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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.
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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
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

12. 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

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

to persons and property.
10. Any original factory wiring that requires replacement must

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.

sea level input to the appliance, as indicated on the serial 1

different from the wiring diagram could result in a hazard 13

be replaced with wiring material having a temperature 14

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.

10. 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).

. Be sure no obstructions block air intake and discharge of
unit heaters.

12. 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.

.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.

. 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.

6-580.21 3



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 25 and 26 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 20.1.

NOTE: A pipe hanger adapter kit, shown in Figure 5.2, 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 7223.1 (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 Il 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 9.1.

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

Double

Wall
Specified
Single Wall Vent Pipe Terminating — ED/ Terminal

Wall

with Double wall vent pipe. ®

Clearance Specified/

by Type B Vent Mfg.

Single
Wall
_— Specified
Single Wall Vent Pipe § \5)4/ Terminal
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.

Table 7.1 - Vent Termination Clearances

A12. 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 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:

Vent Shall Terminate: Structure Reference Standard
3 feet above Forced air inlet within 10" (US) NFPA 54

6 feet in all directions Forced air inlet (Canada) CSA B149.1

3 feet in all directions Combustion Air inlet of another appliance CSA B149.1

4 feet below, 4 feet horizontal, . L - .

or 1 foot above Door window, gravity air inlet, or any building opening (US) NFPA 54

3 feet in all directions Door window, gravity air inlet, or any building opening (Canada) CSA B149.1

3 feet horizontal ® Electric meter, gas meter, gas regulator, and relief equipment CSA B149.1

2 feet in all directions Adjacent building, adjoining building, or parapet wall Modine

7 feet in all directions

Adjacent public walkways

NFPA 54/CSA B149.1

1 foot above

Grade (ground level)

NFPA 54/CSA B149.1

1 foot below or 1 foot beyond

Eave with 24" overhang or less

Modine

3 feet below or 1 foot beyond

Eave with greater than 24" overhang

Modine

@ Do not terminate the vent directly above a gas meter or regulator. Recommendations based on CSA B149.1 and NFPA 54. Venting must conform with applicable current revision of local and national

installation codes.
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INSTALLATION - VENTING

A14.
A15.

A16.

A17.

A18.

A19.

A20.

Do NOT vent this appliance into a masonry chimney.

Do NOT use dampers or other devices in the vent or
combustion air pipes.

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 8.1 - Vent Terminals

Model Size Modine PN

150-200 5H0722850004

250-400 5H0722850002

A21.

A22.

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 8.2 - 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 Egﬁii\genégﬂts%gssure Vent must be gas tight.
" Vent must be liquid and
IV (P:gﬂg\efﬁs\i/r?nt 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

Vertical vent systems terminate vertically (up) (an example
is shown in Figure 9.1).

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 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 Il Vent

6-580.21

Horizontal vent systems terminate horizontally (sideways)
(an example is shown in Figure 10.2).

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 Ill 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”.

B2. Vertical vent systems terminate vertically and must be sized
in accordance with the National Fuel Gas Code,

ANSI Z223.1 (NFPA 54) - latest edition.

B3. 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').

B4. It is recommended to install a tee with drip leg and clean out
cap as shown in Figure 9.1.

B5. The vent terminates a minimum of 5' above the vent
connector on the unit.

B6. All vertically vented heaters that are Category | must be
connected to a vent complying with a recognized standard,

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.

B7. Use a listed vent terminal to reduce down drafts and
moisture in the vent.

B8. 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 9.1 and Table 9.1.

* 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 9.1).

Table 9.1 - Minimum Height from Roof to Lowest
Discharge Opening

Figure 9.1 - Vertical Category | Vent System

Xl
ROOF PITCH IS:
X/12
12

USE LISTED THIMBLE
THROUGH ROOF AND

CEILING

T

LISTED TERMINAL

THYMING
k ROOF FLASHING

/]
-

—4" MIN

TEE WITH DRIP LEG
AND CLEANOUT CAP

(SLOPE 1/4" PER
FOOT DOWNWARD
TOWARD DRIP LEG)

12" MIN
IRECOMMENDED

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 Figure 10.2 - Horizontal Venting
Installation

PITCH VENT PIPE DOWNWARD

C1. This section applies to horizontally vented Category I N

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

POWER EXHAUSTER OUTLET

/ L

LISTED TERMINAL

| /FEEWITH DRIPLEG E
1 AND CLEANGUT CAP

be joined together within one horizontal vent system due to ALERT Svetdy ’

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 C9. For a vent termination located under an eave, the distance

brands of vent pipe materials may not be intermixed. Refer of the overhang must not exceed 24". The clearance to

to instruction A10 in “Section A — General Instructions — All combustibles above the exterior vent must be maintained

Units” for attaching double wall pipe to single wall pipe. at a minimum of 12". Consult the National Fuel Gas Code
C4. Refer to Table 6.1 for total minimum and maximum vent for additional requirements for eaves that have ventilation

lengths, making the system as straight as possible. The openings.

equivalent length of a 90° elbow is 6' for 5" diameter and C10. Once venting is complete, proceed to the section titled

7' for 6" diameter. “Installation — Gas Connections”.

C5. All horizontal Category Il 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 10.2 and
Table 10.1. The vent must be supported as shown in Figure
10.1. Precautions must be taken to prevent degradation of
building materials by flue products.

