V Drive for 575V
3 246 | 35 246 | 1.0 246 | 25 246 | 15 246 | 1.0 246 | 0.0 3
45 | 5761 |—— 643 662 684 706 729 753 777 801 23 = 177
5 245 | 5.0 245 | 5.0 245 | 40 245 | 35 245 | 3.0 245 | 25 245 | 20 245 | 10 | 5
R 180 | 5.0 180 | 45 180 | 4.0 180 | 3.0 T - - ], | | stea 240 - 257
177 | 35 177 | 30 177 | 20 177 | 10 e - - - - R 21 = 258
50 | 5185 —— 579 602 626 651 678 705 731 757 243 = 242
3 - N - - e 246 | 25 246 | 15 246 | 1.0 246 | 00 | 3
5 - - - - - - 245 | 5.0 245 | 45 245 | 35 245 | 30 245 | 25 | 5 a1 = 248
112 247 | 35 247 | 3.0 247 | 20 - - - - - - - - - ~ lian BTP350 2% = 251
250 | 05 250 | 0.0 252 | 5.0 - - - - - - - - - - 252 = 180
55 ara| o [sas[ - [ - |ssa| - [ - |se0| - - | 608 | 180 [ 45 | 6as | 180 [ 5.5 [ 667 | 180 [ 25 | 696 | 180 [ 20 | 724 [ 180 [ 10 [ BTP400 | 247 = 248
177 | 5.0 177 | 45 177 | 35 177 | 25 177 | 15 177 | 10 177 | 00 177 | 00 ® Outouts shown are for
5 - e - - e 245 | 50 245 | 45 245 | 40 245 | 30 | 5 I pt' to 2000'
350 " 247 | 50 247 | 4.0 247 | 30 247 | 2.0 247 | 10 247 | 0.0 B . . i elevations up to .
250 | 25 250 | 10 250 | 00 252 | 50 252 | 45 252 | 35 252 | 25 - For e‘levatlons over
60 4321 | fasa| - [ - |st2f - | - |se2| - - |sral - [ - Jeos| - ] - Jesr| - - |ees| - - |eo7 180 | 20 [, 2000, outputoneeds to
R R 177 | 45 177 | 35 177 | 25 177 | 15 177 | 05 177 | 0.0 be reduced 4% for
5 I - - B - 245 | 50 245 | 45 245 40 | 5 each 1000' above sea
02 250 | 4.0 250 | 25 250 | 1.0 250 | 0.0 252 | 50 252 | 45 252 | 35 22| 25| level. (Does not apply in
-] - 247 | 50 247 | 40 247 | 30 247 | 20 247 | 05 247 | 00 -] - - i
65 | 3989 [—— 448 478 511 546 580 614 645 676 Canada - see rating plate).
2 R N - - 177 | 45 177 | 35 177 | 25 177 | 15 177] 05 | 2 | @ Sheave turns open
L - - - - - - - - - - - - 245 | 50 2451 45| 5 are approximate.
n 250 | 50 250 | 4.0 250 | 25 250 | 1.0 e 252 | 50 252 | 40 25230 [ For proper operation,
B B 247 | 50 247 | 40 247 | 25 247 | 15 247 | 00 -
70 | 3704 |——| 416 449 485 523 559 |0 5% i T 0] 627 i 501 8% a0 T check blower rpm.
= S S - - T : - : s 50 s ® For 208-230/460V (1 HP
— — = = - - - = = = : and 1-1/2 HP) or 575V
40 |7407] 5 [823[ 245 | 05 [838 | 245 | 00 [ - | - - -T -1 -1 - - - - - -1 -1s5 selections se)e Tables
45 6584 5 | 733 [ 245 | 3.0 | 750 | 245 | 25 [ 768 | 245 | 2.0 | 787 | 245 | 1.5 [ 807 [ 245 | 1.0 [ 827 | 245 | 05 | 847 [ 245 [ 00 [868[ 245 | 00 [ 5 122 3 &' 4 for th
50 |5026 || 660 [ 220 [ 30 | g | 246 [ 25 | 0 | 246 | 15 |, | 246 ] 10 f,,, 1 2461 05 0| - ~ {791 |— ~ {814 — - 3 et o
5 245 | 50 245 | 45 245 | 35 245 | 3.0 245 | 25 245 | 20 245 | 15 245 | 05 | 5 corrected Drive Number.
2 177 | 3.0 177 | 2.0 - - B I - - - - - -] 2
55 |5387 | 3 | 601 | 246 | 45 | 623 | 246 | 4.0 | 646 | 246 | 3.5 | 670 | 246 | 25 | 696 | 246 | 2.0 | 721 [ 246 | 1.0 | 747 [ 246 | 05 | 772 - | - | 3
5 R N 245 | 50 245 | 45 245 | 4.0 245 | 30 245 | 25 245 | 20 | 5
1412 247 | 30 N - - e e - - - - BIEEEE
2 177 | 45 177 | 35 177 | 30 177 | 20 177 | 1.0 177 | 00 - - IR
60 | 4938 —— 552 576 601 629 656 685 712 740
400 3 R 246 | 50 246 | 45 246 | 4.0 246 | 3.0 246 | 20 246 | 15 246 | 05 | 3
5 - N - - e 245 | 50 245 | 40 245 | 35 245 | 25 | 5
14112 247 | 45 247 | 35 247 | 25 247 | 1.0 247 | 05 - - - - B
2 e 177 | 5.0 177 | 4.0 177 | 3.0 177 | 2.0 177 | 1.0 177 | 0.0 177 00 | 2
65 | 4558 —— 510 536 565 594 625 655 684 713
3 - N - - 246 | 5.0 246 | 4.0 246 | 30 246 | 2.0 246 | 15 | 3
5 - N - - e N 245 | 50 245 | 4.0 245 35 | 5
14112 247 | 50 247 | 45 247 | 35 247 | 25 247 | 10 247 [ 00 - - BT
2 -] - e 177 | 50 177 | 40 177 | 30 177 | 20 177 | 10 177 [ 00 | 2
70 | 4233 |—— 475 503 534 566 599 631 662 691
3 N e B - e 246 | 45 246 | 35 246 | 3.0 246 | 20 | 3
5 - N - - e - - - 245 | 45 245 | 40 | 5



GENERAL PERFORMANCE DATA - MODELS HDB & BDP

Table 13.1 - Blower Unit Model HDB and BDP General Performance Data

ﬁonnws

Model HDB Sizes Model BDP Sizes
60 75 100 125 150 175 200 250 300 350 400
Btu/Hr Input ® 60,000 | 75,000 | 100,000 | 125,000 | 150,000 | 175,000 | 200,000 | 250,000 | 300,000 | 350,000 | 400,000
Btu/Hr Ouput ® 49200 | 61,500 | 82,000 | 102,500 | 123,000 | 143,500 | 164,000 | 205,000 | 246,000 | 287,000 | 328,000
E'::;g‘g(’é';fn'n‘;w 635-1111 | 794-1389 | 1140-2116| 1235-2058| 1587-2778 | 1852-3241 | 2116-3704 | 2646-4630 | 3175-5556 | 3704-6481 | 4233-6584
Outlet Velocity (FPM) | 437-726 | 546-008 | 443-781 | 488-773 | 869 892 773 966 1026 1037 1008
Air Temp. Rise (°F) | 40-70 | 40-70 | 3565 | 4575 | 4070 | 40-70 | 40-70 | 40-70 | 40-70 | 4070 | 40-70
Max. Mounting
Hoight (FL) © 7-13 7-16 8-19 8-17 14 15 13 16 18 19 19
Heat Throw (Ft.) @
Max Mig Ht @ 20-45 | 2457 | 2768 | 27-59 49 52 47 58 64 67 68
Motor Type @ PSC. | Psc. | PsC. | PscC. TE TE TE TE TE TE TE
Motor HP 1/4 1/3 112 1/2 See Table 11.1
Motor RPM Max 1100 | Max 1100 | Max 1100 | Max 1100 [ 1725 | 1725 1725 1725 1725 1725 1725

Table 13.2 - Blower Unit Model HDB and BDP Operating Electrical Data

6-189.18

Supply Model HDB Sizes Model BDP Sizes
Power Code
Voltage 60 | 75 | 100 | 125 | 150 | 175 | 200 | 250 | 300 | 350 | 400
Motor Amps 570 | 7.10 | 9.50 | 9.50
(B 01 (1sv) Total Amps | 7.50 | 8.90 | 12.05 | 12.05
Transformer kVA n/a n/a n/a n/a
208V 01 (115V) with | Transformer kVA | 1.00 | 1.50 | 1.50 | 1.50
1 Phase Transformer 208V Total Amps 415 | 492 | 6.66 | 6.66
230V 01 (115V) with | Transformer kVA | 1.00 | 1.50 | 1.50 | 1.50
1 Phase | Transformer | 230V Total Amps | 3.75 | 4.45 | 6.03 | 6.03
208V 01 (115V) with | Transformer kVA | 1.00 | 1.50 | 1.50 | 1.50 See Tables 9.3 through 9.5
3 Phase Transformer 208V Total Amps 415 | 492 | 6.66 | 6.66
230V 01 (115V) with | Transformer kVA | 1.00 | 1.50 | 1.50 | 1.50
3 Phase Transformer 230V Total Amps 3.75 | 445 | 6.03 | 6.03
460V 01 (115V) with | Transformer kVA | 1.00 | 1.50 | 1.50 | 1.50
3 Phase Transformer 460V Total Amps 1.88 | 2.23 | 3.01 | 3.01
575V 01 (115V) with | Transformer kVA | 0.50 | 0.50 | 1.00 | 1.00
3 Phase | Transformer | 575V Total Amps | 1.50 | 1.78 | 2.41 | 2.41
Table 13.3 - Blower Model BDP Motor Amp Draw ® ® Table 13.5 - Blower Model BDP Accessory
Supply Voltage Transformer Size (kVA) ®
Motor HP | 115V/1ph | 230V/1ph | 208V/3ph | 230V/3ph | 460V/3ph | 575V/3ph Supply Voltage
1/4 3.70 2.70 1.70 1.50 0.75 0.44 208V 230v 460V 575V
13 7.20 3.60 1.60 1.40 0.70 0.65 Model Size [1or3ph|1or3ph| 3ph 3 ph
1/2 7.20 3.60 2.50 2.20 1.10 0.90 150-175 n/a n/a 0.25 0.25
3/4 13.80 6.90 3.60 3.20 1.60 1.30 200-400 n/a n/a 0.50 0.50
1 16.00 8.00 4.60 4.20 2.10 1.70 @ Ratings shown are for elevations up to 2,000 ft. For elevations above 2,000 ft.,
ratings should be reduced at the rate of 4% for each 1,000 feet above sea
1-1/2 20.00 10.00 6.60 6.00 3.00 2.40 Ielzlltela(lnk"Canada see rating plate.) Reduction of ratings requires use of a high
altituae Kit.
2 - - 7.50 6.80 3.40 2.70 @ Data taken at 55°F air temperature rise. At 65°F ambient and unit fired at
full-rated input. Mounting height as measured from bottom of unit, and without
3 - - 10.60 9.60 4.80 3.90 deflector hoods. )
5 : [ 1670 | 1520 | 760 | 610 | “Amemmapmhed e el it naniin
TocaI BOP motore aro otally onclosed and 2l Snaie phace motore mave bl
Table 13.4 - Blower Model BDP Control Circuit Amp Draw @ ® e on] oyt are iotauy enclosed and all single phase motors have bui-
@ Amp draw data shown is operating amp draw at incoming power. For units that
Supply Voltage use a field installed accessory step-down transformer as noted, the amp draw
shown is the primary side operating amp draw. For sizing of circuit protection
115V/1ph | 230V/1ph | 208V/3ph | 230V/3ph | 460V/3ph | 575V/3ph for equipment with transformers, please refer to the National Electric Code.
® For BDP models, add the Motor Amp Draw and Control Circuit Amp Draw to
150-175 1.75 0.84 0.86 0.84 0.42 0.44 get the Total Unit Amp Draw. .
® Transformers for blower models are typically smaller than those used for
200-400 2.35 1.28 1.10 1.28 0.72 0.62 propeller models, as the transformer is not needed for the blower motor.
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BLOWER PERFORMANCE DATA - MODEL HDB

r.
VIODINE

Table 14.1 - Power Code Description - HDB Models

Power Code| Unit Voltage | HDB60 | HDB75 | HDB100 |HDB125
01 115/60/1 1/4HP | 1/3HP | 1/2HP [1/2HP

Blower Speed Curves
Models (HDB 60-125)

Low - — = = Medium - ------ High

70 635 65 1140

65 684 /
— 60 v /411235
u._ ra
2 60 741 o /z
g [ S R Py & 55 - 1347
8 55 - 808 8 / s -
[ P 5 - -
S 50 S gso 3 g % e - 1481
‘é F—— - - 5= i = ° ’_’__’_,.—-""” ’/, _‘-
3 .- 3 L L — L
E 45 - 988 g 45— m— — 1646
() .- ) | - — "
[ .= Q A= .

I £ - — |- -
L _ - =" 1111 e 40 = 1852
35 1270 o 2116
000 010 020 030 040 050 0.60  0.70 000 010 020 030 040 050 060 070 0.80
External Static P IN. W
xternal Static Pressure ( © External Static Pressure (IN. WC)

70 794 75 1235

65 /
_ —< 855 70 7 1323
(M L - ™ / -
o y -
2 60 — 926 & 65 = 1425
e + e -
° L - ° / b L
9 551/ == S = 11010 9 60 — - 1543
c . [ [ L . o
[ - (2] [y .
= . m [ [ -+ L m
2 50 1111 = 3 55 = - 1684 =
S LT ® [ =g i
8 - g - -7
g 45 - 1235 £ 50 MR 1852
ﬁ I DR '2 S -

40| o=t 1389 45 famzzr o= " 2058

35 1587 40 2315

0.00  0.10 020 030 040 050 0.60 0.70 000 010 020 030 040 050 060 070 0.80
External Static Pressure (IN. WC) External Static Pressure (IN. WC)
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BLOWER PERFORMANCE DATA - MODEL BDP

ﬁonnws

Table 15.1 - Power Code Description — Blower Model BDP ©

Power Code 150 175 200 250 300 350 400
Voltage Phase HP Drive HP Drive HP Drive HP Drive HP Drive HP Drive HP Drive
01 115 1 1/4 191 - - 1/4 212 - - - - - - - -
02 230 1 1/4 191 - - 1/4 212 - - - - - - - -
07 575 3 1/4 197 - - 1/4 213 - - - - - - - -
08 208-230/460 3 1/4 191 - - 1/4 212 - - - - - - - -
09 115 1 1/3 191 1/3 95 1/3 212 1/3 203 3/4 205 1 107 1-1/2 105
10 230 1 1/3 191 1/3 95 1/3 212 1/3 203 3/14 205 1 107 1-1/2 105
15 575 3 1/3 197 1/3 96 1/3 213 1/3 204 3/4 205 1 255 1-1/2 180
16 208-230/460 3 1/3 191 1/3 95 1/3 212 1/3 203 3/14 205 1 255 1-1/2 180
17 115 1 1/3 95 1/2 96 1/3 102 1/2 204 1 205 1-1/2 105 - -
18 230 1 1/3 95 1/2 96 1/3 102 1/2 204 1 205 1-1/2 105 - -
23 575 3 1/3 96 1/2 96 1/3 101 1/2 204 1 157 1-1/2 180 2 210
24 208-230/460 3 1/3 95 1/2 96 1/3 102 1/2 204 1 157 1-1/2 180 2 210
25 115 1 1/2 96 3/14 192 1/2 101 3/14 205 1-1/2 106 1-1/2 100 - -
26 230 1 1/2 96 3/4 192 1/2 101 3/4 205 1-1/2 106 1-1/2 100 - -
31 575 3 1/2 96 3/14 192 1/2 101 3/14 205 1-1/2 108 1-1/2 210 3 11
32 208-230/460 3 1/2 96 3/4 192 1/2 101 3/4 205 1-1/2 108 1-1/2 33 3 1
33 115 1 3/14 38 1 192 3/4 16 1 205 - - - - - -
34 230 1 3/4 38 1 192 3/14 16 1 205 - - - - - -
39 575 3 3/4 38 1 256 3/4 16 1 157 2 108 2 210 5 207
40 208-230/460 3 3/14 38 1 256 3/14 16 1 157 2 108 2 210 5 207
4 115 1 1 38 1-1/2 193 1 16 1-1/2 105 - - - - - -
42 230 1 1 38 1-1/2 193 1 16 1-1/2 105 - - - - - -
47 575 3 1 254 1-1/2 198 1 178 1-1/2 180 3 11 3 11 2 180
48 208-230/460 3 1 254 1-1/2 198 1 178 1-1/2 180 3 11 3 11 2 180
49 115 1 1/4 13 - - 1-1/2 105 - - 1-1/2 105 - - - -
50 230 1 1/4 13 - - 1-1/2 105 - - 1-1/2 105 - - - -
55 575 3 1/4 14 2 80 1-1/2 180 2 108 1-1/2 110 5 207 3 112
56 208-230/460 3 1/4 13 2 80 1-1/2 180 2 108 1-1/2 180 5 207 3 112
57 115 1 3/14 96 3/14 96 1/4 24 3/14 204 - - - - - -
58 230 1 3/14 96 3/4 96 1/4 24 3/14 204 - - - - - -
63 575 3 3/4 96 3/4 96 1/4 25 3/4 204 - - 2 180 5 1
64 208-230/460 3 3/14 96 3/14 96 1/4 24 3/14 204 - - 2 180 5 11
65 115 1 - - 1-1/2 79 1/3 24 1-1/2 23 - - - - - -
66 230 1 - - 1-1/2 79 1/3 24 1-1/2 23 - - - - - -
71 575 3 - - 1-1/2 80 1/3 25 1-1/2 177 - - 5 181 - -
72 208-230/460 3 - - 1-1/2 80 1/3 24 1-1/2 177 - - 5 181 - -
73 115 1 - - - - 1/2 25 - - - - - - - -
74 230 1 - - - - 1/2 25 - - - - - - - -
79 575 3 - - - - 1/2 25 - - - - - - - -
80 208-230/460 3 - - - - 1/2 25 - - - - - - - -
81 115 1 - - - - 3/14 101 - - - - - - - -
82 230 1 - - - - 3/14 101 - - - - - - - -
87 575 3 - - - - 3/4 101 - - - - - - - -
88 208-230/460 3 - - - - 3/14 101 - - - - - - - -
89 115 1 - - - - 1-1/2 23 - - - - - - - -
90 230 1 - - - - 1-1/2 23 - - - - - - - -
95 575 3 - - - - 1-1/2 177 - - - - - - - -
96 208-230/460 3 - - - - 1-1/2 177 - - - - - - - -

@ For selection of correct Power Code, refer to the Tables on pages 16-17.
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BLOWER PERFORMANCE DATA - MODEL BDP
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Table 16.1 - Models With or Without Blower Enclosure - Blower Model BDP ©® ©®

Model ATR | cEm 0.0” Static Press. 0.1” Static Press. 0.2” Static Press. 0.3” Static Press. 0.4” Static Press.
Size RPM | HP | Drive [Turns| RPM | HP | Drive [Turns| RPM | HP | Drive |Turns| RPM | HP | Drive |Turns| RPM | HP | Drive | Turns
40 | 2778 | 515 12 96 4.0 565 3/4 38 4.5 615 3/4 38 4.0 665 3.0 705 1 2.0
3/4 38
45 | 2469 | 455 13 0.0 515 12 96 4.0 570 3.0 620 3.5 670 38 3.0
112 96 3/4
50 | 2222 | 410 1.5 475 13 95 5.0 535 3.5 590 25 640 3.5
150 55 | 2020 | 375 191 25 445 0.5 505 4.0 565 12 96 3.0 615 2.0
60 | 1852 | 345 1/4 3.5 420 1.0 485 113 95 4.5 545 3.5 600 12 96
1/4 191 25
65 | 1709 | 315 4.0 400 2.0 470 5.0 530 585
13 95 4.0
70 | 1587 | 295 5.0 380 25 455 1/4 191 0.0 520 575 13 95 3.0
40 | 3241 | 805 | 1-1/2 | 193 3.5 840 | 1-1/2 | 193 25 875 | 1-1/2 | 193 2.0 910 1.0 940 0.0
1-1/2 | 193 1-1/2 | 193
45 | 2881 | 715 1 ) 4.0 755 1 ] 3.5 795 1 3.0 830 3.0 865 2.0
92 92
50 | 2593 | 645 3/4 5.0 690 3/4 4.5 730 y 192 4.0 770 1 3.5 810 1 3.0
3/4
175 55 | 2357 | 585 12 96 25 635 1.5 680 4.5 720 192 4.0 765 192 3.5
12 96 3/4 3/4
60 | 2160 | 540 3.5 590 25 640 y 1.5 685 4.5 730 4.0
2 96
65 | 1994 | 495 13 95 4.5 550 3.5 605 25 655 1.5 700 0.5
13 95 12 96 12 96
70 | 1852 | 460 5.0 520 4.0 575 113 95 3.0 630 2.0 680 1.0
40 | 3704 | 420 3/4 16 465 3/4 16 4.0 505 1 3.0 540 1 2.0 580 1.0
5.0 16 1
45 | 3292 | 375 12 101 420 3.5 465 3/4 3.5 510 16 25 550 2.0
12 101 3/4 16
50 | 2963 | 335 13 1.0 390 4.5 440 3.0 485 3.5 525
112 101 3/4 25
200 55 | 2694 | 305 2.0 365 13 102 5.0 415 3.5 465 25 510
60 | 2469 | 280 " 212 3.0 345 0.5 400 4.0 450 12 101 500 1.5
3.0
65 | 2279 | 260 4.0 325 1/4 212 1.5 385 113 102 4.5 440 490 12 101 20
70 | 2116 | 240 5.0 310 2.0 375 5.0 430 13 102 3.5 485 ’
40 | 4630 | 605 | 1-1/2 | 105 4.5 635 | 1-1/2 | 105 3.5 665 3.0 690 2 108 4.0 720 2 108 3.0
1-1/2 | 105
45 | 4115 | 535 1 3.5 570 1 3.0 605 4.5 635 | 1-1/2 | 105 3.5 665 25
205 1-1/2 | 105
50 | 3704 | 485 3/4 4.5 520 . 205 4.0 555 1 3.0 590 1 25 625 4.0
3/4
250 55 | 3367 | 440 2.0 480 5.0 520 205 4.0 555 3.0 595 1 25
12 204 3/4 205
60 | 3086 | 405 3.0 450 1.5 490 4.5 530 3/4 570 3.0
12 204 4.0 205
65 | 2849 | 370 4.0 420 25 465 1.0 510 550 3/4
13 203 112 204 3.5
70 | 2646 | 345 4.5 395 13 203 3.0 445 1.5 490 12 204 0.5 535
40 | 5556 | 825 3 111 850 3 111 25 875 3 111 2.0 900 1.0 - - - -
3.0 3 111
45 | 4938 | 735 2 108 760 2 108 2.0 790 2 108 1.5 815 3.0 840 3 1M1 25
50 | 4444 | 660 | 1-1/2 | 106 5.0 690 4.0 720 3.0 750 2 108 25 780 2 108 1.5
1-1/2 | 106 1-1/2 | 106
300 55 | 4040 | 600 1 25 635 5.0 665 4.5 700 4.0 730 3.0
1-1/2 | 106 1-1/2 | 106
60 | 3704 | 550 205 3.5 590 1 25 625 1 2.0 655 5.0 690 4.0
65 | 3419 | 510 3/4 4.0 550 205 3.5 585 205 25 620 1 2.0 655 1.0
3/4 3/4 205 1 205
70 | 3175 | 470 5.0 515 4.0 555 3.5 595 3/4 25 630 2.0
40 | 6481 | 960 5 207 980 5 207 2.0 | 1005 5 207 1.5 | 1030 1.0 | 1050 0.5
25 5 207 5 207
45 | 5761 | 850 3 1M1 880 “ 1.5 905 1 1.0 930 3.0 955 25
3 1 3
50 | 5185 | 765 2 210 4.5 795 3.5 825 3.0 850 3 1M1 25 880 3 1M1 1.5
350 55 | 4714 | 695 2.0 730 2 210 5.0 760 2 210 4.5 790 2 210 3.5 820 3.0
1-1/2 | 105 2 210
60 | 4321 | 640 3.5 675 | 1-1/2 | 105 25 710 1.5 740 0.5 770 4.0
1-1/2 | 105 1-1/2 | 105
65 | 3989 | 590 4.5 630 3.5 665 3.0 695 2.0 730 1.0
1 107 1 107 1-1/2 | 105
70 | 3704 | 550 5.0 590 4.5 625 1 107 3.5 660 1 107 3.0 695 2.0
40 - - - - - - - - - - - - - - - - - - - - -
45 | 6584 | 885 5 207 4.0 915 5 207 3.5 940 5 207 3.0 965 25 985 2.0
5 207 5 207
50 | 5926 | 800 3 1M1 3.5 825 “ 3.0 855 1 2.0 880 4.0 910 3.5
3 1 3
400 55 | 5387 | 725 2 210 5.0 760 4.5 790 4.0 815 3 1M1 3.0 845 1 25
3
60 | 4938 | 665 25 700 2 210 6.0 735 2 210 5.0 765 5 210 4.5 795 3.5
65 | 4558 | 615 | 1-1/2 | 105 4.0 650 3.0 685 2.0 720 5.0 750 2 210 4.5
1-1/2 | 105 1-1/2 | 105
70 | 4233 | 570 4.5 610 4.5 650 3.5 680 | 1-1/2 | 105 25 715 | 1-1/2 | 105 1.5

For 230/460V or 575V selections and footnotes, please see page 17.
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BLOWER PERFORMANCE DATA - MODEL BDP
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Table 17.1 - Models With or Without Blower Enclosure - Blower Model BDP © @

6-189.18

Data for use with filters only Filters
Model| xre | cem 0.5” Static Press. 0.6” Static Press. 0.7” Static Press. For blower units with enclosure and filter, add the
Size RPM | HP | Drive [Turns| RPM | HP | Drive | Turns| RPM | HP | Drive [Turns| following static pressures to the static pressure
determined by the system designer for total external
40 | 2778 | 750 ] 1.5 - - - - - - - static pressure.
45 | 2469 | 715 .8 20 | 755 1 15 - - - - BDP 150 01" WC.
50 | 2222 | 685 25 | 730 - - , - BDP 175  0.2"W.C.
3/4 2.0 BDP 200 0.1"W.C.
150 | 55 | 2020 | 665 30 | 715 » 38 - - - - BDP 250 05 WC.
60 | 1852 | 650 . 700 - - - - BDP 300 0.2"W.C.
-5 25 BDP 350 0.2"W.C.
65 | 1709 | 640 | 12 | 96 690 - - - - BDP 400 02" WC.
70 | 1587 | 630 20 | 680 | 172 | 96 | 1.0 - - - -
40 3241|970 | 2 | 80 | 25 [1005| 2 | 80 | 15 | 1035 1.0 Alternate Drives for 208-230/460Vo
2 80
45 | 2881 | 900 | 1-1/2| 193 | 1.0 | 935 05 | 970 25 HP & Drive HP & Drive
1172 | 193 Model | ™) isted Needed
50 | 2593 | 845 . 25 | 885 15 | 920 [1-1/2| 193 | 05 150 1-38 _ 1254
175 | 55 | 2357 | 805 3.0 | 845 1 880 15 1-192 = 1-256
50 | 2160 | 770 192 15 ol v 20 175 [ 1-1/2-193 = 1-1/2-198
3/4 35 192 192 1-1/2-79 = 1-1/2 - 80
65 | 1994 | 745 790 | 3/4 30 | 830 i 05 1-16 - 1-178
70 [1852 | 725 | 12 | 96 | 0.0 | 770 35 | 815 200 | 1-12-105 =  1-1/2-180
40 | 3704 | 615 [ 1-1/2| 105 | 4.0 | 650 30 | - - - - 12-23 =  1-2-177
1-1/2/| 105 1-205 = 1-157
45 | 3292 | 590 1 1.0 | 625 4.0 - - - -
250 | 1-12-105 = 1-1/2-180
50 [ 2963 | 570 s LSO P - - - 11/2-23 = 1-1/2-177
200 | 55 | 2694 | 555 » 16 595 - - - - 1-205 = 1-157
60 2469 | 545 590 16 - - - - 300 1-1/2 - 105 = 1-1/2 - 180
2.0 2 - /2 -
65 | 2279 | 540 585 | 3/4 1.0 - - - - 117223 1172177
1-205 = 1-157
70 2116 | 535 1/2 101 0.5 580 - - - - 350 1-1/2 - 106 = 1-1/2 - 108
40 | 4630 | 750 2 108 | 25 | 775 2.0 - - - - 1-1/2-105 = 1-1/2-180
2 108
45 | 4115 | 695 el 20 | 725 30 | 755 | 2 | 108 | 25 400 | 1-1/2-105 = 1-1/2-180
-1/2| 105
50 | 3704 | 660 3.0 | 690 20 | 720 1.0 .
1-1/2 | 105 1-1/2 | 105 Alternate Drives for 575Voe
250 | 55 | 3367 | 630 665 30 | 695 2.0
1 2.0 Model Drive for Drive for
60 | 3086 | 605 205 645 . 05 | 680 Under 575V 575V
65 | 2849 | 590 » 25 | 630 205 20 665 1 205 | 1.0 1/4 - 191 = 1/4 - 197
70 | 2646 | 575 30 | 615 | 3/4 ’ 655 150 173 - 191 = 13- 197
1/3 - 95 = 1/3 - 96
40 | 5556 - - - - - - - - - - - 1-38 = 1-254
45 | 4938 | 865 3 1M1 | 20 | 890 3 111 15 | 915 " 1.0 1/3-95 = 1/3 - 96
3 1-192 = 1-256
50 | 4444 | 805 2 108 | 1.0 | 830 05 | 860 2.0 175
2 108 1-1/2 - 193 = 1-1/2-198
300 | 55 | 4040 | 760 25 | 785 15 | 815 2 108 | 1.0 14 -212 - 174 -213
60 |3704 | 720 | 12 | 106 | 35 | 750 | 1 25 | 780 15 13- 212 = 1/3-213
-1/2 | 106 Z
65 | 3419 | 690 40 | 720 35 | 750 | 1-12 | 106 | 25 200 | 1/3-102 = 13-101
1-16 = 1-178
70 | 3175 | 660 1 205 | 1.0 | 695 1 205 | 05 | 725 3.0
1-1/2 - 105 = 1-1/2-180
40 | 6481 | 1070 05 | 1095 0.0 - - - - _ = _
5 007 5 207 1/3 - 203 1/3 - 204
45 | 5761 | 975 2.0 | 1000 15 | 1025 | 5 | 207 | 15 250 1-205 = 1-157
1-1/2- 105 = 1-1/2-180
50 | 5185 | 905 1.0 | 930 05 | 955 0.0
3 1M 3 1M1 3 111 1-205 = 1-157
350 | 55 | 4714 | 845 25 | 870 2.0 | 900 1.0 300 | 1-1/2-106 = 11/2-108
60 | 4321 | 800 2 210 3.5 825 2 210 3.0 855 ) 210 2.5 1-1/2 - 105 = 1-1/2 - 180
65 | 3989 | 760 12| 108 0.0 | 790 1o 100 | 4.0 | 815 3.0 1-205 = 1-157
70 | 3704 | 725 10 | 755 105 | 0.0 | 785 | 1-1/2 | 100 | 4.0 350 | 11/2-105 = 1-1/2-180
1-1/2 - 100 = 141/2-210
40 - - - _ - - - - - - - - 400 | 1-1/2-105 = 1-1/2-180
45 | 6584 | 1010 15 | 1035 1.0 | 1055 0.5 - )
5 207 5 207 5 207 @ Outputs shown are for elevations up to 2000'. For elevations
50 5926 | 935 3.0 955 2.5 980 2.0 over 2000’, output needs to be reduced 4% for each 1000
above sea level. (Does not apply in Canada - see rating plate)
400 55 5387 | 870 2.0 895 1.0 920 0.5 @ Sheave turns open are approximate. For proper operation,
3 1M 3 1M1 3 M check blower rpm
60 | 4938 | 820 3.0 | 850 25 | 875 2.0 ® Models not shown use same HP and drive numbers as
cataloged
65 4558 780 2 210 4.0 805 2 210 3.5 835 2 210 2.5 @ Performance is the same; motor sheave
accommodates larger shaft. When ordering 230/460V (1 &
70 4233 745 1-1/2 105 05 775 4.0 800 3.5 1-1/2 HP) or 575V, specify the listed 230/460V (1 & 1-1/2 HP)

or 575V drive.
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GAS CONTROL DATA - ALL MODELS
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Table 18.1 - Electrical/Control Code Selection Details - All Models

Model Supply Phase Unit Voltage Accessory Transformer Control Codes Factory Installed | Motor Starter
Voltage (Control & Mtr) | Required (Order Separate) Available Transformer Coil Voltage
115 1 none
208 208V to 115V
"'DF{?'[:B’ 230 o3 115V/1ph 230V to 115V 1,12,21,22 115V to 24V none
460 460V to 115V
575 575V to 115V
PDP/BDP 115 1 none
208 1or3 208V to 115V @
PDP 230 115V/1ph 230V to 115V @ 30,59,63,85,87 115V to 24V none
460 3 460V to 115V @
575 575V to 115V @
POPIBOP | 23— 1 [ saovrim Foviosa | ™
none 31,64,86,88
BDP 208 3 208V/3ph 208V to 24V 208V
230 230V/3ph 230V to 24V 230V
BDP ‘513(5) 3 230V/3ph gsgx Ig ;ggx g g 64,88 230V to 24V 230V
460 460V/3ph 460V to 24V
BDP 575 3 575V/3ph none 32,33,93,94 575V to 24V 230V
115 1 115V/1ph none
208 ; 208V/1ph
230 230V/1ph
BTP 208 208V/3ph 115V/1ph See Table 11.1 115V to 24V 115V
230 3 230V/3ph °
460 3 460V/3ph
575 575V/3ph

@ Unit power code must match supply voltage, control voltage must match unit power.

@ Certain 208V and 230V electrical distribution systems have connections available for supplying 115V service. This may eliminate the need for the additional
field installed transformer. Please check with the job site electrician to determine applicability.

® For CSA Canada certification, step down transformer may be required to be factory installed.

Table 18.2 - Gas Controls — All Models @

Model i Service Gas Control | Control
Model Size Control System Description Voltage Type Code | Voltage
Single-Stage, Direct Spark Ignition Natural 1"
30-400 Utilizes a single-stage combination gas control and an
ignition control. Gas is automatically lit with the direct Propane 21
HD/HDB/ spark igniter on call for heat. .y oay
PTP/BTP Two-Stage, Direct Spark Ignition Natural 12
Utilizes a two-stage combination gas control (fires at
75-400 | 50% or 100% of full rated input) and an ignition control.
Gas is automatically lit with the direct spark igniter on Propane | 22
call for heat.
115V 30
208/230V 31
Natural
460V 320
Single-Stage, Intermittent Pilot Ignition 575V 330
Utilizes a single-stage combination gas control and an
ignition control. Pilot is automatically lit on call for heat. 115V 85
208/230V 86
PDP/BDP | 150-400 Propane 24V
460V 93 ®
575V 94 @
115V 63
Two-Stage, Intermittent Pilot Ignition Natural
Utilizes a two-stage combination gas control (fires at 208/230V 64
50% or 100% of full rated input) and an ignition control. 115V 87
Pilot is automatically lit only on call for heat. Propane
208/230V 88

@ All ignition controls are 100% Shut-Off with Continuous Retry.
@ Available on BDP models only.
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ACCESSORIES
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Table 19.1 - Field Installed Accessories

Model
HD | HDB | PDP | BDP | PTP | BTP

Feature

Vertical Deflector Blades - Allows directional discharge air control in the left and right
directions.

Downward Air Deflector Hoods - Available in 30°, 60°, and 90° configurations these
deflector hoods enable the unit to be mounted higher while still providing heat to the building . . . . . .
occupants. Refer to page 16 for further details.

Vibration Isolation Kit - Minimizes unit vibration transmission to the building structure. . .

Pipe Hanger Adapter Kits - Allows the unit to be suspended by 3/4" pipe from the standard
3/8" holes found in the top of the unit.

Discharge Transition for Polytube - Allows for the connection of polytube (not included) to
the discharge of the unit.

Blower Enclosure with or without Filter Rack - Totally encases the motor and blower
assembly. Optional filters provide filtering of the air prior to entering the heater.

Cabinet and Air Mover

Discharge Velocity Generating Nozzle - Four varieties of velocity generating nozzles
allow for increased application flexibility. These nozzles increase mounting height while also . .
directing the airflow to the desired locations. Refer to pages 20-21 for further details.

Belt Guard - Provides protection for building occupants as well as service people from the
drive belt and sheaves.

Natural Gas to Propane Gas Conversion Kit - Provides all required parts as well as
instructions to convert a natural gas unit to propane gas.

Single or Two-Stage Room Thermostats - See Table 19.2 for details. . . . . . .

Room Thermostat Guard - Clear plastic for room thermostats. Guard is locking type and
comes with two keys.

Summer/Winter Switch - Allows a choice of unit fan operation. In the summer position, the
fan runs continuously for ventilation while allowing the gas controls to fire on a call for heat

from the thermostat. In the winter position, the fan runs intermittently on a call for heat from
the thermostat.

Stepdown Transformers - Used to operate propeller units on 208/230/460/575V/3Ph
supply voltage. Also may be required for control circuits for blower units. Refer to Table 18.1 . . . . . .
for further selection details.

Controls

Control Relays - This single pole single throw relay consists of a 24V coil with a maximum
contact rating of 18 amps at 115V.

Gas Pressure Regulator - Fisher Type S-100, 3/4 inch pressure regulator for 1/2 to 50 psi
inlet pressure capacity, 30 MBH to 400 MBH.

Energy Saver Kit - Used to lower total energy costs by reducing stratified air in high
mounting height applications. This kit consists of a controller with a SPDT (16A @ 120V) . . . . . .
switch and a temperature rage of 30° - 100°F.

Building Managment System - The Modine Building Management System (BMS) Board
installed in this unit provides an RS485 interface between the unit heater and existing . . . . .
building networks that employ a BACnet or Modbus protocol.

Table 19.2 - Field Installed Thermostats

Type Description
Single-Stage Thermostat, Modine Pro1 T-501M: 50-90°F, Non-programmable Thermostat includes 3 swap panels:
Thermostats Room ’ ) ’ :
Thermostat 1.) Fan: On/Auto, System: Heat/Off/Cool, 2.) Fan: On/Auto, System: On/Off, 3.) System: On/Off
Room - Digital | Thermostat, Modine Pro1 T-715M: 41-95°F, Heat/Auto/Off, Fan Auto/On, 7-day programmable
Two-Stage Room - WiFi | WiFi Thermostat, Modine Pro1 T855iSH: 41-95°F, 7-day prog, wifi, hardwire only
Thermostats
Duct Johnson Controls A350 Electronic Temp Control with Sensor and S350 Stage Adder (Blower units only)
Guard Room Thermostat Guard, Modine Pro1 T-150, Clear Plastic, Tumbler Lock with two keys
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PERFORMANCE DATA - HOODS FOR PROPELLER MODELS
VIODINE

Table 20.1 - Downtown Hood General Performance Data for HD/PDP/PTP (feet)

Model HD Sizes Model PDP Sizes Model PTP Slzes
60 75 | 100 | 125 [ 150 | 175 | 200 | 250 | 300 | 350 | 400 | 150 | 175 | 200 | 250 | 300 | 350 | 400
Max. Mtg. Height (ft.)| 9 11 1 12 18 18 18 22 24 24 24 16 16 15 20 22 21 23

X 4 5 5 6 6 9 6 8 8 8 8 6 6 7 7 8 7 1"
30° Hood Y 1 14 14 16 20 26 18 24 26 24 24 20 17 20 22 25 23 31
z 16 21 20 23 29 37 26 35 38 36 35 29 26 29 32 37 34 44
X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
60° Hood Y 8 12 12 14 13 23 12 16 19 16 16 17 14 17 18 21 18 26
z 12 17 17 19 19 32 17 23 28 24 23 24 21 24 26 30 26 37
90° Hood S 10 14 13 15 23 25 22 29 32 20 29 17 16 16 20 22 21 24

Figure 20.1 - 30°, 60°, and 90° Downward Deflector Hoods Figure 20.2 - 30° and 60° Throw/Floor Coverage

7\, 30 DOWNTURN eeeeccccece
1% 60 DOWNTURN #m o s

e 0 ®
N
AN 0
MOUNTING T ¢ '. 60 0000°%%
ReGHT 1 SN e, aw Lee0e0®®®® °°%
Fosn. e o0e® .
’ * 1’ .00".
A\ % ——— 0000°°°
xZ
X| 30 DOWNTURN Y

f >z

30° HOOD 60° HOOD 90° HOOD Note:

X = Feet from Heater to Start of Floor Coverage
Y = Feet to End of Floor Coverage
Z = Feet to End of Throw

Figure 20.3 - 90° Hood Throw/Floor Coverage
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PERFORMANCE DATA - HOODS FOR BTP/BTS BLOWER —~
MODELS JMODINE

Table 21.1 - Deflector Hood General Performance
Data - Model BTP/BTS

Model | Airflow Te_mp Mou_nting Blade 30° Hood 60° Hood [90° Hood
Size Rise Height |Angle| X | Y | Z | X | Y | Z S
(cfm) (°F) (ft) (°) | (ft) | (Ft) | (Ft) | (ft) | (Ft) | (ft) (ft)
8 57 (13|29 (40| 0 |31 |42 21
10 48 |12 (28|38 | 0 | 28|39 19
150 2020 55 12 37 [10|25(35| 0 | 25|34 17
14 21 8 |21|30| 0 |19]27 16
15 10 | 7 [19]27| 0 12|18 15
8 51 |11 |24[33| 0 |25|34 17
175 2357 55 10 39 [ 9 |22(31| 0 |22]30 15
12 22 [ 7 /19(26| 0 |17 |23 14
13 2 514 |21| 0 | 10|14 13
8 57 [13 /29 (39| 0 |30 |41 20
10 47 | 12|27 (37| 0 | 28|38 18
200 2694 55 12 35 |10 |25|34| 0 |24 |33 17
14 18 | 7 [20(29| 0 |18 |25 15
15 2 5|16 24| 0 | 11|16 15
8 59 [14 |31 (42| 0 |32 |44 22
10 50 [13 /2940 | 0 |30 |41 20
250 3367 55 12 39 | 1127|370 |27 |37 18
14 25 |9 |23(33| 0 |22(30 17
15 15 | 7 [20|29| 0 | 1825 16
8 64 |17 |37 51| 0 |40 |54 29
10 57 |16 36|50 | 0 |38 |52 26
12 50 [15|35[48| 0 |36 |49 23
300 4040 55
14 41 |13 [33|45| 0 | 33|45 22
16 30 |12/30|41| 0 | 28|39 20
18 14 | 9 [24(35| 0 |21]|29 19
8 63 |16 36|49 | 0 |37 |51 27
10 55 |15 |34 47| 0 |36 |49 24
12 47 |14 (33 |45| 0 | 33|46 22
350 ana s 14 37 (12|30 (42| 0 |30 |41 20
16 25 (10|27 (38| 0 |25 |34 19
18 2 6 |20|29| 0 |13]19 18
8 67 [19|41[56| 0 |44 |60 32
10 60 [18 |40 (55| 0 |42 |58 29
12 53 [17 |39 (53| 0 |40 |55 26
400 5387 55 14 46 |15 (37|51 | 0 |37 |51 25
16 37 |14 |34 (48| 0 |34 |47 23
18 26 | 123143 0 |29 |40 22
20 8 8 |23 /34| 0 |20|28 21

Note: Refer to Figures 20.1 through 20.3 on page 20.
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PERFORMANCE DATA -VELOCITY GENERATING NOZZLES
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Figure 22.1 - Velocity Generating Nozzles ®
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® Velocity generating nozzles available for Blower Model BDP only.

Table 22.1 - Blower Unit Model BDP Velocity Generating Nozzle Performance Data (feet) @

BDP Blower Model Size

Nozzle
Type 150 175 200 250 300 350 400
40° Max. Mounting Ht. (ft)H | 26 25 27 29 31 32 32
Downward Heat Throw (ft.) T 79 76 81 86 94 96 96
Nozzle Heat Spread (ft.) S 26 25 27 29 31 32 32
90° Vertical | Max. Mounting Ht. (ft)H | 26 26 24 29 31 32 32
Nozzle Heat Spread (ft.) S 26 26 24 29 31 32 32
Max. Mounting Ht. (ft) H | 24 24 23 25 28 30 32
40° Splitter Heat Throw (ft.) T 60 59 59 62 70 75 80
Nozzle Heat Spread (ft.) S 120 | 118 | 117 | 124 | 140 | 151 | 160
5-Way Max. Mounting Ht. (ft) H | 22 21 20 25 26 23 26
Nozzle Heat Spread (ft.) S 31 29 28 35 36 32 36

@ The above table is based on an inlet air temperature of 70°F and an air temperature rise of 55°F. Air deflectors on, 40°
and 90° discharge nozzles set perpendicular to the face of the air discharge opening. On 5-way nozzles all air deflectors
set perpendicular to floor. Static pressure measured at 0.1" W.C. for 90° nozzle, 0.2" W.C. for 40° downward and 5-way
nozzle, and 0.3" W.C. for 40° splitter nozzle. Outlet velocities are approximately 1750 FPM for the 40° nozzles, 1000 FPM
for the 90° nozzle and 1300 FPM for 5-way. For motor size, drive and blower rpm refer to pages 16 and 17. Mounting
height measured from bottom of unit.
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UNIT SELECTION

Selection Procedure

In order to properly select a unit heater it is necessary to have the

following basic information.

1.

Heating output capacity

Model size output is to be matched against the heat loss to be

replaced.

. External static pressure (blower units only)

The external static pressure (E.S.P.) is determined using the
ASHRAE Guide for duct losses or provided by the design
engineer.

. Accessory internal static pressure (Nozzles, transitions,

filters, etc.) (blower units only)

The critical accessories are those that add internal static
pressure (1.S.P.) to the unit. Once these items are determined,
the total pressure drop can be determined (if applicable).