Table 10.1 - Dimension Between Vent Cap and
Exterior Wall

Vent Terminal “A” Min.
Selkirk, Starkap, or Constant Air-Flo 2433 12"
Modine 5H072285 6"
Tjernlund VH1 o"

Figure 10.1 - Exhaust Vent Construction Through
Combustible Walls and Support Bracket

METAL FIBER GLASS
SLEEVE INSULATION
MIN. 2"
2" MIN
VENT PIPE l
DIAMETER
-— AN —
METAL FACE \
PLATE  —l|y| !

T W

SLEEVE S

2 MIN ! VENT TERMINATION
U 45 SUPPORT BRACKET
—_ 9" — (where required)
T (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 10.2. Where local authorities have
jurisdiction, a 1/4” per foot downward slope is acceptable
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INSTALLATION
GAS CONNECTIONS

.,  WARNING

1. Au ieid 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.

, CAUTION

1. Purgmy uf air from gas lines should be performed as
described in the National Fuel Gas Code, ANSI Z7223.1
(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 11.1 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 11.2. 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
11.1 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 11.1).

. Use 2 wrenches when connecting field piping to units.

. Provide a sediment trap before each unit and in the line
where low spots cannot be avoided (see Figure 11.1).

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.

[0

Figure 11.1 - Recommended Sediment Trap/Manual
Shut-off Valve Installation for Gas Connection

GAS
SUPPLY LINE GROUND
I JOINT
1 UNION
P W/ BRASS
! * ! MANUAL GAS SEAT
i | 1 SHUT-OFF VALVE
‘

‘

O\

GAS
SUPPLY LINE :’ -h

ffffffffff

TO
CONTROLS

PLUGGED
3" 1/8" NPT TEST
GAGE CONNECTION

SEDIMENT

® Manual shut-off valve is in the “OFF” position when handle is perpendicular
to pipe.

Table 11.1 - Sea Level Manifold Pressure & Gas
Consumption @

. Manifold Pressure Natural Propane
Model Size ("W.C.) 35 10 oﬁfi%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 11.2 - 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 15 215 440 670 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
gas.
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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 12.1 through 13.1. 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

Table 12.1 - Natural Gas Heating Values at
Altitude © ® ®

charts include the proper kit suffix, when required.
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 12.1 and 12.2 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 12.1 and 12.2, 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 12.2 - 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 13.1 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 13.1 to calculate manifold pressure.
® When installed at altitudes above 2,000, a pressure switch may need to be changed. Refer to Table 13.1 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 13.1 - High Altitude Kits for PDP/BDP @

If the heating value of the gas being supplied is different than
the values shown in Tables 12.1 and 12.2, use the following
equation to determine the appropriate manifold pressure for the
altitude and gas heating value being supplied.

Equation 13.1 - Manifold Pressure for Derated Gas

MP,

ACT = BTUACT X |V”:)SL

US and Canada
Altitude (ft)

Model Size
150 | 175 | 200 | 250 | 300 | 350 | 400
Item Item Item Item Iltem Iltem Item

Code Code Code Code Code Code Code

0-2.000 notre- | notre- [ notre- | notre- | notre- | notre- | notre-

’ 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|67248| 77785 | 68408 | 68406 | 55941

12,001-13,000

55948 (55941|67248| 77785 | 68408 | 68406 | 55941

WHERE: 13,001-14,000 |55948|55941(55941|77785| 68408 | 68406 | 55941
. ) ) @ For Label Only (67248) kits, Modine part number 5H0807146005 is
MF’AC.r = Manifold Pressure (in. W.C.) at Altitude — required to be filled out and attached to the unit by the installer.
Manifold pressure setting for the heater being Please contact the local Modine representative at 1.800.828.4328 (HEAT).
installed
BTU,, = BTUIft3 Content of Gas —
Obtained from Tables 12.1 or 12.2 (whichever is
applicable)
BTU,., = BTUIft3 Content of Gas —
Obtained from the local utility company
MP = Manifold Pressure (in. W.C.), at Sea Level —

SL

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.

6-580.21
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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.

!

Ensure that the supply voltage to the appliance, as indicated
on the serial plate, is not 5% less than the rated voltage.

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.

7. Refer to Figure 19.1 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.

DUCT INSTALLATION

IMPORTANT

Do not attempt to attach ductwork of any kind to propeller
models.

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 14.1.
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 14.1).

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 26.

Figure 14.1 - Recommended Ductwork Installations

TURNING
VANES

TURNING
VANES

B
’ BAFFLE

SIDE VIEW
SIDE VIEW
l f 12"
T B MIN.‘
<= A N
T v ' TURNING \\\\ I\
BAFFLE VANES
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 21). 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 21. If Modine
supplied discharge nozzles are used, the pressure drop of
the nozzles can be found footnoted at the bottom of page

24. 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 21 for a BDP350, at 6481 c¢fm 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 15.1 - Blower Model
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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 15.3). 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 14.

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 21. 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
14 and to “Performance Data” on page 20 to determine
proper blower RPM.
. Loosen belt and remove from motor sheave.

3. Loosen set screw on outer side of adjustable motor sheave
(see Figure 15.2).

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
15.3). 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.

. 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 15.2 -
Motor Sheave Adjustment

N

o8}

Figure 15.3 -
Belt Tension Adjustment
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START-UP PROCEDURE

IMPORTANT

1. 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 15 for blower adjustments.

2. Start-up and adjustment procedures must be performed by
a qualified service agency.

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.

2. Remove electrical junction box cover.

3. 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.

4. Check to insure that the venting system is installed correctly
and free from obstructions.

5. Check to see that there are no obstructions to the intake
and discharge of the unit.

6. For blower units, check the belt tension and sheave
alignment. Refer to “Blower Adjustments” for proper belt
tension.

7. Check bearings for proper lubrication (if applicable).

8. Check to make sure that all filters are in place and that
they are installed properly according to direction of air flow
(if applicable).

9. 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 17.2.

10. Check that all horizontal deflector blades are open a
minimum of 30° as measured from vertical.

11. 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.

12. 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.

13. 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.

14. For blower units, check the blower speed (rpm). Refer to
“Blower Adjustments” for modification.

15. Check the motor speed (rpm).

16. Check the motor voltage. On three phase systems, check to
make sure all legs are in balance.

17. 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.

18. 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. Open the field installed manual gas shut-off valve.

20. 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 29.1 through 29.4).

22. 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”.

23. Once proper operation of the unit has been verified,
remove any jumper wires that were required for testing.

24. Replace the electrical junction box cover.

25. If installed at altitudes above 2,000, affix label included with
high altitude kit and fill in all fields with a permanent marker.

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
combination gas control. A short flame can be caused by a
dirty pilot orifice. Pilot flame condition should be observed
periodically to assure trouble-free operation.

To Adjust the Pilot Flame

1. Create a call for heat from the thermostat.

2. Remove the cap from the pilot adjustment screw. For
location, see the combination gas control literature supplied
with unit.

3. 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 16.1).

4. Replace the cap from the pilot adjustment screw.

Figure 16.1 - 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 17.1).

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.

. Create a high fire call for heat from the thermostat.

. 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 12). 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.

(S0

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 17.2). 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 17.3). 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 17.1 - Typical Combination Gas Control
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Figure 17.2 - 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 19.1 for control code descriptions. Specific descriptions of
the control sequence for different control codes are listed below.

1.
. The power exhauster relay is energized, starting the power

2

18

The thermostat calls for heat.

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.
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UNIT AND CONTROL OPTIONS

Figure 19.1 - 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 18 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 18.

@ 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.

® 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 19.1 - Control Descriptions - Models PDP & BDP

Control Code
Control System Service | Thermostat
Description Natural Propane | ypojtage 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 | 208230V | 25V

@ Al 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 20.1 - 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 13 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 24.
® 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 a1 59 96 45 65 | 105 46 67 | 107 | 46 66 89
@ Max Mounting Height.
Heat Throw (Ft.)
45 71 120 49 76 128 43 68 | 115 57 87 | 145 64 97 | 160 66 99 | 164 | 66 99 | 136
@ 7’ Minimum Mounting Height.

20

es 21 and 22 for motor information
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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 22.1 - 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 1/3 191 113 95 113 212 13 203 3/4 205 1 107 1-1/2 105
10 230 1 1/3 191 1/3 95 113 212 13 203 3/4 205 1 107 1-1/2 105
15 575 3 1/3 197 113 96 113 213 13 204 3/4 205 1 255 1-1/2 180
16 208-230/460 3 1/3 191 1/3 95 113 212 13 203 3/4 205 1 255 1-1/2 180
17 115 1 1/3 95 112 96 113 102 12 204 1 205 1-1/2 105 - -
18 230 1 1/3 95 1/2 96 113 102 1/2 204 1 205 1-1/2 105 - -
23 575 3 1/3 96 1/2 96 113 101 12 204 1 157 1-1/2 180 2 210
24 208-230/460 3 1/3 95 112 96 113 102 12 204 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 1/2 96 3/4 192 112 101 3/4 205 1-1/2 106 1-1/2 100 - -
31 575 3 1/2 96 3/4 192 1/2 101 3/4 205 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 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 1M1 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 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 1/3 24 1-1/2 23 - - - - - -
66 230 1 - - 1-1/2 79 113 24 1-1/2 23 - - - - - -
71 575 3 - - 1-1/2 80 113 25 1-1/2 177 - - 5 181 - -
72 208-230/460 3 - - 1-1/2 80 113 24 1-1/2 177 - - 5 181 - -
73 115 1 - - - - 112 25 - - - - - - - -
74 230 1 - - - - 1/2 25 - - - - - - - -
79 575 3 - - - - 1/2 25 - - - - - - - -
80 208-230/460 3 - - - - 112 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 - - - - - - - -
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 page 22.
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PERFORMANCE DATA - HOODS

Table 23.1 - 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 Z|XY Z|XY Z|XY Z|XY Z|XYZ|XYZ|XYZ|XYZ|XYZ|XYZ|XYZ|XY Z|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 XY Z|XY Z| XY Z| XY Z| XY Z|XY Z| XY Z|XY Z|XY Z|XY Z|XY Z|XYZ|XYZ|XY 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| 0 51 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| O 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’ 025 35[029 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| 048 66| 03954 |05879 [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|10 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
42' 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.
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PERFORMANCE DATA — NOZZLES
Figure 24.1 - Mounting Height, Heat Throw, Heat Spread (in feet)
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Table 24.1 - 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. (it
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 18 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 21. Mounting height measured from bottom of unit.
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DIMENSIONAL DATA

Figure 25.1 - Dimensional Drawings - Propeller Units (Model PDP)
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Table 25.1 - Dimensions (inches) - PDP ©