. Heat exchanger material

The heat exchanger type is determined by the application.
The standard heat exchanger material is aluminized steel.
A 409 stainless steel heat exchanger and burner is
recommended when the combined entering/return air to the
unit is below 40°F or in high humidity applications.

. Type of fuel

Either natural or propane gas determined by the design
engineer.

. Gas controls

Either single stage, two stage, or mechanical modulation as
determined by the design engineer.

. Main power supply voltage to unit
. Altitude at which unit is to be installed

ﬁonnw:'

With this information a basic unit can be selected as shown in the
following example.

Selection Example Conditions (Propeller Unit)

In the following example, select a unit heater to meet the following
conditions:

1. Heating output capacity = 156,000 Btu/Hr per design engineer
2. External Static Pressure = 0.0

3. Internal Static Pressure = 0.0. No static producing accessories
are required

. Heat exchanger and burner = 409 Stainless Steel

. Gas Type = Natural

. Gas Controls = Single Stage Intermittent Pilot Ignition (IPI)
. Supply Voltage: 460V/60Hz/3Ph

. Altitude: 1,000 feet

0 N oA

Selection Example Solution (Propeller Unit)

With the information listed above, the basic model, using the

information in this catalog and the Model Nomenclature shown on

page 26, can be selected as shown in the following example:

1. Determine the Model and Input Rating (MBH):

Using the Heating output capacity, the Furnace Input Rating is
determined from Table 7.1. The closest model to 156,000

Btu/Hr output has an Btu/Hr Input rating of 200,000 Btu/Hr so the
Furnace Input Rating = 200. The corresponding model for a 200
size, propeller, power vented unit heater is PDP. The model and
size are a PDP200.

2. Determination of Heat Exchanger/Burner/Drip Pan Material:
From item #4 in the example, the Heat Exchanger and Burner
required are 409 Stainless Steel. Thus, the Heat Exchanger
Material = S from the Model Nomenclature on page 32. The
burner is an option placed on the order.

3. Determine the development sequence:

From item #6 in the example, the IPI results in the Development
Sequence = E from the Model Nomenclature on page 32.

4. Determine Power Code Required:

Referring to Table 7.2, it can be seen that the supply voltage
from the 7.2 example conditions is not available (460V). A
transformer kit selected later in this example must be used.
In this instance, from Table 7.2 select the 115V/60Hz/1Ph power
code (PC) = 01 unit.

5. Determine the control type:

From items #5 and #6 in the example conditions, the gas type is
Natural Gas and controls are single stage IPI. Given the supply
voltage listed from the example conditions (460V) and by
looking up the supply voltage of 460V/60Hz/3Ph in Table 18.2 for
propeller units, it directs us use to a unit voltage of 115V. We
then refer to Tables 18.1 and 18.2, locate the single-stage
options and select the appropriate Control Code (CC) of 30.
Remember a step-down transformer will be selected later in this
example.

At this point we have a full model number of:
PDP200SE0130SBAN

6. Determination of transformer:
To operate a 115V/60Hz/1Ph unit on 460V/60Hz/3Ph supply
power a unit step down transformer must be selected. By
referring to Table 18.1 we see that a 460V to 115V step down
transformer is required.

7. Altitude:
Since deration of gas fired unit heaters is only required for
units to be installed at 2,000 ft or greater, no high altitude kit is
required.
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UNIT SELECTION

Selection Example Conditions (Blower Unit)

In the following example, select a unit heater to meet the
following conditions:

1. Heating output capacity = 156,000 Btu/Hr per design engineer
2. External Static Pressure = 0.2.

3. Internal Static Pressure = 0.0. No static producing accessories
are required

. Heat exchanger and burner = Aluminized Steel
. Gas Type = Propane

Gas Controls = Two stage Intermittent Pilot

. Supply Voltage: 230V/60Hz/3Ph

. Altitude: 1,000 feet

. CFM = 2,400

© N oA

Selection Example Solution (Blower Unit)

With the information listed above, the basic model, using the
information in this catalog and the Model Nomenclature shown on
page 32, can be selected as shown in the following example:

1.

Determine the Model and Input Rating (MBH):

Using the Heating output capacity, the Furnace Input Rating is
determined from Table 13.1 The closest model to 156,000 Btu/Hr
output has an Btu/Hr Input rating of 200,000 Btu/Hr so the
Furnace Input Rating = 200. The corresponding model for a 200
size, blower, power vented unit heater is BDP. The model and
size are a BDP200.

. Determination of Heat Exchanger/Burner/Drip Pan Material:

From item #4 in the example, the Heat Exchanger and
Burner required are aluminized steel. Thus, the Heat Exchanger
Material = A from the Model Nomenclature on page 32.

. Determine the development sequence:

From item #6 in the example, the IPI results in the Development
Sequence = E from the Model Nomenclature on page 32.

. Determine Power Code Required:

From page 16 we see that a unit requiring a static of 0.2 and a
cfm of 2400 requires a 1/3 horsepower motor with a -102 drive
that is turned open 4.0 turns. Referring to Table 11.1 it can be
determined that for a BDP200 with a 1/3 HP motor and a -102
drive operating on 230V/60Hz/3Ph that if will have a power
code = 24.

. Determine the control type:

From item #5 in the example, the gas type is Propane Gas and
controls are Two Stage. Given the supply voltage listed in #7, we
can refer to Tables 18.1 and 18.2 to determine what controls are
needed. This results in a Control Code (CC) = 88.

At this point we have a full model number of:
BDP200AE2488NBAN

6. Altitude:

Since deration of gas fired unit heaters is only required for
units to be installed at 2,000 ft or greater, no high altitude kit is
required.
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DIMENSIONAL DATA - MODEL HD/HDB
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Propeller Units - Model HD Blower Units - Model HDB
Figure 25.1 - Dimensional Drawings - Model HD Figure 25.2 - Dimensional Drawings - Model HDB
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Table 25.1 - Dimensions (inches) - HD Table 25.2 - Dimensions (inches) - HDB
Models HD30 | HD45 | HD60 | HD75 |HD100/125 Models HDB 60 | HDB 75 | HDB100/125

A 26.8 | 26.8 | 26.8 | 26.8 355 A 26.8 26.8 355
B 12.2112.2 | 18.0 | 18.0 20.5 B 18.0 18.0 20.5
C 16.5| 16.5 | 16.5 | 16.5 22.0 C 16.5 16.5 22.0
D 149|149 | 149 | 14.9 225 D 14.9 14.9 225
E 10.1 | 10.1 [ 15.9 | 15.9 13.4 E 15.9 15.9 18.4
F 75| 75 [10.7 [ 10.7 14.0 F 10.7 10.7 14.0

G 18.5| 18.5 | 18,5 | 18.5 - G 18.5 18.5 -
H 76 | 76 | 78 | 7.8 8.4 H 7.8 7.8 8.4
Gas Connection 12 | 1/2 12 | 1/2 112 Gas Connection 1/2 1/2 112
I 345|345 | 345|345 43.0 | 34.5 34.5 445
J 22 22 25 25 31.0 J 25.0 25.0 415

Fan Diameter 10 10 14 14 18.0 Blower 9-7 9-7 10 - 10

Approx. Shipping Weight (Ibs.) 67 72 92 97 143 Approx.Shipping Weight (Ibs.) 92 97 151

VenE Ii:;;eeg?r(lir:]e)ctor 3 3 3 3 4 Ven’I(3 Ii:;:fneet(;)acr;?ir:]e)ctor 3 3 4

Table 25.3 - Clearance to Combustibles, Model HD/HDB

Clearance to Combustible Recommended Service
Unit Side Material Clearance
HD HDB HD/HDB

Top and Bottom 1" 6" 18"
Access Side 1" 6" 18"
Non-Access Side 1" 6" 18"
Rear 18" 18" 18"

Vent Connector 4" 4" 18"
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DIMENSIONAL DATA - MODEL PDP

Propeller Units - Model PDP

Figure 26.1 - Dimensional Drawings
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Table 26.1 - Dimensions (inches) - PDP ©

Figure 26.2 - Combustible Material and
Service Clearances

Dimension Model Number
Symbol PDP 150 | PDP 175 | PDP 200 | PDP 250 | PDP 300 | PDP 350 | PDP 400 (4:
A 21 23-1/2 25-5/8 25-5/8 28-5/8 33-5/8 40 Y
B 35-1/4 35-1/4 40-1/4 40-1/4 40-1/4 40-1/4 40-1/4
C 22 22 25 25 25 25 25
D 18-9/16 | 21-1/16 | 23-3/16 | 23-3/16 | 26-3/16 | 31-3/16 | 37-1/2 AC(::eSS
E 20 20 24 24 24 24 24 Side
F 12 12 13-1/2 13-1/2 14 - - < B>
G 6-9/16 6-9/16 7-1/2 7-1/2 7-1/2 7-1/2 7-1/2 <anl[; 1
H 17-3/8 19-7/8 22 22 25 30 36-3/8
JO 5 5 5 6 6 6 6 ﬁmms
K (Mounting
Holes) ® 3/8-16 3/8-16 3/8-16 3/8-16 3/8-16 3/8-16 3/8-16 [‘)
L® 35-13/16| 35-9/16 | 40-3/4 | 40-3/4 40-3/4 40-3/4 | 44-3/16 ¥
M 29-13/16 | 29-9/16 | 34-3/4 34-3/4 34-3/4 | 34-11/16 | 38-3/16
w - - - - - 5 5 . .
X — — — — — 16 16 Table 26.2 - Combustible Material
A 8 3 5 g 5 5 5 Clearances O
BB 7-1/4 7-1/4 7-1/4 7-1/4 7-1/4 7-1/4 7-1/4 Access | Non-Access Top of Power
Model Side Side Top | Bottom | Exhauster
cc - - - - - - - Size (A) (B) (C)| (D) | (Notshown)
DD 2-3/4 2-3/4 3-3/8 3-3/8 3-3/8 3-3/8 6-13/16 150475 | 1 1 2 12 2
EE 30-1/2 30-1/2 32-7/8 32-7/8 32-7/8 32-7/8 32-7/8 200-400 | 1 1 5 12 3
LL _ 31-1/8 31-1/8 34-7/8 34-7/8 36-1/4 35-1/2 40172 @ Provide sufficient room around the heater to allow for
Gas Connections ® 1/2 12 12 12 12 3/4 3/4 proper combustion and operation of fan. Free area
Fan Diameter 16 18 20 20 22 22 24 around the heater must not be less than 1-1/2 times
Approx. Weight | 185 198 253 260 295 355 406 the discharge area of the unit.

® Do not use propeller units with duct work.

@ For some models, this is the dimension of the vent transition outlet supplied.

® PDP 150 through PDP 300 — 2 holes (and the level hanging adjustment feature). PDP 350 through
PDP 400 — 4 holes. (Listed is the hole diameter and threads per inch to accept threaded rod).

@ Dimension equals overall plus 6".

® For natural gas; may vary depending on control availability.
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DIMENSIONAL DATA - MODEL BDP
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Blower Units - Model BDP

Figure 27.1 - Dimensional Drawings
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Table 27.1 - Dimensions (inches) - BDP Figure 27.2 - Combustible Material and
—— Model Nurmber Service Clearances
Symbol BDP 150 | BDP 175 | BDP 200 | BDP 250 | BDP 300 | BDP 350 | BDP 400
A 21 23112 | 25518 | 25508 | 2856 | 3358 40 é
B 35-1/4 | 35-1/4 | 40-1/4 | 40-1/4 | 40-1/4 | 40-1/4 | 40-1/4 L
c 22 22 25 25 25 25 25
D 18-9/16 | 21-1/16 | 23-3116 | 23-3/16 | 26-3/16 | 31-3/16 | 37-1/2
E 20 20 24 24 24 24 24 Access | I—
F 12 12 1312 | 13172 14 - - Side |{/—
G 69116 | 6-9/16 7-112 7-112 7-112 7-112 7-112 .
H 17-3/8 | 19-7/8 22 22 25 30 36-3/8  —
JO 5 5 5 6 6 6 6 A —————
K Mounting Holes @ | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16
L w/BlwrEncl &FiltRk| 62-5/8 | 62-5/8 | 6958 | 69-5/8 | 69-58 | 69-5/8 | 69-5/8 JIODINE
L wlo Blwr Encl & Filt Rk| 53-1/8 | 53-1/8 61 61 61 61 65 7
MO 47-1/8 | 47-1/8 55 55 55 55 59 D
N® 21-1/2 | 21-1/2 | 257116 | 25-7116 | 24-15/16 | 17-15/16 | 22 !
o) 7-1/4 7-1/4 8-1/2 8-1/2 8-1/2 8-1/2 8-1/2
P 30 30 34 34 34 34 34 . .
Q Blower Encl Ht 21-3/8 | 21-3/8 | 25-1/8 | 25-1/8 | 25-1/8 | 25-1/8 | 25-1/8 E?E;?:Jéié (%ombustlble Material
R Inlet Duct Height 20 20 23314 | 233/4 | 2334 | 2334 | 23-3/4
A Non-A T f Power
?3,2332:",5,:3‘;‘;';;‘;' 17-5116 | 17318 | 20-3/8 | 203/8 | 20358 | 20-38 | 20-3/8 Model | Side |  Side | Top| Bottom | Exhauster
T Inlet Duct Width 2712 | 27172 | 32314 | 3234 | 32304 | 4278 | 42778 Size | (A) ) (©)] (@) | (Notshown)
V_Blower Encl Width 29 29 34-1/4 | 34-1/4 | 34-1/4 | 44-3)8 | 44-3/8 150175 | 1 1 4] 12 2
w _ _ _ _ _ 5 5 200-400 1 1 5 12 3
X — — — — — 16 16 ® Provide sufficient room around the heater to allow for
AA 8 8 9 9 9 9 9 proper combustion and operation of fan. Free area
BB 714 | 74 | 744 | 74 | 7-4 | 714 | 7-1/4 fgg‘ggg‘;;gi‘;g‘;ﬁg?}nie less than 1-1/2 times
cc - - - - - - -
DD 2-3/4 2-3/4 2-3/4 3-3/8 3-3/8 3-3/8 | 6-13/16
EE 56-5/8 | 56-5/8 | 63-5/8 | 63-5/8 | 635/8 | 6358 | 6358
Gas Connections ® 1/2 112 12 1/2 1/2 3/4 3/4
Std. Mtr. Sheave Dia. 3 3 3 3 3 3 4-1/2
Std. Blower Sheave Dia. 1 7 14 10 7 6 10
Blower Wheel Diameter 13 13 15 15 15 15 15
Approx. Weight 221 237 315 315 339 498 498

For some models, this is the dimension of the vent transition outlet supplied.

BDP 150 thru BDP 300 — 4 holes (2 on blower and 2 on unit). BDP 350 and BDP 400 —6 holes (2 on blower
and 4 on unit). (Listed is the hole diameter and threads per inch to accept threaded rod).

This is an approximate dimension for standard motors, allow 3" for sheave and optional motors.

Distance between mounting hole in unit casing and mounting hole on blower. On the BDP 350 and BDP 400,
the distance is from rear mounting hole in casing to the mounting hole on blower.

For natural gas; may vary depending on control availability.

®© ®0 06
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DIMENSIONAL DATA - MODEL PTP
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Propeller Units - Model PTP

Figure 28.1 - Dimensional Drawings
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Table 28.1 - Dimensions (inches) - PTP ©
Models PTP150 | PTP175 | PTP200 | PTP250 | PTP300 | PTP350 | PTP400
A 35.53 4253 4253 4253 4253 4253 4253
B 23.06 25.81 25.81 31.31 31.31 39.56 39.56
c 22.05 22.05 22.05 22.05 22.05 22.05 22.05
D 22.52 29.52 29.52 29.52 29.52 29.52 29.52
E 16.20 18.95 18.95 29.43 29.43 32.17 32.17
F 15.33 16.70 16.70 19.45 19.45 23.58 23.58
G (Mounting Hole) @ 3/8-16 3/8-16 | 3/8-16 3/8-16 3/8-16 3/8-16 3/8-16
H 8.37 8.37 8.37 8.37 8.37 8.37 8.37
| 4.50 4.50 4.50 4.50 4.50 4.50 4.50
M 31.79 32.83 34.43 33.83 33.83 34.83 34.83
Qo 43.79 44.83 46.43 45.83 45.83 46.83 46.83
R 3.56 3.56 3.56 3.56 3.56 3.56 3.56
S 14.90 14.90 14.90 14.90 14.90 14.90 14.90
T 10.00 10.00 10.00 10.00 10.00 10.00 10.00
u 13.54 20.53 20.53 20.53 20.53 20.53 20.53
Gas Connection 1/2 1/2 1/2 3/4 3/4 3/4 3/4
Vent Connector Size 4" 4" 4" 6" 6" 6" 6"
Fan Diameter 20.00 22.00 22.00 22.00 22.00 24.00 26.00
Approx. s:‘lfs"_;"g Weight 163 163 215 256 261 313 329

® Do not use propeller units with duct work.
@ Listed is the hole diameter and threads per inch to accept threaded rod.
® Dimension equals overall plus 12".
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DIMENSIONAL DATA - MODEL BTP

Figure 29.1 - Dimensional Drawings - Model BTP
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Table 29.1 - Dimensions (inches) — BTP

Models BTP150 | BTP175 | BTP200 | BTP250 | BTP300 | BTP350 | BTP400
A 35.53 42.53 | 4253 4253 | 4253 | 42.53 42.53
B 23.06 25.81 25.81 31.31 31.31 39.56 39.56
C 22.05 22.05 22.05 | 22.05 22.05 22.05 22.05
D 22.52 29.52 29.52 29.52 29.52 29.52 29.52
E 21.18 23.93 23.93 29.43 29.43 32.17 32.17
F 15.33 16.70 16.70 19.45 19.45 23.58 23.58
G (Mounting Hole) © 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16
H 8.37 8.37 8.37 8.37 8.37 8.37 8.37
| 4.50 4.50 4.50 4.50 4.50 4.50 4.50
J 8.09 9.47 9.47 6.72 6.72 10.84 10.84
K 3.87 3.87 3.87 5.20 5.20 5.20 5.20
L 1217 13.55 13.55 12.66 12.66 16.78 16.78
M@ 52.25 52.19 52.19 58.88 58.88 58.88 58.88
N 33.18 33.90 33.90 39.88 39.88 39.88 39.88
O 23.90 2413 2413 27.04 27.04 28.57 28.57
P 24.77 24.52 24.52 27.19 27.19 28.28 28.28
Q (w/Blower Encl & Filter Rack) | 72.04 73.70 | 73.70 79.68 | 79.68 | 79.68 79.68
Q (w/o Blower Encl & Filter Rack)| 64.24 64.19 64.19 70.88 70.88 70.88 70.88
R 3.56 3.56 3.56 3.56 3.56 3.56 3.56
S 14.90 14.90 14.90 14.90 14.90 14.90 14.90
T 10.00 10.00 10.00 10.00 10.00 10.00 10.00
u 13.54 20.53 20.53 20.53 20.53 20.53 20.53
Y 14.52 14.52 14.52 18.04 18.04 18.00 18.00
w 3.27 7.15 7.15 4.77 4.77 5.24 5.24
X 17.38 17.38 17.38 20.38 20.38 20.38 20.38
Gas Connection 1/2 1/2 1/2 3/4 3/4 3/4 3/4
Vent Connector Size 4" 4" 4" 6" 6" 6" 6"
Blower 12-12 12-12 12-12 15-15 15-15 15-15 15-15
Approx. Shipping Weight (Ibs.) 220 275 280 340 345 395 405

Table 29.2 - Clearances to Combustible Materials

UnitSide | combuatible Materials | Service Glearance
Top and Bottom 6" 6"
Access Side 6" 18"
Non-Access Side 6" 6"
Rear 18" 18"
Vent Connector 6" 6"

6-189.18

O Listed is the hole diameter and threads per inch to

accept threaded rod.

@ This is an approximate dimension for standard motors,
allow 3" for sheave and optional motors.
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SPECIFICATIONS - ALL MODELS

General

A.

Al

B.1.

B.2.

D.1.

Standards
All unit(s) shall include:

ETL Listed and ETL Verified design certification for use in both
the US and Canada to the ANSI Z83.8 - latest revision, standard
for “Gas Unit Heater and Gas-Fired Duct Furnaces” for safe
operation, construction, and performance.

Mechanical Configuration

Furnace(s) section with 82% minimum efficiency (BDP) and 83%
minimum efficiency (PDP) provided by an indirect-fired heat
exchanger with dimpled tube pattern for efficient heat transfer.
(PDP/BDP models)

Furnace(s) section with 82-83% minimum efficiency provided by
an indirect-fired tubular heat exchanger with individually fired
tubes for maximum heat transfer with minimal noise of flame
ignition/extinction. (HD/HDB/PTP models)

Venting Arrangement

The venting shall be a power exhausted arrangement. The unit
shall be tested to insure proper ignition when the unit is
subjected to 40 mile per hour wind velocities. The unit shall also
include a factory mounted differential pressure switch designed
to prevent main burner ignition until positive venting has been
proven.

Unit Casing

The unit heater(s) casing shall be constructed of not less than
20 gauge aluminized steel with minimization of exposed
fasteners. (PDP/BDP/PTP models)

D.1.a. The unit heater(s) casing shall be constructed of not less than

D.2.

D.3.

E.

EA1.

22 gauge aluminized steel with minimization of exposed
fasteners. (HD/HDB models)

All exterior casing parts shall be cleaned of all oils and a
phosphate coating applied prior to painting. The exterior casing
parts shall then be painted with an electrostatically applied
baked-on gray-green polyester powder paint (7-mil thickness) for
corrosion resistance.

The unit shall be furnished with horizontal air deflectors. The
deflectors are adjustable to provide for horizontal directional
airflow control (up or down).

Furnace Section

The heat exchanger(s) shall be made of 20 gauge aluminized
steel tubes and headers (opt 409 stainless steel). (PDP/BDP
models)

The thermal efficiency of the unit(s) shall be a minimum of 82%
(BDP) and 83% (PDP) efficient for all air flow ranges.

Each heat exchanger tube shall be individually and directly
flame-fired. The heat exchanger tube shall be contoured and
dimpled to provide efficient heat transfer and crimped to allow for
thermal expansion and contraction. The flue collector box shall
be made of 20 gauge aluminized steel.

E.1.a. The heat exchanger(s) shall be made of 18 gauge aluminized

E.2.

30

steel (opt 409 stainless steel). (HD/HDB/PTP models)

The thermal efficiency of the unit(s) shall be a minimum of
82-83% for all air flow ranges.

Each heat exchanger tube shall be individually and directly
flame-fired. Each heat exchanger tube shall be individually and
directly flame-fired. The heat exchanger tube shall be crimped to
allow for thermal expansion and contraction. The flue collector
box shall be made of 20 gauge aluminized steel.

The heat exchanger(s) seams and duct connections shall be
certified to withstand 0.9" W.C. external static pressure without
burner flame disturbance. (HD/HDB/PTP models)

E.2.a.

E.3.

ﬁonnw:'

The heat exchanger(s) seams and duct connections shall be
certified to withstand 0.5" W.C. external static pressure without
burner flame disturbance. (PDP/BDP models)

The burner(s) shall be made of the same material as the heat
exchanger with a thickness of not less than 28 gauge. Burner(s)
shall have non-clogging, slotted ports with a stainless steel
separator strip designed for good lighting characteristics without
noise of extinction for both natural and propane gas.
(PDP/BDP models)

E.3.a. The burner(s) shall be in-shot type, directly firing each heat

E.4.

E.5.

E.6.

E.7.

exchanger individually and is (are) designed for good lighting
characteristics without noise of extinction for both natural and
propane gas. (HD/HDB/PTP models)

The orifices shall be provided on propane gas with adjustable air
shutters for controlling the primary air mixture. (PDP/BDP models)

The ignition controller(s) shall be 100% shut-off with continuous
retry.

The gas pressure shall be between 6-7" W.C for natural gas.
(opt) The gas pressure shall be 11-14" W.C. for propane gas.

The solid state ignition system shall intermittently light the pilot
each time the system is energized. Once the pilot is proven, the
main gas valve shall open and allow gas flow to the main burner.
(PDP/BDP models)

E.7.a. The solid state ignition system shall directly light the gas by

E.8.
E.8.d.

E.8.e.

E.9.

E.10.

E.11.

F.1.
F.2.

F.3.

F.4.

means of a direct spark igniter each time the system is
energized (HD/HDB/PTP models).

The unit gas controls shall be provided with the following:

(opt) Single-stage gas controls with a single-stage combination
gas control, an ignition control, and a single-stage low voltage
thermostat. The unit fires at 100% full fire based on a call for
heat from a room thermostat.

(opt) Two-stage gas controls with a two-stage combination gas
control, an ignition control, and a two-stage low voltage
thermostat. The unit fires at 50% fire on low stage or 100% fire
on high stage of the unit based on the call for heat from either a
room or duct thermostat.

An automatic reset high limit switch mounted in the air stream to
shut off the gas supply in the event of overheating.

A time delay relay that delays the start of the air mover to allow
the heat exchanger a warm-up period after a call for heat. The
time delay relay shall also continue the air mover operation after
the thermostat has been satisfied to remove any residual heat in
the heat exchanger.

The unit shall be orificed for up to 2000' elevation above sea
level. (opt) The unit shall be orificed for elevation above
sea level.

Electrical

All electrical components shall carry UL, ETL, or CSA listing.

A low voltage terminal board shall be provided for direct wiring
connection to an external thermostat.

A single step down transformer shall be provided for all unit
controls.

A contractor convenience junction box with unit on/off switch,
terminal board for low voltage wiring, and system status indicator
light (PTP/BTP models)
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SPECIFICATIONS - ALL MODELS

G.1.
G.2.
G.3.

G.4.
G.4.a.

G.4.b.

G.5.
G.5.a.

G.5.b.

G.5.c.

G.5.d.

G.5.e.

Air Mover
The motor horsepower shall be .

The motor wiring shall be in flexible metal BX conduit.

(opt) The motor shall be controlled by a time delay relay (opt)
and motor starter.

Propeller models shall meet the following requirements.

The motor type shall be Single-speed, Totally Enclosed (TE)
(Open Drip Proof (ODP) on HD units 75MBH and smaller)

The motor shall be rated for:

(a) 115V/60HZz/1Ph

(b) 208V/60Hz/1Ph (PDP model)

(c) 230V/60Hz/1Ph (PDP model)

Blower models shall meet the following requirements.

The motor type shall be Single-speed, totally enclosed (TE)
(Open Drip Proof (ODP) on all HDB units)

The motor shall be rated for:

(a) 115V/60HZz/1Ph

(b) 208V/60Hz/1Ph (BDP model)
(c) 230V/60Hz/1Ph (BDP model)
(d) 208V/60Hz/3Ph (BDP model)
(e) 230V/60Hz/3Ph (BDP model)
(f) 460V/60Hz/3Ph (BDP model)
(9) 575V/60Hz/3Ph (BDP model)

The motor shall be provided with an adjustable motor sheave to
allow for minor adjustment of the blower rpm at the job site.
(BDP model)

The blower shall be a double width, double inlet (DWDI), forward
curved, belt driven, assembly with spider ball bearings.

The motor shall be provided with three speed taps to allow for
adjustment of the blower rpm at the job site. (HDB model)

G.5.f. The blower shall be a double width, double inlet (DWDI), forward

G.5.g.

H.1.a.

H.2.

H.3.

H.4.

N
J.2.
J.3.

J.4.

curved, direct motor drive assembly with spider ball bearings.
(HDB model)

3 & 5 HP motors ship loose and require motor starter by others.

Mounting

The unit shall be equipped with tapped holes to accept 3/8-16
threaded rod for suspension. (HD/HDB size 100/125 and PDP/
BDP/PTP models)

The unit shall be equipped with mounting brackets to allow for
threaded rod suspension or to be bolted directly to the ceiling
support structure allowing 1" of top clearance. (HD/HDB models -
opt on sizes 100/125)

Propeller Unit (Sizes 150 — 300) to have two point adjustable
suspension points to allow for level hanging with a variety of
accessories (PDP models).

Propeller unit (all HD/PTP sizes and PDP350-400) and blower
units (Sizes 60-300) to have 4 suspension points.

Blower unit (Sizes 350, 400) to have 6 suspension points.

Accessories

The following field installed accessory control devices shall be
provided with the unit:

A 5-50 psi gas pressure regulator to reduce the inlet gas
pressure for the operating controls.

A clear plastic thermostat guard with two keys for room
thermostats.

A SPST summer winter switch for continuous fan in the summer
position and intermittent fan and burner in the winter position.

Pipe Hanger Adapter Kit to facilitate threaded pipe suspension.
(HD/HDB size 100/125 and PDP/BDP/PTP models)
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J.5.

J.7.
J.8.

J.9.

J.20.

J.21.

J.22.

J.23

J.24.

K.2.
K.3.

K.4.

K.5.

K.6.
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An Energy Saver Kit used to reduce stratified air in high mounting
height applications. (PDP/BDP models)

Vertical Deflector Kit to enable side distribution of airflow.

A blower enclosure fully encloses blower to enable the
attachment of filter racks and/or duct.

A combination filter rack/duct connector containing a 1" thick,
cleanable filter.

A belt guard enclosing the belts and sheaves (pulleys) on a
blower type unit heater. (BDP model)

Propane conversion kit for converting natural gas units to
propane gas.

40° downward double deflection velocity generating discharge
nozzle. (BDP model)

40° splitter double deflection velocity generating discharge
nozzle. (BDP model)

90° vertical double deflection velocity generating discharge
nozzle. (BDP model)

5-way downward velocity generating discharge nozzle.
(BDP model)

Discharge Transition from unit to polytube. (HDB/BDP models)

30° non-velocity generating downward air deflector hood
constructed of 20 ga. cold rolled steel with baked-on gray-green
polyester powder paint.

60° non-velocity generating downward air deflector hood
constructed of 20 ga. cold rolled steel with baked-on gray-green
polyester powder paint.

90° non-velocity generating downward air deflector hood
constructed of 20 ga. cold rolled steel with baked-on gray-green
polyester powder paint.

(opt) A 208V to 115V step down shall be provided for operation
of the propeller unit.

(opt) A 230V to 115V step down shall be provided for operation
of the propeller unit.

(opt) A 460V to 115V step down shall be provided for operation
of the propeller unit.

(opt) A575V to 115V step down shall be provided for operation
of the propeller unit.

Thermostats
The unit shall be provided with the following thermostat:
A single stage room thermostat with a 50°-90°F range.

A single stage room thermostat with a 50°-90°F temperature set
point range. The stat shall also include switching for Heat/Off and
Fan On/Auto control.

Modine Pro1 T-501M: 50-90°F, Non-programmable thermostat
with 3 swap panels: 1.) Fan: On/Auto, System: Heat/Off/Cool, 2.)
Fan: On/Auto, System: On/Off, 3.) System: On/Off.

Modine Pro1 T-715M: 41-95°F, Heat/Auto/Off Thermostat with
Fan Auto/On switching, 7-day programmable

A two-stage electronic duct thermostat with field installed
temperature sensor, temperature selector and one stage adder.
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MODEL NOMENCLATURE

Figure 32.1 - Model Number Designations

ﬁonnw:'

01 30

PDP 200 A E
Unit Configuration
HD - Tubular Power Vented Propeller Unit
HDB - Tubular Power Vented Blower Unit
PDP - Propeller Unit Power Vent
BDP - Blower Unit Power Vent
PTP - Tubular Power Vented Propeller Unit
MBH Input
(refer to pages 7 & 9)
100 - 100,000 Btu/hr input
200 - 200,000 Btu/hr input
250 - 250,000 Btu/hr input
etc.
Heat Exchanger Type
A - Aluminized
S - Stainless Steel
Ignition Type
E - Unit equipped with intermittent pilot ignition
S - Direct Spark (HD/HDB/PTP only)
Power Code

(refer to pages 10 & 11)
01- 115V/60Hz/1ph
02 - 230V/60Hz/1ph

etc.

Factory Installed Option Digit
N - None

Future
A - All

—EDev Digit

Fan Guard Digit

S - Standard

F - Fingerproof

N - None (all blower models)

Control Code Type

(refer to page 14)

11 - Natural gas, single stage (HD/HDB)

21 - Propane, single stage (HD/HDB)

30 - 115v/25v intermittent pilot ignition, 100% Shut-Off,
with continuous retry, natural gas

31 - 230v/25v intermittent pilot ignition, 100% Shut-Off,
with continuous retry, natural gas
etc.
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Products from Modine are designed to provide indoor air-comfort and ventilation
solutions for residential, commercial, institutional and industrial applications.
Whatever your heating, ventilating and air conditioning requirements, Modine
has the product to satisfy your needs, including:

HVAC
» Unit Heaters:
— Gas
— Hydronic
— Electric
- Oil
+ Ceiling Cassettes
* Duct Furnaces
* Hydronic Cabinet Unit Heaters, Convectors
* Infrared Heaters
* Make-up Air Systems
 Unit Ventilators

School Products

 Vertical Packaged Classroom HVAC:
— DX Cooling/Heat Pump
— Water/Ground Source Heat Pump
— Horizontal/Vertical Unit Ventilators

Specific catalogs are available for each product. Catalogs 75-136 and 75-137
provide details on all Modine HVAC equipment.

/\ _
JJMVODINE

Modine Manufacturing Company

1500 DeKoven Avenue
Racine, Wisconsin 53403-2552
Phone: 1.800.828.4328 (HEAT)
www.modinehvac.com

© Modine Manufacturing Company 2022
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INSTALLATION AND SERVICE MANUAL
High Intensity Gas Fired Infrared Unit Heaters
Model IHR, Control Codes 47, 48, 97, 98, 27, and 67

INSTRUCTIONS APPLY TO:

O Installation O Operation OMaintenance

A WARNING A

Improper installation, adjustment, alteration,
service, or maintenance can cause property
damage, injury, or death. Read the installation,
operating, and service/maintenance instructions

thoroughly before installing or servicing this heater.

HAZARD INTENSITY LEVELS

* DANGER: Failure to comply will result in severe
personal injury or death and property damage

¢ WARNING: Failure to comply could result in severe
personal injury or death and/or property damage.

e CAUTION: Failure to comply could result in minor
personal injury and/or property damage.

A WARNING A

Gas-fired heaters are not designed for use in
hazardous atmospheres containing flammable
vapors or combustible dust, or atmospheres
containing chlorinated or halogenated
hydrocarbons.

FOR YOUR SAFETY

The use and storage of gasoline or other flammable
vapors and liquids in the vicinity of this heater is
hazardous.

CONTENTS
Section Page
1. SafetY oo 3
2. Installation ..o 9
T @] oT=Y -1 (o] o K 19
4. MaiNteNaNCE .......coovviirieiiiee e 20
5. Limited Warranty........ccococeiviiiiniieeeeeee e 24

FOR YOUR SAFETY

If you smell gas:

1. Open windows.

2. Do not touch electrical switches.

3. Extinguish any open flame.

4. Immediately call your gas supplier.

5. If gas supplier cannot be reached, call fire
department.

These heaters must NOT be used in the
following applications:
e Enclosed swimming pool areas
e Areas with contaminated atmospheres.
* Areas requiring explosion-proof equipment.
* Process heating applications.

FOR INDOOR INSTALLATION ONLY.
NOT FOR RESIDENTIAL USE.

ATTENTION

Mount a copy of these instructions adjacent
to the heater and retain a copy for future
reference.




IHR Series Manual

Contents
1.0 Safety. . ... 3
Safety Symbols . . . ... 3
ApPlCatioNS . . . . o 3
Clearancesto Combustibles . . .. ... ... 4
Gas CoNNECHION. . . ...t e 6
Standards, Certifications, and Government Regulations ....................... 6
Safety Labels and TheirLocations . ........... ... ... .. .. . ... 8
2.01Installation . . ........ .. ... e 9
DESIgN . 9
Heater Placement . . ... ... 10
Total Area Heating . . . .. ... o 10
SpotHeating .. ... . 11
Heater MoUNtiNg . . . .. .o 12
Ventilation . ... ... e e 13
GasS SUPPIY - .o 14
Leak Testing ... ..o e 16
Electrical Requirements and Wiring Diagrams . . . . ... ... ... .. 17
3.0 Operation . . ... ... ... 19
4.0 MaintenanCe. . .. ... .. e e e 20
Troubleshooting Guide . . ... ... . e 21
Heater Assembly Components . . .. ... 22
Parts Listing. . . ... oo e 23
5.0 Limited Warranty . . . ... ... 24

A WARNING

California Proposition 65

This product can expose you to chemicals including lead and carbon monoxide, which are known to the
State of California to cause birth defects or other reproductive harm.

For more information, go to www.P65Warnings.ca.gov.




IHR Series Manual 1.0 Safety ° Safety Symbols = Applications

1.0 Safety

AWARNING

Improper installation, adjustment, alteration, service, or maintenance can cause property
damage, serious injury, or death. Read and understand the installation, operating, and
maintenance instructions thoroughly before installing or servicing this heater. Only trained,
qualified gas installation and service personnel may install or service this heater.

Safety Symbols

Safety is the most important consideration during installation, operation, and maintenance of the infrared
heater. You will see the following symbols and signal words when there is a hazard related to safety or
property damage.

Warning indicates a potentially hazardous situation
A WARNING which, if not avoided, could result in death or injury.

Caution indicates a potentially hazardous situation
A CAUTION which, if not avoided, could result in minor or
moderate injury.

Notice indicates a potentially hazardous situation
NOT,CE which, if not avoided, could result in property
damage.

Applications

This is not an explosion proof heater. Consult your local fire marshal, insurance carrier, and other authorities
for approval of the proposed installation.

Commercial / Industrial (Indoor Use Only)

Infrared heaters are designed and certified for use in industrial and commercial buildings such as
warehouses, manufacturing plants, aircraft hangars, and vehicle maintenance shops. For maximum
safety, the building must be evaluated for potential hazards before installing the heater system. A critical
safety factor to consider before installation is the clearances to combustibles.

Residential

This heater is NOT approved for use in any residential application. This includes, but is not limited to,
attached garages, living quarters, solariums, etcetera. Consult the local fire marshal and/or insurance
provider if unsure of your application.

AWARNING

Not For Residential Use.

Installation of an infrared heater system in residential indoor spaces, RVs,
mobile homes, etc. may result in property damage, asphyxiation, fire, serious
injury, or death.




1.0 Safety ° Clearances to Combustibles IHR Series Manual

Clearances to Combustibles

Placement of explosive objects, flammable objects, liquids,
q / and vapors close to the heater may result in explosion, fire,
) é property damage, serious injury, or death. Do not store or use

explosive objects, liquids, or vapors in the vicinity of the heater.

Failure to comply with the published clearances to combustibles could result in personal injury, death,
and/or property damage.

A CAUTION

Signs shall be posted specifying the maximum permissible stacking height in order to
maintain clearances to combustibles.

Hazards Include:
For maximum safety the building must be evaluated for hazards before installing the heater system.
Examples include, but are not limited to:

* Gas and electrical lines
Combustible and explosive materials
Chemical storage areas

Vehicle parking areas
Vehicles with lifts or cranes
Storage areas with stacked materials

* Areas of high chemical fume concentrations * Lights

* Provisions for accessibility to the heater * Sprinkler heads

* Adequate clearances around air openings e Overhead doors and tracks

e Combustion and ventilating air supply e Dirty, contaminated environment

A critical safety factor to consider before installation is the clearances to combustibles. Clearances to
combustibles is defined as the minimum distance you must have between the infrared surface, or reflector,
and the combustible item. Considerations must also be made for moving objects around the infrared heater.
The following is a partial list of items to maintain clearances from:

Combustible Items Include: Moving Objects Include:
e Wood e Overhead doors

e Paper * Vehicles on lifts

 Fabric e Cranes

e Chemicals e Hoists

* Wall or roof insulation e Car wash equipment

The stated clearances to combustibles represent a surface temperature of 90°F (50°C) above room
temperature. Building materials with a low heat tolerance (such as plastic, vinyl siding, canvas, tri-ply, etc.)
may be subject to degradation at lower temperatures. It is the installer’s responsibility to assure that
adjacent materials are protected from degradation.

When installing the infrared heater system, the minimum clearances to combustibles must be maintained.
These distances are shown in Chart 1.1 and on the heater. If you are unsure of the potential hazards,
consult your local fire marshal, fire insurance carrier, or other qualified authorities on the installation of gas
fired infrared heaters for approval of the proposed installation.

4



IHR Series Manual 1.0 Safety ° Clearances to Combustibles

Chart 1.1 » Clearances to Combustibles in Inches (see Figure 1.1)

Model No. Sides Back Top Below/Front
IHR 30 30 18 28 72
IHR 60 32 18 40 72*
IHR 90 48 30 42 98
IHR 130 48 30 52 120
IHR 160 50 32 60 132

* This clearance is 80 in. when the heater is fitted with a parabolic reflector.
NOTE: If the heater is mounted beneath a non-combustible surface, a 24 in. minimum top clearance must
be maintained from the top of the heater to prevent overheating the controls.

Figure 1.1 » Clearances to Combustibles

Back

Manifold or
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1.0 Safety  Gas Connection  Standards, Certifications, and Government Regulations IHR Series Manual

Gas Connection

A WARNING

An approved connector, suitable for the environment of heater usage, is required. Visible

ﬁ&/ or excessive swaying, flexing, and vibration of the gas connections must be avoided to

) é prevent failure. Neither the gas pipe nor the connector shall be placed in the “flue discharge
area.” In no case shall the gas supply support the weight of the heater.

To ensure your safety, and comply with the terms of the warranty, all units must be installed in accordance
with these instructions.

Standards, Certifications, and Government Regulations

Installation of this infrared heater must comply with all applicable local, state, and national specifications,
regulations, and building codes. Contact the local building inspector and/or fire marshal for guidance.

In the absence of local codes, the installation must conform to the latest edition of:
United States: National Fuel Gas Code, ANSI Z223.1 (NFPA 54).
Canada: CAN/CGA B149.1 and .2, Canadian Electrical Code C22.1

Copies of these standards can be viewed or purchased at www.nfpa.org or www.scc.ca.

Chart 1.2 » Standards and Code Installation Guidelines ¢ Building Aspect

Building Codes and Guidelines

Aspect

The heater must be electrically grounded in accordance with the following codes:

United States: Refer to National Electrical Code®, ANSI/NFPA 70 (latest edition).
Electrical Wiring must conform to the latest edition of National Electrical Code®, local
ordinances, and any special diagrams furnished.

Canada: Refer to Canadian Electrical Code CSA C22.1 Part 1 (latest edition).

Venting must comply with the requirements within this manual and the following
codes:

Venting United States: Refer to NFPA 54/ANSI Z223.1 (latest edition), the National Fuel
Gas Code.

Canada: Refer to CAN/CGA B149.1 Installation Codes for Gas Burning Appliances.
For high altitude applications:

Installation of this appliance at altitudes above 2,000 ft (610 m) shall be in

accordance with local codes or, in the absence of local codes, the National Fuel

High Altitude Gas Code, ANSI Z223.1/NFPA 54 or National Standard of Canada, Natural Gas
Installations and Propane Installation Code, CSA B149.1.

The heater’s standard orifice size is approved for installations up to 6,000 ft. (1829
m). For elevations above 6,000 ft., contact the factory for proper conversion kit.




IHR Series Manual Safety ¢ Standards, Certifications, and Government Regulations

Chart 1.3 » Standards and Code Installation Guidelines * Building Type

Building Codes and Guidelines
Aspect
Public Installation of this infrared heater in public garages must conform to the following

Garages codes:

United States: Standard for Parking Structures NFPA 88A (latest edition) or the
Code for Motor Fuel Dispensing Facilities and Repair Garages NFPA 30A (latest
edition).

Canada: Refer to CAN/CGA B149.1 and B149.2: Installation Codes for Gas
Burning Appliances.

Guidelines:

* Heaters must not be installed less than 8 ft. (2.4 m) above the floor. Minimum
clearances to combustibles must be maintained from vehicles parked below the
heater.

* When installed over hoists, minimum clearances to combustibles must be
maintained from the upper most point of objects on the hoist.

Aircraft Installation of this infrared heater in aircraft hangars must be in accordance with the
Hangars following codes:

United States: Refer to Standard for Aircraft Hangars, ANSI/NFPA 409 (latest
edition).

In Canada:Refer to Standard CAN/CGA B149.1 and B149.2.

Guidelines:

* In aircraft storage and servicing areas, heaters shall be installed at least 10 ft.
(3 m) from above the upper surface of wings or of the engine enclosures of the
highest aircraft that may be housed in the hangar. The measurement shall be
made from the wing or engine enclosure, whichever is higher from the floor, to
the bottom of the heater.

* In areas adjoining the aircraft storage area (e.g., shops, offices) the bottom of
heaters shall be installed no less than 8 ft. (2.4 m) above the floor.

*» Suspended or elevated heaters shall be located in spaces where they shall not
be subject to damage by aircraft, cranes, movable scaffolding, or other objects.

Provisions shall be made to assure accessibility to suspended infrared heaters for
recurrent maintenance purposes.

Applicable authorities governing the manufacturing or installation of this heater include (but are
not limited to) the following organizations:

In the United States: In Canada:
e NFPA 54/ANSI Z223.1 - National Fuel Gas Code. e CAN/CGA B149.1-10 - Natural Gas and
* ANSI Z83.19/C2.35 - Gas-fired High Intensity Propane Installation Code.
Infrared Heaters. * ANSI Z83.19/C2.35 - Gas-fired High Intensity
¢ ANSI/NFPA 70 - National Electric Code. Infrared Heaters.
* IRSC. e (C22.1 Part 1 - Canadian Electrical Code.



1.0 Safety ° Safety Labels and Their Locations

Safety Labels and Their Locations

IHR Series Manual

It is important to provide warnings to alert individuals to potential hazards and safety actions. ANSI Z83.19
and the National Fuel Gas Code require you to post a sign “specifying the maximum permissible stacking
height to maintain the required clearances from the heater to the combustibles” near the heater’s
thermostat or, in absence of such thermostats, in a conspicuous location. Signs should state the hazards
for the particular application and be legible to the building occupants. Consult the factory or a factory
representative for additional information on signage compliance.

Safety warning labels must be maintained on the
infrared heater. lllustrations of the safety labels,

and their locations, are pictured below.