Dimension Model Number
Symbol PDP 150 | PDP 175 | PDP 200 | PDP 250 | PDP 300 | PDP 350 | PDP 400
A 21 | 231/2 | 2558 | 255/8 | 285/8 | 33-5/8 | 40
B 35-1/4 | 351/4 | 40-1/4 | 40-1/4 | 40-1/4 | 40-1/4 | 40-1/4
c 22 22 25 25 25 25 25
D 18-0/16 | 21-1/16 | 23-3/16 | 23-3116 | 26-3/16 | 31-316 | 37-12
E 20 20 2 2 24 24 24
F 1300 | 1275 | 14.38 | 1438 | 14.75 - -
G 69116 | 6916 | 7-1/2 | 712 | 72 | 712 | 772
H 17-3/8 | 1978 | 22 2 25 30 | 3638
J 50 | 50 50 6 6 6 6
K ,_f(“)",g:)“g‘g 3816 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16 | 3/8-16
L® 35-13/16| 35-0/16 | 40-3/4 | 40-3/4 | 40-3/4 | 40-3/4 | 44-3/16
M 29-13/16 | 29-9116 | 34-3/4 | 34-34 | 34-3/4 | 34-11/16 | 38-3/16
w - - - = - 5 5
X - - - - - 16 16
AA 8 8 9 9 9 9 9
BB 74 | 74 | 74 | 74 | 74 | 714 | T4
DD 234 | 234 | 338 | 3358 | 33/8 | 338 | 6-13/16
EE 30-12 | 30172 | 32-7/8 | 327/8 | 32-7/8 | 3278 | 32-7/8
LL 3118 | 31-18 | 34-7/8 | 34-7/8 | 36-1/4 | 35172 | 40172
Gas Connections ©| 1/2 1/2 1/2 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.
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DIMENSIONAL DATA

Figure 26.1 - Dimensional Drawings - Blower Units (Model BDP)

- A

i<—H—>i - F—»|

| | | DD
1 1

I I WS X

| |./K | [

T T 1 T T7 )

AA G R
| | A
| S p J
————H y
——H| e 8 4
————H y
——— p |~

ﬁnﬂnﬂ:‘ BB %]ﬂ
. J
EE
~ D (OPENING) = L

(MIN. DISTANCE TO WALL)

Table 26.1 - 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 189116 | 21-116 | 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 13-1/2 14 - -
G 6-9/16 6-9/16 7-112 7-112 7-112 7-112 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 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® 21112 21-1/2 25-7/16 | 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 17-5/16 | 17-3/8 20-3/8 20-3/8 20-3/8 20-3/8 20-3/B

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 28.1, 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 17.2).

3. Disconnect pilot tubing and thermocouple lead (or ignition

cable) at the combination gas control (and ignition control).

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 s

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 17.2).

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 28.1 - 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 29.2) 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 29.1) 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. Too much primary air 1. Reduce primary air.

2. Main pressure set too high. 2. Adjust to maximum of 14" W.C.

3. Oirifice 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 29.3) 2. Main pressEre se?too high. 2. Adjust tog magmum of 14" W.C.

3. Oirifice 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 29.4) 1. Ma}i.n pressure set too high. 1. Adjust to.a? ma>.<imurT1 of 14" WC

2. Oirifice too large. 2. Check orifice size with those listed on
the serial plate.

3. Blocked vent. 3. Clean/correct venting system.

28
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SERVICE & TROUBLESHOOTING

Trouble

Possible Cause

Possible Remedy

Not Enough Heat

1. Unit cycling on high limit. ©®
a. Obstructions/leaks in duct system.
b. Main pressure set too high.
c. Blower motor not energized.

d. Loose belt
e. Blower speed too low.

f. Blocked/damaged venting system.

g. Air distribution baffle removed (high
temperature rise units only).

h. Defective high limit switch.

M

. Clean/correct duct system.

. Adjust to a maximum of 14" W.C.

c. Check/correct to insure blower motor
operates within 45 seconds of when
gas controls are energized.

d. Adjust belt tension.

e. Check/correct blower drive settings for
proper rpm.

f. Check/correct venting system.

g. Replace air distribution baffle.

T o

h. Replace high limit switch.

4. Defective gas valve.

4.

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.

Replace gas valve.

O 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 19.1, 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 29.1 - Wavering Flame or Misalignment

Figure 29.3 - Floating Flame Condition

GOOD

NS

BAD

H

Figure 29.2 - Lifting Flame Condition
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MODEL NUMBER / RATING PLATE IDENTIFICATION

Figure 30.1 - 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;nlt Wlthm sahme 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 BeloitlEPC Gas Valve Supplier
39 - McMillan 01 - RobertShaw
43 - Nidec 05 - Honeywell
- 09 - White Rogers
Fan/Blower Vendor Code
20- Mc;rnson Control Supplier
01- evLcor 01 - RobertShaw
10|; _Zu 09 - White Rogers
08 - quo side 05 - Honeywell
19 - Air Drive 17 - United Tech
08 - Fenwal
Series Identity Number—l_
Figure 30.2 - 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. —[Dev Digit
Heat Exchanger/Burner Fan Guard Digit
A - Aluminized Steel / Aluminized Steel N - None (all blower models)
S - Stainless Steel / Aluminized Steel S - Standard
T - Stainless Steel / Stainless Steel F - Fingerproof
Ignition Type Control Code Type
E - Intermittent Pilot 30 -
Complete Control Code
descriptions are shown
Power Cgﬁje_ on page 19
02 -
etc.
Complete Power Code
descriptions are
shown on pages 20 and 22
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WARRANTY

This Warranty (the “Warranty”) shall apply to Products
(as defined below) sold by Modine Manufacturing Company,
a Wisconsin corporation (“Seller”) to you (“Buyer”).

Seller hereby warrants that during the Applicable Warranty
Period (as defined below) its Products shall be free from
defects in material and factory workmanship under normal
use and service, subject to the EXCLUSIONS described
below and according to the terms outlined in this Warranty.

If Seller receives written notice of a breach of this Warranty
prior to the end of the Applicable Warranty Period (which
such notice shall include the model and serial numbers of
the Product, as well as the date and a reasonably detailed
description of the Product’s alleged failure), Buyer shall with
Seller’s prior written approval, return the applicable Product
or component thereof to Seller with shipping charges prepaid;
if upon examination by Seller such Product or component
thereof is disclosed to have been defective, then Seller will,
without charge to Buyer, at Seller’s option, either repair the
Product, replace defective parts in the Product, or offer an
entire replacement unit of the Product; provided that the
warranty period for a Product that has been repaired or
provided with replacement parts shall not extend beyond
the original Applicable Warranty Period, nor shall any
replacement parts provided for a Product be under any
warranty beyond the original Applicable Warranty Period for
the Product; similarly, if Seller provides an entire replacement
unit of the Product, the warranty period for the replacement
unit is limited to the remainder of the original Applicable
Warranty Period. Seller shall have no responsibility for
installation, service, field labor, shipping, handling, or other
costs or charges, except as expressly provided in this
Warranty. Buyer shall have no remedy hereunder for any
defective part returned without proper written authorization
from Seller, as described above.

For purposes of this Warranty and subject to the exclusions
described below, the term “Products” shall mean parts or
equipment manufactured by Seller, sold to Buyer pursuant

to a purchase contract between Buyer and Seller (most

often initiated by a purchase order issued by Buyer and
accepted by Seller), and expressly described in such
contract. The term “Products” shall not include third-party
parts or equipment furnished by Seller, except that, to the
extent assignable, Seller will assign to Buyer the benefits
(together with all limitations and exclusions) of the third-
party manufacturer’s warranty for such parts or equipment.
This Warranty extends only to the original purchase contract
between Buyer and Seller and is nontransferable, except that
this Warranty may be assigned to an Authorized End User (as
defined below). All replaced parts or equipment shall become
Seller’s property. For purposes of this Warranty, the term
“Applicable Warranty Period” shall mean the warranty period
set forth in the table below for each type or class of Product
described on the table; provided that, when the Product is

to be used as a component part of equipment manufactured
by Buyer, the Applicable Warranty Period shall be limited

to one (1) year after the date of shipment from Seller,
notwithstanding anything in the table below to the contrary.
For purposes of this Warranty, the term “Authorized End
User” shall mean any third-party that purchases the Product
directly or indirectly from Buyer for the Authorized End User’s
own use upon the first installation of the Product and not for
resale.

BUYER HEREBY ACKNOWLEDGES THAT ITS REMEDIES
FOR BREACH OF THIS WARRANTY, EXCLUSIVE OF ALL
OTHER REMEDIES PROVIDED BY LAW, ARE LIMITED AS
DESCRIBED ABOVE.

EXCLUSIONS AND LIMITATIONS: This Warranty is subject to
the following exclusions and limitations:

The term “Products” shall not include and this Warranty shall not
apply to any of the following items: refrigerant gas, belts, filters,
fuses and other items consumed or worn out by normal wear and
tear.

In addition, this Warranty shall not apply to:

(1) Products or components thereof that are damaged or
adversely affected by conditions beyond Seller’s control,
including but not limited to 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;

(2) Any Products or components thereof which have been
repaired or altered outside the factory of Seller in any way, or
otherwise subject to unauthorized repairs or alterations, so as,
in the judgment of Seller, to affect the Product’s durability or
performance;

(3) Materials or labor of any kind 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 by any party other
than Seller;

(4) Labor or other costs incurred for diagnosing, repairing,
removing, installing, shipping, servicing, or handling of either
defective or replacement parts;

(5) Any Products removed from their original location for
reinstallation in another location;

(6) Any Products or components thereof which have been
operated, maintained, or serviced contrary to Seller’s written
installation, operation, and/or servicing instructions or owner’s
manual;

(7) Damages resulting from operation with an inadequate or
interrupted supply of air or water;

(8) Any Products or components thereof which have been
subjected to misuse, negligence, faulty installation, improper
servicing, accident, excessive thermal shock, excessive humidity,
physical damage, impact, abrasion, improper operation, or other
operating conditions in excess of or contrary to those for which
such equipment was designed;

(9) With respect to gas-fired or oil-fired units, any Products or
components thereof if the input to the Product exceeds the rated
input (as indicated on the Product’s serial plate) by more than five
percent (5%);

(10) Any Products or components thereof which, in the judgment
of Seller, have been installed in a corrosive atmosphere, marine,
or coastal application, subjected to corrosive fluids or gases, or
damaged or adversely affected by the effects of the physical or
chemical properties of water or steam or other liquids or gases
used in the Products or any component thereof;

(11) Damage or failure to start resulting from improper voltage
conditions, blown fuses, open circuit breakers, or other
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inadequacy or interruption of electrical service or fuel supply; or OR LIMITED. Without limiting the

(12) Any Products or components thereof from which the serial foregoing, Seller makes no and specifically disclaims all

number has been altered, defaced or removed. representations and/or warranties that the Products will detect the
presence of, or eliminate, prevent, treat, or mitigate the spread,
transmission, or outbreak of any pathogen, disease, virus, or other

BUYER AGREES THAT THE WARRANTIES AND REMEDIES OO X o
contagion, including but not limited to COVID 19.