Back View

Bottom View

- MoDiE

UNVENTED GAS-FIRED RADIANT HEATER

High-Intensity Infrared Heater

1866280

MODEL NUMBER:

IHR 60S 47

INPUT BTU/H UP | VERSION: FOR USE WITH: HEATER TYPE:
TO 2000 FT.
60,000 05/97 Natural Gas | C1

FOR OPERATION AT ELEVATIONS FROM 2000 TO 6000 FT. DERATE THE APPLIANCE 4% PER THOUSAND
FEET OVER SEA LEVEL. CONSULT MANUFACTURER FOR INSTALLATIONS ABOVE 6000 FT.

VOLTAGE:

120 VAC 60

FREQUENCY:

Hz

STARTING AMPS:
0.1

RUNNING AMPS:
0.1

OF INPUT ADJUSTMENT:
11.0 incHES W.C.

MIN. INLET PRESSURE FOR PURPOSE.

MIN. MOUNTING ANGLE:
20 DEGREES

MAX. MOUNTING ANGLE:
35 DEGREES

MANIFOLD PRESSURE:

10.0 NcHES W.C.

MAX. INLET PRESSURE:

14.0 INcHESW.C.

SERIAL NUMBER!
2011MODIXXXXXX 0001

DESIGN COMPLIES WITH:

ANSI Z83.19-2017/CSA 2.35-2017 Gas-Fired High Intensiy Infrared Heater

1500 DEKOVEN AVENUE - R
1.800.828.4325 (HEAT) www.m¢

MODINE MANUFACTURING COMPANY

ACINE, W1 53403
odinehvac.com

FOR COMMERCIAL AND INDUSTRIAL USE ONLY
NOT FOR RESIDENTIAL USE
E IN US
Class IlIA Permanent Label

Rating Plate

WARNING

Avoid Serious Injury, Death, or Property Damage.
Maintain Clearances to Combustible to Prevent the Risk of Fire.
combustible materials. In locations used for the

storage of combustible materials, signs must be
posted to specify the maximum permissible stacking height to
maintain the required clearances from the heater to the
combustibles. Signs must either be posted adjacent to the
heater's thermostats or, in the absence of such thermostats, in a
conspicuous location. Clearances are provided on the heater's
safety label and in the heater's Installation, Operation, and
Maintenance manual. Product installation and operation must
comply with applicable standards, codes, and regulations. Post
this tag adjacent to the heater's thermostat or controls before
operating the heater.

Clearances to combustibles must be maintained at
all times in order to prevent the ignition of

CAUTION

Avoid Equipment Failure
Consult manual for installation guidelines.

rating label (25VAC or 120VAC).

EARTH on all 120VAC heaters.

Observe listed inlet GAS PRESSURES.
Natural Gas: 7 Inches W.C. Min.
L.P. Gas: 11 Inches W.C. Min.

horizontally. Consult installation manual.

Connect proper VOLTAGE as noted on gas valve and heater’s

Proper POLARITY must be observed. Hot line of electrical
source must be connected to black wire; neutral line to white wire.

For proper operation, green line must connect to POSITIVE

14 Inches W.C. Max.
14 Inches W.C. Max.

Observe 20°-35° MOUNTING ANGLE. DO NOT mount

Reference the WIRING DIAGRAM located inside this box.

F/N: LLDR002

ISTALLER: READ AND POST THIS NOTICE -

F/N: LLOO1 - Clearance

(Affix adjacent to
heater’s thermostat)

California Proposition 65

This product can
expose you to

FIRE HAZARD. Always maintain published clearance to combustibles.
In locations used for the storage of combustible materials, signs must be
posted. Consult manual for additional guidelines.

A\

chemicals including

CLEARANCE TO COMBUSTIBLES (in inches)

lead and carbon MODEL BTU SIDE_| BACK | TOP* [ BELOW/FRONT
monoxide, which are known to the
State of Califonia to cause birth 30,000,45000 | 30 | 18 | 28 72 Back:
defects or other harm. :
For more information go to 50,000 30 | 18 | 34 72 .
www.P65Warnings.ca.gov. &‘;“‘?;‘Z‘:Z
55,000, 60,000 32 | 18 40 72" down.
75,000, 80,000, Bel
48 | 30 42 9 Do not mount oW
J— 85,000, 90,000 Horizontally. | SIDE VIEW
95,000 100,000,
Eeooie 48 | 30 52 120 FRONTVIEW
160,000 50 | 32 | 60 132 '
Side Side
S afety Tag *A 24-inch minimum top clearance must be maintained from o Jgntorin
Do not mount ““Clearance is | [MOUNTLEVEL lower-rght
80 inches when heater is fitted with a parabolic reflector. == "

Not For Residential Use!
service or maintenance can cause property damage, injury or death. Read
the installation, operation and maintenance manual thoroughly before
installing or servicing this equipment.

This is not an explosion-proof heater. Where there is the possibility of flammable vapors
or dusts, consult the local fire marshal, fire insurance carrier or other authorities for
approval of the proposed installation. Always maintain minimum ventilation

Improper installation, adjustment, alteration,

/\ CAUTION

This heater must be installed in accordance
with the latest edition of ANSI/NFPA
Standards, state and local codes. These
applications must comply with:

o Parking Structures, ANSI/NFPA 88A.

© Repair Garages, ANSI/NFPA 30A.
o Aircraft Hangars, ANSI/NFPA 409.

INSTALLER

CAUTION
Mount heater with
this end down

Angle 20°-35°
DO NOT MOUNT HORIZONTALLY

F/N: LLDCL002

Clearances to Combustibles Label



IHR Series Manual 2.0 Installation ° Design

2.0 Installation

A WARNING

Read and understand the installation, operating, and maintenance instructions
thoroughly before installing or servicing this heater.

Only trained, qualified gas installation and service personnel may install or service this
heater.

A CAUTION

This heater cannot be used in a building with an uninsulated roof or condensation problems can occur.

Design

To ensure a safe, properly designed heating system, a layout should be developed for the correct
placement of the infrared heater(s). Aside from safety factors such as clearances to combustibles (see
Chart 1.1 on page 5), consideration should also be given to factors such as the environment (e.g., cold/
drafty, average, protected), heat coverage (sq. ft.) needed, heater centers, the distance behind a person
or work station(s), and exhaust path. Also, the effective infrared surface temperature of a person or object
may be diminished with wind above 5 mph. Wind barrier(s) may be required. Most importantly, clearances
to combustibles must always be maintained! Refer to hazards on page 4.

This installation manual, along with national, state, provincial, and local codes, addresses these issues. It
is critical that you read, understand, and follow all guidelines and instructions. Always inspect and
evaluate the mounting conditions, space for exhaust, gas supply, and wiring.

Perimeter mounting of infrared heaters provides the most effective distribution of heat. The recommended
spacing between the heaters is shown in Chart 2.1. Add additional heaters in the center of the space
when heaters are spaced farther than the recommended distance (see Figure 2.1).

When heated, materials high in hydrocarbons (solvents, paint thinner, mineral spirits, formaldehydes, etc.)
can evaporate. This may result in odors or fumes being emitted into the environment. To correct this
problem, clean the area and/or introduce additional ventilation. Heaters installed and serviced in
accordance with the installation manual do not emit foul odors into the environment.

IMPORTANT: Fire sprinkler heads must be located at an appropriate distance from the heater. This
distance may exceed the published clearances to combustibles. Certain applications will require the use
of high temperature sprinkler heads or relocation of the heaters.

Sprinkler systems containing propylene glycol or other flammable substances are not to be used in
conjunction with this heater without careful consideration for, and avoidance of, potential fire or explosion
hazards. For further information, consult NFPA 13. Always observe applicable state and local codes.
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Chart 2.1 - Recommended Mounting Heights and Distances for “Total Area” Heating

Mounting Heights Dim. A Distance Distance Distance
30° Angle 30° Angle Between Between Between
Standard Parabolic Heaters Heater Rows Heater
Model No. Reflector (ft.) Reflector (ft.) Dim. B (ft.) Dim. C (ft.) and Wall (ft.)
IHR 30 12-14 12-15 8-24 15-40 4-8
IHR 60 14-16 18-21 12-36 15-55 6-12
IHR 90 16-18 21-25 16-48 20-70 6-12
IHR 130 21-24 26-32 20-60 25-85 8-14
IHR 160 24-28 29-35 24-65 30-100 8-14

Factory recommended mounting heights are listed as a guideline. If infrared heaters are mounted too low or
too high, they may result in discomfort or lack of heat. Modine Manufacturing Company generally recommends
observing the recommended mounting heights to optimize comfort conditions. However, certain applications
such as spot heating, freeze protection, outdoor patio heating, or very high ceilings may result in the heaters
being mounted outside of the recommended mounting heights.

Figure 2.1 - Total Area Heating Sample Layout

<\ : :
\J - = : Key
I nfrared heater

O Thermostat

@ Air intake louver

n Exhauster

IA Perimeter and center row mounting

Perimeter mounting
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IHR Series Manual 2.0 Installation * Heater Placement

Chart 2.2 - Recommended Mounting Heights and Distances for “Spot” Heating

Distance
Recommended Behind Centers for
Approx. | Approx. | Mounting Height | Personor | Full Coverage

Model Type of Area Area Coverage | Stnd. Reflector | Work Station | (Spot & Area)

& Input | (Surroundings) | Covered (sq. ft.) (Dim. A) (Dim. B) Htg. Only

IHR 30 Cold/Drafty 10’ x 10’ 100 9'to 10’ & 10’
30,000 Average 12 x 12’ 144 10’ to 12’ 5 12’
BTU/h | Protected/Insulated | 14’ x 14’ 196 12’ to 14’ 6 14

IHR 60 Cold/Drafty 16’ x 16’ 256 12’ to 14’ 6’ 16’
60,000 Average 18’ x 18’ 324 14’ t0 16’ 7 18’
BTU/h | Protected/Insulated | 20 x 20’ 400 16" to 18’ 8’ 20’

IHR 90 Cold/Drafty 20" x 20’ 400 16'to 18’ 9 20’
90,000 Average 24’ x 24 576 18’ to 20’ 10° 24
BTU/h | Protected/Insulated | 28’ x 28’ 784 20’ to 22’ 17 26’

IHR 130 Cold/Drafty 26" x 26’ 676 18" to 20’ 1’ 26’

130,000 Average 30’ x 30’ 900 18’ to 20’ 12’ 28’
BTU/h Protected/Insulated | 35’ x 35’ 1225 20’ to 22’ 13’ 32

IHR 160 Cold/Drafty 28’ x 28’ 784 20’ to 22’ 12’ 28’

160,000 Average 35 x 35 1225 24’ to 26’ 16’ 32’

BTU/h | protected/Insulated | 40’ x 40’ 1600 28’ to 30’ 20’ 35

Figure 2.2 » Spot Heater Heights

11



2.0 Installation * Heater Mounting IHR Series Manual

Heater Mounting

Improper suspension of the infrared heater may result in collapse and being crushed.
Always suspend from a permanent part of the building structure that can support the total
force and weight of the heater.

Failure to maintain minimum clearances to combustibles may result in fire and/or explosion,
property damage, serious injury, or death. Always maintain minimum clearances and post

éz signs or provided tags (F/N: LLOO1) where needed. Signs should state the hazards for the
particular application and be legible to the building occupants. Consult the factory or a
factory representative for additional information on signage compliance.

An approved connector, suitable for the environment of heater usage, is required. Visible or

Q’} excessive swaying, flexing, and vibration of the gas connections must be avoided to prevent

‘5:{/»@ failure. Neither the gas pipe nor the connector shall be placed in the “flue discharge area.”
In no case shall the gas supply support the weight of the heater.

The heater can be suspended with chains or rigid threaded rod. Local codes or conditions that would cause
the unit to move (e.g., wind drafts, blowers, crane rails, etc.) may require rigid threaded rod. Consult all
applicable codes before installation.

The heater must be level from side to side and between 20° and 35° from horizontal. The pilot burner or
ignitor, manifold, and controls must be located on the lower end. Refer to Figure 2.3.

Figure 2.3 » Heater Mounting and Orientation

Steel “C”
clamp
k ﬂa m—
Chain
*— Rigid threaded hanging
rod set Mount Heater Level

Closed “S” hook

Side to Side
g @ g
(typical) ®

" Control "_Control
20° - 35° End Down 20°-35 End Down  pilot/spark electrode must —

be in lower right corner.
(excludes IHR30S)

SIDE VIEW SIDE VIEW FRONT VIEW
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Ventilation

A WARNING

Insufficient ventilation may result in health problems, carbon monoxide
poisoning, or death. Vent enclosed spaces and buildings according to

national, state, provincial, and local codes.

Improper venting may result in asphyxiation, fire, explosion, injury, or death.

It is required that the levels where heaters are mounted be properly ventilated to supply combustion air to
the heaters and to sufficiently dilute the products of combustion. It is also required that the flue discharge
area is kept clear of gas piping and electrical wiring (see Figure 2.4).

This infrared heater must be vented in accordance with national, state, provincial, and local codes, and the
guidelines in this manual. In the United Sates, refer to the latest edition of ANSI Z223.1 (NFPA 54) and in
Canada, refer to the latest edition of the CAN/CGA B149.1 & B149.2 Standard.

Figure 2.4 * Hot Flue Discharge

Flue Discharge Area

Important! Do not
install gas piping or
electrical wiring above
the flue discharge
area!

yo——— Manifold/Control
End Down

SIDE VIEW

Provisions must also be made to provide sufficient fresh air intake area and exhaust air outlet area. For
proper ventilation, a positive air displacement of 4 CFM/1,000 BTU/h of gas consumed must be provided.

Where insufficient air movement exists, induced air displacement is required. A balanced system is essential
to avoid negative building pressure which causes excessive infiltration, unfavorable drafts, and affects
combustion efficiency.

Air displacement may be accomplished by either natural or mechanical means. Mechanical exhausters are
preferred and typically mounted at high points on the roof where stagnant air accumulates inside the building.
For a flat roof, considerations of prevailing winds, high and low pressure areas, and distribution of air
movement must be taken into consideration when locating exhausters.

Best air distribution is accomplished by using a number of small exhausters versus one large exhauster.
Provide a minimum of one square inch of inlet area per 1,000 BTU/h for combustion air supply. Inlet opening
in the building should be well distributed (see Figure 2.1) high in the sidewalls and should direct incoming
air upward to dilute products of combustion while preventing drafts at lower levels. Inlets are typically 1 to 3
sq. ft.

Local codes may require that mechanical exhaust systems be interlocked with heaters to enable both to
function simultaneously (see page 17, Figure 2.6) or allow control of exhausters with a ceiling mounted
humidistat.

13
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Gas Supply

A WARNING

Improperly connected gas lines may result in fire, explosion,
\g,} poisonous fumes, toxic gases, asphyxiation, or death. Connect
‘: gas lines in accordance to national, state, provincial, and local

codes.

The gas supply to the infrared heater must be connected and tested in accordance with national, state,
provincial, and local codes along with the guidelines in the this manual. In the United States, refer to the
latest edition of the ANSI Z223.1 (NFPA 54) Standard and in Canada, refer to the latest edition of the CAN/
CGA B149.2 Standard.

Important! Before connecting the gas supply to the infrared heater(s):
* Check that the gas piping and service has the capacity to handle the load of all heaters being
installed, as well as any other gas appliances being connected to the supply line.

* Check that the main gas supply line is of proper diameter to supply the required fuel pressures.

* [f utilizing used pipe, verify that its condition is clean and comparable to a new pipe. Test all gas
supply lines in accordance with local codes.

* Test and confirm that inlet pressures are correct. Refer to the rating plate for required minimum and
maximum pressures (see Chart 2.3). The gas supply pipe must be of sufficient size to provide the
required capacity and inlet pressure to the heater (if necessary, consult the local gas company).

Chart 2.3 * Manifold Pressure

Required Manifold Minimum Maximum
Type of Gas Pressure Inlet Pressure Inlet Pressure
Natural 6.0 Inches W.C. 7.0 Inches W.C. 14.0 Inches W.C.
Propane 10.0 Inches W.C. 11.0 Inches W.C. 14.0 Inches W.C.

Note: Check manifold pressure at the tap located either at the outlet of the gas valve or on the gas
manifold pipe. Readings will be above atmospheric pressure during operation.

Pressure Equivalents: 1 inch W.C. equals .058 0z/sq. in. equals 2.49 Mbar.

14
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To connect the gas:

A WARNING

Failure to install, operate, or service this heater in the approved manner may result in

q / property damage, injury, or death.
N[/ 22.
— An approved connector, suitable for the environment of heater usage, is required. Visible

or excessive swaying, flexing, and vibration of the gas connections must be avoided to
prevent failure. Neither the gas pipe nor the connector shall be placed in the “flue
discharge area.” In no case shall the gas supply support the weight of the heater.

This heater must be installed and serviced by trained gas installation and service personnel only.

The installation of this heater must conform with local building codes or, in the absence of such codes, the
National Fuel Code (NFPA 54).

The gas outlet must be in the same room as the appliance and accessible. It may not be concealed within
or run through any wall, floor, or partition.

@ The IHR series heater is equipped to receive a gas supply line nipple of 1/2” NPT Schedule 40
metallic pipe. All piping must be installed in accordance with the requirements outlined in the National
Fuel Gas Code ANSI/Z223.1 (latest edition) or CSA B149.2. Support all gas supply with pipe hangers,
metal strapping, or other suitable material. Do not rely on the heater to support the gas pipe.

@® Form the stainless steel flexible connector (field supplied) into a smooth C-shape allowing 12 in.
between the flexible connector’s end nuts. Figure 2.5 on page 16. NOTE: Not for use on rigidly
mounted heaters.

® Install a ground joint union with a brass seat and a manual shut off valve adjacent to the unit for
emergency shut off and easy servicing of controls. A 1/8” NPT plugged tap that is accessible for a test
gauge connection is also recommended.

@ A sediment trap must be installed in the supply line in the lowest spot prior to connecting to the heater.
The trap length shall be at least three inches long. Ideally, the trap would be installed as close as
possible to the shut off.

@ When connecting piping to the unit, the use of a thread joint compound is required. The thread
compound (pipe dope) shall be resistant to the action of heater’s gas type or any other chemical
constituents of the gas to be conducted through the piping. Use of Teflon® tape is not permitted.

A WARNING

Always use two (2) opposing wrenches to tighten mating pipe connections
gi/ to prevent excessive torque on the gas valve and manifold pipe. Excessive
Q % torque can damage the valve and/or misalign the orifice, resulting in fire,

explosion, serious injury, or death.

15
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Figure 2.5 * Gas Connection

NOTE: Use a
regulator when gas
supply pressure
exceeds 14” W.C. Do
not exceed 14” W.C. p
to the appliance

Disconnect switch TOP VIEW

Drip Leg/
Sediment Trap

— Ball Valve / Inlet Tap

""""""""" SIDEVIEW T Stainless Steel Gas Connector, formed into a smooth C-Shape
(Field Supplied). Not for use with rigidly mounted heaters.

Leak Testing

A WARNING

Use a soap solution or equivalent for leak testing. Never test for leak with an open flame.
@ Failure to comply could result in personal injury, property damage, or death.

Always leak test final gas assembly for gas leaks according to the procedures outlined in NFPA 54 and all
local codes and/or standards.

For leak testing on pressures below '2” PSI

Before leak testing, close the field installed manual shut off valve shown on Figure 2.5 on the supply line
to isolate the gas valve from the pressure.

NOTE: All factory installed gas connections have passed an approved leak test.
For leak testing on pressures above 2" PSI

When leak testing with pressures above 2" PSI (14 inches W.C.), the unit must be isolated from the
supply pipe. Close the field installed manual shut off valve, disconnect the supply line to the unit, and
temporarily cap the supply line for testing purposes.

A WARNING

Gas pressures to the heater controls must never exceed 14 inches W.C. (1/2” PSlI).
Supply pressures greater than 14” W.C. can damage the controls, resulting in personal
injury, property damage, or death.
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Electrical Requirements and Wiring Diagrams

A WARNING

Shock hazard. Disconnect power supply before making wiring connections to prevent
electrical shock and equipment damage. Any original factory wiring that requires replacement
must be replaced with wiring material having a rating of at least 600 V, 105°C.

All field installed wiring to the unit heater must be must be done in accordance with the national, state,
provincial, local codes, and to the guidelines in this manual. In the United States, refer to the most current
revisions to the Electrical Code ANSI/NFPA 70 and in Canada, refer to the most current revisions to the
Canadian Electrical Code CSA C22.1 Part 1. The unit must be electrically grounded according to these
codes. Line polarity must be observed when making field connections.

A CAUTION

The power supply to the heater must be within +/- 5% of the voltage rating as indicated on the rating
plate of the appliance. If input power does not meet these specifications, contact your utility company.

Before proceeding with electrical connections, ensure that the supply voltage, frequency, phase, and
current capacity meet the requirements specified on the rating plate. A dedicated line voltage supply with
properly sized wire should run directly from the main electrical panel to the heater. The power to the unit
must be protected with a circuit breaker appropriate for the load. The unit must be electrically grounded
in accordance with local codes or, in their absence, with the latest edition of the National Electrical Code,
ANSI / NFPA 70 and/or the Canadian Electrical Code CSA C22.1, latest edition.

Control systems are initiated by either 120 VAC, 24 VAC, or millivolt energy. The 120 VAC systems can be
used directly from a 120 VAC line. On 24 VAC systems, transformers must be used to supply power of
sufficient VA rating for single or multiple connected installations.

Millivolt systems require NO external power, as energy needed to operate the valve is developed by the
powerpile generator. Do not use multiple connections, as one thermostat may only control one heater.

For wiring of controls on the unit, see the Figure 2.6 below. It is recommended that the thermostat be
installed on the hot side of a fused supply line and have sufficient ampere capacity rating for the heater(s)
it will control. The ventilation system may not be controlled separately from the heating system (consult
local codes) by the use of a humidistat that closes then the humidity rises. The humidistat control should
be installed at roof level. For summer ventilation, a simple on/off switch can be installed at the occupant
level.

Figure 2.6 * Typical Field Wiring

IHR Series ; IHR Series
Heater Heater

IHR Series
Heater

Thermostat

Exhaust
Fan

Transforme
(required on
24V heaters)

Hot .

Neutral
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Figure 2.7 » Millivolt - 750 Schematic

¢ Millivolt Control

| MILLIVOLT

é

B

A

T THERMOSTAT
|
I

(supplied with heater)

COMBINATION MILLIVOLT
GAS VALVE

IHR Series Manual

GAS VALVE NUMBER
VS 820A-1070 for NG
VS 820A-1740 for LP

Figure 2.8 - 24 V Schematic

e Direct Spark
Ignition

* VA Draw: 12
e Amps: .48

¢ Potted Circuit
Board
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Figure 2.9 120 V Schematic
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3.0 Operation

A WARNING

Do not attempt to ignite a direct spark ignition heater by hand. Failure to comply could
result in personal injury, property damage, explosion, fire, or death.

/2

Upon satisfactory completion of the electrical supply and purging of the gas supply line to the heater(s),
follow the lighting instructions on the heater’s rating label to put the heater into operation.

Direct Spark Ignition

Lighting Instructions

@ Rotate the heater’s valve knob to the “ON” position.

@® Close electrical circuit (typically the thermostat).

@ If the heater fails to light, turn off gas, open electrical circuit, and wait 5 minutes before repeating the
above steps.

Shutdown Instructions

@ Open electrical circuit.
@ Rotate the heater’s valve knob to the “OFF” position.

Sequence of Operation

Starting Circuit: Upon a call for heat, voltage is applied to L1 and Neutral. After a pre-purge, the spark
electrode is energized and the gas valve opens. The trial for ignition is 15 seconds. If flame is not sensed,
the heater will attempt two more times to reignite.

Running Circuit: After ignition, the sensing electrode monitors the burner flame. If sense of flame is lost,
the control immediately acts to reignite the gas-air mixture. If flame sense is not established within 15
seconds, the heater will attempt two additional ignition sequences before proceeding to hard lockout. The
control can be reset by briefly interrupting the power source.

Millivolt

Lighting Instructions

@ Purge main gas supply line.

@® Slightly depress and rotate the heater’s manual gas valve knob COUNTERCLOCKWISE from the
“OFF” position to the “PILOT” position.

© Fully depress the manual gas valve knob and light the pilot burner. Continue to depress for 30
seconds and then release.

@ Rotate the heater’s valve knob to the “ON” position.

@ Close the control circuit. If the heater fails to light, turn off the gas, open control circuit and wait 5
minutes before repeating the above steps.

Shutdown Instructions

@ Open the control circuit.

@® Rotate the heater’s valve knob to the “PILOT” position, depress slightly and rotate to the “OFF” position.
Sequence of Operation

Starting Circuit: After manually lighting the pilot (see lighting instructions), upon a call for heat, the main
burner solenoid is energized. The gas valve opens and the pilot lights the main burner.

Running Circuit: After ignition, the powerpile monitors the pilot flame. If the pilot flame is lost, the powerpile
cools and closes the valve within 180 seconds. See lighting instructions to relight the heater.
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4.0 Maintenance

IHR Series Manual

It is recommended that the following become a standard yearly procedure to obtain maximum operating

efficiency and trouble free operation.

During long periods of non-usage, remove or cover heater with a polyethylene bag and shut off gas supply.
If further service to the heater is desired, contact your representative or the factory.

A WARNING

Main Burner

@ Gently use an air hose to blow any
accumulated dust and/or dirt off the heater.

Air hose pressure must not exceed 30 psig.

@ Gently pass the air hose over the entire
exposed area of the ceramic. A distance of
2’ to 4 from the unit is recommended.

NOTE: Blowing out the gasket material will
permanently damage the rayhead.

® Gently place the air hose outlet into each
venturi tube and allow the air to flow for
approximately one minute.

@ See troubleshooting chart (page 21) if there
are any signs of burner malfunction. Replace
if necessary.

Pilot Burner

@ Remove pilot access door.

@® Use an air hose and gently blow the pilot
burner free of dust or debris.

Gas Supply

@ Periodically inspect the gas supply for signs
of corrosion or failure. Replace if necessary.

Use protective glasses when cleaning
the heater.

Disconnect power to heater before
servicing.

Do not operate unit if repairs are
necessary. Do not operate unit
showing any signs of burner
malfunction. Call a professional for
assistance.

A\
V:N
A

A CAUTION

Avoid Heater Failure.

Do not blow out heating elements
with high pressure air.
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Chart 4.1 - Troubleshooting Guide

Symptom

Burning of gas-air
mixture inside
plenum (flashback).

Code

>>>>>
WWWowo

Possible Cause

* Heater mounted at incorrect angle.

* Excessive drafts.

* Gas leaking or blocked orifice/venturi.
* Separation of ceramic grids.
 Ceramic grids cracked.

4.0 Maintenance ° Troubleshooting

Corrective Action

* Mounting angle 20°-35° from horizontal.

* Relocate or shield from draft.

* Do not operate. Check with leak detector solution.
* Do not operate. Replace rayhead.

* Do not operate. Replace rayhead.

Code:

A - Direct Spark Ignition (24V/120V)

Delayed ignition. A * Electrode out of specification. e See Figure 4.3.
A,B | ¢Low gas pressure. ¢ See Gas Supply section.
A, B |« Partially blocked orifice. * Clean or replace.
A,B | e Improper orifice size. * Consult dealer.
A,B | eIncorrect gas. * Do not operate. See nameplate. Correct immediately.
Low ceramic surface A,B | ¢ Dirty or plugged rayhead ceramics. ¢ See maintenance instructions.
temperature, exces- A, B * Partially blocked orifice. * Remove and clean.
sive rollout or soot on A,B | ¢Low inlet gas pressure. * See Gas Supply section.
rods. A,B | ¢ Low manifold gas pressure. * Adjust main valve regulator for 6” W.C. natural
gas, 10" W.C. propane.
A, B | * High manifold pressure. ¢ Adjust main valve regulator for 6” W.C. natural
gas, 10" W.C. propane.
A, B * Foreign matter in venturi tube. * See Maintenance Section.
A, B | * Gas supply piping too small. e Increase inlet pressure or replace.
A,B | eIncorrect gas. * Do not operate. See nameplate. Correct immediately.
Control system A, B | ¢ Heater not mounted correctly. * Mounting angle 20°-35° from horizontal.
overheating. A, B | Heater mounted too close to ceiling. * Observe clearance to combustibles safety chart
located on heater reflector. Do not operate.
Gas odor. A, B | ¢ Loose pipe connection. * Check all connections with leak-detector
solution, tighten as necessary.
B * Pilot not lit. e Cycle thermostat or manually light.
Heater cycles A, B | e Heater located in drafty area. * Relocate or shield from draft.
repeatedly. A * Low gas pressure. * See Gas Supply section for propane.
A,B | e Thermostat located in drafty area. ¢ Replace thermostat.
A, B | » Weak pilot flame. ¢ Clean or adjust pilot.
B * Defective flame detector. ¢ Replace.
Pilot on, no gas to B * Weak pilot flame. * Clean or adjust pilot.
main burner. * No electrical power to unit. ¢ Check thermostat, manual switch or circuit
breaker.
* Pilot sensor element not located in pilot flame. | ® Locate upper 3/4 of element in pilot flame.
¢ Defective main valve solenoid. ¢ [solate. Measure resistance, replace if “0”.
* Defective pilot generator or thermocouple. ¢ Replace.
* Excessive thermostat wire length with millivolt | e Wire not to exceed length provided by factory.
system.
* Manual valve off. * Turn to “ON” position.
No spark; no ignition. A e Lack of 120V or 24V incoming voltage. * Proper voltage needed or repair wire.
A * Open high voltage wire. * |solate and measure resistance, replace if “0”.
A * Improper electrode gap. e See Figure 4.3.
A * Loose or open wire connection. e Check all wires, tighten or replace.
A * Poor or no equipment ground. * Trace ground wire for complete circuit back to
equipment ground from control.
A ¢ Unit in “safety lockout” mode. e Interrupt power source, repeat trial for ignition.
A * Defective “gas lighter” control. * Verify proper voltage. Replace.
Heater lights, and A * Poor or no equipment ground. * Check all connections, provide positive earth
“locks out” after ground.
approximately 10 A e Polarity is reversed. ¢ 120V to black, neutral to white.
seconds. A * Low gas pressure. * See Gas Supply section.
A « Electrode not sensing. * Relocate or replace if defective.
A * Heater mounted at incorrect angle. * Mounting angle 20°-35° from horizontal.
Spark is present. No A ¢ Gas valve in “Off” position. e Turn to “On” position.
main gas operation. A ¢ Defective main valve solenoid. ¢ [solate and check for resistance. Replace if “0”.
Unit “locks out”. A * Defective “Gas lighter” control. * Verify proper voltage. Replace.
Heater will not A, B | » Defective thermostat or wiring. * Replace or repair.
shut off. A, B | ¢ Gas valve stuck open. * Replace.
A, B | ¢ High gas pressure. * See Gas Supply section.

B - Standing Pilot (Millivolt)




4.0 Maintenance ° Heater Assembly Components IHR Series Manual

Heater Assembly Components

NOTE: Replacement burners are called “rayheads” with rod inserts. Ceramic grids are not sold separately.

Figure 4.1 - Heater Assembly Components Figure 4.2 - Heater Assembly Components
(side view) (rear view of Direct Spark)
. — Cross-over
Heat Shield
Path of Bracket
exhaust Rayhead Assembly

with Ceramics

o o

Side Frame IR

Brass )
Union High

Manifold VOI\t,?,ﬁ,g _
Pressure e
), Tap 5
Low — 8(@%5
Manifold Voltage
End Frame Wire
Assembly . <
Reflector Shield Gas Circuit Board
Orifice (Housed inside Gas
Junction Box) Valve

—— Pilot or Electrode
Assembly

Figure 4.3 * Spark Electrode Side View (Direct Spark) Figure 4.4 - Pilot Assembly Side View
Side View (Millivolt)

Side Frame
Electrode Bracket

Proper installation results —
in 1/8” clearance from
face of ceramic

Ceramic 7)—¢
Tile

Rods —O O e}

R

Pilot Burner
=+ Pilot Orifice

Electrode

|

Pilot Shield

Set gap to 1/8” - 3/16” Powerpile
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IHR Series Manual 4.0 Maintenance ° Parts Listing

Parts Listing

IMPORTANT: Contact factory for conversion assistance. Note: Gas type conversions require gas valve
and gas orifice(s) among other changes. Conversion may also require burner and crossover changes.

Chart 4.2 * Direct Spark Control Components

Part No. Description Voltage

78636 Combination gas valve, natural gas 25V

78637 Combination gas valve, natural gas 120V

78638 Combination gas valve, propane gas 25V

78639 Combination gas valve, propane gas 120V

78640 Main burner electrode 25V, 120V

78641 25V circuit board 25V

78642 Wiring harness for Mark 10DX-24 circuit board 25V

78643 120 V circuit board 120 V

78644 Wiring harness for Mark 10DX-117 circuit board 120V

78645 High voltage ignition wire 25V,120V

78646 Low voltage ignition wire 25V, 120V
Chart 4.3 * Millivolt Control Components

78647 Combination gas valve, natural gas

78648 Combination gas valve, propane gas

78649 Pilot flame detector powerpile

78650 Pilot burner

78651 Pilot orifice, natural gas

78652 Pilot orifice, propane gas

78653 Pilot regulator, natural gas

78654 Pilot regulator, propane gas

78655 Millivolt Thermostat

78656 35’ Thermostat Wire

Chart 4.4 » Miscellaneous Core Components

Description Description
78657 Manifold 78675 Electrode mounting bracket (Direct Spark)
78658 Upper frame (*specify 1-5) 78676 Red Rubber Spark Boot (Direct Spark)
78659 Heat shield (*specify 1-5) 78677 Low volt black wire grommet (Direct Spark)
78660 Flash shield (*specify 1-5) 78678 High volt black wire heyco grommet (Direct Spark)
78661 Reflector End (*specify 1-5) 78679 JB-0514 metal junction box (Direct Spark)
78662 Full Reflector Assembly (*specify 1-5) | 78680 #8 x 1/2” common sheet metal screw
78663 Side frame 78681 1/4 - 20 x 1/2” machine screw (IHR Bolt)
78664 Side frame insert 78682 1/4 - 20 hex nut (mates to IHR bolt)
78665 Embossed reflector sides 78683 1/4 - 20 x 1/2” self-tap IHR bolt
78666 Rayhead with center support 78684 1/4 - 10 short electrode mounting screw
78667 Rayhead no center support 78685 #8 x 1/2” sheet metal self-tap screw
(IHR30 LP models only)
78668 Cross-over bracket 78686 Pilot access door with zip screw (Millivolt)
78669 Long rayhead rod 78687 Pilot shield for F10-1 pilot burner (Millivolt)
78670 Short rayhead rod 78688 Pilot line for IHR 30 (Millivolt)
78671 Union fitting, 3-piece 78689 Pilot line (Millivolt)
78672 Brass gas orifice (specify model #) 78690 Plastic junction box (Top)
78673 3/8” flex conduit (Direct Spark) 78691 Plastic Junction Box (Bottom)
78674 3/8” conduit attachment fitting (NFS-2/PFS-2)
*Reference proper part number when ordering these parts: 1=IHR30; 2=IHR60; 3=IHR90; 4=IHR130, 5=IHR160
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5.0 Limited Warranty

Seller warrants its products to be free from defects in material and
workmanship, EXCLUSIVE, HOWEVER, of failures attributable to the use
of materials substituted under emergency conditions for materials normally
employed. This warranty covers replacement of any parts furnished from
the factory of Seller, but does not cover labor of any kind and materials not
furnished by Seller, or any charges for any such labor or materials, whether
such labor, materials, or charges thereon are due to replacement of parts,
adjustments, repairs, or any other work done. This warranty does not
apply to any equipment which shall have been repaired or altered outside
the factory of Seller in any way so as, in the judgement of Seller, to affect its
stability, nor which has been subjected to misuse, negligence, or operating
conditions in excess of those for which such equipment was designed.
This warranty does not cover the effects of physical or chemical properties
of water or steam or other liquids or gases used in the equipment.

BUYER AGREES THAT SELLER’'S WARRANTY OF ITS PRODUCTS
TO BE FREE FROM DEFECT IN MATERIAL AND WORKMANSHIP,
AS LIMITED HEREIN, SHALL BE IN LIEU OF AN EXCLUSIVE
OF ALL OTHER WARRANTIES, EITHER EXPRESS OR IMPLIED,
WHETHER ARISING FROM LAW, COURSE OF DEALING, USAGE OF
TRADE, OR OTHERWISE, THERE ARE NO OTHER WARRANTIES,
INCLUDING WARRANTY OF MERCHANTABILITY OR FITNESS FOR
PURPOSE, WHICH EXTEND BEYOND THE PRODUCT DESCRIPTION
CONFIRMED BY BUYER AND SELLER AS OF THE DATE OF FINAL
AGREEMENT.

This warranty is void if the input to the product exceeds the rated input
as indicated on the product serial plate by more than 5% on gas-fired
and oil-fired units, or if the product, in the judgement of the SELLER, has
been installed in a corrosive atmosphere, or subjected to corrosive fluids
or gases, been subjected to misuse, negligence, accident, excessive
thermal shock, excessive humidity, physical damage, impact, abrasion,
unauthorized alterations, or operation contrary to SELLER’S printed
instructions, or if the serial number has been altered, defaced, or removed.

BUYER AGREES THAT IN NO EVENT WILL SELLER BE LIABLE FOR
COSTS OF PROCESSING, LOST PROFITS, INJURY TO GOODWILL,
OR ANY OTHER CONSEQUENTIAL OR INCIDENTAL DAMAGES
OF ANY KIND RESULTING FROM THE ORDER OR USE OF ITS
PRODUCT, WHETHER ARISING FROM BREACH OF WARRANTY,
NONCONFORMITY TO ORDERED SPECIFICATIONS, DELAY IN
DELIVERY, OR ANY LOSS SUSTAINED BY THE BUYER.

Component
Applicable Models

Heat Exchangers
Gas-Fired Units

TEN YEARS FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN
TEN YEARS FROM DATE OF RESALE BY BUYER OR ANY OTHER USER, WITHIN TEN YEARS FROM
DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN ONE HUNDRED
TWENTY-SIX MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER OCCURS FIRST.

BUYER'S REMEDY FOR BREATCH OR WARRANTY, EXCLUSIVE
OF ALL OTHER REMEDIES PROVIDED BY LAW, IS LIMITED TO
REPAIR OR REPLACEMENT AT THE FACTORY OF SELLER, ANY
COMPONENT WHICH SHALL, WITHIN THE APPLICABLE WARRANTY
PERIOD DEFINED HEREIN AND UPON PRIOR WRITTEN APPROVAL,
BE RETURNED TO SELLER WITH TRANSPORTATION CHARGES
PREPAID AND WHICH THE EXAMINATION OF SELLER DISCLOSE
TO HAVE BEEN DEFECTIVE; EXCEPT THAT WHEN THE PRODUCT IS
TO BE USED BY BUYER AS A COMPONENT PART OF EQUIPMENT
MANUFACTURED BY BUYER, BUYER'S REMEDY FOR BREACH, AS
LIMITED HEREIN, SHALL BE LIMITED TO ONE YEAR FROM DATE OF
SHIPMENT FROM SELLER, FOR GAS-FIRED PRODUCTS INSTALLED
IN HIGH HUMIDITY APPLICATIONS AND UTILIZING STAINLESS
STEEL HEAT EXCHANGERS, BUYER'S REMEDY FOR BREACH, AS
LIMITED HEREIN, SHALL BE LIMITED TO TEN YEARS FROM DATE OF
SHIPMENT FROM SELLER.

These warranties are issued only to the original owner-user and cannot
be transferred or assigned. No provision is made in these warranties for
any labor allowance or field labor participation. Seller will not honor any
expenses incurred in its behalf with regard to repairs to any of Seller's
products. No credit shall be issued for any defective part returned without
proper written authorization (including, but not limited to, model number,
serial number, date of failure, etc.) and freight prepaid.

OPTIONAL SUPPLEMENTAL WARRANTY

Provided a supplemental warranty has been purchased, Seller extends
the warranty herein for an additional four (4) years on certain compressors.
Provided a supplemental warranty has been purchased, Seller extends
the warranty herein for an additional four (4) years or nine (9) years on
certain heat exchangers.

EXCLUSION OF CONSUMABLES & CONDITIONS BEYOND SELLER'’S
CONTROL

This warranty shall not be applicable to any of the following items:
refrigerant, gas, belts, filters, fuses, and other items consumed or warn out
by normal wear and tear or conditions beyond Seller’s control, including
(without limitation as to generality) polluted or contaminated or foreign
matter contained in the air or water utilized for heat exchanger (condenser)
cooling or if the failure of the part is caused by improper air or water supply,
or improper or incorrect sizing of power supply.

“APPLICABLE WARRANTY PERIOD”

Heat Exchangers
Low Intensity Infrared Units

Compressors
Condensing Units for Cassettes

FIVE YEARS FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN
FIVE YEARS FROM DATE OF RESALE BY BUYER OR ANY OTHER USER, WITHIN FIVE YEARS
FROM DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN SIXTY-SIX
MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER OCCURS FIRST.

Burners
Low Intensity Infrared Units

Other

Components excluding Heat
Exchangers, Coils, Condensers,
Burners, Sheet Metal

TWO YEARS FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN
TWO YEARS FROM DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN
THIRTY MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER OCCURS FIRST.

Heat Exchangers/Coils

Indoor and Outdoor Duct Furnaces
and System Units, Steam/Hot
Water Units, Oil-Fired Units,
Electric Units, Cassettes, Vertical
Unit Ventilators, Geothermal Units

Compressors
Vertical Unit Ventilators,

Geothermal Units

Burners
High Intensity INfrared Units

Sheet Metal Parts
All Prodcuts

ONE YEAR FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN ONE
YEAR FROM DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN EIGHTEEN
MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER OCCURS FIRST.

As Modine Manufacturing Company has a continuous product improvement program, it reserves the right to change design and specifications without notice.
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Phone: 1.800.828.4328 (HEAT)

www.modinehvac.com



HEATING SOLUTIONS

HOT %' DAWG

GARAGE, WORKSPAGE AND OUTBUILDING HEATERS




HOT % DAWG™ POWER-EXHAUSTED,
GAS-FIRED UNIT HEATER (MODEL HD)

» Quiet operation allows your space to be warm
without the distraction of a loud machine running
in the background

« Unit can easily be rotated to allow for convenient
right or left side control placement™*

Fuel type: Natural or propane gas

« Low-profile, lightweight design easily installs
17 from ceiling with only two angle brackets*

» Casing construction made of heavy gauge metal
« Full 10-year warranty on heat exchanger

*Included on sizes 30-75, accessory for 100, 125
** For model sizes 30-75

HOT % DAWG™ SEPARATED COMBUSTION
GAS-FIRED UNIT HEATER (MODEL HDS)

Experience the same great features as the HD,
with these added benefits:

« Blower models (HDB) available

» Draws fresh air from outside, ensuring
dust, dirt or fumes do not affect durability
or performance

HOT % DAWG™ H.0 LOW PROFILE
HOT WATER UNIT HEATER (MODEL HHD)

YEAR-ROUND COMFORT TO WORK, PLAY AND RELAX

Permanently-lubricated motor for
maintenance-free dependability

Single- or two-stage controls available

Direct spark ignition for reliable and
consistent ignition

100% shut-off with continuous retry to allow
for safe ignition in the event the unit doesn’t
light on the first try

Factory installed finger proof fan guards
Blower models (HDB) available

Factory assembled, certified separated
combustion. No add-ons needed allow for
an easier and quicker installation providing
greater durability and reduced maintenance

» Low-profile design with flexible mounting options (parallel, perpendicular or recessed
between joists) allows for horizontal or vertical air delivery

» No external moving parts - twin centrifugal blowers keep all moving parts inside the cabinet

« Side panel air inlet opening have factory installed finger guards
« Constructed of heavy gauge steel for long lasting durability

« Includes two mounting brackets with vibration isolators to reduce noise and vibration

« Internal coil can handle water pressures up to 150 PSI and temperatures up to 200°F

Hot Dawg H,0 Applications*

Model Sizes l:g;l%v GPM 140° F BTU/hr 180° F BTU/hr Application
HHD 30 ﬁgg i %2288 ggggg 1102 car garage
HHD 45 (high speed) ;%8 i %g?gg [51[2127;88 2o 3 car garage
HHD 45 (low speed) igg [21 %217188 géégg 2 to 3 car garage

* Sizing data for sample only. Consult a qualified installer for the actual requirements for your building




Dimensions (inches) - Model HD/HDS Performance Data - Model HD/HDS

Model Size 30 45 60 15 100/125 Model Size 30 45 60 15 100 125
A (length) 26.8 26.8 26.8 26.8 355 BTU/Hr Input’ 30,000 45,000 60,000 75,000 100,000 | 125,000
B (height) 122 122 18.0 18.0 205 BTU/Hr Output 24,600 36,900 49,200 61,500 82,000 102,500
Entering Airflow (CFM)™ 505 720 990 1,160 1,490 1,980
C (depth) 22.0 22.0 25.0 25.0 31.0
Outlet Velocity (FPM)™ 523 725 653 769 565 147
Gas Connection 172 1/2 172 1/2 172
Air Temp. Rise (°F) 44 46 45 48 50 47
Vent Connection 3 3 3 s s Mounting Height (Max ft) | 10 10 12 14 12 16
Approx. Shipping
* HD30, HD45, HD6O, HD75 * Measured at distance from unit shown.
**HD100, D125 ** Competitor published data.

Clearances for Residentially-Certified Unit Heaters

Hot Dawg Applications”

Unit Side Elearant;;a'izrcigmhustlhle Recomérll:anrdaencherwce Model BTU/Hr Input Typical Application
Top and Bottom I 18" HD/HDS 30 30,000 1to 1-1/2 Car Garage
Access Side 1 18”
HD/HDS 45 45,000 210 2-1/2 Car Garage
Non-Access Side 1 18”
HD/HDS 60 60,000 3t0 3-1/2 Car Garage
Rear 18" 18"
Vent Connector 30 ) g o HD/HDS 75, 100, 125 75,000-125,000 Large Garage

* HD30, HD45, HD6O, HD75

* Sizing data for sample only. Consult a qualified installer for the actual requirements for your building.
**HD100, D125

A

MOUNTING

ELECTRICAL CONNECTIONS | " BRACKETS
POWER v ODEL HD)

ENTER
VENT PIPE CONNECTION

\ GAS CONNECTION
AR\

[e]®)
od /é&ﬁ%ﬁs

COMBUSTION AIR

INLET CONNECTION
ELECTRICAL CONNECTIONS
(MODEL HDS) (MODELLIDS)
REAR VIEW
MOUNTING HOLES TYP ADJUSTABLE
318X 1" LONG LOUVERS

Vertical air delivery; recessed between joists

SIGHT GLASS
(HDS ONLY) \

g
\/ -
COMBUSTION AIR
LOUVERS (HD ONLY)
Horizontal air delivery; parallel to joists
C (APPROX.)

Ratings shown are for elevations up to 2,000 ft. For elevations above 2,000 feet, ratings should be reduced at the rate of 4% for each 1,000 feet above sea level.
(In Canada see rating plate) Reduction of rating requires use of a high altitude kit.

Data taken at 55°F air temperature rise. At 65°F ambient and unit fired at full-rated input. Mounting height as measured from bottom of unit, and without deflector hoods.
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INSTALLATION AND SERVICE MANUAL

A WARNING

1. Improper installation, adjustment, alteration,
service, or maintenance can cause property
damage, injury, or death, and could cause exposure
to substances which have been determined by
various state agencies to cause cancer, birth
defects, or other reproductive harm. Read the
installation, operating, and maintenance instructions
thoroughly before installing or servicing this
equipment.

2. Do not locate ANY gas-fired units in areas where
chlorinated, halogenated, or acid vapors are
present in the atmosphere. These substances can
cause premature heat exchanger failure due to
corrosion, which can cause property damage,
serious injury, or death.

FOR YOUR SAFETY

WHAT TO DO IF YOU SMELL GAS:
Open windows.
Do not try to light any appliance.
Do not touch any electrical switch; do
not use any phone in your building.
Immediately call your gas supplier
from a neighbor’s phone. Follow the gas
supplier’s instructions. If you can not reach
your gas supplier, call your fire department.

D Wb

FOR YOUR SAFETY

The use and storage of gasoline or other flammable
vapors and liquids in open containers in the vicinity
of this appliance is hazardous.

gas-fired unit heaters
model HD and HDB

EID. €l

LiSTED VeRipie®

Intertek Intertek

All models approved for use in California by the CEC and

in Massachusetts. Unit heater is certified for residential and
commercial applications. These unit heaters are certifed as Utility
heaters and are intended for the heating of non-living spaces that
are attached to, adjacent to, or part of a structure that contains
space for family living quarters. They are not intended to be the
primary source of heat in residential applications.

IMPORTANT

The use of this manual is specifically intended
for a qualified installation and service agency. All
installation and service of these units must be
performed by a qualified installation and service
agency.

Inspection on Arrival

1. Inspect unit upon arrival. In case of damage, report it
immediately to the transportation company and your local
Modine sales representative.

2. Check rating plate on unit to verify that power supply meets
available electric power at the point of installation.

3. Inspect unit upon arrival for conformance with description of
product ordered (including specifications where applicable).

Table of Contents
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PECIAL PRECAUTIONS

SPECIAL PRECAUTIONS

TH

E INSTALLATION AND MAINTENANCE INSTRUCTIONS IN THIS

MANUAL MUST BE FOLLOWED TO PROVIDE SAFE, EFFICIENT, AND
TROUBLE-FREE OPERATION. IN ADDITION, PARTICULAR CARE
MUST BE EXERCISED REGARDING THE SPECIAL PRECAUTIONS
LISTED BELOW. FAILURE TO PROPERLY ADDRESS THESE
CRITICAL AREAS COULD RESULT IN PROPERTY DAMAGE OR
LOSS, PERSONAL INJURY, OR DEATH. THESE INSTRUCTIONS
SUBJECT TO ANY MORE RESTRICTIVE LOCAL OR NATIONAL
CODES.

HAZARD INTENSITY LEVELS

1.

2.

3.

4.

A

DANGER: Indicates an imminently hazardous situation
which, if not avoided, WILL result in death or serious injury.
WARNING: Indicates a potentially hazardous situation
which, if not avoided, COULD result in death or serious injury.
CAUTION: Indicates a potentially hazardous situation which,
if not avoided, MAY result in minor or moderate injury.
IMPORTANT: Indicates a situation which, if not avoided,
MAY result in a potential safety concern.

ppliances must not be installed where they may be exposed

to a potentially explosive or flammable atmosphere.

1.

2.

3.

A WARNING

Gas fired heating equipment must be vented - do not
operate unvented.

A built-in power exhauster is provided - additional external
power exhausters are not required or permitted.

If an existing heater is being replaced, it may be necessary
to resize the venting systems. Improperly sized venting
systems can result in vent gas leakage or the formation of
condensate. Refer to the National Fuel Gas Code ANSI
2223.1 (NFPA 54) or CSA-B149.1 - latest edition. Failure to
follow these instructions can result in injury or death.

Under no circumstances should two sections of double wall
vent pipe be joined together within one horizontal vent system
due to the inability to verify complete seal of inner pipes.

All field gas piping must be pressure/leak tested prior to
operation. Never use an open flame. Use a soap solution
or equivalent for testing.

Gas pressure to appliance controls must never exceed
14" W.C. (1/2 psi).

To reduce the opportunity for condensation, the minimum
sea level input to the appliance, as indicated on the serial
plate, must not be less than 5% below the rated input,

or 5% below the minimum rated input of dual rated units.

Disconnect power supply before making wiring connections
to prevent electrical shock and equipment damage.

All appliances must be wired strictly in accordance with
wiring diagram furnished with the appliance. Any wiring
different from the wiring diagram could result in a hazard to
persons and property.

. Any original factory wiring that requires replacement must
be replaced with wiring material having a temperature
rating of at least 105°C.

. Ensure that the supply voltage to the appliance, as indicated
on the serial plate, is not 5% greater than the rated voltage.

. When servicing or repairing this equipment, use only
factory-approved service replacement parts. A complete
replacements parts list may be obtained by contacting
the factory. Refer to the rating plate on the appliance for
complete appliance model number, serial number, and
company address. Any substitution of parts or controls not
approved by the factory will be at the owner's risk.

A CAUTION

1.

10.

1.

12.

13.

14.

15.

16.

All literature shipped with this unit should be kept for
future use for servicing or service diagnostics. Do not
discard any literature shipped with this unit.

Consult piping, electrical, and venting instructions in this
manual before final installation.

Do not attach ductwork, air filters, or polytubes to any
propeller unit heater.

Clearances to combustible materials are critical. Be sure to
follow all listed requirements.

Do not locate units in tightly sealed rooms or small
compartments (commonly referred to as confined spaces)
without provisions for adequate combustion air and venting.
Combustion air must have access to the confined space
through a minimum of two permanent openings in the
enclosure, at least one near the bottom. They should
provide a free area of one square inch per 1,000 BTU/Hr
input rating of the unit with a minimum of 100 square inches
for each opening, whichever is greater.

Low profile heaters are designed for use in heating
applications with ambient startup temperatures between
-40°F and 90°F, and ambient operating temperatures
between 40°F and 90°F.

Do not install unit outdoors.

In garages or other sections of aircraft hangars, such

as offices and shops that communicate with areas used for
servicing or storage, keep the bottom of the unit at least

7' above the floor unless the unit is properly guarded

to provide user protection from moving parts. In parking
garages, the unit must be installed in accordance with

the standard for parking structures ANSI/NFPA 88A latest
edition, and in repair garages the standard for repair garages
NFPA 30A - latest edition (Formerly NFPA 88B). In Canada,
installation of heaters in airplane hangars must be in
accordance with the requirements of the enforcing authority,
and in public garages in accordance with the current
CSA-B149 codes.

In aircraft hangars, keep the bottom of the unit at least 10’
from the highest surface of the wings or engine enclosure
of the highest aircraft housed in the hangars and in
accordance with the requirements of the enforcing authority
and/or NFPA 409 - latest edition.

Installation of units in high humidity or salt water
atmospheres will cause accelerated corrosion, resulting in
a reduction of the normal life of the units.

Do not install units below 7' measured from the bottom of
the unit to the floor in commercial applications (unless

unit is properly guarded to provide user protection from
moving parts) and 5' measured from the bottom of the unit
to the floor in residential applications.

Be sure no obstructions block air intake and discharge of
unit heaters.

The minimum distance from combustible material is based
on the combustible material surface not exceeding 160°F.
Clearance from the top of the unit may be required to be
greater than the minimum specified if heat damage, other
than fire, may occur to materials above the unit heater at
the temperature described.

Allow 18" of clearance at rear (or 6" beyond end of motor at
rear of unit, whichever is greater) and access side to provide
ample air for combustion and proper operation of fan.
Installation must conform with local building codes or in the
absence of local codes, with the National Fuel Gas Code,
ANSI Z2223.1 (NFPA 54) - latest edition. In Canada,
installation must be in accordance with CSA-B149.1.
Purging of air from gas supply line should be performed as
described in the National Fuel Gas Code, ANSI Z223.1
(NFPA 54) - latest edition. In Canada, installation must be in
accordance with CSA-B149.1.

N
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SPECIAL PRECAUTIONS / SI (METRIC) CONVERSION FACTORS

A CAUTION

17. When leak testing the gas supply piping system, the
appliance and its combination gas control must be isolated
during any pressure testing in excess of 14" W.C. (1/2 psi).

18. The unit should be isolated from the gas supply piping
system by closing its field installed manual shut-off valve.
This manual shut-off valve should be located within 6' of
the heater.

19. Turn off all gas before installing appliance.

20. Ensure that the supply voltage to the appliance, as
indicated on the serial plate, is not less than 5% below the
rated voltage.

21. Check the gas inlet pressure at the unit upstream of the
combination gas control. The inlet pressure should be
6-7" W.C. on natural gas or 11-14" W.C. on propane. If
inlet pressure is too high, install an additional pressure
regulator upstream of the combination gas control.

22. Service or repair of this equipment must be performed
by a qualified service agency.

23. Do not attempt to reuse any mechanical or electronic
ignition controllers which has been wet. Replace defective
controller.

IMPORTANT

1. To prevent premature heat exchanger failure, do not locate
ANY gas-fired appliances in areas where corrosive vapors
(i.e. chlorinated, halogenated, or acidic) are present in the
atmosphere.

2. To prevent premature heat exchanger failure, the input to
the appliance as indicated on the serial plate must not
exceed the rated input by more than 5%.

3. To check most of the Possible Remedies in the trouble-

shooting guide listed in Table 19.1, refer to the applicable
sections of the manual.

SI(METRIC) CONVERSION FACTORS

To Convert | Multiply By |To Obtain| |To Convert |Multiply By | To Obtain
"W.C. 0.249 kPa feet 0.305 m
°F (°F-32)x5/9| °C Gal/Hr. 0.00379 m3/hr
Btu 1.06 kJ Gal/Hr. 3.79 I/hr
Btu/ft3 37.3 kJ/m3 gallons 3.79 |
Btu/hr 0.000293 kW Horsepower 746 W
CFH (ft3/hr) | 0.000472 | m3/min inches 25.4 mm
CFH (ft3/hr) [0.00000787 | m3/s pound 0.454 kg
CFM (ft3/min) |  0.0283 m3/min psig 6.89 kPa
CFM (ft3/min) | 0.000472 m3/s psig 27.7 "W.C.

BEFORE YOU BEGIN

A CAUTION

1. All literature shipped with this unit should be kept for future
use for servicing or service diagnostics. Leave manual with
the owner. Do not discard any literature shipped with this unit.

2. Consult piping, electrical, and venting instructions in this
manual before final installation.

3. Do not attach ductwork, air filters, or polytubes to any
propeller unit heater.

In the U.S., the installation of these units must comply with the
National Fuel Gas Code, ANSI Z223.1 - latest edition (also
known as NFPA 54) and other applicable local building codes.
In Canada, the installation of these units must comply with local
plumbing or waste water codes and other applicable codes and
with the current code CSA-B149.1.

1. All installation and service of these units must be performed
by a qualified installation and service agency only as defined
in ANSI Z223.1 (NFPA 54) - latest edition, or in Canada by a
licensed gas fitter.

2. This unit is certified with the controls furnished. For
replacements parts, please order according to the
replacement parts list on serial plate. Always know your
model and serial numbers. Modine reserves the right to
substitute other authorized controls as replacements.

3. Unit is balanced for correct performance. Do not alter fan or
operate motors at reduced speed.

4. Information on controls is supplied separately.
5. The same burner is used for natural and propane gas.

6-583.15 3



UNIT LOCATION

UNIT LOCATION

Appliances must not be installed where they may be exposed
to a potentially explosive or flammable atmosphere.

A CAUTION

1. Clearances to combustible materials are critical. Be sure to
follow all listed requirements.

2. Do not locate units in tightly sealed rooms or small
compartments (commonly referred to as confined spaces)
without provisions for adequate combustion air and
venting. Combustion air must have access to the confined
space through a minimum of two permanent openings in
the enclosure, at least one near the bottom. They should
provide a free area of one square inch per 1,000 BTU/Hr
input rating of the unit with a minimum of 100 square
inches for each opening, whichever is greater.

3. Low profile heaters are designed for use in heating
applications with ambient startup temperatures between
-40°F and 90°F, and ambient operating temperatures
between 40°F and 90°F.

4. Do not install unit outdoors.

5. In garages or other sections of aircraft hangars such
as offices and shops that communicate with areas used for
servicing or storage, keep the bottom of the unit at least
7' above the floor unless the unit is properly guarded. In
parking garages, the unit must be installed in accordance
with the standard for parking structures ANSI/NFPA
88A-latest edition, and in repair garages the standard for
repair garages NFPA 30A - latest edition (Formerly NFPA
88B). In Canada, installation of heaters in airplane hangars
must be in accordance with the requirements of the
enforcing authority, and in public garages in accordance
with the current CSA-B149 codes.

6. In aircraft hangars, keep the bottom of the unit at least 10
from the highest surface of the wings or engine enclosure
of the highest aircraft housed in the hangars and in
accordance with the requirements of the enforcing authority
and/or NFPA 409 - latest edition.

7. Installation of units in high humidity or salt water atmospheres

will cause accelerated corrosion, resulting in a reduction of
the normal life of the units.

IMPORTANT

To prevent premature heat exchanger failure, do not locate
ANY gas-fired appliances in areas where corrosive vapors
(i.e. chlorinated, halogenated or acid) are present in the
atmosphere.

Location Recommendations

1. When locating the heater, consider general space and
heating requirements, availability of gas and electrical
supply, and proximity to vent locations.

2. When locating units, it is important to consider that the exhaust
vent piping must be connected to the outside atmosphere.

3. Be sure the structural support at the unit location site is
adequate to support the unit's weight. For proper operation
the unit must be installed in a level horizontal position.

4. Do not install units in locations where the flue products
can be drawn into the adjacent building openings such as
windows, fresh air intakes, etc.

Table 4.1 Clearances

Clearance to Combustible Recommended Service
Unit Side Material Clearance
HD HDB HD/HDB

Top and Bottom 1" 6" 18"
Access Side 1" 6" 18"
Non-Access Side 1" 6" 18"
Rear 18" 18" 18"

Vent Connector 4" 4" 18"

5. Be sure that the minimum clearances to combustible
materials and recommended service clearances are
maintained. Units are designed for installation with the
minimum clearances as shown in Table 4.1.

6. Do not install units in locations where the gas ignition system
is exposed to water spray, rain, or dripping water.

7. Mounting height (measured from bottom of unit) at which
unit heaters are installed is critical. Refer to mounting
height and heat throw data on page 17 of this manual. The
maximum mounting height for any unit is that height above
which the unit will not deliver heated air to the floor.

Combustion Air Requirements

The National Fuel Gas Code defines an “unconfined space”

as a space whose volume is greater than 50 cubic feet per
1,000 Btu/Hr input of the installed appliance(s). A confined
space is 50 cubic feet or less per 1,000 Btu/Hr input of the
installed appliance(s).

It is not recommended to install these unit heaters into
residential confined spaces. This recommendation is due to the
concern that at some point in time, the combustion air openings
provided by the installer may become blocked or eliminated by
the owner, either intentionally or unintentionally. Despite this
recommendation, if these units are installed into a residential
confined space, see National Fuel Gas Code ANSI 2223.1
(NFPA 54) or CSA-B149.1 Installation Code - latest edition, for
detailed combustion air provisions. The installation must adhere
to these requirements.

Units installed in confined spaces in industrial/commercial
installations must be provided with two permanent openings

- one near the top and one near the bottom of the confined
space. Each opening should have a free area of not less than
one square inch per 1,000 Btu/Hr of the total input rating of all
units in the confined space, freely communicating with interior
areas that have adequate infiltration from the outside.

For further details on supplying combustion air to a confined
(tightly sealed) space or unconfined space, see the National Fuel
Gas Code ANSI Z2223.1 (NFPA 54) or CSA-B149.1 Installation
Code - latest edition.

Turning The Unit 180° (Model Sizes 30-75 Only)

All units are produced at the factory with left-side controls (when
looking at the unit). If the installation requires the controls to be
on the right side, all heaters - with the exception of the HD/HDB
100 and 125 - can be turned over by following the instructions
below.

By turning the unit 180° from the way it was received from
the factory, the sides become opposite, but the front and
back remain in the same relative position. The bottom
panel now becomes the top panel and vice-versa.

* Remove the access panel, turn it 180°, and re-attach it to
the unit so that all the information labels can be read.

* Remove the spring loaded deflector blades, turn them over,
replace, and adjust so they are open and in a position to
direct the heated air down to the floor.

6-583.15



UNIT MOUNTING

A CAUTION

1. Do not install units below 7' measured from the bottom of
the unit to the floor in commercial applications (unless
unit is properly guarded to provide user protection from
moving parts) and 5' measured from the bottom of the unit
to the floor in residential applications.

2. Be sure no obstructions block air intake and discharge
of unit heaters.

3. The minimum distance from combustible material is
based on the combustible material surface not exceeding
160°F. Clearance from the top of the unit may be required
to be greater than the minimum specified if heat damage,
other than fire, may occur to materials above the unit
heater at the temperature described.

4. Allow 18" clearance at rear (or 6" beyond end of motor
at rear of unit, whichever is greater) and access side to
provide ample air for combustion and proper operation
of fan.

1. Be sure the means of suspension is adequate to support
the weight of the unit (see page 18 for unit weights).

2. For proper operation, the unit must be installed in a level
horizontal position.

3. Clearances to combustibles as previously specified must be
strictly maintained.

4. For model sizes 30-75, before lifting the heater for
suspension, the mounting brackets must be installed as
follows (for bracket accessory installation on model sizes
100-125, see the latest revision of literature 6-594):

» For standard (left side) control access, remove the 3 screws
and mounting bracket along the top edge of both the front
and back of the unit. Install the front bracket as shown in
Figure 5.1 by aligning the screw holes on the bracket with
the screw holes on the top edge of the unit. Repeat for the
bracket on the back of the unit.

» Forright side control access, remove the 3 screws and
mounting bracket along the top edge of both the front and
back of the unit. Turn the unit over and install the front
bracket as shown in Figure 5.2 by aligning the screw holes
on the bracket with the screw holes on the top edge of the
unit (originally the bottom edge). Repeat for the bracket on
the back of the unit.

5a. Suspension by screws/lag bolts: Secure the mounting
brackets to the ceiling joists or truss, using 1/4" screws with
1/2" washers. These unit mounting brackets are slotted to
accommodate joists on 16" or 24" centerlines.

Figure 5.1 - Unit Heater in Standard Mounting
Configuration (30-75 Units Only)

Figure 5.2 - Unit Heater Turned 180°
(30-75 units only) (Access panel and heated air
outlet change sides)

[

5b. Suspension by threaded rod: The unit can also be hung
with threaded rod utilizing the same mounting brackets.
Attach the threaded rod to the unit mounting brackets,
securing with a top and bottom nut. For model sizes 100-
125, the units are designed to be suspended by threaded
rod without the use of brackets. On each piece of 3/8"
threaded rod used, screw a nut a distance of about one
inch onto the end of the threaded rods that will be screwed
into the unit heater. Place a washer over the end of the
threaded rod and screw the threaded rod into the unit heater
weld nuts on the top of the heater at least 5 turns, and no
more than 10 turns. Tighten the nut first installed onto the
threaded rod to prevent the rod from turning.

Next, drill holes into a steel channel or angle iron at the
same centerline dimensions as those chosen for the heater
being installed. The steel channels or angle iron pieces need
to span and be fastened to appropriate structural members.
Cut the threaded rods to the preferred length, push them
through the holes in the steel channel or angle iron and
secure with washers and lock nuts, lock washers and nuts,
or a washer with double nut arrangement.
NOTE: A pipe hanger adapter kit, shown in Figure 5.3, is
available as an accessory. One kit consists of drilled 3/4"
IPS pipe caps and 3/8" - 16 x 1-3/4" capscrews to facilitate
threaded pipe suspension.

5c. Shelf mounted units: The unit heater can also be installed
on a shelf. The mounting brackets will need to be attached
to the heater the same manner as explained in note #4,
however, to mount on a shelf the brackets must go on the
bottom of the heater. The brackets must be affixed to the
shelf using similar screws (1/4" screw with 1/2" washer) as
overhead joist or truss mounting. Be sure all clearance to
combustible requirements are met.

Figure 5.3 - Unit Heater Suspension Methods

i

E
—

—®|

(Threaded Rod) (Pipe Adaptor Kit)
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INSTALLATION - VENTING

A WARNING

1.

2.

3.

Gas fired heating equipment must be vented - do not
operate unvented.

A built-in power exhauster is provided - additional external
power exhausters are not required or permitted.

If an existing heater is being replaced, it may be necessary
to resize the venting systems. Improperly sized venting
systems can result in vent gas leakage or the formation of
condensate. Refer to the National Fuel Gas Code ANSI
Z223.1 (NFPA 54) or CSA-B149.1 Installation Code - latest
edition. Failure to follow these instructions can result in
serious injury or death.

. Under no circumstances should two sections of double wall

vent pipe be joined together within one horizontal vent system
due to the inability to verify complete seal of inner pipes.

A CAUTION

Installation must conform with local building codes or in the
absence of local codes, with the National Fuel Gas Code,
ANSI Z223.1 (NFPA 54) - latest edition. In Canada, installation
must be in accordance with CSA B149.1.

Model HD/HDB unit heaters must be vented with the proper
passageway as described in these instructions to convey
flue gases from the unit or the vent connector to the outside
atmosphere.

The venting instructions are organized in sections, based on
installation type. The sections are identified as follows:

Instructions Applicable Installation Instructions
Section by Vent System Type
A General instructions for ALL installations
B VERTICAL Category | vent systems ©
C HORIZONTAL Category lll vent systems @

@ The difference between Vertical Category | and Horizontal Category Il will be
identified in "Section A - General Instructions - All Units".

Section A — General Instructions — All Units

A1.

A3.

If the unit heater being installed is replacing existing
equipment and using the existing vent system from that
equipment, inspect the venting system for proper size and
horizontal pitch, as required in the National Fuel Gas Code
ANSI 7223.1 (NFPA 54) or CSA-B149.1 Installation Code-
latest edition and these instructions. Determine that there
is no blockage or restriction, leakage, corrosion and other
deficiencies which could cause an unsafe condition.

. The vent pipe should be galvanized steel or other suitable

corrosion resistant material (except for Horizontal Category
11l vent systems, which will be covered in “Section C —
Horizontal, Category Il Vent System Installation”). Follow
the National Fuel Gas Code for minimum thickness of vent
material. The minimum thickness for connectors varies
depending on the pipe diameter. Do not vent unit with PVC
or other forms of plastic venting material.

All heaters come with a factory installed vent adapter for
attaching the vent pipe to the heater. Attach the vent pipe
to the adapter with 3 non-corrosive screws. (Drill pilot holes
through the vent pipe and adapter prior to screwing in
place).

. Refer to Table 6.1 for total equivalent vent pipe lengths,

making the vent system as straight as possible. The
equivalent length of a 3" elbow is 1' and for a 4" elbow is 5.

Table 6.1 - Vent Pipe Diameters and Total Equivalent
Vent Pipe Lengths For Horizontal Venting Systems

. . . Minimum Maximum
Model Size | Vent Pipe Diameter Eqv. Length | Eqv. Length
30-75 3" 3 30'
100-125 4" 3 30'
A5. A minimum of 12" straight pipe is recommended from the

AB.

AT.

A8.

A9.

flue outlet before turns in the vent pipe.

Horizontal sections of vent pipe are to be installed with a
upward or downward slope from the appliance of 1/4 inch
per foot and suspended securely from overhead structures
at points not greater than 3' apart.

Fasten individual lengths of vent together with at least 3
corrosion-resistant sheet metal screws.

Keep single wall vent pipe at least 6" from combustible
materials. For double wall vent pipe, follow the vent

pipe manufacturer’s clearances to combustibles. The
minimum distance from combustible materials is based

on the combustible material surface not exceeding 160°F.
Clearance from the vent pipe (or the top of the unit) may be
required to be greater than 6" if heat damage other than fire
could result (such as material distortion or discoloration).

Avoid venting through unheated space when possible.
When venting does pass through an unheated space or

if the unit is installed in an environment that promotes
condensation, insulate runs greater than 5' to minimize
condensation. Inspect for leakage prior to insulating and
use insulation that is noncombustible with a rating of not
less than 400°F. Install a tee fitting at the low point of the
vent system and provide a drip leg with a clean out cap as
shown in Figure 8.1.

A10.When the vent passes through a combustible INTERIOR

wall or floor, a metal thimble 4" greater than the vent

Figure 6.1 - Venting Through Combustible Roof

or Wall
Single Wall Vent Pipe Double Wall Vent Pipe ©®
Listed Listed
m «— Terminal m «— Terminal

Flashing Flashing
g Listed D Clearance Specified
Thimble by Type B Vent Mfg.

Single

P

Vent Pipe © /
Clearance Specified

Non-Residential Single WaIIVent\ EDA/ Terminal

Double

1/

Wall

Listed

ipe Terminating with Double Wall

by Type B Vent Mfg.

Single
Wall
| / Listed
Agency Approved Vent § |E)A/ Terminal
Kit or Single Wall Vent —
Pipe Listed /
Thimble

® See Instruction A10 for attaching single wall pipe to double wall pipe
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INSTALLATION - VENTING

diameter is necessary. If there is 6' or more of vent pipe in

the open space between the appliance and where the vent

pipe passes through the wall or floor, the thimble need only

be 2" greater than the diameter of the vent pipe. If a

thimble is not used, all combustible material must be cut

away to provide 6" of clearance. Where authorities have
jurisdiction, type B vent may be used for the last section

of vent pipe to maintain clearance to combustibles while

passing through wall or floor (see Figure 6.1). Any material

used to close the opening must be noncombustible.
A11. The following are general instructions for double wall

(type B) terminal pipe installation:

How to attach a single wall vent terminal to double wall

(type B) vent pipe:

1. Look for the “flow” arrow on the vent pipe.

2. Slide the vent terminal inside the exhaust end of the
double wall vent pipe.

3. Drill 3 holes through the pipe and the vent terminal.
Using 3/4" long sheet metal screws, attach the cap to
the pipe. Do not over tighten.

How to connect a single wall vent system to double

wall (type B) vent pipe:

1. Slide the single wall pipe inside the inner wall of the
double wall pipe.

2. Drill 3 holes through both walls of the single and double
wall vent pipes. Using 3/4" sheet metal screws, attach
the two pieces of pipe. Do not over tighten.

3. The gap between the single and double wall pipe must
be sealed, but it is not necessary to fill the full volume
of the annular area. To seal, run a large bead of 400°F
silastic around the gap.

A12. Vent termination clearances must be maintained:

Table 7.1 - Vent Termination Clearances

Minimum Clearances for

Vent Terminal Location
3 feet above

Structure
Forced air inlet within 10 feet
Combustion air inlet of another
appliance
Door, window, gravity air inlet,
or any building opening
Electric meter, gas meter, gas
regulator, and relief equipment ©
Gas regulator ©

6 feet all directions
4 feet horizontal and below
1 foot above
4 feet horizontal (U.S.)
6 feet horizontal (Canada)
3 feet horizontal (U.S.)
6 feet horizontal (Canada)
6 feet all directions
7 feet all directions
3 feet above

Adjoining building or parapet wall
Adjacent public walkways
Grade (ground level)

® Do not terminate the vent directly above a gas meter or regulator.

A13. Do NOT use dampers or other devices in the vent or
combustion air pipes.

A14. Precautions must be taken to prevent degradation of
building materials by flue products.

A15. Single wall vent pipe must not pass through any
unoccupied attic, inside wall, concealed space, or floor.

A16. Uninsulated single wall vent pipe must not be used
outdoors for venting appliances in regions where the 99%
winter design temperature is below 32°F.

A17. The vent terminal must be:

Table 7.2 - Vent Terminals

Model Size Modine PN
30-75 5H0722850005
100-125 5H0722850001

6-583.15

A18. In addition to following these general instructions, specific

instructions for Vertical Category | or Horizontal Category I
vent systems must also be followed. Table 7.3 outlines the
differences:

Table 7.3 - ANSI Unit Heater Venting Requirements

Category Description

| Negative vent pressure
Non-condensing

Il Negative vent pressure
Condensing

1] Positive vent pressure
Non-condensing

IV Positive vent pressure
Condensing

Venting Requirements

Follow standard
venting requirements.
Condensate must

be drained.

Vent must be gas tight.

Vent must be liquid and
gastight. Condensate
must be drained.

Note: Vent connectors serving Category | appliances shall not be connected into
any portion of mechanical draft systems operating under positive pressure.

Vertical Category | Vent System Determination

 Vertical vent systems terminate vertically (up).

» The horizontal portion of the vent run cannot exceed 75%
of the vertical rise (Example: If the vent height is 10, the
horizontal portion of the vent system cannot exceed 7.5").

» The vent terminates a minimum of 5’ above the vent connector
on the unit.

« If the vent system to be installed meets ALL these criteria
(an example is shown in Figure 9.1), proceed to “Section B —
Vertical Vent System Installation”. For all other cases, proceed
to the next section for Horizontal Category Il Vent System
Determination:

Horizontal Category lll Vent System Determination

» Horizontal vent systems terminate horizontally (sideways).

« Avent system that terminates vertically but has a horizontal
run that exceeds 75% of the vertical rise is considered
horizontal.

+ Horizontal vent configurations are Category lll. For residential
installations, this requires the use of an agency approved
(UL1738) Category Il vent system. Additional requirements,
including those for commercial and industrial installations are
covered in “Section C — Horizontal, Category lll Vent System
Installation”.



INSTALLATION - VENTING

Section B — Vertical Vent System Installation

B1.

B2.

B3.

B4.

BS.

B6.

B7.

B8.

B9.

This section applies to vertically vented Category |

vent systems and is in addition to “Section A — General

Instructions — All Units”.

Vertical vent systems terminate vertically, and must be

sized in accordance with the National Fuel Gas Code, ANSI

Z7223.1 (NFPA 54) - latest edition.

The horizontal portion of the vent run cannot exceed 75%

of the vertical rise (Example: If the vent height is 10', the

horizontal portion of the vent system cannot exceed 7.5").

It is recommended to install a tee with drip leg and clean out

cap as shown in Figure 8.1.

The vent terminates a minimum of 5’ above the vent

connector on the unit.

All vertically vented heaters that are Category | must be

connected to a chimney or vent complying with a recognized

standard, or a lined masonry (or concrete) chimney with

a material acceptable to the authority having jurisdiction.

Venting into an unlined masonry chimney is not permitted.

Refer to the National Fuel Gas Code for common venting

and pages 11-12 of this manual.

Use a listed vent terminal to reduce down drafts and

moisture in the vent.

Double wall vent pipe is recommended, although single wall

can be used if the requirements of the National Fuel Gas

Code are followed.

Vertical vents must terminate a minimum horizontal and

vertical distance from roof lines and adjacent walls or

obstructions. These minimum distances are outlined as
follows (based on National Fuel Gas Code requirements for

vents with diameters less than 127):

* For double wall vent pipe and 8' or greater horizontal
distance to any vertical wall or similar obstruction, the vent
must terminate above the roof in accordance with Figure
8.1 and Table 8.1.

* For double wall vent pipe and less than 8' horizontal
distance to any vertical wall or similar obstruction, the vent
must terminate at least 2' above the highest point where it
passes through a roof of a building and at least 2' higher
than any portion of a building within a horizontal distance of
10' (see Figure 8.1).

Table 8.1 - Minimum Height from Roof to Lowest
Discharge Opening

Figure 8.1 - Vertical Vent Termination for Double
Wall Vent Pipe and Greater Than or Less Than 8’
Horizontally From a Vertical Wall or Obstruction

IF DISTANCE TO ADJACENT WALL IS [ [

LESS THAN 8 FEET, THEN VENT MUST

TERMINATE AT LEAST 2 FEET ABOVE [ [
THE HIGHEST POINT OF THE WALL
THAT IS WITHIN 8 FEET HORIZONTAL.
OTHERWISE, REFER TO TABLE 8.1 FOR
"H" DIMENSION.

ROOF FLASHING LISTED TERMINAL

A R R
) N — =
N T T T N T ]
e s e
(SEE TABLE 8.1)
T T T T ¥ T
T T 1T 1T\
YT T T T TV
| I
JT T T T T
(T T T T 1
[ [ USE LISTED THIMBLé*\
N — I
T T 1 3
I g
)

!

TEE WITH DRIP LEG
AND CLEANOUT CAP

,— LISTED TERMINAL

"H" MIN*
(SEE TABLE 8.1)

ROOF PITCH IS:
X112 2

USE LISTED THIMBLE
THROUGH ROOF

USE LISTED THIMBLE
THROUGH CEILING

% % ~~—TEE WITH DRIP LEG

AND CLEANOUT CAP
DOWNWARD SLOPE
1/4" PER FOOT
TOWARD DRIP LEG

Rise X (in) Roof Pitch Min Height H (ft) ©
0-6 Flat to 6/12 1.00
6-7 6/12t0 7/12 1.25
7-8 7/12 to 8/12 1.50
8-9 8/12t0 9/12 2.00
9-10 9/12 to 10/12 2.50
10-11 10/12 to 11/12 3.25
11-12 11/12 to 12/12 4.00
12-14 12/12 to 14/12 5.00
14-16 14/12 to 16/12 6.00
16-18 16/12 to 18/12 7.00
18-20 18/12 to 20/12 7.50

20-21 20/12 to 21/12 8.00

® Size according to expected snow depth.
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INSTALLATION - VENTING

* For single wall vent pipe and 10" or greater horizontal
distance to any portion of a building, the vent must terminate at
least 3' (2' for non-residential installations) above the highest
point where it passes through a roof of a building and at least 2'
higher than any portion of a building within a horizontal distance
of 10" (see Figure 9.1).

Figure 9.1 - Vertical Vent Termination for Single Wall
Vent Pipe and Greater Than 10’ Horizontally From
Adjacent Wall or Building

T
GREATER THAN 10 FEET
[~ TO WALL ORADJOINING
BUILDING
LISTED
TERMINAL
5 FEET MIN
3 FEET MIN*
\/—ROOF FLASHING
: _\USE LISTED THIMBLE

THROUGH CEILING

~— TEE WITH DRIP LEG
AND CLEANOUT CAP

DOWNWARD SLOPE
1/4" PER FOOT

RECOMMENDED TOWARD DRIP LEG

GREATER

THAN 10 FEET

LISTED TERMINAL
10 FEET —*

N |
& | e [

1 3 FEET MIN*

HEIGHT ABOVE
ANY ROOF SURFACE
WITHIN 10 FEET

ROOF FLASHING

USE LISTED THIMBLE
THROUGH ROOF

& NN o

B I —— USE LISTED THIMBLE
THROUGH CEILING

~— TEE WITH DRIP LEG
AND CLEANOUT CAP

* 2 FEET MINIMUM FOR
NON-RESIDENTIAL
INSTALLATIONS, BUT
SIZE ACCORDING TO
EXPECTED SNOW DEPTH

DOWNWARD SLOPE
1/4" PER FOOT

RECOMMENDED TOWARD DRIP LEG

* For single wall vent pipe and less than 10" horizontal distance
to any portion of a building, the vent must terminate 2' higher
than any portion of that building (see Figure 9.2).

Figure 9.2 - Vertical Vent Termination for Single Wall
Vent Pipe and 10’ or Less Horizontally From Adjacent
Building or Building

10 FEET OR LESS TO
[~—— WALL ORADJOINING ——=
BUILDING

LISTED
TERMINAL
2 FEET MIN*

HEIGHT ABOVE ANY
PORTION OF WALL OR
ADJOINING BUILDING
WITHIN 10 FEET

5 FEET MIN

3 FEET MIN*

_\/—ROOF FLASHING
AT NN\

_\ USE LISTED THIMBLE
THROUGH CEILING

~—TEE WITH DRIP LEG
AND CLEANOUT CAP

DOWNWARD SLOPE
1/4" PER FOOT
TOWARD DRIP LEG

RECOMMENDED

10 FEET OR
LESS LISTED TERMINAL

|

P 1
\{ZA

; N 3 FEET MIN*
HEIGHT ABOVE

ANY ROOF SURFACE
WITHIN 10 FEET

ROOF FLASHING

A

USE LISTED THIMBLE
THROUGH ROOF

K NANNN S

[— \—USE LISTED THIMBLE /
THROUGH CEILING

~—TEE WITH DRIP LEG
AND CLEANOUT CAP
DOWNWARD SLOPE
1/4" PER FOOT
TOWARD DRIP LEG

* 2 FEET MINIMUM FOR
NON-RESIDENTIAL
INSTALLATIONS, BUT
SIZE ACCORDING TO

EXPECTED SNOW DEPTH RECOMMENDED

B10. Once venting is complete, proceed to the section titled
“Installation — Gas Connections”.
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INSTALLATION - VENTING

Section C — Horizontal, Category Ill Vent System C6. The venting system must be exclusive to a single unit, and

Installation no other unit is allowed to be vented into it.

C1. This section applies to horizontally vented Category Ill . . . .
vent systems and is in addition toy‘Section A- (ger?:aral Figure 10.2 - Horizontal Category lll Venting with
Instructions — All Units”. Category Ill vent systems listed by Upward Pitch
a nationally recognized agency and matching the diameters Listed Terminal
specified may be used. Different brands of vent pipe
materials may not be intermixed. Under no circumstances Drip leg / Clean out cap
should two sections of double wall vent pipe be joined together
within one horizontal vent system due to the inability to verify | ) A 3 /
complete seal of inner pipes. A

C2. All heaters that are horizontally vented perform as a EI = —7 :

Category lll appliance. Category Il venting has special — k 1
venting requirements as follows. 6" Aboye . . \ =
snow Listed Thimble
* All residential, horizontally vented Category Ill heaters grade ) -
must be vented with an agency certified (UL1738) f4" Slope e E."t up fowards terminafion
Category lll venting system. Agency certified Category < 30 M'QX >
Il venting systems are available from your local vent pipe
distributor. Follow the agency certified Category Il vent Figure 10.3 - Horizontal Category lll Venting with

manufacturer's instructions for installation.

i . . ) Downward Pitch (with drip leg)
» For commercial and industrial horizontally vented

heaters you may use either agency certified Category IlI
venting systems as noted above, or single wall galvanized
or stainless steel vent pipe. For single wall vent systems,
one continuous section of double wall vent pipe may be

Listed Terminal

Drip leg / Clean out cap

used within the vent system to pass through the wall to
the listed terminal. Refer to instruction A10 in “Section A — A

General Instructions — All Units” for attaching double wall |‘_’
pipe to single wall pipe. If un-gasketed single wall vent pipe
is used, all seams and joints must be sealed with metallic
tape or silastic suitable for temperatures up to 400°F (3M Listed
aluminum foil tapes 433 or 363 are acceptable). Wrap tape Thimble
two full turns around the vent pipe.
C3. All horizontal Category Il vents must be terminated with a
listed vent cap. The cap must terminate a minimum distance
from the external wall, as summarized in Table 10.1.

1/4" Slope per foot down towards termination

3' Min
30" Max

A
\ ]

Table 10.1 - Minimum Length Between External
Wall and Vent C7. When vented horizontally, maintain a 1/4" per foot rise away

- from the heater and place a drip leg with clean out near the
Model Min. Length . - "
. s unit as shown in Figure 10.2. Where local authorities have
Size Application AO S " .
— - . jurisdiction, a 1/4" per foot downward slope is acceptable
30-75 Residential & Commercial 11 with a drip leg and clean out near the exit of the vent as
100, 125 Residential 12" shown in Figure 10.3, or allow the condensate to drip out
100, 125 Commercial 24" the end.
@ Refer to Figure 10.2 and 10.3. C8. For a vent termination located under an eave, the distance

of the overhang must not exceed 24". The clearance to

C4. The vent must be supported as shown in Figure 10.1. combustibles above the exterior vent must be maintained

Figure 10.1 - Exhaust Vent Construction Through at a minimum of 12". Consult the National Fuel Gas Code
Combustible Walls and Support Bracket for additional requirements for eaves that have ventilation
openings.

FIBER GLASS C9. Once venting is complete, proceed to the section titled
INSULAT!pN

MIN. 2 “Installation — Gas Connections”.

METAL FACE
PLATE  _|y|

|
2" MIN. \l\ VENT TERMINATION
SUPPORT BRACKET
" (where required)
(Make from 1" x 1" steel angle)

C5. When condensation may be a problem, the vent system
shall not terminate over public walkways or over an area
where condensate or vapor could create a nuisance or
hazard or could be detrimental to the operation of regulators,
relief openings, or other equipment.

10 6-583.15



INSTALLATION - VENTING

Additional Requirements for Common Venting:

1.

2.

10.

1.

The common vent system and all attached appliances must
be Category I.

The vent connector should be routed in the most direct
route from the units to the common vent.

Where 2 or more vent connectors enter a common gas
vent or chimney flue, the smaller connector shall enter at
the highest level consistent with the available head room or
clearance to combustible material.

Restrictions within the common vent such as elbows should
be minimized. Each elbow installed within the common
portion of the venting system reduces maximum common
vent capacity by 10% (refer to Tables 11.2 and 11.3 for
capacity).

The vent connector capacities included in these tables allow
for the use of two 90° elbows (or turns). For each additional
elbow, the vent connector capacity shall be reduced by
10%. Refer to NFPA54/ IFEC tables for capacity ratings.
The common vent cross sectional area must be equal to or
greater than the largest vent connector cross-sectional area.
If all appliances are located on one level of the building, the
vent height shall be measured from the highest draft hood
or vent connector to be installed within the common vent
system (refer to Figures 11.1 and 11.2).

All units must be vented in strict accordance of the common
venting Tables 11.1 through 11.3.

All masonry chimneys must comply with all applicable local
and national codes.

When combining multiple vent connectors into a manifold
prior to the vertical portion of the common vent, the size of
the common vent manifold and the common vent shall be
determined by applying a 10% reduction (.90 x maximum
vent capacity from Table 11.2 or 11.3) to the common vent
capacity part of the common vent tables. The length of the
common vent manifold (Lm) may not exceed 18 inches per
inch of manifold diameter.

Refer to the National Fuel Gas Code for instructions on
multi-level common venting and exterior masonry chimneys
as well as additional installation of the listed applications.

Figure 11.1 - Common Venting into Double Wall B Vent

Table 11.1 - Maximum Vent Connector Horizontal
Run (ft) - Type B Vent Connector

Connector Model Max Horiz. Run
Dia.
3" 30,45,60,75 45
4" 100, 125 6

Based on ANSI Z223.1 (NFPA 54)-2009. For reference only.

Table 11.2 - Maximum Total Appliance Input Capacities
(MBh) - Type B Vent Connector and Type B Common
Vent

Diameter of Common Vent

Vent 4in. 5in. 6 in. 7 in.

Height[“Fan+ | Fan+ | Fan+ | Fan+ | Fan+ | Fan+ | Fan+|Fan+
(f) | Fan | Nat | Fan | Nat | Fan | Nat | Fan | Nat

6 92 81 140 116 | 204 | 161 309 | 248

8 101 90 155 129 | 224 | 178 339 | 275

10 110 97 169 141 243 | 194 367 | 299

15 125 12 195 164 | 283 | 228 427 | 352

20 136 123 215 183 | 314 | 255 475 | 394

30 152 138 244 210 | 361 | 297 547 | 459

Based on ANSI 2223.1 (NFPA 54)-2009. For reference only.

Table 11.3 - Maximum Total Appliance Input
Capacities (MBh) - Type B Vent Connector with
Common Vent into Masonry Chimney

Area of Common Vent
H\é?grt‘t 12 in2 19 in2 28 in2 38 in2

(ft.) Fan+ | Fan+ | Fan+ | Fan+ | Fan+ | Fan+ | Fan+ |Fan+

Fan Nat Fan Nat Fan Nat Fan Nat

6 NA 74 NA 119 NA 178 NA | 257

8 NA 80 NA 130 NA 193 NA | 279

10 NA 84 NA 138 NA | 207 NA | 299

15 NA NA NA 152 NA | 233 NA | 334

20 NA NA NA NA NA | 250 NA | 368

30 NA NA NA NA NA | 270 NA | 404

LISTED TERMINAL
FLASHING Hlmr:

USE LISTED
THIMBLE VENT HEIGHT
TYPE B DOUBLE WALL TEE WITH DRIP
COMMON VENT — —| LEG AND
CLEANOUT CAP
USE THIMBLE RECOMENDED
THROUGH CELLING

/‘ ~
- 12" MIN.
H REC.

TYPE B DOUBLE WALL 3' MAX
VENT CONNECTOR

UPWARD SLOPE VENT
1/4" PER FOOT TOWARDS DRIP LEG

CATEGORY | APPLIANCE

Based on ANSI Z223.1 (NFPA 54)-2009. For reference only.