DESCRIBED HEREIN ARE THE ONLY WARRANTIES AND

REMEDIES PROVIDED BY SELLER WITH RESPECT TO THE BUYER AGREES THAT IN NO EVENT WILL SELLER BE
PRODUCTS AND TO THE MAXIMUM EXTENT PERMITTED LIABLE FOR COSTS OF PROCESSING, LOST REVENUES OR
UNDER APPLICABLE LAW SHALL BE IN LIEU OF AND PROFITS, INJURY TO GOODWILL, OR ANY OTHER SPECIAL,
EXCLUSIVE OF ALL OTHER WARRANTIES AND REMEDIES CONSEQUENTIAL, OR INCIDENTAL DAMAGES OF ANY KIND
WHATSOEVER, EITHER EXPRESS OR IMPLIED, WHETHER RESULTING FROM THE PURCHASE OF THE PRODUCTS, OR
ARISING FROM LAW, COURSE OF DEALING, USAGE OF FROM BUYER’S USE OF ANY PRODUCT, WHETHER ARISING
TRADE, OR OTHERWISE, INCLUDING BUT NOT LIMITED FROM BREACH OF WARRANTY, NONCONFORMITY TO

TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A ORDERED SPECIFICATIONS, DELAY IN DELIVERY, OR ANY

PARTICULAR PURPOSE, AND NON-INFRINGEMENT, EACH OF OTHER LOSS SUSTAINED BY THE BUYER.
WHICH SELLER HEREBY EXPRESSLY DISCLAIMS. SELLER

NEITHER ASSUMES (NOR HAS AUTHORIZED ANY PERSON OPTIONAL SUPPLEMENTAL WARRANTY
TO ASSUME) ANY OTHER WARRANTY OR LIABILITY IN
CONNECTION WITH ANY PRODUCTS. REPRESENATATIONS
AND CONDITIONS, EXPRESS OR IMPLIED BY STATUTE,
TRADE USAGE, OR OTHERWISE, ARE EXCLUDED AND WILL
NOT APPLY TO THE PRODUCTS UNDER THIS WARRANTY,
EXCEPT FOR WARRANTIES WHICH BY LAW CANNOT BE
EXCLUDED

Buyer may purchase from Seller a supplemental warranty with
respect to Products which shall extend the Applicable Warranty
Period as set forth in the express terms and conditions described

in the supplemental warranty agreement. Such supplemental
warranty terms may include an additional four (4) years on certain
compressors, an additional five (5) years “all parts” warranty, an
additional four (4) or nine (9) years on certain heat exchangers, and/
or such additional supplemental warranty terms as Seller chooses to
make available to its customers from time to time.

APPLICABLE WARRANTY PERIOD
(WHICHEVER OCCURS FIRST)

COMPONENT APPLICABLE MODELS Time from Date of First

Beneficial Use by Buyer or
Authorized End User

Time from Date of
Shipment from Seller

Gas Fired Unit Heaters with
Tubular Style Heat Exchangers
(e.g. HD, HDS, PTX, BTX, etc)

Aluminized or

Stainless Steel 10 YEARS 126 MONTHS

Aluminized Steel

(not in high-

humidity
applications)

10 YEARS
(must be Stainless Steel in 126 MONTHS
Gas Fired Unit Heaters high-humidity applications)
with Clam-Shell Style Heat

. Exchangers Aluminized Steel

Heat Exchangers and/or Coils (e.g. PDP, BDP, etc.) (in high-humidity 1 YEAR 18 MONTHS
applications)

Stainless Steel 10 YEARS 126 MONTHS
Low Intensity Infrared Units 5 YEARS 66 MONTHS

Indoor and Outdoor Duct Furnaces and System Units,
Steam/Hot Water Units, Oil-Fired Units, Electric Units, 1 YEAR 18 MONTHS

Cassettes, Vertical Unit Ventilators, Geothermal Units
Low Intensity Infrared Units 2 YEARS 30 MONTHS

Burners and Elements
High Intensity Infrared and Electric Infrared Units 1YEAR 18 MONTHS
Condensing Units for Cassettes 5 YEARS 66 MONTHS
Compressors

Vertical Unit Ventilators, Geothermal Units 1YEAR 18 MONTHS
Sheet Metal Parts All Products 1YEAR 18 MONTHS

Components, excluding Heat
Exchangers, Coils, Condensers, All Products 2 YEARS 30 MONTHS
Burners, Sheet Metal

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

/‘ Modine Manufacturing Company
y 1500 DeKoven Avenue
‘ M/OD'NE Racine, WI 53403

Phone: 1.800.828.4328 (HEAT)