Figure 11.2 - Common Venting into Masonry Chimney

FLASHING

CHIMNEY
HEIGHT

MASONRY CHIMNEY

(COMMON VENT) ~— ——| \
¢ N
| N
=
TYPE B DOUBLE WALL

VENT CONNECTOR 3' MAX

UPWARD SLOPE VENT
1/4" PER FOOT TOWARDS CHIMNEY

CATEGORY | APPLIANCE —/

N/

6-583.15 1



INSTALLATION - GAS CONNECTIONS

A WARNING

1. All field gas piping must be pressure/leak tested prior to
operation. Never use an open flame. Use a soap solution or
equivalent for testing.

2. Gas pressure to appliance controls must never exceed
14" W.C. (1/2 psi).

3. To reduce the opportunity for condensation, the minimum
sea level input to the appliance, as indicated on the serial
plate, must not be less than 5% below the rated input, or
5% below the minimum rated input of dual rated units.

A CAUTION

1. Purging of air from gas lines should be performed as
described in the National Fuel Gas Code, ANSI Z223.1
(NFPA 54) - latest edition or in Canada CSA-B149 codes.

2. When leak testing the gas supply piping system, the
appliance and its combination gas control must be isolated
during any pressure testing in excess of 14" W.C. (1/2 psi).

3. The unit should be isolated from the gas supply piping
system by closing its field installed manual shut-off valve.
This manual shut-off valve should be located within 6' of
the heater.

4. Turn off all gas before installing appliance.

IMPORTANT

To prevent premature heat exchanger failure, the input to the
appliance, as indicated on the serial plate, must not exceed
the rated input by more than 5%.

1. Installation of piping must conform with local building codes,
or in the absence of local codes, with the National Fuel Gas
Code, ANSI Z2223.1 (NFPA 54) - latest edition. In Canada,
installation must be in accordance with CSA-B149.1.

2. Piping to units should conform with local and national
requirements for type and volume of gas handled and
pressure drop allowed in the line. Refer to Table 12.1 to
determine the cubic feet per hour (CFH) for the type of gas
and size of unit to be installed. Using this CFH value and the
length of pipe necessary, determine the pipe diameter from
Table 12.2. Where several units are served by the same
main, the total capacity, CFH, and length of main must be
considered. Avoid pipe sizes smaller than 1/2". Table 12.2
allows for a 0.3" W.C. pressure drop in the supply pressure
from the building main to the unit. The inlet pressure to the unit
must be 6-7" W.C. for natural gas and 11-14" W.C. for propane
gas. When sizing the inlet gas pipe diameter, make sure that
the unit supply pressure can be met after the 0.3" W.C. has
been subtracted. If the 0.3" W.C. pressure drop is too high,
refer to the Gas Engineer’s Handbook for other gas pipe
capacities.

3. Install a ground joint union with brass seat and a manual shut-
off valve adjacent to the unit for emergency shut-off and easy
servicing of controls, including a 1/8" NPT plugged tapping
accessible for test gauge connection (see Figure 12.1).

. Use 2 wrenches when connecting field piping to units.

5. Provide a sediment trap before each unit in the line where low

spots cannot be avoided (see Figure 12.1).

6. When pressure/leak testing, pressures above 14" W.C.

(1/2 psi), close the field installed shut-off valve, disconnect the
appliance and its combination gas control from the gas supply
line, and plug the supply line before testing. When testing
pressures 14" W.C. (1/2 psi) or below, close the manual
shut-off valve on the appliance before testing.

IN

Figure 12.1 - Recommended Sediment Trap/Manual
Shut-off Valve Installation - Side or Bottom Gas
Connection ©

GAS
SUPPLY LINE

4
i | MANUAL GROUND
| | SHUT-OFF JOINT
i ' VALVE UNION

GAS i
SUPPLY LINE /-1---

e D
”””” B TO
CONTROLS
— PLUGGED
1/8" NPT TEST
MIN. GAGE CONNECTION
SEDIMENT
TRAP

® Manual shut-off valve is in the “OFF” position when handle is perpendicular to pipe.

Table 12.1 - Sea Level Manifold Pressure & Gas
Consumption

Natural |Propane
Model BTU/Cu. Ft. 1050 2500 No. of
Size Specific Gravity 0.60 1.53 Orifices
Manifold Pressure In. W.C. 3.5 10.0
CFH 28.6 12.0 2
30 Gal/Hr. Propane .33
Sec/cu. ft. 126 300
Orifice Drill Size 49 56
CFH 429 18.0 3
45 Gal/Hr. Propane .50
Sec/cu. ft. 84 200
Orifice Drill Size 49 56
CFH 57.1 24.0 4
60 Gal/Hr. Propane .66
Sec/cu. ft. 63 150
Orifice Drill Size 49 56
CFH 71.4 30.0 5
75 Gal/Hr. Propane .83
Sec/cu. ft. 50 180
Orifice Drill Size 49 56
CFH 95.2 40 5
100 Gal/Hr.Propane 1.09
Sec/cu.ft. 38 90
Orifice Drill Size 45 55
CFH 119 50 5
125 Gal/Hr.Propane 1.37
Sec/cu.ft. 30 72
Orifice Drill Size 42 53

Table 12.2 - Gas Pipe Capacities - Natural Gas ©®@

Pipe Natural Gas
Length (ft)] 172" | 3/4" 1" | 1-1/4" | 1-172"| 2"

10 132 | 278 | 520 | 1050 | 1600 | 3050
20 92 190 | 350 | 730 | 1100 | 2100
30 73 152 | 285 | 590 | 890 | 1650
40 63 130 | 245 | 500 | 760 | 1450
50 56 115 | 215 | 440 | 670 | 1270
60 50 105 | 195 | 400 | 610 | 1150
70 46 96 180 | 370 | 560 | 1050
80 43 90 170 | 350 | 530 | 930
100 38 79 150 | 305 | 460 | 870
125 34 72 130 | 275 | 410 | 780
150 31 64 120 | 250 | 380 | 710

© Capacities in cubic feet per hour through Schedule 40 pipe with maximum
0.3"W.C. pressure drop with up to 14"W.C. gas pressure. Specific gravity is 0.60 for
natural gas and 1.50 for propane gas.
@ For pipe capacity with propane gas, divide natural gas capacity by 1.6.
Example: What is the propane gas pipe capacity for 60 feet of 1-1/4" pipe?
The natural gas capacity is 400 CFH. Divide by 1.6 to get 250 CFH for propane gas.

12 6-583.15



INSTALLATION - HIGH ALTITUDE ACCESSORY KIT

HIGH ALTITUDE ACCESSORY KIT

Modine’s gas-fired equipment standard input ratings are
certified by ETL. For elevations above 2,000', ANSI Z223.1
requires ratings be reduced 4 percent for each 1000'. above sea
level. For units in Canada, CSA requires that ratings be reduced
10 percent at elevations above 2,000'. The high altitude
adjustment instructions and pressure switch kits listed in this
manual are for use with units that will be installed over 2,000’
These methods and kits comply with both ANSI Z223.1 and
CSA requirements.

If a unit is to be installed at higher elevations AND converted from
natural gas to propane gas operation, a propane conversion kit
must be used in conjunction with the pressure adjustment
methods and pressure switch kits listed herein. For the selection
and installation instructions for propane conversion kits, please
see the latest revision of Modine Manual 75-515.

Selection of the Proper Pressure and Kit

To determine the proper manifold pressure at altitude and if
required, the proper combustion air pressure switch kit, the full
model number of the heater, the fuel to be used, and the
altitude the unit will be installed at must be known. Refer to the
unit serial plate or carton label to obtain the necessary
information about the unit.

After obtaining this information, refer to the gas pressure and
selection charts shown in Tables 13.1 through 13.3. The pressure
charts are differentiated by elevation, fuel type, and country
the product is being installed in. The selection charts are
differentiated by product type, altitude and fuel type. If
converting from natural gas to propane gas and operation
at high altitude, both a propane conversion kit and a
pressure switch kit must be used (if applicable). Selection
charts include the proper kit suffix, when required.

Table 13.1 - Natural Gas Heating Values at
Altitude ©©®

Manifold Pressure Adjustment

The inlet pressure to the unit must be confirmed to be within
acceptable limits (6-7" W.C. for natural gas and 11-14" W.C.
for propane gas) before opening the shutoff valve or the
combination gas valve may be damaged.

Heaters for use with natural gas have gas valves that need to
be field set at 3.5” W.C. manifold pressure at 7.0” W.C. inlet
pressure.

Units for use with propane gas need to be field set for 10.0”
W.C. manifold pressure at 14.0” W.C. inlet pressure.

Installation above 2,000' elevation requires adjustment of the
manifold pressure as described.

Derated BTU Content Gas and Manifold Pressure
Calculation

Some utility companies may derate the BTU content (heating
value) of the gas provided at altitude to a value other than 1,050
BTU/#t3 for natural gas or 2,500 BTU/ft3 for propane gas to
allow certain heating appliances to be used with no manifold
pressure adjustments. For this reason it is necessary that the
supplying utility be contacted for detailed information about the
gas type and BTU content (heating value) before operating any
heater. Tables 13.1 and 13.2 show the standard derated heating
values (4% per 1,000' of elevation in the USA and 10% between
2,001" and 4,500' elevation in Canada) of natural and propane
gases at various altitudes. If the utility is supplying gas with
heating values as shown in Tables 13.1 and 13.2, the manifold
pressure should be set to 3.5" W.C for natural gas and 10.0"
W.C. for propane gas.

NOTE: Only the high fire gas pressure need be adjusted, low
fire gas pressure should remain the same.

Table 13.2 - Propane Gas Heating Values at
Altitude @0®

i Gas Heating Values at Altitude (BTU/ft3) i Gas Heating Values at Altitude (BTU/ft3)
Altitude (ft) Altitude (ft)
USA Canada USA Canada
0-2,000 1,050 1,050 0-2,000 2,500 2,500
2,001-3,000 929 2,001-3,000 2,212
3,001-4,000 892 945 3,001-4,000 2,123 2,250
4,001-4,500 874 4,001-4,500 2,080
4,501-5,000 856 856 4,501-5,000 2,038 2,038
5,001-6,000 822 822 5,001-6,000 1,957 1,957
6,001-7,000 789 789 6,001-7,000 1,879 1,879
7,001-8,000 757 757 7,001-8,000 1,803 1,803
8,001-9,000 727 727 8,001-9,000 1,731 1,731
9,001-10,000 698 698 9,001-10,000 1,662 1,662
10,001-11,000 670 670 10,001-11,000 1,596 1,596
11,001-12,000 643 643 11,001-12,000 1,532 1,532
12,001-13,000 618 618 12,001-13,000 1,471 1,471
13,001-14,000 593 593 13,001-14,000 1,412 1,412

@ Values shown are for 3.5" W.C. manifold pressure, for other BTU content values (available from local utility) use Equation 14.1 to calculate manifold pressure.
@ Values shown are for 10.0" W.C. manifold pressure, for other BTU content values (available from local utility) use Equation 14.1 to calculate manifold pressure.
® When installed at altitudes above 2,000, a pressure switch may need to be changed. Refer to Table 13.3 to determine if a switch change is required.

@ Gas heating values are derated 4% per 1,000’ of elevation in the USA and 10% between 2,000' and 4,500' elevation in Canada in accordance with ANSI Z223.1

and CSA-B149, respectively.
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INSTALLATION - HIGH ALTITUDE ACCESSORY KIT

Table 13.3 - High Altitude Kits for HD/HDB ©

If the heating value of the gas being supplied is different than
the values shown in Tables 13.1 and 13.2, use the following
equation to determine the appropriate manifold pressure for the
altitude and gas heating value being supplied.

Equation 14.1 - Manifold Pressure for Derated Gas

MP,

ACT = BTUACT

X MPg,

WHERE:

MP, . =

ACT

BTU_, =

TBL

BTU, ., =

ACT

SL

Manifold Pressure (in. W.C.) at Altitude —
Manifold pressure setting for the heater being
installed

BTU/ft3 Content of Gas —
Obtained from Tables 13.1 or 13.2 (whichever is
applicable)

BTU/ft3 Content of Gas —
Obtained from the local utility company

Manifold Pressure (in. W.C.), at Sea Level —
Use 3.5" W.C. for natural gas and 10.0" W.C. for
propane gas

NOTE: Only the primary manifold pressure should be adjusted
on units equipped with two-stage or modulating gas controls.
No adjustments to the low fire manifold pressure are necessary
on these units.

14

Model Size
US and Canada
Altitude (ft) 30 | 45 | 60 75 | 100 | 125
Item Code|ltem Code|ltem Code| Item Code | Item Code | Item Code
0-2.000 no_t no_t nqt nqt no_t no_t
) required | required | required | required | required | required
2,001-4,500 67248 | 67248 | 67248 | 67248 | 67248 | 67248
4,501-5,500 67248 | 67248 | 67248 | 67248 | 67248 | 67248
5,501-6,500 67248 | 67248 | 67248 | 67248 | 67248 | 67248
6,501-7,500 | 67248 | 67248 | 67248 | 67248 | 68408 | 68408
7,501-8,500 | 67248 | 67248 | 67248 | 67248 | 68408 | 68408
8,501-9,500 67248 | 67248 | 67248 | 68405 | 68408 | 68408
9,501-10,000 | 67248 | 67248 | 67248 | 68405 | 68408 | 68408
10,001-11,000 | 55945 | 55945 | 55945 | 55946 | 68409 | 68409
11,001-12,000 | 55945 | N/A N/A | 55946 | 68409 | 68409
12,001-13,000 | 55945 | N/A N/A | 55944 | 68411 | 68411
13,001-14,000 | 55945 | N/A N/A | 55944 | 68411 | 68411

© For Label Only (67248) kits
to be filled out and attached to the unit by the installer.
Please contact the local Modine representative at 1.800.828.4328 (HEAT).

6-583.15
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INSTALLATION - ELECTRICAL CONNECTIONS
ELECTRICAL CONNECTIONS

A WARNING

1. Disconnect power supply before making wiring connections
to prevent electrical shock and equipment damage.

2. All appliances must be wired strictly in accordance with
wiring diagram furnished with the appliance. Any wiring
different from the wiring diagram could result in a hazard
to persons and property.

3. Any original factory wiring that requires replacement must
be replaced with wiring material having a temperature
rating of at least 105°C.

4. Ensure that the supply voltage to the appliance, as
indicated on the serial plate, is not 5% greater than rated
voltage.

A CAUTION

Ensure that the supply voltage to the appliance, as indicated
on the serial plate, is not 5% less than the rated voltage.

—_

. Installation of wiring must conform with local building codes,
or in the absence of local codes, with the National Electric
Code ANSI/NFPA 70 - Latest Edition. Unit must be electrically
grounded in conformance to this code. In Canada, wiring
must comply with CSA C22.1, Part 1, Electrical Code.

. Two copies of the unit wiring diagram are provided with each
unit. One is located in the side access control compartment
and the other is supplied in the literature packet. Refer to this
diagram for all wiring connections.

. Make sure all multi-voltage components (motors, transform-
ers, etc.) are wired in accordance with the power supply
voltage.

. The power supply to the unit must be protected with a fused
or circuit breaker switch.

. The power supply must be within 5 percent of the voltage
rating and each phase must be balanced within 2 percent of
each other. If not, advise the utility company.

6. External electrical service connections that must be installed

include:

a. Supply power connection (115, 208, 230, 460, or 575 volts).

b. Connection of thermostats, or any other accessory control

devices that may be supplied (24 volts).

NOTE: All units with supply voltage 208V and greater must use
a field installed step-down transformer, available as a separate
accessory. Refer to Table 15.1 for additional information on the
required transformer.

7. Refer to Figures 18.1 and 18.2 for the side access control
compartment location.

8. All supply power electrical connections are made in the side
access control compartment of the unit. The low voltage
(thermostat and accessory control devices) can be wired to
the terminals in the side access control compartment. Refer
to the wiring diagram for the terminal location of all low
voltage wiring.

N

w

N

o
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INSTALLATION - ELECTRICAL CONNECTIONS

ELECTRICAL CONNECTIONS

Location of thermostat should be determined by heating
requirements and be mounted on an inside wall about 5' above
floor level where it will not be affected by heat from the unit

or other sources, or drafts from frequently opened doors. See
instructions packed with thermostat.

Wiring Adjustments for Blower Motors

The blowers used on Modine HDB units are direct drive and
equipped with three speed motors. Air temperature rise of the
unit is determined by the speed setting and the amount of static
pressure in the system. Units are normally shipped with motors
set at high speed. Motor speed is changed by connecting the
motor lead for the desired fan speed to the “EAC” or “BLO”
terminal of the control board. Unused motor leads for other
speeds are placed on the “PARK” terminals of the board (see
the wiring diagram on page 21).

When applying a blower equipped unit to a duct system or
other load, consult the performance curves on this page to
determine the air temperature rise for a given motor speed
range and static pressure. Verify that the static pressure on the
outlet of the unit does not exceed the maximum specified for
the unit. If static pressure is too high it must be reduced either
by modifications to the system or using the medium or low
motor speed. If the unit shuts down on high limit during normal
operation, a higher motor speed should be used.

16 6-583.15

Blower Curve Models (HDB 60-125 Only)

Speeds

Low — — — = Medium

Temperature Rise (Deg. F)

Temperature Rise (Deg. F)

Temperature Rise (Deg. F)

Temperature Rise (Deg. F)

70

HDB 60

65
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60

741

55

< 808

50
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45
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40
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35
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70

0.10 0.20 0.30 0.40 0.50

External Static Pressure (IN. WC)

HDB 75

0.60

0.70
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794
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60
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55 =

-11010

50

1111

45

1235

40

1389

35

1587

0.00

0.10 0.20 0.30 0.40 0.50

External Static Pressure (IN. WC)

HDB 100

0.60

0.70

1140

£ 1235

- 1347

45

1481

40

1646

350 """

1852

2116

0.00

75

0.10

020 030 040 050 060 070
External Static Pressure (IN. WC)

HDB 125

0.80

1235

70

65

1323

60

1425

“| 1543

55

50

1684

45

1852

40

2058

2315

0.00

0.10

0.20 0.30 0.40 0.50 0.60
External Static Pressure (IN. WC)

0.70

0.80

W42

4D

W42
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INSTALLATION - OPERATION
OPERATION

Prior to Operation

IMPORTANT

1. To prevent premature heat exchanger failure, observe

2. Start-up and adjustment procedures must be performed

heat exchanger tubes. If the bottom of the tubes become
red while blower and furnace are in operation, check to be
sure the blower has been set to the proper RPM for the
application. Refer to page 16 for wiring adjustments for
blower motors.

by a qualified service agency.

Although this unit has been assembled and fire-tested at the
factory, the following pre-operational procedures should be
performed to assure proper on-site operation.

1.

Turn off power to the unit at the disconnect switch. Check
that fuses or circuit breakers are in place and sized correctly.
Turn all hand gas valves to the “OFF” position.

. Remove the side control access panel.
. Check that the supply voltage matches the unit supply

voltage listed on the Model Identification plate. Verify that
all wiring is secure and properly protected. Trace circuits to
insure that the unit has been wired according to the wiring
diagram. If installed at altitudes above 2,000' and the high
altitude kit includes a combustion air proving switch, replace
the switch in the unit with the switch provided in the kit. Take
care to ensure that the tubing and electrical connections are
securely fastened.

. Check to insure that the venting system is installed correctly

and free from obstructions. Before you start use the following

steps to verify that the venting system is adequately sized:

a. Seal any unused openings in the venting system.

b. Inspect the venting system for proper size and horizontal
pitch, as required in the National Fuel Gas Code, ANSI
Z223.1 (NFPA 54) or CSA B149.1 Installation Code - latest
edition and these instructions. Determine that there is
no blockage or restriction, leakage, corrosion and other
deficiencies, which could cause an unsafe condition.

c. Insofar as practical, close all building doors and windows
and all doors between the space in which the appliance(s)
connected to the venting system are located and other
spaces of the building. Turn on clothes dryers and any
exhaust fans such as range hoods and bathroom exhausts,
so they shall operate at maximum speed. Do not operate a
summer exhaust fan. Close fireplace dampers.

d. Follow the lighting instructions. Place the appliance being
inspected in operation. Adjust thermostat so that the
appliance will operate continuously.

e. After it has been determined that each appliance connected
to the venting system properly vents when tested as
outlined above, return doors, windows, exhaust fans,
fireplace dampers and any other gas-burning appliance to
their previous conditions of use.

f. If improper venting is observed during any of the above
tests, the venting system must be corrected.

. Check to see that there are no obstructions to the intake and

discharge of the unit.

. Check fan clearance. Fan should not contact casing when

spun by hand.

. Check to make sure that all filters are in place and that

they are installed properly according to direction of air flow
(if applicable).

. Perform a visual inspection of the unit to make sure no

damage has occurred during installation. Check to ensure all
fasteners are in place and the burner openings are properly
aligned with the heat exchanger tubes and that the gas orifices
are centered in the burner inspirator tube opening.

. Check that all horizontal deflector blades are open a minimum

of 30° as measured from vertical.
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Turn on power to the unit at the disconnect switch.

Check the thermostat, ignition control, gas valve, and supply
fan blower motor for electrical operation. If these do not
function, check that the wiring is per the diagram.

. Check the blower wheel for proper direction of rotation when
compared to the air flow direction arrow on the blower
housing (if applicable). Blower wheel rotation, not air
movement, must be checked as some air will be delivered
through the unit with the blower wheel running backwards.
For blower units, check the blower speed (RPM). Refer to
“Blower Adjustments” for modification.

Check the motor speed (RPM).

Check the motor voltage.

Check the motor amp draw to make sure it does not exceed
the motor nameplate rating.

. Recheck the gas supply pressure at the field installed
manual shut-off valve. The minimum inlet pressure should
be 6" W.C. on natural gas and 11" W.C. on propane gas.
The maximum inlet pressure for either gas is 14" W.C. If
inlet pressure exceeds 14" W.C., a gas pressure regulator
must be added upstream of the combination gas valve.
Open the field installed manual gas shut-off valve.

Place the manual main gas valve on the combination gas
valve in the “ON” position. Call for heat with the thermostat.
Check to make sure that the main gas valve opens. Check
the manifold gas pressure (See “Main Burner Adjustment”)
while the supply fan blower is operating.

Check to insure that gas controls sequence properly (see
“Control Operating Sequence”). If you are not familiar with
the unit’'s controls (i.e. combination gas control), refer to the
control manufacturer’s literature supplied with the unit.
Once proper operation of the unit has been verified,
remove any jumper wires that were required for testing.
Replace the side control access panel.

If installed at altitudes above 2,000', affix label included with
high altitude kit and fill in all fields with a permanent marker.

ain Burner Adjustment

e gas pressure regulator (integral to the combination gas
ntrol) is adjusted at the factory for average gas conditions. It is
portant that gas be supplied to the unit heater in accordance

with the input rating on the serial plate. Actual input should be
checked and necessary adjustments made after the unit heater is
installed. Over-firing, a result of too high an input, reduces the

life of the appliance and increases maintenance. Under no
circumstances should the input exceed that shown on the serial
plate.Measuring the manifold pressure is done at the outlet
pressure tap of the gas valve.

To Adjust the Manifold Pressure
. Move the field installed manual shut-off valve to the “OFF”

position.

. Remove the 1/8" pipe plug from the outlet pressure tap on

the gas valve and attach a water manometer of “U” tube type
which is at least 12" high.

. Move the field installed manual gas shut-off valve to the “ON”

position.

. Create a high-fire call for heat from the thermostat.
. Refer to Table 12.1 to determine the correct high fire manifold

pressure for the gas type of the unit. Pressures at 0-2,000'
elevation are 3.5" W.C. for natural gas, 10" W.C. for propane
gas, for elevations above 2,000’ refer to the instructions on
page 13. Adjust the main gas pressure regulator spring to
achieve the proper manifold pressure (for location, see the
combination gas control literature supplied with unit).

6. After adjustment, move the field installed manual shut-off valve

to the “OFF” position and replace the 1/8" pipe plug.

7. After the plug is in place, move the field installed manual shut-

off valve to the “ON” position and recheck pipe plugs for gas
leaks with soap solution.
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CONTROL OPERATING SEQUENCE / UNIT COMPONENTS
CONTROL OPERATING SEQUENCE

Upon a call for heat from the thermostat, power is supplied to all ready started it will start shortly. If a flame is not sensed for
the power exhauster motor. The unit will go through a purge any reason the main valve will close and there will be a short
period and then the direct spark igniter will be energized. At the purge period before ignition is tried again. If the flame is not
same time, the main valve in the combination control valve will sensed after 4 tries, there will be at least a 1 hour wait before
open to allow gas to flow to the burners. If the fan motor has not ignition is tried again.
Figure 18.1 - Major Gas, Electrical Service, Safety and Other Components
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1. Power Exhauster 5. Control Transformer 9. Direct Spark Igniter (hidden)
2. Pressure Switch 6. Flame Sensor (hidden) 10. Manual Reset Control (hidden,
3. Integrated Direct Spark Control Board 7. Flame Rollout Switch propeller 100-125 only)
4. Combination Gas Control 8. Auto Reset Limit Control (hidden)
Table 18.1 - Control Options
o Control Service Thermostat Type of Model
Control Description Code No. | Voltage Voltage Gas Size
Single-Stage, Direct Spark Ignition, 100% Shut-Off with Continuous Retry 1 115V 24V Natural 30-125
- Utilizes a single-stage combination gas control with ignition control. Gas is lit with a
direct spark igniter on call for heat. 21 115V 24V Propane 30-125
Two-Stage, Direct Spark Ignition, 100% Shut-Off with Continuous Retry 12 115V 24V Natural 75-125
- Utilizes a two-stage combination gas control with built-in ignition control.
Firing rate is 100% and 50% of full rated input. Gas is lit with a direct spark 22 115V 24V Propane 75-125
igniter on call for heat.
Table 18.2 - Propeller Model HD Performance Table 18.3 - Blower Model HDB Performance
Model HD Sizes Model HDB Sizes
30 45 60 75 100 125 60 75 100 125
Btu/Hr Input 30,000 | 45,000 | 60,000 | 75,000 | 100,000 | 125,000 Btu/Hr Input ©® 60,000 | 75,000 | 100,000 125,000
Btu/Hr Output 24,900 | 36,900 | 49,200 | 62,250 | 82,000 | 102,500 Btu/Hr Output ©® 49,200 | 61,500 | 82,000 102,500
Entering Airflow (CFM) @ 70°F| 505 720 990 1160 | 1490 | 1980 Entering Airflow Range (CFM) | 635-1111 | 794-1389 | 1140-2116| 1235-2058
Outlet Velocity (FPM) 523 725 653 769 565 747 Outlet Velocity (FPM) 437-726 | 546-908 | 443-781 488-773
Air Temp. Rise (°F) 44 46 45 48 50 47 Air Temp. Rise (°F) 40-70 40-70 35-65 45-75
Max. Mounting Height (Ft.) 10 10 12 14 12 16 Max. Mounting Height (Ft.) @ 7-13 7-16 8-19 8-17
Heat Throw (Ft.) Heat Throw (Ft.) g ] g :
(@ Max Mtg Ht.) 25 27 36 38 42 56 (@ Max Mg Ht) ® 20-45 24-57 27-68 27-59
Motor Type SP SP PSC | PSC SP PSC Motor Type O PS.C. | PSC. | PScC. PS.C.
Motor HP 115 115 112 112 1/6 1/8 Motor HP 1/4 1/3 12 12
Motor RPM 1550 1550 1625 1625 1050 1625 Motor RPM Max 1100 | Max 1100 | Max 1100 | Max 1100

® Ratings shown are for elevations up to 2,000 feet. For elevations above 2,000 feet,
ratings should be reduced at the rate of 4% for each 1,000 feet above sea level. (In
Canada see rating plate.) Reduction of ratings requires use of a high altitude kit.

@ Data taken at 55°F air temperature rise. At 65°F ambient and unit fired at full-rated
input. Mounting height as measured from bottom of unit, and without deflector hoods.
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DIMENSIONAL DATA - MODEL HD/HDB
Propeller Units - Model HD

Figure 19.1 - Dimensional Drawings - Model HD

Blower Units - Model HDB

Figure 19.2 - Dimensional Drawings - Model HDB
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Table 19.1 - Dimensions (inches) - HD

Models HD30 | HD45 | HD60 | HD75 |HD100/125

A 26.8 | 26.8 | 26.8 | 26.8 35.5

B 12.2112.2 | 18.0 | 18.0 20.5

C 16.5| 16.5 | 16.5 | 16.5 22.0

D 1491|149 (149 | 149 22.5

E 10.1 1 10.1 [ 159 [ 15.9 13.4

F 75 | 7.5 |10.7 | 10.7 14.0
G 18.5| 18.5 | 185 | 18.5 -

H 76 | 76 | 78 | 7.8 8.4

Gas Connection 12 | 1/2 172 | 1/2 112

I 345|345 | 34.5|34.5 43.0

J 22 22 25 25 31.0

Fan Diameter 10 10 14 14 18.0

Approx. Shipping Weight (Ibs.) 67 72 92 97 143
Vent Connector Size (in) 3 3 3 3 4

Table 19.2 - Dimensions (inches) - HDB

Models HDB60 | HDB75 | HDB100/125
A 26.8 26.8 35.5
B 18.0 18.0 20.5
C 16.5 16.5 22.0
D 14.9 14.9 22.5
E 15.9 15.9 18.4
F 10.7 10.7 14.0
G 18.5 18.5 -
H 7.8 7.8 8.4
Gas Connection 112 1/2 1/2
| 34.5 34.5 445
J 25.0 25.0 415
Blower 9-7 9-7 10-10
Approx.Shipping Weight (Ibs.) 92 97 151
Vent Connector Size (in) 3 3 4

Table 19.3 - Clearance to Combustibles, Model HD/HDB

Clearance to Combustible Recommended Service
Unit Side Material Clearance
HD HDB HD/HDB

Top and Bottom 1" 6" 18"
Access Side 1" 6" 18"
Non-Access Side 1" 6" 18"
Rear 18" 18" 18"

Vent Connector 4" 4" 18"
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Figure 19.3 - Mounting

Mounting brackets are slotted to accomodate
joists on 16" or 24" centerlines.
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SERVICE /| MAINTENANCE / TROUBLESHOOTING

A WARNING

When servicing or repairing this equipment, use only factory-
approved service replacement parts. A complete replacement
parts list may be obtained by contacting the factory. Refer

to the rating plate on the appliance for complete appliance
model number, serial number, and company address. Any
substitution of parts or controls not approved by the factory
will be at the owner’s risk.

A CAUTION

1. Service or repair of this equipment must be performed by a
qualified service agency.

2. Do not attempt to reuse any mechanical or electrical
controllers which have been wet. Replace defective controller.

A IMPORTANT

To check most of the Possible Remedies in the troubleshooting
guide listed in Table 20.1, refer to the applicable sections of
the manual.

General Maintenance

The unit and venting system must be checked once a year by a
qualified service technician.

All installation and service of these units must be
performed by a qualified installation and service agency.
Before any service, BE SURE TO TURN OFF GAS AT THE
MANUALSHUT-OFFVALVEAHEAD OF THECOMBINATION
GASCONTROLANDTURNOFFALLELECTRICPOWERTO
THE HEATER.

Table 20.1 - Troubleshooting

1. Service air moving components annually.

a. Check fan for fit on motor shaft and for damage to blades.

2. Keep unit free from dust, dirt, grease, and foreign matter,
paying particular attention to:

a. Combustion air inlets.

b. Burners and burner orifices. Turn off gas ahead of the
combination gas control and shut off electric power to
the heater. Remove the access panel, open the union
on the gas line, and disconnect the igniter and sensor
wires. Remove the screws that attach the burner tray to
the header plate and remove the burner tray and manifold
assembly from the heater. Carefully clean the burners
with a wire brush or other suitable means. Replace any
damaged or deteriorating burners or orifices. Install the
burner assembly back on to the header making certain that
all screws, pipes and electrical connections are tight.

CAUTION: Be careful when handling the igniter and flame

sensor.

3. Inspect the flame sensor and igniter for deterioration and/or
cracks.

4. Verify that the burners are touching each other at the
carryover points. This will ensure flame carryover from burner
to burner.

a. Clean exterior of heat exchanger tubes.
b. Fan blades.

5. Check wiring for possible loose connections.

6. Controls — The gas valves and piping should be checked
annually for general cleanliness and tightness. The gas
controls should be checked to insure that the unit is operating
properly. See control instruction sheets furnished separately
with the unit heater.

7. Power exhaust assembly/motor — The power exhaust motor
bearings have been lubricated for long life and do not
require additional lubrication. In dirty environments, it may be
desirable to clean the motors and blower housing and blow
out the cooling air passages of the motor with compressed air.

8. Perform periodic cleaning of inlet and vent terminal screens.

TROUBLE POSSIBLE CAUSE

POSSIBLE REMEDY

Unit does nothing 1. Power supply is off

2. No 24V power to thermostat

3. Thermostat malfunction

1. Turn on main power
2 a. Check control transformer

b. If failed transformer - check thermostat wire gage and length
3 a. Verify wire connections to R&W terminals only

b. Check / replace thermostat

4. LED flashes 4. Check LED flash code
5. Blown fuse on control board 5. Replace fuse
6. Defective control 6. Replace control
LED light off or 1. Blown fuse on control board 1. Replace fuse
flashing 2. Multiple causes 2. Control board LED flash codes vary with control type. A decal is
installed in the unit giving a brief description of the applicable codes
for your heater. For more detail, see the control board data sheet
included with the unit.
Unit starts but does 1. Main gas is off 1. Open manual gas valve
not ignite 2. Airin gas line 2. Purge gas line
3. Main or manifold gas pressure 3. Set gas pressures per manual instructions
4. Check gas valve switch 4. Set gas valve switch to “ON” position
Unit goes through cycle 1. Reversed main power polarity 1. Black wire - HOT, White wire - NEUTRAL, Green wire - GROUND
but the burners go out 2. Unit not grounded 2. Ground unit and verify quality of ground connection
in less then 10 seconds 3. Flame not sensed 3. Check flame sense probe and connection
Air circulating fan 1. Loose connections 1. Check all connections
inoperable 2. Defective control board 2. Check control board data sheet and function
3. Defective fan motor 3. Check fan motor
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UNIT WIRING

Wiring Diagram Selection

Since internal or factory wiring may vary depending on type. The following wiring diagram represents a unit equipped
the controls manufacturer, the wiring diagrams must be with a single or two stage gas valve and direct spark ignition.
appropriately selected with the proper gas valve and ignition

Figure 21.1 - Unit Heater Wiring Diagram (Single and Two Stage, Direct Spark Ignition)
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NOTES TO INSTALLER:
1. ALLWIRING MUST COMPLY WITH NATIONAL ELECTRIC CODE AND ALL LOCAL CODES.  MOTOR LEAD COLOR FOR DIRECT DRIVE BLOWER MOTORS
2. ALL COMPONENTS MUST AGREE WITH THEIR RESPECTIVE POWER SOURCE. WH-NEUTRAL  BL - MED

3. VERIFY THE POWER SOURCE AND THE UNIT POLARITY. BK-HI RED-LO

4. USETYPE 105°C REPLACEMENT WIRE 300V OR GREATER.

5. USED ON PROPELLER MODELS 100 AND LARGER.

6. TWO SWITCHES: 30-75, ONE SWITCH: 100-125 NOT USED ON 150-400 UNITS.

ATTACH WIRES NOT USED TO "PARK" TERMINALS
UNITS ARE FACTORY WIRED FOR HIGH SPEED OPERATION.

WIRING LEGEND
CAUTION: FACTORY WIRING LINE 24V INDICATES TERMINAL
FAILURE TO WIRE THIS UNIT ACCORDING TO THIS WIRING DIAGRAM MAY RESULT AL KQMPONENTWIRING | ——  —— BOARD CONNECTION
IN INJURY TO THE INSTALLER OR USER. FOR DEVIATIONS CONTACT THE FACTORY. WIRE NUT —
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MODEL & SERIALNUMBER/REPLACEMENT PARTS

Figure 22.1 - Model Number Designations (Remove access cover to locate)

HD 45 A S 01

HD - Tubular Power Vented
Propeller Unit

HDB - Tubular Power
Vented Blower Unit

MBH Input

30 - 30,000 Btu/hr input
45 - 45,000 Btu/hr input
60 - 60,000 Btu/hr input
75 - 75,000 Btu/hr input
100 - 100,000 Btu/hr input
125 - 125,000 Btu/hr input

Heat Exchanger Type
A - Aluminized
S - Stainless Steel

Ignition Type
S - Direct Spark

Power Code
01 - 115 volt, 60 hertz,
single phase

A

S B

A N

N - None

Future
A-All

Dev Digit

Fan Guard Digit
N - None (all blower models)
F - Fingerproof

Control Code

11 - Single Stage, Natural Gas
12 - Two Stage, Natural Gas

21 - Single Stage, Propane Gas
22 - Two Stage, Propane Gas

Factory Installed Option Digit

Figure 22.2 - Serial Number Designations (Remove access cover to locate)

CONTROL SUPPLIER

05 - Honeywell
08 - Fenwal

SPO MODEL

01 - RobertShaw 09 - White Rogers
17 - United Tech

GAS VALVE SUPPLIER
01 - RobertShaw

05 - Honeywell
09 - White Rogers

.

WEEK OF
MANUFACTURE

MOTOR SUPPLIER

08 - Brookside

05 - Universal 18 - Franklin X

15 - Marathon 38 - A.O. Smith 20 - Morrison 01 - Revcor
10 - Lau
19 - Air Drive

Same as Requirements
Planning Shop Calendar

‘ YEAR OF MANUFACTURE

w3 30010017091098123410000
00 - Orginal -0 - Wodite

FAN VENDOR CODE

‘ SPO NUMBER

SEQUENTIAL NUMBER
Number varies from 0000 to 9999.
Each unit within same week of
manufacture is to have unique number.

Replacement Parts

When requesting parts please contact your local representative. Please have full model and serial number available. If you require
assistance in locating your representative, please call the number located on the back page.
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COMMERCIAL WARRANTY

Seller warrants its products to be free from defects in material and
workmanship, EXCLUSIVE, HOWEVER, of failures attributable to the use

of materials substituted under emergency conditions for materials normally
employed. This warranty covers replacement of any parts furnished from the
factory of Seller, but does not cover labor of any kind and materials not
furnished by Seller, or any charges for any such labor or materials, whether
such labor, materials or charges thereon are due to replacement of parts,
adjustments, repairs, or any other work done. This warranty does not apply to
any equipment which shall have been repaired or altered outside the factory of
Seller in any way so as, in the judgment of Seller, to affect its stability, nor
which has been subjected to misuse, negligence, or operating conditions in
excess of those for which such equipment was designed. This warranty does
not cover the effects of physical or chemical properties of water or steam or
other liquids or gases used in the equipment.

BUYER AGREES THAT SELLER’S WARRANTY OF ITS PRODUCTS TO BE
FREE FROM DEFECT IN MATERIAL AND WORKMANSHIP, AS LIMITED
HEREIN, SHALL BE IN LIEU OF AND EXCLUSIVE OF ALL OTHER
WARRANTIES, EITHER EXPRESS OR IMPLIED, WHETHER ARISING
FROM LAW, COURSE OF DEALING, USAGE OF TRADE, OR OTHERWISE,
THERE ARE NO OTHER WARRANTIES, INCLUDING WARRANTY OF
MERCHANTABILITY OR FITNESS FOR PURPOSE, WHICH EXTEND
BEYOND THE PRODUCT DESCRIPTION CONFIRMED BY BUYER AND
SELLER AS OF THE DATE OF FINAL AGREEMENT.

This warranty is void if the input to the product exceeds the rated input as
indicated on the product serial plate by more than 5% on gas-fired and oil-fired
units, or if the product in the judgment of SELLER has been installed in a
corrosive atmosphere, or subjected to corrosive fluids or gases, been subjected

to misuse, negligence, accident, excessive thermal shock, excessive humidity,
physical damage, impact, abrasion, unauthorized alterations, or operation
contrary to SELLER’S printed instructions, or if the serial number has been
altered, defaced or removed.

BUYER AGREES THAT IN NO EVENT WILL SELLER BE LIABLE FOR
COSTS OF PROCESSING, LOST PROFITS, INJURY TO GOODWILL, OR
ANY OTHER CONSEQUENTIAL OR INCIDENTAL DAMAGES OF ANY KIND
RESULTING FROM THE ORDER OR USE OF ITS PRODUCT, WHETHER
ARISING FROM BREACH OF WARRANTY, NONCONFORMITY TO
ORDERED SPECIFICATIONS, DELAY IN DELIVERY, OR ANY LOSS
SUSTAINED BY THE BUYER.

Component

Applicable Models

BUYER'S REMEDY FOR BREACH OF WARRANTY, EXCLUSIVE OF ALL
OTHER REMEDIES PROVIDED BY LAW, IS LIMITED TO REPAIR OR
REPLACEMENT AT THE FACTORY OF SELLER, ANY COMPONENT WHICH
SHALL, WITHIN THE APPLICABLE WARRANTY PERIOD DEFINED HEREIN
AND UPON PRIOR WRITTEN APPROVAL, BE RETURNED TO SELLER
WITH TRANSPORTATION CHARGES PREPAID AND WHICH THE
EXAMINATION OF SELLER SHALL DISCLOSE TO HAVE BEEN DEFECTIVE;
EXCEPT THAT WHEN THE PRODUCT IS TO BE USED BY BUYER AS A
COMPONENT PART OF EQUIPMENT MANUFACTURED BY BUYER,
BUYER'S REMEDY FOR BREACH, AS LIMITED HEREIN, SHALL BE
LIMITED TO ONE YEAR FROM DATE OF SHIPMENT FROM SELLER. FOR
GAS-FIRED PRODUCTS INSTALLED IN HIGH HUMIDITY APPLICATIONS
AND UTILIZING STAINLESS STEEL HEAT EXCHANGERS, BUYER'’S
REMEDY FOR BREACH, AS LIMITED HEREIN, SHALL BE LIMITED TO

TEN YEARS FROM DATE OF SHIPMENT FROM SELLER.

These warranties are issued only to the original owner-user and cannot be
transferred or assigned. No provision is made in these warranties for any
labor allowance or field labor participation. Seller will not honor any expenses
incurred in its behalf with regard to repairs to any of Seller’s products. No
credit shall be issued for any defective part returned without proper written
authorization (including, but not limited to, model number, serial number,

date of failure, etc.) and freight prepaid.

OPTIONAL SUPPLEMENTAL WARRANTY

Provided a supplemental warranty has been purchased, Seller extends the
warranty herein for an additional four (4) years on certain compressors.
Provided a supplemental warranty has been purchased, Seller extends the
warranty herein for an additional four (4) years or nine (9) years on certain
heat exchangers.

EXCLUSION OF CONSUMABLES & CONDITIONS BEYOND SELLER’'S
CONTROL

This warranty shall not be applicable to any of the following items: refrigerant
gas, belts, filters, fuses and other items consumed or worn out by normal wear
and tear or conditions beyond Seller’s control, including (without limitation as
to generality) polluted or contaminated or foreign matter contained in the air or
water utilized for heat exchanger (condenser) cooling or if the failure of the part
is caused by improper air or water supply, or improper or incorrect sizing of
power supply.

“APPLICABLE WARRANTY PERIOD”

Heat Exchangers
Gas-Fired Units

OCCURS FIRST

TEN YEARS FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN
TEN YEARS FROM DATE OF RESALE BY BUYER OR ANY OTHER USER, WITHIN TEN YEARS
FROM DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN ONE
HUNDRED TWENTY-SIX MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER

Heat Exchangers
Low Intensity Infrared Units

Compressors
Condensing Units for Cassettes

FIVE YEARS FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN
FIVE YEARS FROM DATE OF RESALE BY BUYER OR ANY OTHER USER, WITHIN FIVE YEARS
FROM DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN SIXTY-SIX
MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER OCCURS FIRST

Burners
Low Intensity Infrared Units

Components excluding Heat Exchangers,
Coils, Condensers, Burners, Sheet Metal

TWO YEARS FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN
Other TWO YEARS FROM DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN
S THIRTY MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER OCCURS FIRST

Heat Exchangers/Coils

Indoor and Outdoor Duct Furnaces and
System Units, Steam/Hot Water Units, Oil-Fired
Units, Electric Units, Cassettes, Vertical Unit
Ventilators, Ventilators, Geothermal Units

Compressors
Vertical Unit Ventilators, Ventilators, Geothermal Units

Burners
High Intensity Infrared Units

Sheet Metal Parts
All Products

ONE YEAR FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN
ONE YEAR FROM DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN
EIGHTEEN MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER OCCURS FIRST

As Modine Manufacturing Company has a continuous product improvement program, it reserves the right to change design and specifications without notice.

/ﬁ
JMIODINE

© Modine Manufacturing Company 2022

Modine Manufacturing Company
1500 DeKoven Avenue

Racine, WI 53403

Phone: 1.800.828.4328 (HEAT)
www.modinehvac.com
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Troubleshooting Hot Dawg® Direct Spark Units

IMPORTANT

The use of this manual is specifically
intended for a qualified installation and
service agency. All installation and service of
these units must be performed by a qualified
installation and service agency.

FOR YOUR SAFETY

What to do if you smell gas:

1. Open windows.

2. Do not try to light any appliance.

3. Do not touch any electrical switch; do not
use any phone in your building.

4. Immediately call your gas supplier from
a neighbor’s phone. Follow the gas
supplier’s instructions. If you cannot
reach your gas supplier, call your fire
department.

Table of Contents

1.

Improper installation, adjustment,
alteration, service or maintenance

can cause property damage, injury

or death and could cause exposure

to substances which have been
determined by various state agencies
to cause cancer, birth defects, or

other reproductive harm. Read the
installation, operating and maintenance
instructions thoroughly before installing
or servicing this equipment.

. Do not locate ANY gas-fired units in

areas where chlorinated, halogenated
or acidic vapors are present in the
atmosphere. These substances can
cause premature heat exchanger
failure due to corrosion, which can
cause property damage, serious injury
or death.
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Definitions

Flame Status - Yellow LED Labeled “Flame”

Heating Sequence of Operation
Thermostat Connections
Call for Heat — Unit Does Nothing..
Troubleshooting Flash Codes
Before Replacing a Control Board..
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Introduction
The purpose of this handbook is to help you troubleshoot through any problems that
might come up when installing or servicing your Modine Hot Dawg® unit heater.

Definitions

Soft Lockout of Control: The control does not initiate a call for continuous fan while in
lockout. The control will respond to an open limit and undesired flame. Lockout shall
automatically reset after 1 hour. Lockout may be manually reset by removing power
from the control for more than 1 second or removing the thermostat call for heat for
more than 1 and less than 20 seconds.

Hard Lockout: If the control detects a fault on the control board, the status LED will be
de-energized and the control will lockout as long as the fault remains. A hard lockout

will automatically reset if the hardware fault clears.
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Flame Status — Yellow LED Labeled “Flame”
Flame status LED is lit when flame is sensed.

Flame LED flashes slowly when flame current is below

1.0uA (+/- 50%), to indicate a “weak” flame.

Flame LED flashes fast when flame is present with gas valve off.

e |f flame is sensed longer than four seconds while the gas valve is
de-energized, the control shall energize the power exhauster and indoor
blower motor

e When flame is no longer sensed, the power exhauster will run through
post-purge and the blower motor will run through fan off delay time

e The control will do a soft lockout, but will still respond to open limit and flame

e Flame LED shall flash rapidly when lockout is due to undesired flame

4 Hot Dawg® Troubleshooting Guide



Heating Sequence of Operation

Listed below is the sequences of operation that occurs when there is a call for heat:

The green LED will be on at all times. It only flashes during a fault.
Thermostat contacts close board terminals R & W together

The 24 VAC at terminal W goes through the limit string first
Terminal IND sends 115 VAC to the power exhauster

The air draft causes the pressure switch to close

After a short delay, 24 VAC powers the gas valve open

The igniter sparks when the gas valve opens

Flame is detected when it carries electrical current from the flame rod
The yellow LED is on, the igniter stops, and the gas valve stays open
After 30 sec, terminal HEAT sends 115 VAC to power the fan motor
When satisfied, thermostat contacts open between R & W

The gas valve closes. The yellow LED is off. The power exhauster
and fan purge for 60-90 sec, then shut off.

)
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Thermostat Connections
Listed below are typical residential thermostat connections to the Hot Dawg®
control hoard. Consult thermostat manufacturer’s instructions for more details.
e T-stat terminal R (required) - Connects to board terminal
R for a 24 VAC source
e T-stat terminal W (required) - Connects to board terminal W to call for heat
e T-stat terminal G (optional) - Connects to board terminal G to call for fan
e T-stat terminal C (optional) - Required for some digital t-stats
Connects to board terminal C for a ground/neutral
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Call for Heat — Unit Does Nothing

The below troubleshooting steps refer to situations where the green light on the control

board is ON:
Step 1: Verify that the thermostat is wired correctly and there is a call for heat.
Step 2: Verify that the thermostat is wired between the R & W terminals on
the terminal strip.
Step 3: Once you've verified that the thermostat is wired correctly and the unit still
does not operate, then:
e Turn power off
* Remove thermostat wires
e Carefully install a jumper wire between terminals R & W directly on the
control board
e Turn power on (Be aware that the unit may start!)
Step 4: If the installation of a jumper wire resolved the issue, then proceed to the next
step. If, however, the installation of a jumper wire did not solve the issue,
please turn to page 8.
Step 5: If unit operates correctly when a jumper wire is installed between terminals

R & W on the board, check the field wiring to the thermostat and verify the
wiring, replacing the thermostat if needed.

)
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Call for Heat — Unit Does Nothing

The below troubleshooting steps refer to situations where the green light on the control
board is ON and the unit does NOT operate correctly when a jumper wire is installed
between terminals R & W on the control hoard:

Step 1: Check for loose connections. Disconnect and reconnect all Molex plugs.
Step 2: Check to make sure there are no troubleshooting codes.
Step 3: Turn the switch to the gas valve off and on. Then leave valve on.
Step 4: If the unit still does not operate correctly, you may have a bad control board.
e |f you suspect a bad control board, turn to page 23 and follow the additional
troubleshooting steps before replacing the control board.

8 Hot Dawg® Troubleshooting Guide



Call for Heat — Unit Does Nothing

The below troubleshooting steps refer to situations where the green light on the control
bhoard is OFF:

Step 1: If the green light on the control board is off, verify there is not a flash code.
Step 2: Verify that there is 24 VAC between Sec & Com on the control board.
e |f 24 VAC is not present between Sec & Com, turn to page 10 for further
troubleshooting steps.
Step 3: Check the fuse for a blown element:
e Remove the fuse
e Check for continuity
e |f fuse is blown, replace fuse
e |f fuse is not blown, then the terminal board in not letting 24 VAC through the
board. If this is the case, please refer to page 23 to see troubleshooting steps
to take before replacing the control board.
Step 4: Check for loose connections.

GREEN LIGHT SEC & COM TERMINALS FUSE

-
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Call for Heat — Unit Does Nothing

The below troubleshooting steps refer to situations where the green light on the control
board is OFF and 24 VAC is NOT present hetween Sec & Com on hoard:

Step 1: Check for loose connections.
Step 2: Check incoming power (115 VAC).
Step 3: If incoming power is correct, check for 24 VAC at the secondary
of the transformer.
e |f incoming voltage is correct and there is no voltage at the secondary, then
replace transformer.
e For more information on how to replace transformer, please visit
www.youtube.com/modineHVAC.
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No Flashes — Troubleshooting Codes
The below troubleshooting information is related to situations where
there are NO flashes:
e |f there is no flash code, please refer to page 8, and follow the
troubleshooting steps.

G

ODINE 1



One Flash — No Power Exhauster
The below troubleshooting information is related to situations where the power
exhauster does not cycle on:

e When there is a ONE flash troubleshooting code, the unit is indicating
that the pressure switch is not closing within 30 seconds of the power
exhauster being energized.

e To determine the cause of the issue, check to see if the power exhauster is
cycling on. If the power exhauster is NOT cycling on, then continue to the
possible causes listed below. If, however, the power exhauster IS cycling on,
go to page 13.

Possible Causes:
e Defective exhauster motor
— This occurs when the exhauster motor is receiving 115 volts from IND
and NEUTRAL terminals on the board, but the exhauster will not run. To

solve this issue, the exhauster needs to be replaced. Verify and replace if
necessary.

o Defective control board
— Not sending 115 volts from IND and NEUTRAL terminals to exhauster. To
solve this issue, replace board.
— Before replacing the board, review page 23 on control board
troubleshooting steps.
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One Flash — Pressure Switch Won't Close
The below troubleshooting information is related to situations where the power
exhauster DOES cycle on:

Unit Sequence: Green light on, call for heat, 24 VAC at R & W, power exhauster
cycles on after approximately 30 seconds, Green light will give one flash.
e When there is a one flash troubleshooting code, it is indicating that the
pressure switch is not closing within 30 seconds of the power exhauster
being energized.

Possible Causes:
Blockage in tubing to pressure or venting is not allowing for a proper vacuum to pull
pressure switch contacts closed. To solve this issue, troubleshoot the units venting.
e Wire off pressure switch
e 24 VAC not coming from board
e Defective pressure switch
— If this is the case, verify the switch is defective and replace.

For more information, visit www.youtube.com/ModineHVAC and watch the
video on venting.

)
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Two Flashes — Pressure Switch

Closes Before Power Exhauster Energizes

When there is a TWO flash troubleshooting code, the unit is indicating that the
pressure switch has closed before the power exhauster is energized.

Troubleshooting Steps:

1. Pull one of the yellow wires off the pressure switch. If the power
exhauster turns on and the code goes away, replace the switch.
If the code persists, go to step 2.

2. Check the yellow wires to see if they are shorted together. Make sure
the connector for the safety harness is seated correctly on the board.

3. If there are no wiring faults, then there is a defective board
(verify and replace if bad).

14 Hot Dawg® Troubleshooting Guide



Three Flashes — Open in the Safety Switch Circuit
When there is a THREE flash troubleshooting code, the unit is indicating that the limit
switch or flame roll out switch is open.
o The limit switch is ignored unless a call for heat is present (R to W energized).
e |f the limit switch is open and a call for heat is present, then:
— The control de-energizes the gas valve, runs the blower motor and runs
the power exhauster.
— The control will flash three times on the LED unit the limit switch closes.
— When the switch re-closes or the call for heat is lost, the control runs
the power exhauster through post-purge and runs the blower through
the fan off delay.
— The control will return to normal operation after the blower off
delay is completed.

Possible Causes:
* Open or short in safety circuit (flame roll out switches some and some limit
switches are manual reset):
— Check for open contacts on switches in safety circuit. Reset flame roll
out switches and manual reset limit switches.
— Check wiring for loose connections.
— Replace defective limits if they will not reset automatically or manually
after the unit heater has cooled.
— Defective board, not letting 24 VAC through limits.
For more information on fixing or replacing a defective board,
reference page 23.

)
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Four Flashes — Unit Sparks, Lights Flame and

Shuts Down After 10 Seconds

The information below is related to situations where the unit DOES SPARK and then
SHUTS DOWN within 10 seconds:

This usually occurs as a result if the safety switch circuit is open:
e Pressure switch is open

Unit Sequence:
e Green light on, call for heat
e Power exhauster cycles on, burner lights, no yellow flame light on board,
burner shuts down after 10 seconds. Fan motor never cycles on.
Possible Causes:
e Reversed polarity:
— To check for reversed polarity:
1. Remove the call for heat
2. Measure voltage across terminal L1 and case. It should be 115 VAC
3. Measure voltage across terminal NEUTRAL and case.
It should be 0 VAC
4. If the readings are backwards, shut off power, then reverse LI and
neutral wires coming from the panel to the unit
® |oose flame sensor wire
e Dirty or defective flame sensor, not sending micro-amps to board:
— Clean sensor with emery cloth
— If issue is not resolved, verify and replace sensor
e Defective board
— Getting correct micro-amps from sensor, but not allowing unit to ignite
— For more information on fixing or replacing a defective board,
reference page 23.
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Four Flashes — Unit in Lockout From Failed Ignition/
Flame Loss — Unit Sparks but Doesn’t Ignite

The information below is related to situations where the unit is in lockout from failed
ignition or flame loss. The unit sparks but DOES NOT IGNITE:

Unit Sequence:

Green light on, call for heat, 24 VAC at R & W terminals

Power exhauster cycles on, start pre-purge, 24 VAC through pressure switch
and limits

Igniter sparks, no ignition, no yellow flame sensor light

Unit will cycle five times in this manner, then the green light will flash four
times. Power exhauster will cycle off and fan motor will never cycle on.

Possible Causes:

Gas valve in “off” position

No 24 VAC from board to gas valve

Loose wires

— Wire off gas valve

Excessive inlet pressure

Low or no gas pressure to inlet of valve (purge lines)

Defective gas valve

— Verify and replace if required

Defective board

— Now allowing ignition

— For more information on fixing or replacing a defective board,
reference page 23.
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Four Flashes — Unit Doesn’t Spark
The information below is related to situations where the unit is in lockout from failed
ignition or flame loss and the unit DOES NOT SPARK:

Unit Sequence:

Green light on, call for heat

Power exhauster cycles on, starts pre-purge

24 VAC power present through pressure switch, limits and to valve

No spark at igniter. RAW gas is going through orifices for approximately six
seconds during this cycle. Unit then cycles off, and there is no yellow flame
sense light.

Will cycle FIVE times in this manner. Then, green light will flash four times,
power exhauster will cycle off and the fan motor does not turn on.

Possible Causes:

18

Loose wires

— Wire off igniter

Defective or damaged igniter

— Examine, verify and replace if needed

Defective board

— Not sending voltage to the igniter

— For more information on fixing or replacing a defective board,
reference page 23.
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Five Flashes — Twin Communication Fault
The information below is related to situations where the troubleshooting code flashes
FIVE times:

Twin Communication Fault:
e QOccurs if the 24 VAC supply to the twins are not in phase with each other or
power is removed from one of the twins.
e While a twin fault exists, the control does not respond to thermostat
commands, and the green light will flash five times.
— Open limit and undesired flame response are still operational
— The control continually tries to establish communication and automatically
resumes normal operation when communication is re-established
— If atwin fault occurs during a heat cycle, both furnaces will terminate the
call immediately
— The only chance for blower mis-synchronization is if the blower off delays
are set differently on the twins
— If a twin fault occurs during high speed fan or continuous fan operation,
both controls will shut the blowers off immediately.
— If a twin communication terminal is not in use and the unit is showing a
troubleshooting code of five flashes, the board may be defective.

)
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Six Flashes — Main Air Mover Doesn’t Cycle On

The information below is related to situations where the main air mover
DOES NOT cycle on:

This usually occurs as a result of an open in the safety switch circuit:
e Limit switch or flame roll out switch is open

Unit Sequence:
e Green light on, call for heat, power exhauster cycles on, pre-purge
e 24 VAC power present through pressure switch, limits and to valve
® Igniter sparks, burner cycles on, yellow flame light turns on, board is on
e After three to four minutes, unit goes out on a limit switch, yellow light turns
off, green light then flash six times

Possible Causes:
® Loose wires
— Check all wiring for a loose wire
e Defective motor
— 115 VAC at EAC and neutral terminals on board, but motor does
not turn on
e Defective board
— 115 VAC not present at EAC and neutral terminals
— For more information on fixing or replacing a defective board,
reference page 23.
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Six Flashes — Main Air Mover Does Cycle On

The information below is related to situations where the main air mover DOES cycle on:

Unit Sequence:
e Green light on, call for heat, power exhauster cycles on, fan motor cycles on,
green light flashes six times

Possible Causes:
* Open contacts due to over-firing of unit (flame roll out switches and some
limit switches are manual reset)
— Check gas pressure
— Check to make sure nothing is blocking the airflow of the unit
—  Wire off limit or flame rollout switch
Limit or flame rollout switch shorting to the unit
Defective limit or flame rollout switch
e Verify and replace
o Defective board
— Not letting 24 VAC through limits
— For more information on fixing or replacing a defective board,
reference page 23.
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Seven Flashes - Five Flame Losses

During One Heat Cycle

The information below is related to situations where there are five flame losses during
one heat cycle. If this occurs, you will see a troubleshooting code for SEVEN flashes:

Ignition Re-cycle:

e The control will re-cycle up to five flame losses (4 re-cycles) within a single
call for heat before the unit goes into lockout.
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Before Replacing a Control Board

Remove thermostat and use a temporary jumper wire to make a

call for heat

Check the supply power for correct polarity

Re-check all wiring to the control board for loose connections:

— Disconnect and reconnect all Molex plugs

Re-check that the wiring to the control board matches the wiring diagram

If the control board has a fuse, remove and test continuity of the fuse
Important: Do not just do a visual inspection of the fuse — check continuity
Make sure the pressure switch is not opening during the call for heat cycle
Check limits and rollout switches for an open circuit

Turn the switch on the gas valve to off and then to on several times

Make sure the power exhauster is running when there is a call for heat
Check for a proper micro-amp signal from the flame sensor

to the control board:

— A proper signal is 1-5 micro-amps

Check for proper supply gas pressure:

— Excessive gas pressure can/will lock up the main valve

Check for limit and/or flame sensor shorts:

— Make sure they are not touching metal

Check for any moisture on board that may have occurred if checking for gas
leaks with a liquid solution

Check in-line regulators for BTU sizing and lockup point not above a 14” WC
Review troubleshooting codes

Check to make sure external regulator is not right next to the unit so that the
regulator “fights” the regulator inside the combination gas valve

Check settings of heat anticipator of thermostat if applicable, making sure to
also check wire size and run length

)
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For Additional Help

For additional help, visit

www.ModineHVAC.com

To find installation & service manuals, visit
http://www.modinehvac.com/resources/product-literature/

In addition, Modine has live operators
That can be reached at:

(800)-828-4328

Scan the QR code for a mobile-
friendly version of this guide

E @ModineHVAC

B YouTube.com/ModineHVAC

| IR om/ModineHVAC
in.com/company/modinehvac
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JMODINE

Modine Manufacturing Company
1500 DeKoven Avenue

Racine, Wisconsin 53403-2552
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INSTALLATION AND SERVICE MANUAL

A WARNING

1. Improper installation, adjustment, alteration,
service, or maintenance can cause property
damage, injury, or death, and could cause
exposure to substances which have been
determined by various state agencies to
cause cancer, birth defects, or other
reproductive harm. Read the installation,
operating, and maintenance instructions
thoroughly before installing or servicing
this equipment.

2. Do not locate ANY gas-fired units in areas
where chlorinated, halogenated, or acidic
vapors are present in the atmosphere.
These substances can cause premature
heat exchanger failure due to corrosion,
which can cause property damage, serious
injury, or death.

FOR YOUR SAFETY

WHAT TO DO IF YOU SMELL GAS:

. Open windows.

. Do not try to light any appliance.

. Do not touch any electrical switch; do not
use any phone in your building.

. Extinguish any open flame.

. Inmediately call your gas supplier from a
neighbor’s phone. Follow the gas supplier’s
instructions. If you can not reach your gas
supplier, call your fire department.

WN =

o b~

power vented gas-fired unit heaters

models PDP and BDP

Intertek

Intertek

All models approved for use in California by the CEC and
in Massachusetts. Unit heater is certified for non-residential
applications.

FOR YOUR SAFETY

The use and storage of gasoline or other
flammable vapors and liquids in open containers
in the vicinity of this appliance is hazardous.

IMPORTANT

The use of this manual is specifically intended
for a qualified installation and service agency.
All installation and service of these units
must be performed by a qualified installation
and service agency.

Inspection on Arrival

1. Inspect unit upon arrival. In case of damage, report it
immediately to transportation company and your local
Modine sales representative.

2. Check rating plate on unit to verify that power supply meets
available electric power at the point of installation.

3. Inspect unit upon arrival for conformance with description of
product ordered (including specifications where applicable).
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SPECIAL PRECAUTIONS A WARNING
SPECIAL PRECAUTIONS

THE INSTALLATION AND MAINTENANCE INSTRUCTIONS IN 1

THIS MANUAL MUST BE FOLLOWED TO PROVIDE SAFE,
EFFICIENT AND TROUBLE-FREE OPERATION. IN ADDITION,
PARTICULAR CARE MUST BE EXERCISED REGARDING THE
SPECIAL PRECAUTIONS LISTED BELOW. FAILURE TO
PROPERLY ADDRESS THESE CRITICAL AREAS COULD
RESULT IN PROPERTY DAMAGE OR LOSS, PERSONAL

2.When servicing or repairing this equipment, use only
factory-approved service replacement parts. A complete
replacements parts list may be obtained by contacting
the factory. Refer to the rating plate on the appliance for
complete appliance model number, serial number, and
company address. Any substitution of parts or controls not
approved by the factory will be at the owner's risk.

INJURY, OR DEATH. THESE INSTRUCTIONS ARE SUBJECT

TO ANY MORE RESTRICTIVE LOCAL OR NATIONAL CODES.
HAZARD INTENSITY LEVELS A CAU T I o N

1. DANGER: Indicates an imminently hazardous situation
which, if not avoided, WILL result in death or serious injury.

2. WARNING: Indicates a potentially hazardous situation
which, if not avoided, COULD result in death or serious injury.

3. CAUTION: Indicates a potentially hazardous situation which,
if not avoided, MAY result in minor or moderate injury.

4. IMPORTANT: Indicates a situation which, if not avoided,
MAY result in a potential safety concern.

A DANGER

Appliances must not be installed where they may be exposed
to a potentially explosive or flammable atmosphere.

A WARNING

1. Gas fired heating equipment must be vented - do not
operate unvented.

2. A built-in power exhauster is provided - additional external
power exhausters are not required or permitted.

3. If an existing heater is being replaced, it may be necessary
to resize the venting systems. Improperly sized venting
systems can result in vent gas leakage or the formation of
condensate. Refer to the National Fuel Gas Code ANSI
Z223.1 (NFPA 54) or CSA B149.1 — latest edition. Failure
to follow these instructions can result in injury or death.

4. Under no circumstances should two sections of double
wall vent pipe be joined together within one horizontal
vent system due to the inability to verify complete seal of
inner pipes.

5. All field gas piping must be pressure/leak tested prior to
operation. Never use an open flame. Use a soap solution
or equivalent for testing.

6. Gas pressure to appliance controls must never exceed
14" W.C. (1/2 psi).

7. To reduce the opportunity for condensation, the minimum
sea level input to the appliance, as indicated on the serial 1
plate, must not be less than 5% below the rated input, or
5% below the minimum rated input of dual rated units.

8. Disconnect power supply before making wiring
connections to prevent electrical shock and equipment
damage.

9. All appliances must be wired strictly in accordance with
wiring diagram furnished with the appliance. Any wiring
different from the wiring diagram could result in a hazard 1
to persons and property.

10. Any original factory wiring that requires replacement must
be replaced with wiring material having a temperature 1
rating of at least 105°C.

11. Ensure that the supply voltage to the appliance, as
indicated on the serial plate, is not 5% greater than the
rated voltage.

1. All literature shipped with this unit should be kept for
future use for servicing or service diagnostics. Do not
discard any literature shipped with this unit.

2. Consult piping, electrical, and venting instructions in this

manual before final installation.

3. Do not attach ductwork, air filters, or polytubes to any

propeller unit heater.

4. Clearances to combustible materials are critical. Be sure

to follow all listed requirements.

5. Heaters are designed for use in heating applications with

ambient startup temperatures between -40°F and 90°F
and ambient operating temperatures between 40°F and
90°F.

6. Do not install unit outdoors.
7. In garages or other sections of aircraft hangars such as

offices and shops that communicate with areas used for
servicing or storage, keep the bottom of the unit at least
7' above the floor unless the unit is properly guarded to
provide user protection from moving parts. In parking
garages, the unit must be installed in accordance with the
standard for parking structures ANSI/NFPA 88A - latest
edition, and in repair garages the standard for repair
garages NFPA 30A - latest edition (formerly NFPA 88B).
In Canada, installation of heaters in airplane hangars
must be in accordance with the requirements of the
enforcing authority, and in public garages in accordance
with the current CSA-B149 codes.

8. In aircraft hangars, keep the bottom of the unit at least 10'

from the highest surface of the wings or engine enclosure
of the highest aircraft housed in the hangars and in
accordance with the requirements of the enforcing
authority and/or NFPA 4009 - latest edition.

9. Installation of units in high humidity or salt water

atmospheres will cause accelerated corrosion, resulting
in a reduction of the normal life of the units.

0. Do not install units below 7' measured from the bottom of
the unit to the floor in commercial applications (unless unit
is properly guarded to provide user protection from
moving parts).

1. Be sure no obstructions block air intake and discharge of
unit heaters.

2. The minimum distance from combustible material is based
on the combustible material surface not exceeding 160°F.
Clearance from the top of the unit may be required to be
greater then the minimum specified if heat damage, other
than fire, may occur to materials above the unit heater at
the temperature described.

3. Allow 18" of clearance at rear (or 12" beyond end of
motor at rear of unit, whichever is greater) and access
side to provide ample air for proper operation of fan.

4. Installation must conform with local building codes or in
the absence of local codes, with the National Fuel Gas
Code, ANSI Z223.1 (NFPA 54) - latest edition. In Canada
installation must be in accordance with CSA-B149.1.
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SPECIAL PRECAUTIONS / SI (METRIC) CONVERSION FACTORS

A CAUTION

15. Purging of air from gas supply line should be performed
as described in the National Fuel Gas Code, ANSI Z223.1
(NFPA 54) - latest edition. In Canada, installation must be
in accordance with CSA-B149.1.

16. When leak testing the gas supply piping system, the
appliance and its combination gas control must be
isolated during any pressure testing in excess of 14" W.C.
(1/2 psi).

17. The unit should be isolated from the gas supply piping
system by closing its field installed manual shut-off valve.
This manual shut-off valve should be located within 6’ of
the heater.

18. Turn off all gas before installing appliance.
19. Ensure that the supply voltage to the appliance, as

indicated on the serial plate, is not less than 5% below the
rated voltage.

20. Check the gas inlet pressure at the unit upstream of the
combination gas control. The inlet pressure should be
6-7" W.C. on natural gas or 11-14" W.C. on propane. If
inlet pressure is too high, install an additional pressure
regulator upstream of the combination gas control.

21. Service or repair of this equipment must be performed by
a qualified service agency.

22. Do not attempt to reuse any mechanical or electronic
ignition controller which has been wet. Replace defective
controller.

IMPORTANT

1. To prevent premature heat exchanger failure, do not locate
ANY gas-fired appliances in areas where corrosive vapors
(i.e. chlorinated, halogenated, or acidic) are present in the
atmosphere.

BEFORE YOU BEGIN

A CAUTION

1. All literature shipped with this unit should be kept for future
use for servicing or service diagnostics. Leave manual with
the owner. Do not discard any literature shipped with this unit.

2. Consult piping, electrical, and venting instructions in this
manual before final installation.

3. Do not attach ductwork, air filters, or polytubes to any
propeller unit heater.

In the U.S., the installation of these units must comply with the
National Fuel Gas Code, ANSI Z223.1 (NFPA 54) - latest edition
and other applicable local building codes. In Canada, the
installation of these units must comply with local plumbing or
waste water codes and other applicable codes and with the
current code CSA-B149.1.

1. All installation and service of these units must be
performed by a qualified installation and service agency
only as defined in ANSI Z223.1 (NFPA 54) - latest edition
or in Canada by a licensed gas fitter.

2. This unit is certified with the controls furnished. For
replacements parts, please order according to the
replacement parts list on serial plate. Always know your
model and serial numbers. Modine reserves the right to
substitute other authorized controls as replacements.

3. Unit is balanced for correct performance. Do not alter fan
or operate motors at speeds below what is shown in this
manual.

4. Information on controls is supplied separately.
5. The same burner is used for natural and propane gas.

S| (Metric) Conversion Factors

. . To Convert Multiply By To Obtain
2.To prevept prema_turt_e heat exchanger failure, the input to WG, 0.249 kPa
the appliance as indicated on the serial plate, must not . S o
exceed the rated input by more than 5%. F (°F-32) x 5/9 c
3. Start-up and adjustment procedures must be performed BTV 1.06 kJ
by a qualified service agency. Btu/ft® 37.3 kd/m®
Btu/hr 0.000293 kW
CFH (ft3/hr) 0.000472 m3/min
CFH (ft3/hr) 0.00000787 m3/s
CFM (ft3/min) 0.0283 m3/min
CFM (ft3/min) 0.000472 m3/s
feet 0.305 m
Gal/Hr. 0.00379 m3/hr
Gal/Hr. 3.79 I/hr
gallons 3.79 |
Horsepower 746 W
inches 25.4 mm
pound 0.454 kg
psig 6.89 kPa
psig 27.7 "W.C.
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S| (METRIC) CONVERSION FACTORS / UNIT LOCATION

UNIT LOCATION

Appliances must not be installed where they may be exposed
to a potentially explosive or flammable atmosphere.

A CAUTION

1. Clearances to combustible materials are critical. Be sure

to follow all listed requirements.

2. Heaters are designed for use in heating applications with
ambient startup temperatures between -40°F and 90°F and
ambient operating temperatures between 40°F and 90°F.

. Do not install unit outdoors.

. In garages or other sections of aircraft hangars such
as offices and shops that communicate with areas used for
servicing or storage, keep the bottom of the unit at least
7' above the floor unless the unit is properly guarded.

In parking garages, the unit must be installed in accordance
with the standard for parking structures ANSI/NFPA 88A -
latest edition, and in repair garages the standard for repair
garages NFPA 30A - latest edition (formerly NFPA 88B).

In Canada, installation of heaters in airplane hangars must
be in accordance with the requirements of the enforcing
authority, and in public garages in accordance with the
current CSA-B149 codes.

5. In aircraft hangars, keep the bottom of the unit at least

10' from the highest surface of the wings or engine
enclosure of the highest aircraft housed in the hangars
and in accordance with the requirements of the enforcing
authority and/or NFPA 409 — latest edition.

6. Installation of units in high humidity or salt water

atmospheres will cause accelerated corrosion resulting in
a reduction of the normal life of the units.

IMPORTANT

To prevent premature heat exchanger failure, do not locate
ANY gas-fired appliances in areas where corrosive vapors (i.e.
chlorinated, halogenated or acidic) are present in the atmosphere.

AW

9. Do not install units in locations where gas ignition system
is exposed to water spray, rain, or dripping water.

10. Do not install units below 7', measured from the bottom
of the unit to the floor, unless properly guarded to provide
protection from moving parts.

Figure 4.1 - Combustible Material and Service Clearances
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Table 4.1 - Combustible Material Clearances ©

Access | Non-Access Vent
Model Side Side Top | Bottom | Connector
Size (A) (B) (C) (D) (Not shown)
150-175 1" 1" 4" 12" 6"
200-400 1" 1" 5" 12" 7"

Location Recommendations

1. When locating the heater, consider general space and
heating requirements, availability of gas and electrical
supply, and proximity to vent locations.

. Avoid installing units in extremely drafty locations. Drafts
can cause burner flames to impinge on heat exchangers
which shortens life. Maintain separation between units so
discharge from one unit will not be directed into the inlet
of another.

. Be sure the structural support at the unit location site is
adequate to support the unit's weight. For proper operation
the unit must be installed in a level horizontal position.

. Do not install units in locations where the flue products can
be drawn into the adjacent building openings such as
windows, fresh air intakes, etc.

5. Be sure that the minimum clearances to combustible
materials and recommended service clearances are
maintained. Units are designed for installation on non-
combustible surfaces with the minimum clearances shown
in Figure 4.1 and Tables 4.1 and 4.2.

6. Units exposed to inlet air temperatures of 40°F or less,
may experience condensation, therefore, provisions should
be made for disposal of condensate.

7. When locating units, it is important to consider that the
exhaust vent piping must be connected to the outside
atmosphere.

8. Maximum equivalent vent lengths are listed in "Section A -
General Instruction - All Units" of the Venting Instructions.

N

w

i

@ Provide sufficient room around the heater to allow for proper
combustion and operation of fan. Free area around the heater must
not be less than 1-1/2 times the discharge area of the unit.

Table 4.2 - Recommended Service Clearances

Access | Non-Access Vent
Model Side Side Top | Bottom | Connector
Size (A) (B) (C) (D) (Not shown)
150-175 | 18" 18" 6" 22" 6"
200-400 | 18" 18" 6" 25" 7"

Combustion Air Requirements

The National Fuel Gas Code defines an “unconfined space” as
a space whose volume is greater than 50 cubic feet per 1,000
Btu/Hr input of the installed appliance(s). A confined space is
50 cubic feet or less per 1,000 Btu/Hr input of the installed
appliance(s).

Units installed in tightly sealed buildings or confined spaces
must be provided with two permanent openings, one near the
top of the confined space and one near the bottom. Each
opening should have a free area of not less than one square
inch per 1,000 BTU per hour of the total input rating off all units
in the enclosure, freely communicating with interior areas
having, in turn adequate infiltration from the outside.

For further details on supplying combustion air to a confined
(tightly sealed) space or unconfined space, see the National
Fuel Gas Code ANSI Z223.1 (NFPA 54) or CSA-B149.1
Installation Code - latest edition.

Sound and Vibration Levels

All standard mechanical equipment generates some sound and
vibration that may require attenuation. Libraries, private offices
and hospital facilities will require more attenuation, and in such
cases, an acoustical consultant may be retained to assist in the
application. Locating the equipment away from the critical area
is desirable within ducting limitations. Generally, a unit should
be located within 15' of a primary support beam. Smaller
deflections typically result in reduced vibration and noise
transmission.
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INSTALLATION

UNIT MOUNTING

1. Be sure the means of suspension is adequate to support the
weight of the unit (see pages 24 and 25 for unit weights).

2. For proper operation and to assure that flames are directed
into the center of the heat exchanger tubes, the unit must be
installed in a level horizontal position. Use a spirit level to
ensure that the unit is suspended correctly.

3. Clearances to combustibles as specified in Figure 4.1 and
Tables 4.1 and 4.2 must be strictly maintained.

4. All standard units are shipped fully boxed. Larger units are
also supplied with skid supports on the bottom of the box.
The larger units may be lifted from the bottom by means of a
fork lift or other lifting device only if the shipping support skids
are left in place and the forks support the whole depth of the
unit. If the unit must be lifted from the bottom for final
installation without the carton in place, be sure to properly
support the unit over its entire length and width to prevent
damage. When lifting units, make sure the load is balanced.

5. Propeller models up to size 350 have 2 mounting holes, size
350 and above have 4 mounting holes and blower models up
to size 350 have 4 mounting holes, size 350 and above
have 6 mounting holes. Units with two point suspension
incorporate a level hanging feature. Depending on what
options and accessories are being used, the heater may not
hang level as recieved from the factory. Do not hang heaters
with deflector hoods until referring to the “Installation Manual
for Deflector Hoods” and making the recommended
preliminary adjustments on the heater, while the heater is
resting on the floor. The units can be mounted with 3/8"-16
threaded rod as follows:

» On each piece of threaded rod used, screw a nut a
distance of about 1" onto the end of the threaded rods that
will be screwed into the unit heater.

* Place a washer over the end of the threaded rod and
screw the threaded rod into the unit heater weld nuts on
the top of the heater at least 5 turns, and no more than
10 turns. Tighten the nut first installed onto the threaded
rod to prevent the rod from turning.

« Drill holes into a steel channel or angle iron at the same
center-line dimensions as the heater that is being installed.
The steel channels or angle iron pieces need to span and
be fastened to appropriate structural members.

« Cut the threaded rods to the preferred length, place them
through the holes in the steel channel or angle iron and
secure with washers and lock nuts or lock washers and
nuts. A double nut arrangement can be used here instead
of at the unit heater (a double nut can be used both places
but is not necessary).

* Do not install standard unit heaters above the maximum
mounting height shown in Table 19.1.

NOTE: A pipe hanger adapter kit, shown in Figure 5.3, is
available as an accessory. One kit consists of drilled 3/4”
IPS pipe caps and 3/8” - 16 x 1-3/4” capscrews to facilitate
threaded pipe suspension.

Figure 5.1 - Adjustable Mounting Brackets - To Adjust:

1. Remove outer side panels.

2. “Set screws” - loosen and
position bracket where needed
— then tighten set screws.

3. Re-attach outer side panels.

Figure 5.2 - Suspension Methods

LIL]

(Threaded Rod Suspension)

et I g

(Suspension with Pipe Adapter Kit)

@0
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INSTALLATION - VENTING

A WARNING

1. Gas fired heating equipment must be vented - do not
operate unvented.

2. A built-in power exhauster is provided - additional external
power exhausters are not required or permitted.

3. If an existing heater is being replaced, it may be
necessary to resize the venting systems. Improperly sized
venting systems can result in vent gas leakage or the
formation of condensate. Refer to the National Fuel Gas
Code ANSI Z2223.1 (NFPA 54) or CSA B149.1 - latest
edition. Failure to follow these instructions can result in
serious injury or death.

4. Under no circumstances should two sections of double
wall vent pipe be joined together within one horizontal
vent system due to the inability to verify complete seal of
inner pipes.

A CAUTION

Installation must conform with local building codes or in the
absence of local codes, with the National Fuel Gas Code,
ANSI Z2223.1 (NFPA 54) - latest edition. In Canada installation
must be in accordance with CSA B149.1.

Model PDP and BDP unit heaters must be vented with the
proper passageway as described in these instructions to convey
flue gases from the unit or the vent connector to the outside
atmosphere.

The venting instructions are organized in sections, based on
installation type. The sections are identified as follows:

Applicable Installation Instructions

Instructions by Vent System Type

A General Instructions for ALL Installations
B VERTICAL CATEGORY | vent systems @
C HORIZONTAL CATEGORY lll vent systems @

@ The differences between vertical and horizontal vent systems will be identified in
"Section A - General Instructions - All Units".

Section A - General Instructions - All Units

A1. If the unit heater being installed is replacing existing
equipment and using the existing vent system from that
equipment, inspect the venting system for proper size and
horizontal pitch, as required in the National Fuel Gas Code,
ANSI Z2223.1 (NFPA 54) or CSA B149.1 Installation Code -
latest edition and these instructions. Determine that there is
no blockage or restriction, leakage, corrosion and other
deficiencies, which could cause an unsafe condition.

A2. The vent pipe should be galvanized steel or other suitable
corrosion resistant material. Follow the National Fuel Gas
Code for minimum thickness of vent material. The minimum
thickness for connectors varies depending on the pipe
diameter. Do not vent unit with PVC or other forms of
plastic venting material.

A3. All heaters come with a vent adapter for attaching the vent
pipe to the heater (see Table 6.1). Attach the vent pipe to
the adapter with 3 corrosion resistant screws. (Drill pilot
holes through the vent pipe and adapter prior to screwing in
place). Vent pipe must not be smaller than the connector size.

A4. Limit the total equivalent vent pipe length to fall between
the minimum and maximum equivalent vent lengths given

in Table 6.1, making the vent system as straight as
possible. The equivalent length of a 5" elbow is 6' and for a
6" elbow is 7'.

A5. A minimum of 12" straight pipe is recommended from the
flue outlet before turns in the vent pipe.

A6. Horizontal sections of vent pipe are to be installed with an
upward or downward slope from the appliance of 1/4" per
foot and suspended securely from overhead structures at
points not greater than 3' apart.

A7. Fasten individual lengths of vent together with at least
3 corrosion resistant sheet metal screws.

A8. Keep single wall vent pipe at least 6" from combustible
materials. For double wall vent pipe, follow the vent pipe
manufacturer’s clearances to combustibles. The minimum
distance from combustible materials is based on the
combustible material surface not exceeding 160°F.
Clearance from the vent pipe (or the top of the unit) may be
required to be greater than 6" if heat damage other than fire
could result (such as material distortion or discoloration).

A9. Avoid venting through unheated space when possible.
When venting does pass through an unheated space or
if the unit is installed in an environment that promotes
condensation, insulate runs greater than 5' to minimize
condensation. Inspect for leakage prior to insulating and
use insulation that is noncombustible with a rating of not
less than 400°F. Install a tee fitting at the low point of the
vent system and provide a drip leg with a clean out cap as
shown in Figure 8.1.

Table 6.1 - Vent Pipe Diameters, Transitions, and
Total Equivalent Vent Pipe Lengths for Horizontal
Vent Systems

Model |Vent Transition| Vent Pipe | Minimum Maximum
Size Included Diameter | Eqv Length | Eqv Length
150, 175 4" to 5" 5" 2' 60'
200 6" to 5" 5" 2' 60'
250-400 | Not required 6" 2' 70'

Figure 6.1 - Venting Through Combustible Roof or Wall

Single Wall Vent Pipe Double Wall Vent Pipe ®

Specified Specified
m «—— Terminal n’—m- «— Terminal
Flashing Flashing
o)  Listed I:J Clearance Specified
Thimble by Type B Vent Mfg.
Single

Wall Double

Wall
Specified
Single Wall Vent Pipe Terminating — ED/ Terminal

with Double wall vent pipe. ®

Clearance Specified/

by Type B Vent Mfg.

Single
Wall

Specified
‘ E)‘/ Terminal

Single Wall Vent Pipe

{
Listed /

Thimble

@ See Instruction A12 for attaching single wall pipe to double wall pipe.
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INSTALLATION - VENTING

A10. When the vent passes through a combustible INTERIOR

wall or floor, a metal thimble 4" greater than the vent

diameter is necessary. If there is 6' or more of vent pipe in

the open space between the appliance and where the
vent pipe passes through the wall or floor, the thimble
need only be 2" greater than the diameter of the vent
pipe. If a thimble is not used, all combustible material
must be cut away to provide 6" of clearance. Where

authorities have jurisdiction, Type B vent may be used for

the last section of vent pipe to maintain clearance to
combustibles while passing through wall or floor. See

Figure 6.1. Any material used to close the opening must

be noncombustible.

A11. Seal all seams and joints of un-gasketed single wall pipe
with metal tape or Silastic suitable for temperatures up to

400°F. Wrap the tape 2 full turns around the vent pipe.

One continuous section of double wall vent pipe may be
used within the vent system to pass through the wall to the

listed vent cap. Refer to instruction A12 in “Section A —

General Instructions — All Units” for attaching double wall

pipe to single wall pipe.

The following are general instructions for double wall
(Type B) terminal pipe installation.

A12.

How to attach a single wall vent terminal to
double wall (Type B) vent pipe:

1. Look for the “flow” arrow on the vent pipe.

2. Slide the vent terminal inside the exhaust end of the
double wall vent pipe.

3. Drill 3 holes through the pipe and the vent terminal.

Using 3/4" long sheet metal screws, attach the cap to

the pipe. Do not over tighten.

How to connect a single wall vent system to a
double wall (Type B) vent pipe:

1. Slide the single wall pipe inside the inner wall of the
double wall pipe.

2. Drill 3 holes through both walls of the single and double
wall vent pipes. Using 3/4" sheet metal screws, attach

the 2 pieces of pipe. Do not over tighten.

3. The gap between the single and double wall pipe must
be sealed but it is not necessary to fill the full volume
of the annular area. To seal, run a large bead of 400°F

silastic around the gap.
A13. Vent termination clearances must be maintained:

Table 7.1 - Vent Termination Clearances

A17.

A18.

A16.

A19.

A20.

The venting system must be exclusive to a single
appliance and no other appliance is allowed to be vented
into it.

Precautions must be taken to prevent degradation of
building materials by flue products.

Single wall vent pipe must not pass through any
unoccupied attic, inside wall, concealed space, or floor.
Uninsulated single wall vent pipe must not be used
outdoors for venting appliances in regions where the 99%
winter design temperature is below 32°F.

The vent terminal must be:

Table 7.2 - Vent Terminals

Model Size Modine PN

150-200 5H0722850004

250-400 5H0722850002

A22.

A21.

If left hand (facing front of heater with air blowing in face)
power exhauster discharge is desired, the power
exhauster may be rotated 180°. To do this, remove the
screws in the vent collar, rotate the power exhauster, then
replace the screws.

In addition to following these general instructions, specific
instructions for Vertical Category | or Horizontal Category
Il vent systems must also be followed. The following
outlines the differences:

Table 7.3 - ANSI Unit Heater Venting Requirements

Category Description Venting Requirements
| Negative vent pressure Follow standard venting
Non-condensing requirements.
I Negative vent pressure Condensate must be
Condensing drained.
1 Ejgﬁii\genégﬂtsﬁ:gssure Vent must be gas tight.
" Vent must be liquid and
\Y Egﬁ'g;ﬁsviﬁm pressure gas tight. Condensate
9 must be drained.

Note: Vent connectors serving Category | appliances shall not be connected

into any portion of mechanical draft systems operating under positive pressure.

Vertical Category | Vent

Minimum Clearances for

Structure Vent Terminal Location

Forced air inlet within 10’ 3' above

Combustion air inlet of another

appliance 6' all directions

4' horizontal and below
1" above

Door, window, gravity air inlet,
or any building opening

Electric meter, gas meter, gas
regulator, and relief equipment @

4" horizontal (U.S.)
6' horizontal (Canada)

3" horizontal (U.S.)

Gas regulator © 6' horizontal (Canada)

Adjoining building or parapet wall 6' all directions

Adjacent public walkways 7' all directions

Grade (ground level) 3' above

® Do not terminate the vent directly above a gas meter or regulator.

A14. Do NOT vent this appliance into a masonry chimney.

A15. Do NOT use dampers or other devices in the vent or
combustion air pipes.
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Vertical vent systems terminate vertically (up) (an example
is shown in Figure 8.1).

The horizontal portion of the vent run cannot exceed 75%
of the vertical rise (Example: If the vent height is 10", the
horizontal portion of the vent system cannot exceed 7.5").

The vent terminates a minimum of 5' above the vent
connector on the unit.

If the vent system to be installed meets ALL these criteria
(an example is shown in Figure 8.1), proceed to “Section B
- Vertical Vent System Installation”. For all other cases,
proceed to the next section for Horizontal Category Il Vent
System Determination:

Horizontal Category Ill Vent

Horizontal vent systems terminate horizontally (sideways)
(an example is shown in Figure 9.2).

A vent system that terminates vertically but has a
horizontal run that exceeds 75% of the vertical rise is
considered horizontal.

Horizontal vent configurations are Category Ill. Additional
requirements are covered in “Section C - Horizontal
Category lll Vent System Installation”.



INSTALLATION - VENTING

Section B — Vertical Vent System Installation

B1. This section applies to vertically vented Category |

vent systems and is in addition to “Section A — General
Instructions — All Units”.

Vertical vent systems terminate vertically and must be sized
in accordance with the National Fuel Gas Code,

ANSI Z223.1 (NFPA 54) - latest edition.

The horizontal portion of the vent run cannot exceed 75%
of the vertical rise (Example: If the vent height is 10", the
horizontal portion of the vent system cannot exceed 7.5').

It is recommended to install a tee with drip leg and clean out
cap as shown in Figure 8.1.

The vent terminates a minimum of 5' above the vent
connector on the unit.

All vertically vented heaters that are Category | must be
connected to a vent complying with a recognized standard,

B2.

B3.

B4.

BS.

B6.

with a material acceptable to the authority having jurisdiction.

Venting into a masonry chimney is not permitted. Refer to
the National Fuel Gas Code, ANSI Z223.1 (NFPA 54) - latest
edition for instructions on common venting.

Use a listed vent terminal to reduce down drafts and

moisture in the vent.

Double wall vent pipe is recommended, although single wall

can be used if the requirements of the National Fuel Gas

Code are followed.

B9. Vertical vents must terminate a minimum horizontal and
vertical distance from roof lines and adjacent walls or
obstructions. These minimum distances are outlined as
follows (based on National Fuel Gas Code requirements for
vents with diameters less than 12"):

* For double wall vent pipe and 8' or greater horizontal
distance to any vertical wall or similar obstruction, the
vent must terminate above the roof in accordance with
Figure 8.1 and Table 8.1.

* For double wall vent pipe and less than 8' horizontal
distance to any vertical wall or similar obstruction, the vent
must terminate at least 2' above the highest point where it
passes through a roof of a building and at least 2' higher
than any portion of a building within a horizontal distance of
10" (see Figure 8.1).

B7.

B8.