© Modine Manufacturing Company 2024 i
www.modinehvac.com

32 6-580.21



20z Auedwo) Buunioejnuepy sulpop @

2
ANIAOIN,

WO oBAYSUIPOUW MMM
(Lv3H) 8Ze+-828 008 | : duoydole L
£OVES IM ‘Buioey

anuaAy uaAoyad 00S|
Auedwo9 Bunnjoejnuepy auipo

'sineald sues sanbiuyoa) sanbijsigioeled
$9| }2 UoNdaouod e| Jayipow ap HoIP 3] BAI9SI 8S 9|9 ‘s)npoid sas ap sjusuewlad uonelolgwe,p swwelboid un e Auedwo) Buunjoenuey aulpojy anbsing

IN3apuap 9] Jed
uonipadxa,p ajep e
ap 49)dwo9 e apoudd

9sliojne jeuly anajesinn.|
no unajayay,| sed uonesijyn
aJ31waud e] ap 19)dwod e apoldd

$3719VvIIlddV S3T3A0N

(3LVYNLN3AT FHIINTH V1 NOT3S)

9]0} B] ‘sIN3|Niq S|
‘SIN9SUdPUO0I s3] ‘sunpuadias sa|
SION 0€ SNV ¢ synpoud sa| snot ‘sanbiwuayy sunabueyod
s3] Juen|oxa ‘syuesodwo)
SION 8L NV L synpoud sa| snoj 9]0} Ud sadld
SIOIN 81 NV L sanbiwJiayjoab 1o1edde ‘xneoiaa sinaje|ijus)
sinassaidwo)
SIOIN 99 SNV S sa)essed Jnod sinasuspuod)
SION 81 NV L senbuyoaje sebnoielyul 1 aysusiul ey e sebnoieul Sa[PoIN
SjuUsWY|? 39 sIna|nig
SION 0€ SNV ¢ dHsusjul B|qle} & sebnoieljul S9[9POIN
sanbiwiayloab sjiviedde ‘xneoan
slnaje|juaA ‘sa)}assed ‘sanbuljosje sajgpow ‘jnozew
SIOW 8k NV | ne sajopow ‘apneyd nea/inadeA e Sajapowl ‘INdLIdIXa,|
18 Jnaudul,| Jnod sasijeued salalpneyd 18 SaW)SAS
SION 99 SNV § oHsuL)UI B|qre} & sebnoieljul S8ISPOIN
SION 921 SNV 0l a|qepAxoul Jaioy
(o9nel0
SION 81 NV L g)plwny e suoneoj|dde (01 'dag ‘dad “'xe Jed)
$9| suep) asiulwn|e 4oy | uiddesb ajh1s ep Inajeyo sunuadias
(oot onpiny ap sinabueyos oone zeb no sanbjwiayj sinabueyosy
e suopeoidde se| suep (e,e/\e%gup!wnq ne abeyneyd ap sjivleddy
SION 9¢i a|qepAxoul Jaioe us anjg jop) | € SUOHEDldAE SSp Suep
sed) asiuiwnie Ja1oy
SNV 0l
(019 ‘X149
snepiou | L8 SO O
SION 921 SNV 0l no aSIUILN[E JBIoY lejngny ejAis ep ey
ap sinabueyoo oane zeb
ne abeyneyo ap s|ivieddy

LNVSOdINOD

3719VOIlddV JILNVAVO 30 3Ad0RIAd

"aJ)ne e sdwa} ap SjUaI0 SIS B JUYO,p

Jaydaooe Jnad Jnapuay 8] anb saleuswgddns anuelieb ap suonpuod
saJne,p No Jnajeyd ap sinabueyod suieuad Ins sue (g) inau no ({) asenb
ap alieyuawg|ddns aspouad aun ‘« saoa1d s S8)N0) » NS sue (G) buio ap
asejuswg|ddns anueseb sun ‘sinassaldwod sulepad Jns sue (1) asjenb
ap alieyuawg|ddns aspouad aun aipualdwod Juaanad aleyuswg|ddns
anueseb a9} sun,p suonipuod sa7 “alejusw|ddns anuesed ap piodde||
suep s8jl09p sassaldxa SUONIPUOD S8 SUEP aljgeld 1se Inb ajqedldde
anue.leb ap apouad | esabuojoid Inb s)ynpoid Xne aAejas asejuswaddns
anueleb aun Jnapusa np saidne Jainooid as nad Inayeyoy]

NOILdO N3 FHIVININFTddNS JILNVEVYO

"UNILIHOV.T 8Vd 319NS F1H3d FHLNVY ILNOL 3A NO NOSIVHAIT A
SAYVL3d 3A ‘FANVININOD 3A SNOILYIIHIDFAS XNV FLINHOANOD
-NON 3NN FILNVHVYO V130 LOFJSIH-NON NA LYLINSTH 31
INJIOS ST.ND “WNILIHOV.] ¥Vd LINAOHd LNOL 3A NOILYSITILNT
3Ad NO S1INAO0¥d S3A 1vHOV.13A INVINO0J3d 3140S 31N0L 3d
S4ILNOISNOD NO SLOIFHIANI XNVIOFdS SIDOVNINOA SIHLNV.A
NO FOVANVIVHOV.A S3L4¥3d S3A 'SLI408d 3A NO SNNIAIY