Table 8.1 - Minimum Height from Roof to Lowest
Discharge Opening

Figure 8.1 - Vertical Category | Vent System

v
L

ROOF PITCH IS:
X/12

LISTED TERMINAL

HYMING

—

USE LISTED THIMBLE
THROUGH ROOF AND
CEILING

k ROOF FLASHING

/]

F—4" MIN

MIN

12
IRECOMMENDED

TEE WITH DRIP LEG
AND CLEANOUT CAP

(SLOPE 1/4" PER
FOOT DOWNWARD
TOWARD DRIP LEG)

Rise X (in) Roof Pitch Min Height H (ft) ©
0-6 Flat to 6/12 1.00
6-7 6/12 to 7/12 1.25
7-8 7/12 to 8/12 1.50
8-9 8/12 to 9/12 2.00
9-10 9/12 to 10/12 2.50
10-11 10/12 to 11/12 3.25
11-12 11/12 to 12/12 4.00
12-14 12/12 to 14/12 5.00
14-16 14/12 to 16/12 6.00
16-18 16/12 to 18/12 7.00
18-20 18/12 to 20/12 7.50

20-21 20/12 to 21/12 8.00

@ Size according to expected snow depth.

* For single wall vent pipe and 10’ or greater horizontal
distance to any portion of a building, the vent must
terminate at least 2' above the highest point where it
passes through a roof of a building and at least 2' higher
than any portion of a building within a horizontal distance
of 10".

* For single wall vent pipe and less than 10" horizontal
distance to any portion of a building, the vent must
terminate at least 2' higher than any portion of that building.
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INSTALLATION - VENTING

Section C — Horizontal, Category lll Vent System
Installation

C1. This section applies to horizontally vented Category IlI
vent systems and is in addition to “Section A — General
Instructions — All Units”.

C2. Horizontal vent systems terminate horizontally (sideways).

C3. Seal all seams and joints of un-gasketed single wall pipe
with metal tape or Silastic suitable for temperatures up to
400°F. Wrap the tape 2 full turns around the vent pipe.

For single wall vent systems, 1 continuous section of
double wall vent pipe may be used within the vent system

to pass through the wall to the listed vent cap. Under no
circumstances should two sections of double wall vent pipe
be joined together within one horizontal vent system due to
the inability to verify complete seal of inner pipes. Category
Il vent systems listed by a nationally recognized agency and
matching the diameters specified may be used. Different
brands of vent pipe materials may not be intermixed. Refer
to instruction A10 in “Section A — General Instructions — All
Units” for attaching double wall pipe to single wall pipe.

C4. Refer to Table 6.1 for total minimum and maximum vent
lengths, making the system as straight as possible. The
equivalent length of a 90° elbow is 6' for 5" diameter and
7' for 6" diameter.

C5. All horizontal Category lll vents must be terminated with a
listed vent cap. The cap must terminate a minimum distance
beyond the exterior wall surface as shown in Figure 9.2 and
Table 9.1. The vent must be supported as shown in Figure
9.1. Precautions must be taken to prevent degradation of
building materials by flue products.

Table 9.1 - Dimension Between Vent Cap and
Exterior Wall

Vent Terminal “A” Min.
Selkirk, Starkap, or Constant Air-Flo 2433 12"
Modine 5H072285 6"
Tjernlund VH1 0"

Figure 9.1 - Exhaust Vent Construction Through
Combustible Walls and Support Bracket

Figure 9.2 - Horizontal Venting

PITCH VENT PIPE DOWNWARD
FROM UNIT 1/4" PER FOOT

PR
Min. ¢ POWER EXHAUSTER OUTLET

/ L

LISTED TERMINAL

%’EE WITHORIP LEG ~
AND CLEANOUT CAP
ATLOW POINT OF P~
VENT S8YSTEM

METAL FIBER GLASS
SLEEVE INSULATION
MIN . 2"
2 MIN
VENT PIPE
DIAMETER
-— A N —
METAL FACE
PLATE  —aly|

SLEEVE g
2" MIN ! VENT TERMINATICON
E 45 SUPPORT BRACKET
—_ g — (where required)
f (Make from 1" x 1" steel angle)

C6. When condensation may be a problem, the vent system shall
not terminate over public walkways or over an area where
condensate or vapor could create a nuisance or hazard or
could be detrimental to the operation of regulators, relief
openings, or other equipment.

C7. The venting system must be exclusive to a single unit, and
no other unit is allowed to be vented into it.

C8. When vented horizontally, maintain a 1/4" per foot rise away
from the heater and place a drip leg with clean out near the
unit as shown in Figure 9.2. Where local authorities have
jurisdiction, a 1/4” per foot downward slope is acceptable

6-580.18

C9. For a vent termination located under an eave, the distance
of the overhang must not exceed 24". The clearance to
combustibles above the exterior vent must be maintained
at a minimum of 12". Consult the National Fuel Gas Code
for additional requirements for eaves that have ventilation
openings.

C10. Once venting is complete, proceed to the section titled
“Installation — Gas Connections”.




INSTALLATION

GAS CONNECTIONS

AWARNING

1. All field gas piping must be pressure/leak tested prior
to operation. Never use an open flame. Use a soap
solution or equivalent for testing.

2. Gas pressure to appliance controls must never exceed
14" W.C. (1/2 psi).

3. To reduce the opportunity for condensation, the minimum
sea level input to the appliance, as indicated on the serial
plate, must not be less than 5% below the rated input, or
5% below the minimum rated input of dual rated units.

A CAUTION

1. Purging of air from gas lines should be performed as
described in the National Fuel Gas Code, ANSI| Z223.1
(NFPA 54) - latest edition or in Canada CSA-B149 codes.

2. When leak testing the gas supply piping system, the
appliance and its combination gas control must be
isolated during any pressure testing in excess of
14" W.C. (1/2 psi).

3. The unit should be isolated from the gas supply piping
system by closing its field installed manual shut-off valve.
This manual shut-off valve should be located within 6' of
the heater.

4. Turn off all gas before installing appliance.

IMPORTANT

To prevent premature heat exchanger failure, the input to
the appliance, as indicated on the serial plate, must not
exceed the rated input by more than 5%.

1. Installation of piping must conform with local building codes,
or in the absence of local codes, with the National Fuel Gas
Code, ANSI Z223.1 (NFPA 54) - Latest Edition. In Canada,
installation must be in accordance with CSA-B149.1.

2. Piping to units should conform with local and national
requirements for type and volume of gas handled, and
pressure drop allowed in the line. Refer to Table 10.1 to
determine the cubic feet per hour (cfh) for the type of gas
and size of unit to be installed. Using this cfh value and
the length of pipe necessary, determine the pipe diameter
from Table 10.2. Where several units are served by the
same main, the total capacity, cfh and length of main must
be considered. Avoid pipe sizes smaller than 1/2". Table
10.1 allows for a 0.3" W.C. pressure drop in the supply
pressure from the building main to the unit. The inlet
pressure to the unit must be 6-7" W.C. for natural gas and
11-14" W.C. for propane gas. When sizing the inlet gas
pipe diameter, make sure that the unit supply pressure
can be met after the 0.3" W.C. has been subtracted. If the
0.3" W.C. pressure drop is too high, refer to the Gas
Engineer’s Handbook for other gas pipe capacities.

3. Install a ground joint union with brass seat and a manual
shut-off valve adjacent to the unit for emergency shut-off
and easy servicing of controls, including a 1/8" NPT
plugged tapping accessible for test gauge connection
(see Figure 10.1).

4. Use 2 wrenches when connecting field piping to units.

5. Provide a sediment trap before each unit and in the line
where low spots cannot be avoided (see Figure 10.1).

6. When pressure/leak testing, pressures above 14" W.C.
(1/2 psi), close the field installed shut-off valve, disconnect
the appliance and its combination gas control from the
gas supply line, and plug the supply line before testing.
When testing pressures 14" W.C. (1/2 psi) or below, close
the manual shut-off valve on the appliance before testing.
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Figure 10.1 - Recommended Sediment Trap/Manual
Shut-off Valve Installation for Gas Connection

GAS
SUPPLY LINE GROUND
- JOINT

A UNION
P W/ BRASS
; + ! MANUAL GAS®  SEAT
i | 1 SHUT-OFF VALVE
‘

‘

GA
SUPPLY LINE *-1---

ffffffffff

TO
CONTROLS

PLUGGED
3" 1/8" NPT TEST
MIN. GAGE CONNECTION
SEDIMENT

TRAP

® Manual shut-off valve is in the “OFF” position when handle is perpendicular
to pipe.

Table 10.1 - Sea Level Manifold Pressure & Gas
Consumption @

. Natural Propane
: Manifold Pressure
Model Size ("W.c.) 35 10 o:i#fi%fes
CFH 138.1 58.0
150 Gal/Hr. Propane - 1.64 2
Orifice Drill Size 21 39
CFH 166.7 70.0
175 Gal/Hr. Propane - 1.86 3
Orifice Drill Size 28 43
CFH 190.5 80.0
200 Gal/Hr. Propane - 219 3
Orifice Drill Size 25 42
CFH 238.1 100.0
250 Gal/Hr. Propane - 2.74 3
Orifice Drill Size 18 36
CFH 285.7 120.0
300 Gal/Hr. Propane - 3.29 4
Orifice Drill Size 21 39
CFH 333.3 140.0
350 Gal/Hr. Propane - 3.84 5
Orifice Drill Size 23 41
CFH 381.0 160.0
400 Gal/Hr. Propane - 4.38 6
Orifice Drill Size 25 42

Table 10.2 - Gas Pipe Capacities - Natural Gas ®®

Pipe Natural Gas
Length (ft) | 1/2" 3/4" 1" 1-1/4" | 1-1/2" 2"

10 132 278 520 1050 1600 | 3050
20 92 190 350 730 1100 | 2100
30 73 152 285 590 890 1650
40 63 130 245 500 760 1450
50 56 115 215 440 670 1270
60 50 105 195 400 610 1150
70 46 96 180 370 560 1050
80 43 90 170 350 530 930
100 38 79 150 305 460 870
125 34 72 130 275 410 780
150 31 64 120 250 380 710

@ Capacities in cubic feet per hour through Schedule 40 pipe with maximum
0.3" W.C. pressure drop with up to 14" W.C. gas pressure. Specific gravity is
0.60 for natural gas and 1.50 for propane gas.

@ For pipe capacity with propane gas, divide natural gas capacity by 1.6.
Example: What is the propane gas pipe capacity for 60' of 1-1/4" pipe? The
natural gas capacity is 400 CFH. Divide by 1.6 to get 250 CFH for propane
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INSTALLATION - HIGH ALTITUDE ACCESSORY KIT

HIGH ALTITUDE ACCESSORY KIT

Modine’s gas-fired equipment standard input ratings are
certified by ETL. For elevations above 2,000', ANSI Z223.1
requires ratings be reduced 4 percent for each 1000' above sea
level. For units in Canada, CSA requires that ratings be reduced
10 percent at elevations above 2,000'. The high altitude
adjustment instructions and pressure switch kits listed in this
manual are for use with units that will be installed over 2,000'
These methods and kits comply with both ANSI Z223.1 and
CSA requirements.

If a unit is to be installed at higher elevations AND converted from
natural gas to propane gas operation, a propane conversion kit
must be used in conjunction with the pressure adjustment
methods and pressure switch kits listed herein. For the Selection
and Installation Instructions for propane conversion kits, please
see the latest revision of Modine Manual 75-511.

Selection of the Proper Pressure and Kit

To determine the proper manifold pressure at altitude and if
required, the proper combustion air pressure switch kit, the full
model number of the heater, the fuel to be used, and the
altitude the unit will be installed at must be known. Refer to the
unit serial plate or carton label to obtain the necessary
information about the unit.

After obtaining this information, refer to the gas pressure and
selection charts shown in Tables 11.1 through 11.3. The pressure
charts are differentiated by elevation, fuel type, and country

the product is being installed in. The selection charts are
differentiated by product type, altitude and fuel type. If
converting from natural gas to propane gas and operation
at high altitude, both a propane conversion kit and a
pressure switch kit must be used (if applicable). Selection
charts include the proper kit suffix, when required.

Table 11.1 - Natural Gas Heating Values at
Altitude © ® ®

Manifold Pressure Adjustment

The inlet pressure to the unit must be confirmed to be within
acceptable limits (6-7" W.C. for natural gas and 11-14" W.C.
for propane gas) before opening the shutoff valve or the
combination gas valve may be damaged.

Heaters for use with natural gas have gas valves that need to
be feild set at 3.5” W.C. manifold pressure at 7.0” W.C. inlet
pressure.

Units for use with propane gas need to be feild set for 10.0”
W.C. manifold pressure at 14.0” W.C. inlet pressure.

Installation above 2,000'. elevation requires adjustment of the
manifold pressure as described.

Derated BTU Content Gas and Manifold Pressure
Calculation

Some utility companies may derate the BTU content (heating
value) of the gas provided at altitude to a value other than 1,050
BTU/ft3 for natural gas or 2,500 BTU/ft3 for propane gas to allow
certain heating appliances to be used with no manifold pressure
adjustments. For this reason it is necessary that the supplying
utility be contacted for detailed information about the gas type
and BTU content (heating value) before operating any heater.
Tables 11.1 and 11.2 show the standard derated heating values
(4% per 1,000’ of elevation in the USA and 10% between 2,001’
and 4,500' elevation in Canada) of natural and propane gases
at various altitudes. If the utility is supplying gas with heating
values as shown in Tables 11.1 and 11.2, the manifold pressure
should be set to 3.5" W.C for natural gas and 10.0" W.C. for
propane gas.

NOTE: Only the high fire gas pressure need be adjusted, low
fire gas pressure should remain the same.

Table 11.2 - Propane Gas Heating Values at
Altitude @ ® @

. Gas Heating Values at Altitude (BTU/ft3) . Gas Heating Values at Altitude (BTU/ft3)
Altitude (ft) Altitude (ft)
USA Canada USA Canada
0-2,000 1,050 1,050 0-2,000 2,500 2,500
2,001-3,000 929 2,001-3,000 2,212
3,001-4,000 892 945 3,001-4,000 2,123 2,250
4,001-4,500 874 4,001-4,500 2,080
4,501-5,000 856 856 4,501-5,000 2,038 2,038
5,001-6,000 822 822 5,001-6,000 1,957 1,957
6,001-7,000 789 789 6,001-7,000 1,879 1,879
7,001-8,000 757 757 7,001-8,000 1,803 1,803
8,001-9,000 727 727 8,001-9,000 1,731 1,731
9,001-10,000 698 698 9,001-10,000 1,662 1,662
10,001-11,000 670 670 10,001-11,000 1,596 1,596
11,001-12,000 643 643 11,001-12,000 1,532 1,532
12,001-13,000 618 618 12,001-13,000 1,471 1,471
13,001-14,000 593 593 13,001-14,000 1,412 1,412

@ Values shown are for 3.5" W.C. manifold pressure, for other BTU content values (available from local utility) use Equation 12.1 to calculate manifold pressure.
@ Values shown are for 10.0" W.C. manifold pressure, for other BTU content values (available from local utility) use Equation 12.1 to calculate manifold pressure.
® When installed at altitudes above 2,000', a pressure switch may need to be changed. Refer to Table 11.3 to determine if a switch change is required.

@ Gas heating values are derated 4% per 1,000' of elevation in the USA and 10% between 2,000' and 4,500 elevation in Canada in accordance with ANSI Z223.1

and CSA-B149, respectively.
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INSTALLATION - HIGH ALTITUDE ACCESSORY KIT

If the heating value of the gas being supplied is different than
the values shown in Tables 11.1 and 11.2, use the following
equation to determine the appropriate manifold pressure for the
altitude and gas heating value being supplied.

Equation 12.1 - Manifold Pressure for Derated Gas

MP,

ACT = BTUACT X IV“:)SL

WHERE:

Table 11.3 - High Altitude Kits for PDP/BDP ©

Model Size
US and Canada
Altitude (ft) 150 | 175 | 200 | 250 | 300 | 350 | 400

Item Item Item Item Item Item Item
Code Code Code Code Code Code Code
0-2.000 not re- | notre- | notre- | notre- [ notre- | not re- | notre-
s

quired | quired | quired | quired | quired | quired | quired
2,001-7,500 |(67248|67248|67248(67248|67248(67248|67248

7,501-8,500 |68408|55941(67248|55942|67248|68406| 68407
8,501-9,500 |68408|55941(67248|55942|67248|68406| 68407
9,501-10,000 |68408|55941(67248|55942| 68408 | 68406 | 68407
10,001-11,000 |55948|55941 (67248 |77785| 68408 | 68406 | 68407
11,001-12,000 |55948|55941 (6724877785 | 68408 | 68406 | 55941
12,001-13,000 |55948|55941 (6724877785 | 68408 | 68406 | 55941
13,001-14,000 |55948|55941(55941|77785| 68406 | 68406 | 55941

MP

ACT

BTU

BTU

MP

SL

TBL

ACT —

Manifold Pressure (in. W.C.) at Altitude —

Manifold pressure setting for the heater being
installed

BTU/ft3 Content of Gas —

Obtained from Tables 11.1 or 11.2 (whichever is
applicable)

BTU/ft3 Content of Gas —
Obtained from the local utility company

Manifold Pressure (in. W.C.), at Sea Level —
Use 3.5" W.C. for natural gas and 10.0" W.C. for
propane gas

NOTE: Only the primary manifold pressure should be adjusted
on units equipped with 2-stage or modulating gas controls. No
adjustments to the low fire manifold pressure are necessary on

these units.

12

@ For Label Only (67248) kits, Modine part number 5H0807146005 is
required to be filled out and attached to the unit by the installer.
Please contact the local Modine representative at 1.800.828.4328 (HEAT).
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INSTALLATION

ELECTRICAL CONNECTIONS

A WARNING

1. Disconnect power supply before making wiring connections
to prevent electrical shock and equipment damage.

2. All appliances must be wired strictly in accordance with
wiring diagram furnished with the appliance. Any wiring
different from the wiring diagram could result in a hazard to
persons and property.

3. Any original factory wiring that requires replacement must be
replaced with wiring material having a temperature rating of
at least 105°C.

4. Ensure that the supply voltage to the appliance, as indicated
on the serial plate, is not 5% greater than rated voltage.

A CAUTION

Ensure that the supply voltage to the appliance, as indicated
on the serial plate, is not 5% less than the rated voltage.

DUCT INSTALLATION

IMPORTANT

Do not attempt to attach ductwork of any kind to propeller
models.

1. Installation of wiring must conform with local building
codes, or in the absence of local codes, with the National
Electric Code ANSI/NFPA 70 - Latest Edition. Unit must
be electrically grounded in conformance to this code. In
Canada, wiring must comply with CSA C22.1, Part 1,
Electrical Code.

2. Two copies of the unit wiring diagram are provided with
each unit. One is located in the electrical junction box and
the other is suppled in the literature packet. Refer to this
diagram for all wiring connections.

3. Make sure all multi-voltage components (motors,
transformers, etc.) are wired in accordance with the power
supply voltage.

4. The power supply to the unit must be protected with a
fused or circuit breaker switch.

5. The power supply must be within 10 percent of the voltage
rating and each phase must be balanced within 2 percent
of each other. If not, advise the utility company.

6. External electrical service connections that must be
installed include:

a. Supply power connection (120, 208, 240, 480, or 575 volts).

b. Thermostats, summer/winter switches, or other accessory
control devices that may be supplied (24 volts).

NOTE: Certain units will require the use of a field step-down
transformer. Refer to the serial plate to determine the unit
supply voltage required. Additional information may be found in
Tables 19.2 and 19.3 and in the step down transformer
installation instructions.

7. Refer to Figure 18.1 for the electrical junction box locations.

8. All supply power electrical connections are made in the
electrical junction box of the unit. The low voltage (thermostat
and accessory control devices) can be wired to the terminals
on the electrical junction box. Refer to the wiring diagram for
the terminal location of all low voltage wiring.

When installing the heater, always follow good duct design
practices for even distribution of the air across the heat
exchanger. Recommended layouts are shown in Figure 13.1.
When installing blower units with ductwork the following must
be done.

1. Provide uniform air distribution over the heat exchanger.
Use turning vanes where required (see Figure 13.1).

2. Provide removable access panels in the ductwork on the
downstream side of the unit heater. These openings should
be large enough to view smoke or reflect light inside the
casing to indicate leaks in the heat exchanger and to check
for hot spots on exchanger due to poor air distribution or
lack of sufficient air.

3. If ductwork is connected to the rear of the unit use a Modine
blower enclosure kit or if using a field designed enclosure
maintain dimensions of the blower enclosure as shown on
page 25.

Figure 13.1 - Recommended Ductwork Installations

TURNING

TURNING
VANES

BAFFLE

SIDE VIEW SIDE VIEW
f 12
l " B |"™MIN. ‘
s TURNING \\\k\ f
A
T Ny VANES ol
BAFFLE

BAFFLE

SIDE VIEW TOP VIEW

Dimension “B” Should Never Be Less than 1/2 of “A”

Additional Requirements for Blower Model BDP

Determining Blower Speed

The drive assembly and motor on all blower units are factory
assembled and adjusted for operation under average conditions
of air flow and without any external static pressure. The

motor sheave should be adjusted as required when the unit

is to be operated at other than average air flows and/or with
external static pressures. Adjustment must always be within the
performance range shown on page 20 and the temperature rise
range shown on the unit’s rating plate.

To determine the proper blower speed and motor sheave turns
open, the operating conditions must be known. For example, a
model BDP350 unit, operating with no external static pressure,
(e.g. no ductwork, nozzles, etc.) is to deliver an air volume

of 6481 cfm (cfm = cubic feet per minute). This requires the
unit be supplied with a 5 hp motor, a -207 drive, and the drive
sheave set at 2.5 turns open to achieve a blower speed of 960
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INSTALLATION

rpm (see performance table for units with or without blower
enclosure, page 20). See “Blower Adjustments” for setting of
drive pulley turns open.

If a blower unit is to be used with ductwork or nozzles, etc., the
total external static pressure under which the unit is to operate,
and the required air flow must be known before the unit can be
properly adjusted. Any device added externally to the unit, and
which the air must pass through, causes a resistance to air flow
called pressure loss.

If Modine filters are used, the pressure loss through the filters
is included in the performance data on page 20. If Modine
supplied discharge nozzles are used, the pressure drop of
the nozzles can be found footnoted at the bottom of page

23. If filters, nozzles or ductwork are to be used with the unit,
and they are not supplied by Modine, the design engineer

or installing contractor must determine the pressure loss for
the externally added devices or ductwork to arrive at the total
external static pressure under which the unit is to operate.

Once the total static pressure and the required air flow are
known, the operating speed of the blower can be determined
and the correct motor sheave adjustments made. As an
example, a model BDP350 is to be used with a Modine supplied
blower enclosure and filters attached to ductwork by others.
The unit is to move 6481 cfm of air flow against an external
static pressure of 0.2" W.C, which must be added for the filter
pressure drop for a total of 0.4" W.C. total pressure drop. The
performance table on page 20 for a BDP350, at 6481 cfm and
0.4" W.C. static pressure, shows that the unit will require a 5 hp
motor using a -207 drive, and the motor sheave should be set
at .5 turns open to achieve a blower speed of 1050 rpm.

To Install

1. Remove and discard the motor tie down strap and the
shipping block beneath the belt tension adjusting screw
(Not used on all models.)

2. For 3 and 5 HP motors, affix sheave to the motor shaft and
install motor on the motor mounting bracket. Install belt on
blower and motor sheaves.

Figure 14.1 - Blower Model

THREADED MOUNTING BRACKETS ON
BLOWER ASSEMBLY MOTOR MOUNTING

BRACKET

MOTORSHEAVE

(MOVEABLE
FACE TO
BLOWER MOTOR OUTSIDE)
HOUSING ADJUSTMENT
SCREW

3. Adjust motor adjusting screw for a belt deflection of
approximately 3/4" with five pounds of force applied midway
between the sheaves (see Figure 14.3). Since the belt
tension will decrease dramatically after an initial run-in period,
it is necessary to periodically re-check the tension. Excessive
tension will cause bearing wear and noise.

4. The blower bearings are lubricated for life; however, before
initial unit operation the blower shaft should be lubricated at
the bearings with SAE 20 oil. This will reduce initial friction
and start the plastic lubricant flowing.

5. Make electrical connections as outlined in the section
“Electrical Connections” on page 13.

Blower Adjustments

Following electrical connections, check blower rotation to assure

blow-through heating. If necessary interchange wiring to reverse

blower rotation. Start fan motor and check blower sheave

RPM with a hand-held or strobe-type tachometer. RPM should

check out with the speeds listed in “Performance Data” shown

on page 20. A single-speed motor with an adjustable motor

sheave is supplied with these units. If blower fan speed

changes are required, adjust motor sheave as follows:

NOTE: Do not fire unit until blower adjustment has been

made or unit may cycle on limit (overheat) control.

1. Shut-off power before making blower speed

adjustments. Refer to “Determining Blower Speed” on page
13 and to “Performance Data” on page 20 to determine
proper blower RPM.

2. Loosen belt and remove from motor sheave.

3. Loosen set screw on outer side of adjustable motor sheave
(see Figure 14.2).

4. To reduce the speed of the blower, turn outer side of motor
sheave counterclockwise.

5. To increase the speed of the blower, turn outer side of motor
sheave clockwise.

6. Retighten motor sheave set screw, replace belt and retighten
motor base. Adjust motor adjusting screw such that there
is 3/4" belt deflection when pressed with 5 pounds of force
midway between the blower and motor sheaves (see Figure
14.3). Since the belt tension will decrease dramatically
after an initial run-in period, it is necessary to periodically
re-check the tension to assure proper belt adjustment.

7. Check to make certain motor sheave and blower sheave are
aligned. Re-align if necessary.

8. Re-check blower speed after adjustment.

9. Check motor amps. Do not exceed amps shown on motor
nameplate. Slow blower if necessary.

10. Check air temperature rise across unit. Check temperature
rise against values shown in Performance Tables on page
20 to assure actual desired air flow is being achieved.

11. If adjustments are required, recheck motor amps after final
blower speed adjustment.

Figure 14.2 -

Motor Sheave Adjustment

Figure 14.3 -
Belt Tension Adjustment

SET SCREW
TOWARD MOTOR

|
il |
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3/4" DEFLECTION
WITH 5# FORCE
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START-UP PROCEDURE

IMPORTANT

1.

. Start-up and adjustment procedures must be performed by

To prevent premature heat exchanger failure, observe
heat exchanger tubes. If the bottom of the tubes become
red while blower and furnace are in operation, check to
be sure the blower has been set to the proper rpm for the
application. Refer to page 14 for blower adjustments.

a qualified service agency.

10.
1.

12.

13.

14.

15.
16.

17.

18.

. Turn off power to the unit at the disconnect switch. Check

that fuses or circuit breakers are in place and sized
correctly. Turn all hand gas valves to the “OFF” position.

. Remove electrical junction box cover.
. Check that the supply voltage matches the unit supply

voltage listed on the Model Identification Plate. Verify that

all wiring is secure and properly protected. Trace circuits to
insure that the unit has been wired according to the wiring
diagram. If installed at altitudes above 2,000' and the high
altitude kit includes a combustion air proving switch, replace
the switch in the unit with the switch provided in the kit. Take
care to ensure that the tubing and electrical connections are
securely fastened.

. Check to insure that the venting system is installed correctly

and free from obstructions.

. Check to see that there are no obstructions to the intake

and discharge of the unit.

. For blower units, check the belt tension and sheave

alignment. Refer to “Blower Adjustments” for proper belt
tension.

. Check bearings for proper lubrication (if applicable).
. Check to make sure that all filters are in place and that

they are installed properly according to direction of air flow
(if applicable).

. Perform a visual inspection of the unit to make sure no

damage has occurred during installation. Lower bottom pan
and visually inspect all components in the burner
compartment. Check to ensure all fasteners are in place
and the burner openings are properly aligned with the heat
exchanger tubes and that the gas orifices are centered in
the burner inspirator tube opening, as shown in Figure 16.2.
Check that all horizontal deflector blades are open a
minimum of 30° as measured from vertical.

Turn on power to the unit at the disconnect switch. Check to
insure that the voltage between electrical junction box
terminals T1 and G is 24V.

Check the thermostat, ignition control, gas valve, and supply
fan blower motor for electrical operation. If these do not
function, recheck the wiring diagram. Check to insure that
none of the Control Options have tripped.

Check the blower wheel for proper direction of rotation
when compared to the air flow direction arrow on the
blower housing (if applicable). Blower wheel rotation, not air
movement, must be checked as some air will be delivered
through the unit with the blower wheel running backwards.
For blower units, check the blower speed (rpm). Refer to
“Blower Adjustments” for modification.

Check the motor speed (rpm).

Check the motor voltage. On three phase systems, check to
make sure all legs are in balance.

Check the motor amp draw to make sure it does not exceed
the motor nameplate rating. On three phase systems, check
all legs to insure system is balanced.

Recheck the gas supply pressure at the field installed
manual shut-off valve. The minimum inlet pressure should
be 6" W.C. on natural gas and 11" W.C. on propane gas.
The maximum inlet pressure for either gas is 14" W.C. If
inlet pressure exceeds 14" W.C., a gas pressure regulator
must be added upstream of the combination gas valve.

19.
20.

Open the field installed manual gas shut-off valve.

Open the manual main gas valve on the combination gas

valve. Call for heat with the thermostat and allow the pilot to

light for intermittent pilot ignition. If the pilot does not light,
purge the pilot line. If air purging is required, disconnect the
pilot line at outlet of pilot valve. In no case should line be
purged into heat exchanger. Check the pilot flame length

(See “Pilot Flame Adjustment”).

21. Once the pilot has been established, check to make sure
that the main gas valve opens. Check the manifold gas
pressure (see “Main Gas Adjustment”) and flame length
(see “Air Shutter Adjustment”) while the supply fan blower
is operating. Inspect the condition of the main flame and
if necessary, resolve flame appearance problems (see
“Burner Flame Adjustment” and Figures 28.1 through 28.4).

. Check to insure that gas controls sequence properly (see
“Control Operating Sequence”). Verify if the unit has any
additional control devices and set according to the
instructions in the “Control Options”.

. Once proper operation of the unit has been verified,

remove any jumper wires that were required for testing.

Replace the electrical junction box cover.

If installed at altitudes above 2,000', affix label included with

high altitude kit and fill in all fields with a permanent marker.

24.
25.

Pilot Burner Adjustment

The pilot burner is orificed to burn properly with an inlet
pressure of 6-7" W.C. on natural gas and 11-14" W.C. on
propane gas, but final adjustment must be made after
installation. If the pilot flame is too long or large, it is possible
that it may cause soot and/or impinge on the heat exchanger,
causing failure. If the pilot flame is shorter than shown, it may
cause poor ignition and result in the controls not opening the

CO

mbination gas control. A short flame can be caused by a

dirty pilot orifice. Pilot flame condition should be observed

pe

riodically to assure trouble-free operation.

To Adjust the Pilot Flame

1.
2.

3.

4.

Create a call for heat from the thermostat.

Remove the cap from the pilot adjustment screw. For
location, see the combination gas control literature supplied
with unit.

Adjust the pilot length by turning the screw in or out to
achieve a soft steady flame 3/4" to 1" long and
encompassing 3/8"-1/2" of the tip of the thermocouple or
flame sensing rod (see Figure 15.1).

Replace the cap from the pilot adjustment screw.

Figure 15.1 - Correct Pilot Flame

3/4" to 1"
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START-UP PROCEDURE

Main Burner Adjustment

The gas pressure regulator (integral to the combination gas
control) is adjusted at the factory for average gas conditions.

It is important that gas be supplied to the unit heater in
accordance with the input rating on the serial plate. Actual
input should be checked and necessary adjustments made
after the unit heater is installed. Over-firing, a result of too

high an input, reduces the life of the appliance and increases
maintenance. Under no circumstances should the input exceed
that shown on the serial plate.

Measuring the manifold pressure is done at the outlet pressure
tap of the gas valve (see Figure 16.1).

To Adjust the Manifold Pressure

1. Move the field installed manual shut-off valve to the “OFF”
position.

2. Remove the 1/8" pipe plug in the pipe tee or gas valve and
attach a water manometer of “U” tube type which is at least
12" high.

3. Move the field installed manual gas shut-off valve to the “ON”
position.

4. Create a high fire call for heat from the thermostat.

5. Determine the correct high fire manifold pressure (3.5" W.C.
for natural gas, 10" W.C. for propane gas). (Pressures at
0-2,000' elevation are 3.5" W.C. for natural gas, 10" W.C.
for propane gas, for elevations above 2,000' refer to the
instructions in “Gas Connections - High Altitude Accessory
Kit” on page 11). Adjust the main gas pressure regulator
spring to achieve the proper manifold pressure (for location,
see the combination gas control literature supplied with unit).

6. After adjustment, move the field installed manual shut-off
valve to the “OFF” position and replace the 1/8" pipe plug.

7. After the plug is in place, move the field installed manual
shut-off valve to the “ON” position and recheck pipe plugs for
gas leaks with soap solution.

Burner Flame Adjustment

Proper operation provides a soft blue flame with a well-defined
inner core. A lack of primary air will reveal soft yellow-tipped
flames. Excess primary air produces short, well-defined flames
with a tendency to lift off the burner ports. For both natural and

propane gas, the flame may be adjusted by sliding the manifold.

Also, for units with the air shutters, they can be adjusted
to control the burner flame height. The air shutters can be
accessed by lowering the bottom pan of the unit heater.

Natural Gas Flame Control

Control of burner flames on unit heaters utilizing natural gas is
achieved by resetting the manifold position to either increase
or decrease primary combustion air. Prior to flame adjustment,
operate unit heater for about fifteen minutes. The main burner
flame can be viewed after loosening and pushing aside the
flame observation disc on the back of the unit.

To increase primary air, loosen the manifold mounting screws
and move the manifold away from the burner until the yellow-
tipped flames disappear (see Figure 16.2). To decrease primary
air, move manifold closer to the burner until flames no longer lift
from burner ports, but being careful not to cause yellow tipping.
Retighten manifold mounting screws after adjustment.

Propane Gas Flame Control

An optimum flame will show a slight yellow tip. Prior to flame
adjustment, operate heater for at least 15 minutes. Loosen air
shutter set screws and move the air shutters away from the
manifold to reduce the primary air until the yellow flame tips
appear (see Figure 16.3). Then increase the primary air until
yellow tips diminish and a clean blue flame with a well-defined
inner cone appears.

It may also be necessary to adjust the manifold position in
addition to adjusting air shutters to obtain proper flame. Follow
the instructions under “Natural Gas Flame Control” for adjusting
the manifold.

Figure 16.1 - Typical Combination Gas Control
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Figure 16.2 - Manifold Adjustment, Natural Gas
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START-UP PROCEDURE

Control Operating Sequence

All units are supplied with intermittent pilot systems with
continuous retry control as standard. For intermittent pilot
systems, both the main burner and pilot are turned off 100%
when the thermostat is satisfied. For all units, the system
will attempt to light the pilot for 70 seconds. If the pilot is not
sensed, the ignition control will wait approximately 6 minutes
with the combination gas control closed and no spark. After

6 minutes, the cycle will begin again. After 3 cycles, some
ignition controllers lockout for approximately 1 hour before the
cycle begins again. This will continue indefinitely until the pilot
flame is sensed or power is interrupted to the system. Refer to
Table 18.1 for control code descriptions. Specific descriptions of
the control sequence for different control codes are listed below.

1.
2.

The thermostat calls for heat.

The power exhauster relay is energized, starting the power
exhauster motor. Once the motor has reached full speed, the
differential pressure switch closes.

. The pilot valve opens and the ignitor sparks for 70 seconds

in an attempt to light the pilot.

. Once the pilot is lit, the flame sensor proves the pilot and

stops the ignitor from sparking.

. On single stage units, the main gas valve is opened and the

main burner is lit to 100% full fire. On two stage units, the
gas valve may open at either 50% or 100%, depending on
what the two stage thermostat is calling for.

. The air mover starts after 30 to 90 seconds to allow the heat

exchanger to warm up.

. The unit continues to operate until the thermostat is satisfied,

at which time both the main and pilot valves close 100%.

. The air mover stops after 30 to 90 seconds to remove

residual heat from the heat exchanger.

6-580.18
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UNIT AND CONTROL OPTIONS

Figure 18.1 - Factory Mounted Option Location

All units include the standard (STD) features. The unit must be
reviewed to determine the optional (OPT) features that may
have been supplied with the unit.

® Gas Valve

a) Single Stage Gas Valve - (STD)

The main gas valve provides the pilot, regulator, main gas,
and manual shutoff functions. For additional information,
see the supplier literature included with the unit.

b) Two Stage Gas Valve - (OPT)

The two stage gas valve provides the pilot, regulator, main
gas (100% and 50% fire), and manual shutoff functions.
For additional information, see the supplier literature
included with the unit.

@ Ignition controller - (STD)

The ignition controller is factory installed on the back of the unit
heater with the spark igniter and sensor located on the burner.
For additional information, refer to “Control Operating Sequence”
on page 16 and the supplier literature included with the unit.

® Time Delay Relay - (STD)

The time delay relay is factory installed in electrical junction
box and controls propeller/blower motor function. For single-
phase units below 2 Hp, the time delay relay controls the motor
directly. For single-phase units 2 Hp and greater and all three
phase units, the time delay relay controls the motor starter. For
additional information, refer to “Control Operating Sequence”
on page 17.

@ Low Voltage Terminal Board - (STD)

The low voltage terminal board is located in the electrical
junction box. The terminal board is labeled to match the
electrical wiring diagram provided with the unit. All low voltage
field wiring connections should be made to the exposed side of
the terminal board (exterior of electrical junction box) to prevent
miswiring by modifying the factory wiring, which is inside the
electrical junction box.

® Control Step Down Transformer - (STD)

The control step down transformer is located in the electrical
junction box. The transformer is used to step down the supply
power (115V, 208V, 230V, 460V, 575V) to 24V. This transformer
is used to control the gas controls, fan delay relay, field
supplied motor starter, etc. All unit heaters are supplied with a
40VA control step down transformer. To determine the control
transformer supplied as well as any accessory/field supplied
transformers required, reference the supply voltage listed on
the serial plate and reference Tables 19.2 and 19.3.

® High Limit Switch - (STD)

The automatic reset high limit switch is factory installed on
the left side (air blowing at you) of the unit heater. If the limit
temperature is exceeded, the gas controls are de-energized
until the switch is cooled.

@ Pressure Switch (STD)

An automatic reset vent pressure switch is designed to prevent
operation of the main burner if there is restricted venting of

flue products. This restriction may occur due to an improper
vent diameter, long vent runs, unapproved vent terminal, high
winds, high negative pressure within space, etc. After the cause
of the restriction has been corrected, the pressure switch will
reset automatically. See the troubleshooting section for more
information.

Power Exhauster (STD)

All power vented unit heaters are supplied with a round vent
pipe connection. Some models may require the use of a vent
transition from the power exhauster outlet to the vent pipe (see
Table 6.1). The power exhauster may be rotated 180° to allow
for various venting directions.

® Blower Motor - (STD on BDP models only)

The blower motor can be provided in a variety of supply
voltages and motor horsepowers. Refer to the model
nomenclature to determine the motor provided. The blower
motor is supplied with an adjustable sheave that can be used
to increase/decrease the blower RPM. For instructions on
changing the blower RPM, refer to “Blower Adjustments.”

Table 18.1 - Control Descriptions - Models PDP & BDP

Control Code
Control System Service | Thermostat
Description Natural Propane | ypltage Voltage
Gas Gas
30 85 115V 25V
: 31 86 208/230V 25V
Single-Stage © 32 93 460V @ 25V
33 94 575V @ 25V
63 87 115V 25V
Two-Stage @ 64 88 | 2081230V | 25V

@ All controls are intermittent pilot ignition, 100% shut-off with continuous retry.
@ Factory wired 460/575 available on blower models. Field installed step down
transformer may be used for 460/575 propeller applications.
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GENERAL PERFORMANCE DATA
Table 19.1 - Performance - Propeller (PDP) ©@®

Model Number
PDP 150 PDP 175 PDP200 PDP 250 PDP 300 PDP 350 PDP 400
Btu/Hr. Input @ 150,000 175,000 200,000 250,000 300,000 350,000 400,000
Btu/Hr. Output @ 124,500 145,250 166,000 207,500 249,000 290,500 332,000
Entering Airflow (CFM) 2180 2550 2870 3700 4460 4870 5440
CFM Range - - - - - - -
Air Temp. Rise (F) 51 51 52 50 50 53 54
Max. Mounting Hgt. (Ft.)@ 16 17 15 19 21 20 19
Heat Throw (Ft)® 55 59 51 67 74 70 69
@ Maximum Mgt. Height
Motor Type @ PSC PSC PSC PSC PSC PSC PSC
HP 115/60/1 (PC01) 1/8 1/6 1/6 1/3 1/2 3/4 3/4
® Ratings shown are for elevations up to 2,000'. For elevations above 2,000, ratings should be reduced at the rate of 4%
for each 1,000' above sea level (in Canada see rating plate.) Reduction of ratings requires use of a high altitude kit.
@ Data taken at 55°F air temperature rise. At 65°F ambient and unit fired at full-rated input. Mounting height as measured
from bottom of unit, and without deflector hoods. For units equipped with deflector hoods, see page 23.
@ All motors used are produced, rated and tested by reputable manufacturers in accordance with NEMA standards and
carry the standard warranty of both the motor manufacturer and Modine. All motors are totally enclosed and all single
phase motors have built-in thermal overload protection.
Blower (BDP) Models
Model Number BDP150 BDP175 BDP200 BDP250 BDP300 BDP350 BDP400
Btu/Hr. Input 150,000 175,000 200,000 250,000 300,000 350,000 400,000
Btu/Hr. Output 123,000 143,500 164,000 205,000 246,000 287,000 328,000
Low | Mid | High | Low | Mid | High | Low | Mid |High | Low | Mid | High | Low | Mid | High | Low | Mid | High | Low | Mid | High
CFM |CFM | CFM | CFM | CFM | CFM | CFM | CFM | CFM | CFM | CFM | CFM | CFM |CFM | CFM | CFM | CFM | CFM | CFM [CFM | CFM
Entering Airflow (CFM)
1587 | 2020 | 2778 | 1852 | 2357 | 3241 | 2116 | 2694 | 3704 | 2646 | 3367 | 4630 | 3175 | 4040 | 5556 | 3704 | 4714 | 6481 | 4233 | 5387 | 6584
Max Mounting Height. (Ft.) 10 14 23 10 15 24 9 12 22 12 17 27 13 18 30 13 19 30 13 19 25
Air Temp. Rise (F) 70 55 40 70 55 40 70 55 40 70 55 40 70 55 40 70 55 40 70 55 45
Heat Throw (Ft.)
34 49 80 37 52 85 33 48 77 M 59 96 45 65 | 105 | 46 67 | 107 | 46 | 66 | 89
@ Max Mounting Height.
Heat Throw (Ft.)
45 4l 120 49 76 128 43 68 | 115 57 87 | 145 64 97 | 160 66 99 | 164 | 66 99 | 136
@ 7’ Minimum Mounting Height.
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GENERAL PERFORMANCE DATA

Table 20.1 - Models With or Without Blower Enclosure - Blower Model BDP © ®
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GENERAL PERFORMANCE DATA

Table 21.1 - Power Code Description - Blower Model BDP ©

Power Code Voltage Phase 150 175 200 250 300 350 400

HP Drive HP Drive HP Drive HP Drive HP Drive HP Drive HP Drive
01 115 1 1/4 191 - - 1/4 212 - - - - - - - -
02 230 1 1/4 191 - - 1/4 212 - - - - - - - -
07 575 3 1/4 197 - - 1/4 213 - - - - - - - -
08 208-230/460 3 1/4 191 - - 1/4 212 - - - - - - - -
09 115 1 13 191 13 95 1/3 212 113 203 3/4 205 1 107 1-1/2 105
10 230 1 1/3 191 13 95 1/3 212 1/3 203 3/4 205 1 107 1-1/2 105
15 575 3 113 197 13 96 1/3 213 113 204 3/4 205 1 255 1-1/2 180
16 208-230/460 3 113 191 13 95 1/3 212 1/3 203 3/4 205 1 255 1-1/2 180
17 115 1 113 95 12 96 1/3 102 112 204 1 205 1-1/2 105 - -
18 230 1 13 95 12 96 1/3 102 1/2 204 1 205 1-1/2 105 - -
23 575 3 113 96 12 96 1/3 101 1/2 204 1 157 1-1/2 180 2 210
24 208-230/460 3 113 95 12 96 1/3 102 112 204 1 157 1-1/2 180 2 210
25 115 1 1/2 96 3/4 192 1/2 101 3/4 205 1-1/2 106 1-1/2 100 - -
26 230 1 112 96 3/4 192 1/2 101 3/4 205 1-1/2 106 1-1/2 100 - -
31 575 3 12 96 3/4 192 1/2 101 3/4 205 1-1/2 108 1-1/2 210 3 111
32 208-230/460 3 1/2 96 3/4 192 1/2 101 3/4 205 1-1/2 108 1-1/2 33 3 11
33 115 1 3/4 38 1 192 3/4 16 1 205 - - - - - -
34 230 1 3/4 38 1 192 3/4 16 1 205 - - - - -
39 575 3 3/4 38 1 256 3/4 16 1 157 2 108 2 210 5 207
40 208-230/460 3 3/4 38 1 256 3/4 16 1 157 2 108 2 210 5 207
41 115 1 1 38 1-1/2 193 1 16 1-1/2 105 - - - - - -
42 230 1 1 38 1-1/2 193 1 16 1-1/2 105 - - - - - -
47 575 3 1 254 1-1/2 198 1 178 1-1/2 180 3 11 3 1M1 2 180
48 208-230/460 3 1 254 1-1/2 198 1 178 1-1/2 180 3 11 3 1M1 2 180
49 115 1 1/4 13 - - 1-1/2 105 - - 1-1/2 105 - - - -
50 230 1 1/4 13 - 1-1/2 105 - 1-1/2 105 - - - -
55 575 3 1/4 14 2 80 1-1/2 180 2 108 1-1/2 110 5 207 3 12
56 208-230/460 3 1/4 13 2 80 1-1/2 180 2 108 1-1/2 180 5 207 3 12
57 115 1 3/4 96 3/4 96 1/4 24 3/4 204 - - - - - -
58 230 1 3/4 96 3/4 96 1/4 24 3/4 204 - - - - - -
63 575 3 3/4 96 3/4 96 1/4 25 3/4 204 - - 2 180 5 11
64 208-230/460 3 3/4 96 3/4 96 1/4 24 3/4 204 - - 2 180 5 11
65 115 1 - - 1-1/2 79 13 24 1-1/2 23 - - - - - -
66 230 1 - - 1-1/2 79 1/3 24 1-1/2 23 - - - - - -
71 575 3 - - 1-1/2 80 1/3 25 1-1/2 177 - - 5 181 - -
72 208-230/460 3 - - 1-1/2 80 1/3 24 1-1/2 177 - - 5 181 - -
73 115 1 - - - - 1/2 25 - - - - - - - -
74 230 1 - - - - 1/2 25 - - - - - - - -
79 575 3 - - - - 1/2 25 - - - - - - - -
80 208-230/460 3 - - - - 1/2 25 - - - - - - - -
81 115 1 - - - - 3/4 101 - - - - - - - -
82 230 1 - - - - 3/4 101 - - - - - - - -
87 575 3 - - - - 3/4 101 - - - - - - - -
88 208-230/460 3 - - - - 3/4 101 - - - - - - - -
89 115 1 - - - - 1-1/2 23 - - - - - - - -
20 230 1 - - - - 1-1/2 23 - - - - - - - -
95 575 3 - - - - 1-1/2 177 - - - - - - - -
96 208-230/460 3 - - - - 1-1/2 177 - - - - - - - -

@ For selection of correct Power Code, refer to the tables on page 20.
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PERFORMANCE DATA - HOODS

Table 22.1 - Performance Data - 30°, 60° and 90° Downward Deflector Hoods

Mﬁuntmg 30° Downward Hood For Propeller Units
eig
B ott(:o m PDP ©® BDP @
of PDP 150 | PDP 175 | PDP 200 | PDP 250 | PDP 300 | PDP 350 | PDP 400 | BDP 150 | BDP 175 | BDP 200 | BDP 250 | BDP 300 | BDP 350 | BDP 400
Heater XY ZI|IXY Z|XY Z|XY Z|XYZ|XY Z|XYZ|XYZ|XYZ|XY Z|XY Z|XYZ|XYZ|XYZ
8' 16 36 49|18 38 52|15 33 45|21 44 60|24 49 67]22 46 63|22 45 62|26 53 72|28 56 76|24 50 68|31 63 86 |35 69 94|37 73 99 |30 61 84
10 15 34 47|17 37 51|14 31 43|20 43 59|23 48 66|21 45 62|21 44 61|25 52 71|26 55 75|23 49 67|30 62 85 |34 69 94|36 72 98 |29 61 83
12 14 33 45|15 35 49|12 30 41|19 42 58|21 47 65|20 44 61|19 43 59|23 51 70|25 54 74|22 48 66|29 62 84 |33 68 93|34 71 97 |28 60 82
14' 12 30 42 |14 33 46|11 27 37|17 40 56|20 46 63[19 43 59|18 42 57|22 50 68|24 53 73|21 47 64|28 61 83|31 67 92|33 71 96 |27 59 80
16' 10 27 38|12 31 43| 8 22 31|16 38 53|19 44 61|17 41 56|16 40 55|21 48 66|23 52 71|19 45 62|27 59 81|30 66 90|32 69 95 [26 57 79
18' 6 20 29 |9 26 37| 6 18 26|14 36 50|17 42 58|15 38 53|15 37 52|19 46 64|21 50 69| 18 43 59|25 58 80 [29 65 89|31 68 93 |24 56 77
20' 12 32 45|15 39 54|13 35 49|13 33 47|18 44 61|20 48 66| 16 40 56|24 56 77 |28 63 87|30 67 92 |23 54 75
22' 8 24 35|13 35 49|10 29 42| 8 25 37|16 41 57|18 45 63|14 36 51|22 54 75|26 62 85|28 65 90 |21 52 72
24' 8 26 38|8 24 36| 8 24 35|13 36 51|16 42 59|10 29 42|21 52 72 |25 59 82|27 63 87 |20 49 69
26’ 19 48 68 |23 57 79|25 61 85|18 46 64
28’ 16 44 62 |21 54 75|23 58 81 |15 41 58
30' 12 36 52|19 50 70|21 55 77 |10 32 47
Mﬁu_ntli:tlg 60° Downward Hood For Propeller Units
eig
Bott!:om PDP ©® BDP @
o PDP 150 | PDP 175| PDP 200 | PDP 250 | PDP 300 | PDP 350 | PDP 400 | BDP 150 | BDP 175 [ BDP 200 | BDP 250 | BDP 300 | BDP 350 | BDP 400
Heater 'YV Z|[X Y Z| X Y Z| X Y Z| X Y Z| X Y Z| X Y Z|[X Y Z|X Y Z[X Y Z|[X Y Z|[XY Z|[XY Z|[X Y Z
8' 0 38 52| 0 40 55| 0 35 47| 0 47 65| 0 52 72| 0 49 68| 0 48 66| 0 56 77| 0 60 82| 0 53 73 |0 68 93 |0 74 102|0 78 107 | O 66 90
10 036 49| 039 53] 03345[ 046 63| 051 70| 0 48 66| 0 47 64| 0 55 76| 0 59 81| 0 52 71 [0 67 91 |0 74 101|0 77 106 | 0 65 88
12 0 33 46| 0 36 50| 0 30 41| 0 44 60| 0 50 68| 0 46 64| 0 45 62| 0 54 74| 0 57 79| 0 50 69 |0 65 90 | O 72 99 |0 76 104 | O 63 87
14 0 30 41| 0 33 46| 0 26 36| 0 41 57| 0 48 65| 0 44 61| 0 43 59| 0 52 71| 0 56 76| 0 48 67 |0 64 88 | O 71 97 |0 75 102| 0 62 85
16’ 02535029 41| 019 27| 0 38 53| 0 45 62| 0 41 57| 0 40 55/ 0 50 68| 0 54 74| 0 46 63 |0 62 85 | 0 69 95 [0 73 100| O 60 82
18’ 013 190 23 32| 0 12 17| 0 35 48| 0 42 58| 0 38 52| 0 36 50| 0 47 64| 0 51 70| 0 43 59 |0 60 82 | 0 68 93 [0 72 98 | 0 58 79
20" 029 40| 038 52| 0 33 46| 031 43] 043 60| 0 48 66| 03954 |058 79 [06590|0 7095 |0 55 76
22’ 0 16 23| 0 32 45| 0 25 35| 0 21 30| 0 39 54| 0 44 61| 0 34 47 |0 5575|063 8|0 67 92 |0 52 72
24 019 28| 0 16 24| 0 16 23] 0 33 45| 0 39 54| 0 24 34 |0 51 70 [ 0 60 82| 0 64 89 | 0 48 66
26’ 046 64 | 0 56 78 |0 61 84 | 0 43 60
28’ 040 56 | 0 52 72 |0 57 79 | 0 36 50
30 0 30 43 |0 4665|053 73 |0 22 31
Mﬁgirgli]rtlg 90° Downward Hood For Propeller Units
Baeom PDP ® BDP @
of PDP 150 | PDP 175| PDP 200| PDP 250 | PDP 300| PDP 350| PDP 400 |BDP 150| BDP 175| BDP 200| BDP 250| BDP 300 BDP 350 | BDP 400
Heater s s B s s s s B s s B s s s
8' 38 42 36 54 62 58 56 72 79 70 98 113 121 94
10' 34 37 32 48 56 52 50 65 70 63 88 101 108 84
12' 31 34 29 44 51 47 46 59 64 58 80 92 99 77
14' 29 32 27 41 47 44 42 55 60 53 74 85 91 71
16’ 27 29 25 38 44 41 39 51 56 50 70 80 85 67
18’ 25 28 24 36 42 38 37 48 53 47 66 75 81 63
20' 24 26 23 34 40 36 35 46 50 45 62 71 76 60
22' 23 25 22 33 38 35 34 44 48 42 59 68 73 57
24 31 36 33 32 42 45 4 57 65 70 55
26’ 30 35 32 31 40 44 39 55 63 67 52
28’ 29 33 31 30 39 42 38 53 60 65 50
30' 32 30 29 37 41 36 51 58 62 49
32 36 39 35 49 56 60 47
34 35 38 34 48 55 59 46
36’ 46 53 57 45
38’ 45 52 55 43
40' 44 50 54 42
a2 43 49 53 41
@ Data based on units fired at full rated input with an entering air temperature of 60°-80°F.
Maximum mounting heights higher versus units without outlet devices.
@ Data based on unit fired at full rated input, 60°-80°F entering air temperature, and a 40°F temperature rise through unit.
Maximum mounting heights higher versus units without outlet devices.
THROW-FLOOR COVERAGE
30 DOWNTURN HOOD eeeeecccsce
N 60 DOWNTURN HOOD 1 e o o o e
T LS 30 T
o
MOUNTING % 60 000°%% H
HEIGHT N e, o™ .....u""'. ¢ ..: l
l ’I \\._¢ﬁ°'?ooo"‘. ..=
)
N\, _— -.-00°.... pd o~
X W%F'Y oz \S /s/
X| 30 NOZZLE Y >z \
30° HOOD 60° HOOD 90° HOOD
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PERFORMANCE DATA —- NOZZLES

Figure 23.1 - Mounting Height, Heat Throw, Heat Spread (in feet)
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Table 23.1 - Mounting Height, Heat Throw, Heat Spread (in feet)

Model Number
Nozzle
Type BDP 150 | BDP 175| BDP 200 | BDP 250 | BDP 300 | BDP 350 | BDP 400
40° Max. Mounting Ht. (ft.) H 26 25 27 29 31 32 32
Downward Heat Throw (ft.) T 79 76 81 86 94 96 96
Nozzle
Heat Spread (ft.) S 26 25 27 29 31 32 32
Max. Mounting Ht. (ft.) H 26 26 24 29 31 32 32
90° Vertical | 12X Mounting Ht. (ft)
Nozzle Heat Spread (ft.) S 26 26 24 29 31 32 32
Max. Mounting Ht. (ft.) H 24 24 23 25 28 30 32
40° Splitter | Heat Throw (ft) T 60 59 59 62 70 75 80
Nozzl
ozzle Heat Spread (ft) S 120 | 118 17 | 124 | 140 | 151 | 160
5-Way Max. Mounting Ht. (ft.) H 22 21 20 25 26 23 26
Nozzle Heat Spread (ft.) S 31 29 28 35 36 32 36

The above table is based on an inlet air temperature of 70°F and an air temperature rise of 55°F. Air deflectors on, 40° and 90°
discharge nozzles set perpendicular to the face of the air discharge opening. On 5-way nozzles all air deflectors set perpendicular
to floor. Static pressure measured at 0.1" W.C. for 90° nozzle, 0.2" W.C. for 40° downward and 5-way nozzle, and 0.3" W.C. for
40° splitter nozzle. Outlet velocities are approximately 1,750 FPM for the 40° nozzles, 1,000 FPM for the 90° nozzle and 1,300
FPM for 5-way. For motor size, drive and blower rpm refer to page 20. Mounting height measured from bottom of unit.

6-580.18
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DIMENSIONAL DATA

Figure 24.1 - Dimensional Drawings - Propeller Units (Model PDP)
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Table 24.1 - Dimensions (inches) - PDP ©
Dimension Model Number
Symbol PDP 150 | PDP 175 | PDP 200 | PDP 250 | PDP 300 | PDP 350 | PDP 400
A 21 2312 | 25-5/8 | 25-5/8 | 2858 | 33-5/8 40
B 35-1/4 | 35-1/4 | 40-1/4 | 40-1/4 | 40-1/4 | 40-1/4 | 40-1/4
c 22 22 25 25 25 25 25
D 18-9/16 | 21-1/16 | 23-3/16 | 23-3/16 | 26-3/16 | 31-3/16 | 37-1/2
E 20 20 24 24 24 24 24
F 1300 | 1275 | 14.38 | 14.38 | 14.75 - -
G 6-9116 | 6916 | 7-1/2 7-112 7112 7-1/2 7-1/2
H 17-3/8 | 19-7/8 22 22 25 30 36-3/8
J 50 50 50 6 6 6 6
K,_f"o"l‘;‘s’)“%"g 3816 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16
L® 35-13/16| 35-9/16 | 40-3/4 | 40-3/4 | 40-3/4 | 40-3/4 | 44-3/16
[ 29-13/16 | 29-9/16 | 34-3/4 | 34-3/4 | 34-3/4 | 34-11/16| 38-3/16
w - - - - - 5 5
X - - - - - 16 16
AA 8 8 9 9 9 9 9
BB 7-1/4 7-1/4 714 | 7-1/4 7-1/4 7-1/4 7-1/4
DD 2-3/4 2-3/4 338 | 338 3-3/8 3-3/8 | 6-13/16
EE 30-1/2 | 30-12 | 3278 | 32-7/8 | 32-7/8 | 32-7/8 | 32-7/8
LL 31-1/8 | 31-1/8 | 34-7/8 | 34-7/8 | 36-1/4 | 35-1/2 | 40-112
Gas Connections ®| 1/2 12 12 3/4 3/4 3/4 3/4
Fan Diameter 16 18 20 20 22 22 24
Approx. Weight 168 175 239 239 269 338 418

@ Do not use propeller units with duct work.

@ Vent connection is 5", connected to a factory supplied vent transition. For model sizes 150 and 175,
the factory supplied transition is 4" (to the power exhauster outlet) to 5" (to the vent system). For model
size 200, the factory supplied transition is 6" (to the power exhauster outlet) to 5" (to the vent system).

® PDP 150 through PDP 300 - 2 holes (and the level hanging adjustment feature). PDP 350 through
PDP 400 - 4 holes. (Listed is the hole diameter and threads per inch to accept threaded rod).

@ Dimension equals overall plus 6".

® For natural gas; may vary depending on control availability.

24

6-580.18




DIMENSIONAL DATA

Figure 25.1 - Dimensional Drawings - Blower Units (Model BDP)
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Table 25.1 - Dimensions (inches) - BDP

Dimension Model Number
Symbol BDP 150 | BDP 175 | BDP 200 | BDP 250 | BDP 300 | BDP 350 | BDP 400
A 21 23-1/2 25-5/8 25-5/8 28-5/8 33-5/8 40
B 35-1/4 35-1/4 40-1/4 40-1/4 40-1/4 40-1/4 40-1/4
c 22 22 25 25 25 25 25
D 18-9/16 | 21-1/16 | 23-3/16 | 23-3/16 | 26-3/16 | 31-3/16 | 37-1/2
E 20 20 24 24 24 24 24
F 12 12 13-1/2 13-172 14 - -
G 6-9/16 6-9/16 7-112 7-112 7-112 7112 7112
H 17-3/8 19-7/8 22 22 25 30 36-3/8
J 50 50 50 6 6 6 6

K Mounting Holes @ 3/8-16 3/8-16 3/8-16 3/8-16 3/8-16 3/8-16 3/8-16
L w/ Blwr Encl & Filt Rk | 62-5/8 62-5/8 69-5/8 69-5/8 69-5/8 69-5/8 69-5/8

L w/o Blwr Encl & Filt Rk| 53-1/8 53-1/8 61 61 61 61 65
M® 47-1/8 47-1/8 55 55 55 55 59
N® 21-1/2 21-1/2 25-716 | 25-7/16 | 24-15/16 | 17-15/16 22
o 7-1/4 7-1/4 8-1/2 8-1/2 8-1/2 8-1/2 8-1/2
P 30 30 34 34 34 34 34
Q Blower Encl Ht 21-3/8 21-3/8 25-1/8 25-1/8 25-1/8 25-1/8 25-1/8
R Inlet Duct Height 20 20 23-3/4 23-3/4 23-3/4 23-3/4 23-3/4

S Center to Center
Blower Mtg. Holes 17-5116 | 17-3/8 20-3/8 20-3/8 20-3/8 20-3/8 20-3/8

T Inlet Duct Width 27-1/2 27-1/2 32-3/4 32-3/4 32-3/4 42-7/8 42-7/8

V Blower Encl Width 29 29 34-1/4 34-1/4 34-1/4 44-3/8 44-3/8
w - - - - - 5 5
X - - - - - 16 16
AA 8 8 9 9 9 9 9
BB 7-1/4 7-1/4 7-1/4 7-1/4 7-1/4 7-1/4 7-1/4
DD 2-3/4 2-3/4 2-3/4 3-3/8 3-3/8 3-3/8 6-13/16
EE 56-5/8 56-5/8 63-5/8 63-5/8 63-5/8 63-5/8 63-5/8
Gas Connections ® 12 12 12 3/4 3/4 3/4 3/4
Blower Wheel Diameter 13 13 15 15 15 15 15
Approx. Weight 152 152 315 315 339 428 498

@ Vent connection is 5", connected to a factory supplied vent transition. For model sizes 150 and 175, the factory supplied
transition is 4" (to the power exhauster outlet) to 5" (to the vent system). For model size 200, the factory supplied transition
is 6" (to the power exhauster outlet) to 5" (to the vent system).

@ BDP 150 thru BDP 300 — 4 holes (2 on blower and 2 on unit).
BDP 350 and BDP 400 —6 holes (2 on blower and 4 on unit). (Listed is the hole diameter and threads per inch to
accept threaded rod).

® This is an approximate dimension for standard motors, allow 3" for sheave and optional motors.

@ Distance between mounting hole in unit casing and mounting hole on blower. On the BDP 350 and BDP 400, the distance
is from rear mounting hole in casing to the mounting hole on blower.

® For natural gas; may vary depending on control availability.
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MAINTENANCE

AWARNING

When servicing or repairing this equipment, use only factory-
approved service replacement parts. A complete replacement
parts list may be obtained by contacting the factory. Refer to
the rating plate on the appliance for complete appliance model
number, serial number, and company address. Any substitution
of parts or controls not approved by the factory will be at the
owner’s risk.

A CAUTION

1. Service or repair of this equipment must be performed by a
qualified service agency.

2. Do not attempt to reuse any mechanical or electrical
controllers which have been wet. Replace defective controller.

NOTE: To check most of the possible remedies in the
troubleshooting guide listed in Table 27.1, refer to the applicable
sections of the manual.

General Maintenance

The unit and venting system must be checked once a year by
a qualified service technician.

All installation and service of these units must be
performed by a qualified installation and service agency.

Before any service, BE SURE TO TURN OFF GAS AT THE
MANUAL SHUT-OFF VALVE AHEAD OF THE COMBINATION
GAS CONTROL AND TURN OFF ALL ELECTRIC POWER
TO THE HEATER.

General Unit

When providing annual maintenance for the unit heater, keep
the unit free from dust, dirt, grease and foreign matter. Pay
particular attention to:

1. The combustion air and exhaust vent piping.

2. The burner ports and pilot burner orifices (avoid the use of
hard, sharp instruments capable of damaging surfaces for
cleaning these ports). To check the burner port and pilot
burner orifice, see “Burner and Pilot Assembly Removal”.

3. The air shutters and main burner orifices (avoid the use of
hard, sharp instruments capable of damaging surfaces for
cleaning these orifices). To check the air shutters and main
burner orifices, see for “Manifold Assembly Removal.”

4. The heat exchanger. Clean tubes from the bottom with a
stiff non-wire brush.

5. The heat exchanger should be checked annually for cracks
and discoloration of the tubes. If a crack is detected, the
heat exchanger should be replaced before the unit is put
back into service. If the tubes are dark gray, airflow across
the heat exchanger should be checked to insure that a
blockage has not occurred or the blower is operating
properly.

Electrical Wiring
The electrical wiring should be checked annually for loose
connections or deteriorated insulation.

Gas Piping & Controls
The gas valves and piping should be checked annually for
general cleanliness and tightness.

The gas controls should be checked to ensure that the unit is
operating properly.

Propeller Assembly

Check the motor for lubrication if the motor is not permanently
lubricated. Inspect the fan for damage and fit on motor shaft.
Clean any dust, dirt or foreign matter from the fan blades.

Blower Assembly

The blower assembly includes the bearings, drive sheaves and
belts. Blower bearings should be checked and lubricated based
on the blower manufacturer’s recommendations. Bearings
should also be checked for any unusual wear and replaced if
needed.

Drive sheaves should be checked at the same time the
bearings are inspected. Check to make sure the sheaves are
in alignment and are securely fastened to the blower and motor
shafts.

Belt tension should be rechecked shortly after the unit has been
installed to check for belt stretching. After the initial start-up,
monthly checks are recommended.

Manifold Assembly Removal
To remove the manifold:

1. Shut off gas and electric supply.

2. Lower bottom pan to expose burner and manifold (see
Figure 16.2).

3. Disconnect pilot tubing and thermocouple lead (or ignition
cable) at the combination gas control (and ignition control).

4. Disconnect control wires for the combination gas control.

Disconnect gas manifold at ground union joint.

6. Remove the 2 screws holding the manifold to the heat
exchanger support.

7. Clean the orifices and adjust the air shutters as necessary.

8. Follow steps 2-6 in reverse order to install the manifold
assembly.

9. Turn on the electric and gas supply.

10. Check the ground union joint for leaks with a soap
solution. Tighten if necessary.

o

Burner and Pilot Assembly Removal
To remove the burner:

1. Shut off gas and electric supply.

2. Lower bottom pan to expose burner and manifold (see
Figure 16.2).

3. Disconnect pilot tubing and thermocouple lead (or ignition
cable) at the combination gas control (and ignition control).

4. Remove the 2 burner retaining pins holding the burner in
place. The burner can then be easily lowered from the unit.

5. Examine the burner and pilot assembly for cleanliness
and/or obstructions as necessary (see “General Unit” for
cleaning instructions).

6. Replace the burner assembly in reverse order. In replacing

the burner, be certain that the slots at the front of the

burner are located properly on their shoulder rivets and

that the burner retaining pins are put back into their proper

locations.

Reconnect the ignition cable and pilot gas supply line.

8. Turn on the electric and gas supply.

N
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SERVICE & TROUBLESHOOTING

Table 27.1 - Troubleshooting

Trouble Possible Cause Possible Remedy
Pilot does not light 1. Main gas is off. 1. Open manual gas valve.

2. Power supply is off. 2. Turn on main power.

3. Airin gas line. 3. Purge gas line.

4. Dirtin pilot orifice. 4. Check for plugged pilot orifice and clean
with compressed air if necessary.

5. Gas pressure out of proper range. 5. Adjust to a maximum of 14" W.C.
Minimum for natural gas - 6" W.C.
Minimum for propane gas - 11" W.C.

6. Pilot valve does not open. 6. Check wiring for 24 volts to valve.

a. Defective ignition controller. a. Replace ignition controller.
b. Blown fuse on control board b. Replace Fuse
c. Defective gas valve. c. Replace gas valve.

7. No spark at ignitor. 7.

a. Loose wire connections. a. Check all ignition controller wiring.
b. Pilot sensor is grounded. b. Replace sensor if cracked or worn
c. Blown fuse on control board c. Replace fuse

d. Defective ignition controller. d. Replace ignition controller.

8. Safety device has cut power. 8. Check all safety devices (High limit,
pressure switch, blocked vent safety
switch, etc.) Determine and correct
problem. Reset if necessary.

9. Pilot valve is off. 9. Turn gas control knob or lever on
combination gas control to pilot position.

10. Dirty thermocouple contact. 10. Be sure thermocouple contact is clean.
If problem persists replace thermocouple.

11. Excessive drafts. 11. Find source and re-direct airflow away
from unit.

12. Pilot orifice Fitting leak. 12. Tighten pilot orifice. Flame impingement
on thermocouple may cause
thermocouple to become inoperative.

Main burners do not light (Pilot is lit) 1. Defective valve. 1. Replace valve.

2. Loose wiring. 2. Check wiring to gas valve.

3. Defective pilot sensor 3. Replace pilot sensor.

4. Defective ignition controller. 4. Replace ignition controller.

5. Improper thermostat wiring. 5. Verify wiring compared to wiring diagram.

Lifting Flames (See Figure 28.2) 1. Too much primary air. 1. Reduce primary air.

2. Main pressure set too high. 2. Adjust to a maximum of 14" W.C.

3. Orifice too large. 3. Check orifice size with those listed on
the serial plate.

Yellow Tipping 1. Insufficient primary air. 1. Increase primary air.
(With propane gas, some yellow tipping 2. Dirty orifice. 2. Check orifices and clean with
is always present.) 3. Misaligned orifice. compressed air if necessary.
3. Check manifold, replace if necessary.

Wavering Flames (See Figure 28.1) 1. Drafts across burner 1. Eliminate drafts

2. Misalignment of burner 2. Align burner on locator pins

3. Cracked heat exchanger 3. Replace heat exchanger
Flashback 1. Toq much primary air . 1. Re_duce prima_ry air.

2. Main pressure set too high. 2. Adjust to maximum of 14" W.C.

3. Orifice too large. 3. Check orifice size with those listed on the
serial plate.

. . 1. Insufficient primary air. 1. Increase primary air.
Floating Flames (see Figure 28.3) 2. Main pressSre sertytoo high. 2. Adjust toz maxiymum of 14" W.C.

3. Orifice too large. 3. Check orifice size with those listed on the
serial plate.

4. Blocked vent. 4. Clean/correct venting system.

Flame Rollout (see Figure 28.4) 1. Ma!ir\ pressure set too high. 1. Adjust to'q ma)l(imurp of 14" WC
2. Orifice too large. 2. Check orifice size with those listed on

Blocked vent.

the serial plate.
Clean/correct venting system.

6-580.18
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SERVICE & TROUBLESHOOTING

Trouble Possible Cause Possible Remedy
Not Enough Heat 1. Unit cycling on high limit. ©® 1.

a. Obstructions/leaks in duct system. a. Clean/correct duct system.

b. Main pressure set too high. b. Adjust to a maximum of 14" W.C.

c. Blower motor not energized. c. Check/correct to insure blower motor
operates within 45 seconds of when
gas controls are energized.

d. Loose belt d. Adjust belt tension.

e. Blower speed too low. e. Check/correct blower drive settings for
proper rpm.

f. Blocked/damaged venting system. f. Check/correct venting system.

g. Air distribution baffle removed (high g. Replace air distribution baffle.

temperature rise units only).

h. Defective high limit switch. h. Replace high limit switch.

2. Main pressure set too low. 2. Adjust main gas pressure.

Minimum for natural gas — 6" W.C.
Minimum for propane gas — 11" W.C.

3. Too much outside air. 3. Adjust outside air damper to decrease
outside air percentage (if possible).

4. Thermostat malfunction. 4. Check/replace thermostat.

5. Gas controls wired incorrectly. 5. Check unit wiring against the wiring
diagram.

6. Unit undersized. 6. Check design conditions. If unit is
undersized, an additional unit(s) or other
heat source must be added.

Too Much Heat 1. Thermostat malfunction. 1. Check/replace thermostat.

2. Gas controls do not shut-off. 2.

a. Gas controls wired incorrectly. a. Check unit wiring against the wiring
diagram.

b. Short circuit. b. Check for loose or worn wires.

3. Main gas pressure set too high. 3. Adjust to a maximum of 14" W.C.

4. Defective gas valve. 4. Replace gas valve.

® Automatic Reset High Limit

The unit heater comes standard with an automatic reset high

limit switch that will shut off the gas should the discharge air
temperature become excessive. See Figure 18.1, indicator@
for the location of either the standard automatic high limit switch.
The switch should operate only when something is seriously
wrong with the unit operation. Anytime the switch operates,
correct the difficulty immediately or serious damage may result.

If the switch cuts off the gas supply during normal operation, refer
to the “Not Enough Heat” section of Service & Troubleshooting.

Figure 28.1 - Wavering Flame or Misalignment

GOOD

"

BAD

H

Figure 28.2 - Lifting Flame Condition

Figure 28.3 - Floating Flame Condition
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MODEL NUMBER / RATING PLATE IDENTIFICATION

Figure 29.1 - Serial Number Designations

S 01 10 09 17 09 23 09 1234 10000
Serial Number Prefix SPO Number
<blank> if standard
“S"if Special Product Order
_ Number varies from 0000 to 9999.
Motor Supplier Each L;nit within se;\me wegk of .
01 - Century manufacture is to have unique number
03 - General Electric
05 - Universal —[Year of Manufacture
30 - Fasco
15 - Marathon
18 - Franklin |— —[Week of Manufacture
29 - Emerson
35 - Baldor
38 - Regal Beloit.EPC Gas Valve Supplier
39 - McMillan 01 - RobertShaw
43 - Nidec 05 - Honeywell
- 09 - White Rogers
Fan/Blower Vendor Code
20- Mc&rnson Control Supplier
01 - Revcor 01 - RobertShaw
10- ITau 09 - White Rogers
08 - quok5|.de 05 - Honeywell
19 - Air Drive 17 - United Tech
08 - Fenwal
Series Identity Number—l_
Figure 29.2 - Model Number Designations
PDP 150 A E 01 30 S B A N
PDP - Propeller Unit Factory Installed Option Digit
BDP - Blower Unit N - None
C - BMS - (Building Management Systems)
MBH Input Future
150 - 150,000 Btu/hr input A-All
175 - 175,000 Btu/hr input
250 - 250,000 Btu/hr input

etc.

Heat Exchanger/Burner

A - Aluminized Steel / Aluminized Steel
S - Stainless Steel / Aluminized Steel
T - Stainless Steel / Stainless Steel

Ignition Type
E - Intermittent Pilot

Power Code

01 -

02 -

etc.

Complete Power Code
descriptions are

shown on pages 19 and 21

—[Dev Digit

Fan Guard Digit

N - None (all blower models)
S - Standard

F - Fingerproof

Control Code Type

30 -

Complete Control Code
descriptions are shown
on page 18
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COMMERCIAL WARRANTY

Seller warrants its products to be free from defects in material and
workmanship, EXCLUSIVE, HOWEVER, of failures attributable to the use

of materials substituted under emergency conditions for materials normally
employed. This warranty covers replacement of any parts furnished from the
factory of Seller, but does not cover labor of any kind and materials not
furnished by Seller, or any charges for any such labor or materials, whether
such labor, materials or charges thereon are due to replacement of parts,
adjustments, repairs, or any other work done. This warranty does not apply to
any equipment which shall have been repaired or altered outside the factory of
Seller in any way so as, in the judgment of Seller, to affect its stability, nor
which has been subjected to misuse, negligence, or operating conditions in
excess of those for which such equipment was designed. This warranty does
not cover the effects of physical or chemical properties of water or steam or
other liquids or gases used in the equipment.

BUYER AGREES THAT SELLER’S WARRANTY OF ITS PRODUCTS TO BE
FREE FROM DEFECT IN MATERIAL AND WORKMANSHIP, AS LIMITED
HEREIN, SHALL BE IN LIEU OF AND EXCLUSIVE OF ALL OTHER
WARRANTIES, EITHER EXPRESS OR IMPLIED, WHETHER ARISING
FROM LAW, COURSE OF DEALING, USAGE OF TRADE, OR OTHERWISE,
THERE ARE NO OTHER WARRANTIES, INCLUDING WARRANTY OF
MERCHANTABILITY OR FITNESS FOR PURPOSE, WHICH EXTEND
BEYOND THE PRODUCT DESCRIPTION CONFIRMED BY BUYER AND
SELLER AS OF THE DATE OF FINAL AGREEMENT.

This warranty is void if the input to the product exceeds the rated input as
indicated on the product serial plate by more than 5% on gas-fired and oil-fired
units, or if the product in the judgment of SELLER has been installed in a
corrosive atmosphere, or subjected to corrosive fluids or gases, been subjected

to misuse, negligence, accident, excessive thermal shock, excessive humidity,
physical damage, impact, abrasion, unauthorized alterations, or operation
contrary to SELLER’S printed instructions, or if the serial number has been
altered, defaced or removed.

BUYER AGREES THAT IN NO EVENT WILL SELLER BE LIABLE FOR
COSTS OF PROCESSING, LOST PROFITS, INJURY TO GOODWILL, OR
ANY OTHER CONSEQUENTIAL OR INCIDENTAL DAMAGES OF ANY KIND
RESULTING FROM THE ORDER OR USE OF ITS PRODUCT, WHETHER
ARISING FROM BREACH OF WARRANTY, NONCONFORMITY TO
ORDERED SPECIFICATIONS, DELAY IN DELIVERY, OR ANY LOSS
SUSTAINED BY THE BUYER.

Component

Applicable Models

BUYER'S REMEDY FOR BREACH OF WARRANTY, EXCLUSIVE OF ALL
OTHER REMEDIES PROVIDED BY LAW, IS LIMITED TO REPAIR OR
REPLACEMENT AT THE FACTORY OF SELLER, ANY COMPONENT WHICH
SHALL, WITHIN THE APPLICABLE WARRANTY PERIOD DEFINED HEREIN
AND UPON PRIOR WRITTEN APPROVAL, BE RETURNED TO SELLER
WITH TRANSPORTATION CHARGES PREPAID AND WHICH THE
EXAMINATION OF SELLER SHALL DISCLOSE TO HAVE BEEN DEFECTIVE;
EXCEPT THAT WHEN THE PRODUCT IS TO BE USED BY BUYER AS A
COMPONENT PART OF EQUIPMENT MANUFACTURED BY BUYER,
BUYER'S REMEDY FOR BREACH, AS LIMITED HEREIN, SHALL BE
LIMITED TO ONE YEAR FROM DATE OF SHIPMENT FROM SELLER. FOR
GAS-FIRED PRODUCTS INSTALLED IN HIGH HUMIDITY APPLICATIONS
AND UTILIZING STAINLESS STEEL HEAT EXCHANGERS, BUYER'’S
REMEDY FOR BREACH, AS LIMITED HEREIN, SHALL BE LIMITED TO

TEN YEARS FROM DATE OF SHIPMENT FROM SELLER.

These warranties are issued only to the original owner-user and cannot be
transferred or assigned. No provision is made in these warranties for any
labor allowance or field labor participation. Seller will not honor any expenses
incurred in its behalf with regard to repairs to any of Seller’s products. No
credit shall be issued for any defective part returned without proper written
authorization (including, but not limited to, model number, serial number,

date of failure, etc.) and freight prepaid.

OPTIONAL SUPPLEMENTAL WARRANTY

Provided a supplemental warranty has been purchased, Seller extends the
warranty herein for an additional four (4) years on certain compressors.
Provided a supplemental warranty has been purchased, Seller extends the
warranty herein for an additional four (4) years or nine (9) years on certain
heat exchangers.

EXCLUSION OF CONSUMABLES & CONDITIONS BEYOND SELLER’S
CONTROL

This warranty shall not be applicable to any of the following items: refrigerant
gas, belts, filters, fuses and other items consumed or worn out by normal wear
and tear or conditions beyond Seller’s control, including (without limitation as
to generality) polluted or contaminated or foreign matter contained in the air or
water utilized for heat exchanger (condenser) cooling or if the failure of the part
is caused by improper air or water supply, or improper or incorrect sizing of
power supply.

“APPLICABLE WARRANTY PERIOD”

Heat Exchangers
Gas-Fired Units

OCCURS FIRST

TEN YEARS FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN
TEN YEARS FROM DATE OF RESALE BY BUYER OR ANY OTHER USER, WITHIN TEN YEARS
FROM DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN ONE
HUNDRED TWENTY-SIX MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER

Heat Exchangers
Low Intensity Infrared Units

Compressors
Condensing Units for Cassettes

FIVE YEARS FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN
FIVE YEARS FROM DATE OF RESALE BY BUYER OR ANY OTHER USER, WITHIN FIVE YEARS
FROM DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN SIXTY-SIX
MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER OCCURS FIRST

Burners
Low Intensity Infrared Units

Components excluding Heat Exchangers,
Coils, Condensers, Burners, Sheet Metal

TWO YEARS FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN
Other TWO YEARS FROM DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN
— THIRTY MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER OCCURS FIRST

Heat Exchangers/Coils

Indoor and Outdoor Duct Furnaces and
System Units, Steam/Hot Water Units,
Qil-Fired Units, Electric Units, Cassettes,

Vertical Unit Ventilators, Geothermal Units

Compressors
Vertical Unit Ventilators, Geothermal Units

Burners
High Intensity Infrared Units

Sheet Metal Parts
All Products

ONE YEAR FROM DATE OF FIRST BENEFICIAL USE BY BUYER OR ANY OTHER USER, WITHIN
ONE YEAR FROM DATE OF RESALE BY BUYER IN ANY UNCHANGED CONDITION, OR WITHIN
EIGHTEEN MONTHS FROM DATE OF SHIPMENT FROM SELLER, WHICHEVER OCCURS FIRST

As Modine Manufacturing Company has a continuous product improvement program, it reserves the right to change design and specifications without notice.

/‘
JVIODINE

© Modine Manufacturing Company 2022

Modine Manufacturing Company
1500 DeKoven Avenue

Racine, WI 53403

Phone: 1.800.828.4328 (HEAT)
www.modinehvac.com
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Données a utiliser avec des filtres seulement
Press. statique 0,0 po Press. statique 0,1 po Press. statique 0,2 po Press. statique 0,3 po Press. statique 0,4 po Press. statique 0,5 po Press. statique 0,6 po Press. statique 0,7 po
ATR | cFM En- En- En- En- En- En- En- En-
del égi HP | traine- | Tours |Régi HP | traine- | Tours |Régi HP | traine- | Tours |Régi HP | traine- | Tours |Régi HP | traine- | Tours |Régi HP | traine- | Tours |Régi HP | traine- | Tours |Régi HP | traine- | Tours
ment ment ment ment ment ment ment ment
40 2778 515 12 96 4 565 3/4 38 4,5 615 3/4 38 4 665 34 38 3 705 1 2 750 1 15 - - - - - - -
45 2469 | 455 13 0 515 112 96 4 570 1" % 3 620 35 670 a4 38 3 715 38 2 755 1 15 - - - -
50 2222 410 15 475 1/3 95 5 535 35 590 2,5 640 3,5 685 3 2,5 730 2 - - - -
150 55 2020 375 191 2,5 445 0,5 505 4 565 12 96 3 615 2 665 3 715 3 38 - - - -
60 1852 345 14 35 420 114 191 1 485 13 95 4,5 545 3,5 600 12 96 25 650 15 700 25 - - - -
65 1709 315 4 400 2 470 5 530 13 95 4 585 ! 640 12 96 ' 690 ’ - - - -
70 1587 | 295 5 380 2,5 455 1/4 191 0 520 575 1/3 95 3 630 2 680 112 96 1 - - - -
40 3241 805 1-1/2 193 35 840 1-1/2 193 25 875 1-1/2 193 2 910 1112 193 1 940 1112 103 0 970 2 80 2,5 1005 2 80 15 1035 2 80 1
45 2881 715 1 192 4 755 1 192 35 795 1 3 830 3 865 2 900 | 1-1/2 193 1 935 1412 193 0,5 970 2,5
50 2593 | 645 3/4 5 690 3/4 45 730 a4 192 4 770 1 35 810 1 3 845 1 25 885 15 920 | 1-1/2 | 193 0,5
175 55 2357 | 585 112 96 25 635 1" % 15 680 45 720 a4 192 4 765 a4 192 35 805 192 3 845 1 25 880 1 15
60 2160 | 540 35 590 25 640 1" % 15 685 45 730 4 770 a4 35 815 192 ' 855 192 2
65 1994 | 495 113 95 45 550 " % 35 605 25 655 1" 9% 15 700 11" % 05 745 ' 790 3/4 3 830 34 25
70 1852 | 460 5 520 4 575 1/3 95 3 630 2 680 1 725 112 96 0 770 35 815 '
40 3704 | 420 3/4 16 5 465 3/4 16 4 505 1 16 3 540 1 2 580 1 1 615 | 1-1/2 105 4 650 142 105 3 - - - -
45 3292 | 375 112 101 420 1" 101 35 465 3/4 35 510 a4 16 25 550 1 2 590 1 1 625 4 - - - -
50 2963 | 335 13 1 390 45 440 1" 101 3 485 35 525 a4 25 570 15 610 1 05 - - - -
200 55 2694 | 305 2 365 13 102 5 415 35 465 25 510 ! 555 a4 16 ' 595 ' - - - -
60 2469 280 114 212 3 345 0,5 400 4 450 12 101 3 500 1,5 545 2 590 16 - - - -
65 2279 260 4 325 114 212 15 385 13 102 45 440 490 12 101 2 540 585 3/4 1 - - - -
70 2116 | 240 5 310 2 375 5 430 1/3 102 35 485 535 112 101 0,5 580 - - - -
40 4630 605 1-1/2 105 4,5 635 1-1/2 105 35 665 1412 105 3 690 2 108 4 720 2 108 3 750 2 108 2,5 775 2 108 2 - - - -
45 4115 | 535 1 205 35 570 1 3 605 45 635 | 1-12 | 105 35 665 112 | 108 25 695 112 | 108 2 725 3 755 2 108 25
50 3704 | 485 3/4 4,5 520 3 205 4 555 1 3 590 1 2,5 625 4 660 3 690 1112 105 2 720 112 105 1
250 55 3367 440 10" 204 2 480 5 520 34 205 4 555 205 3 595 1 2,5 630 1 2 665 3 695 2
60 3086 | 405 3 450 1" 204 15 490 45 530 3/4 4 570 205 3 605 205 645 1 05 680
65 2849 370 " 203 4 420 25 465 12 204 1 510 550 3/4 35 590 34 25 630 205 2 665 1 205 1
70 2646 345 4,5 395 1/3 203 3 445 15 490 112 204 0,5 535 i 575 3 615 3/4 655
40 5556 825 3 11 3 850 3 111 25 875 3 111 2 900 3 " 1 - - - - - - - - - - - - - - -
45 4938 735 2 108 760 2 108 2 790 2 108 15 815 3 840 3 11 2,5 865 3 11 2 890 3 11 1,5 915 3 - 1
50 4444 | 660 1-1/2 106 5 690 112 106 4 720 112 106 3 750 2 108 2,5 780 2 108 1,5 805 2 108 1 830 2 108 0,5 860 2
300 55 | 4040 | 600 1 25 635 5 665 45 700 12 | 108 4 730 112 | 108 3 760 25 785 15 815 2 108 1
60 3704 | 550 205 35 590 1 25 625 1 2 655 5 690 4 720 12 106 35 750 1412 106 2,5 780 15
65 3419 510 3/4 4 550 34 205 35 585 34 205 25 620 1 205 2 655 1 205 1 690 4 720 35 750 | 1-1/2 106 25
70 3175 | 470 5 515 4 555 35 595 3/4 2,5 630 2 660 1 205 1 695 1 205 0,5 725 3
40 6481 960 5 207 980 5 207 2 1005 5 207 1.5 1030 1 1050 05 1070 05 1095 0 - - - -
45 5761 850 3 11 25 880 3 " 15 905 3 " 1 930 5 207 3 955 5 207 2,5 975 5 207 2 1000 5 207 1,5 1025 5 207 15
50 5185 | 765 2 210 45 795 35 825 3 850 3 1 25 880 3 1 15 905 3 " 1 930 3 " 05 955 3 " 0
350 55 4714 | 695 112 105 2 730 2 210 5 760 2 210 4,5 790 2 210 3,5 820 2 210 3 845 2,5 870 2 900 1
60 4321 640 35 675 1-1/2 105 25 710 142 105 15 740 1112 105 0,5 770 4 800 2 210 35 825 2 210 3 855 2 210 2,5
65 3989 | 590 1 107 45 630 1 107 35 665 3 695 2 730 112 | 105 1 760 12 | 108 0 790 142 100 4 815 3
70 3704 | 550 5 590 4,5 625 1 107 35 660 1 107 3 695 2 725 1 755 105 0 785 | 1-1/2 100 4
45 6584 | 885 5 207 4 915 5 207 35 940 5 207 3 965 25 985 2 1010 15 | 1035 1 1055 0,5
50 5926 | 800 3 111 35 825 3 " 3 855 3 " 2 880 ° 207 4 910 ° 27 35 935 ° 21 3 955 ° 21 25 980 s w1 2
400 55 5387 725 2 210 5 760 4,5 790 4 815 3 11 3 845 3 - 2,5 870 3 - 2 895 3 - 1 920 3 I~ 0,5
60 | 4938 | 665 25 700 2 210 6 735 2 210 5 765 2 20 45 795 35 820 3 850 25 875 2
65 4558 615 1-1/2 105 4 650 112 105 3 685 112 105 2 720 5 750 2 210 45 780 2 210 4 805 2 210 35 835 2 210 25
70 4233 570 4,5 610 4,5 650 3,5 680 1-1/2 105 2,5 715 | 1-1/2 105 1,5 745 | 1-1/2 105 0,5 775 4 800 3,5
®838%32Im N> = | > O Les sorties correspondent & une altitude de 609 m
33883 = sl @ A » 9 s 2| E|195 [g] & g b 3 3 a g |5 maximum. Au-dela, la sortie doit étre réduite de 4 % tous
21333333 m@ & ST o el B < ° ° s 1% eI8e O ° = = = < ° |8 les 300 m au-dessus du niveau de la mer. (Ne s'applique
0| 0| V| V| VNV O & .q.nu» w @ mnm » m @ - | @ pas au Canada - voir la plaque signalétique.)
Bl&8R83a NWMN'HM. =] o] INES NS I AN N S = R R Ex ININNES Slalal= L] 1o]s]s .m_m M.. @ Les régimes d'ouverture de la roue a gorge sont
i il ad e Rl WMW.MWW mwmuwmuwwﬂmewwHLmMmA > mMMHMMHMNWMLWWWMHULWWWMWM m. approximatifs. Pour un fonctionnement correct, vérifiez le
WMMWWH‘ mwwm%wwawmuwmmwm%%mﬁ© wwwmwwmwmmwmwmmwm%%%mmAmmm régime de la soufflante. X )
ololo|o|lololo| @ w W, ® o @ E 23 2 @ Les Bomm_mm,soz ustrés ut ,.wma _.mm mémes numéros de
oo S| a| B 3 S92 3 =~ HP et d'entrainement que référencés en catalogue.
5| oo v/ o|olw| §525532 I e e I el B = e ey & @ Laperformance est identique; la roue a gorge du
olololololalal 5588 5e zlzlzlzlzolzlz e 2zl ke L BELL 8 |zlzlzlalzlzlallolalzla s ]zl 2 |2l la |- s ol BE | §  moteuraccepte  arbre de damete supdreur Pou
||| EEF o 1 e e e 2 Y Y Y e i e e
T2 S EIEIN R N R E NI E S E i - 2132722713 7R 3|T (2P 2B FTIFR(% 28 [ S indique.
s ~le
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