30 S31¥3d S3A INIFNALIVEL 3A S1NOD S3A I1gYSNOJSIY

SVYO NNONV N3 Vd3S "NIANIA 37 3N0 LNIIANOD dN3L3HOVT

‘6L-AIAOD | 48w As sues ‘sudwod A ‘suoibejuoo

saJjne no snuIA ‘sajpejew ‘sauaboyjed ap uondnig,| NO uoISSIWSUE.}

e| ‘uonebedold e[ Juosenug)ie No juolayiel) ‘quolsullle ‘@oussald g
JU0J8109)9p SHNPOId S3| anb anueleb ajno) e Juswanbuyoads aououal 1@
UOIJEJE[O9P SUNINE BNjoaYd,U INSPUaA 3| ‘@padald Inb 82 Jaywi| sues

10TV NOT3S S3ALINIT NO SANTOX3 41T Svd LINIAN3d
3N IND SAILNVHEVYO S3A NOILdFOXAT Y FILNVHVYD FINISIHd
V13d NLY3A N3 SLINAO™d XNV SYd LNINDITddV.S 3N 13
S3ANTOX3 LNOS ININIHLNY NO FOHINNOD NA IDVSN
1N1VLS ¥Vd STLIDIMdINI NO SISSTHAXT ‘SNOILIANOD ST
13 SNOILVINISIdd3d S31 °'SLINAO0dd XNV INIJNIAILY 1Y
ALIMEYSNODSTY NO FILNVHYD 341NV ILNOL (HINNSSY Y
INONODIND ISIMOLNY SYd V.N 13) SVd INNSSY.N ¥NIANIA
37 'S3LNISFAd ST UVd LNINIASSTAdXT JONONIA
¥NIAN3A 31 STINOXNY ‘NOIVAIHLINOD-NON 3d 13
¥IMNIILYVL 39VSN NN ¥ NOILVLdVAV.d ‘IANVHOUVIN
UNITVA 3A SALLNVHYO ST YILINIT AS SNVS ‘SINdINOD A
ININFHLNY NO FDHINWNOD NA IDVSN.T IA ‘NOILOVSNVHL
3INN.A 101V 3A LINYINO0DAA ‘SALIDINHNI NO SALIDIMAX3
IN3IOS IND SHNODIY STFHLNY STTSNOL 13 STILNVHVYD
SIHLNY S31S3LNOL ININTOXT 13 INIOV1dNTH ST
INIANDIA NI 10T V1 Hvd ASINGId FINSIAN IANVED SN1d
V1SNVA 13 ‘'S1INA0Yd S313INYIONOD IND IO NI YNIANIA
37 dvd SINJNO4 SH4NO0D3d STN3AS S371.13 SAILNVAEVO
S31N3IS S31TLNOS SFLINISTH XNV SLIYOIAA SHNOD3I

S37 13 S3ILNVEVYO S373N0 LNIIANOD dN3LIHIV

"2J1}8J No 9peIBIP ‘DYIPOW 91D B BLIYS Bp
0JoWNU 9| JUOP SIBIUIBP S8 Bp Sjuesodwod No synNpoid xne (Z1)



no ‘jueingJed us Juswauuoisiroidde,|

ap no anbujos|9 82IAI8S NP UOANLIBIUI NO SJUBSIYNSUI 8Jine 8)N0)
8p NO SPBANO sInajouolsip ap ‘s9||Ub s8|qisny 8p ‘uoisus) asieAnew
aun,p Jue|noogp abellewap np 989yd9,| e no sabewwop xne (L)
‘slajulop s80 ap sjuesodwod s No SHNPoId S8| suep sasin zeb no
sapinbi| saline sap no Jnaden e| ap no nea,| ap senbiwiyd no senbisAyd
sgjoudoud sap sjoys so) Jed Juswaniebou sgjoaye no sebewwopus no
s11S0.1109 Zzeb no sapinbi| sap e SIWNoS ‘@19j0d no auuew uoneoldde
aun ‘9AIS01109 a1aydsowe aun suep S9||elsul 919 JUO ‘INSPUSA NP
siAe | uojas ‘Inb sislulep s89 ap sjuesodwod No siNpold xne (QL)

‘(% G) a9 unod buio ap snid ap (3Inpoid np anbigjeubis

anbe|d e| uns agnbipul) sjeuiwou asuessind e| assedgp }INpoid 9|

SJoA UoljejUSWIlR | IS SIBIUIBP S8 ap sjuesodwod $8| NO S)NPoId

$9| SN0} ‘jnozew ne no zeb ne sa)un s8] 8ulaouod INb 8o Us  (B)
‘ndu09 9319 e Juswadinbg | sajjenbss| unod

$9||80 B allesuod )sa Inb no essedap INb JusWiBUUOOUO) 8P UORIPUOD
aJjne 8)N0o) NO JUSLIBUUONOUO) SleAnew un ‘uoiselqe,| op ‘yoedwil

un ‘sanbisAyd sebewwop sap ‘OAISS90Xd d)pILNY dUN ‘JISS8IXd
anbiwuay) 00y un ‘Juspiooe un ‘Jenbapeul Us)aIus un ‘asnanjoaep
uonejieisul aun ‘eousablfou | ap ‘UonesI|in aSIeANew aun e SIWNos
9)9 JU0 Inb sislUIBP $89 Bp suesOdwod No S)iNpold xne  (g)
‘andwoJs)ul No 8yenbapeul Jie Us No Nes U uoljejuswije

aun,p uskow ne uonesl|in,| ap Juenodgp sabewwop xne  (2)
{INSpus/ np uones!nn,p

|enUBW Ne NO UaliaJjua,p NO JUBLISUUOIOUO) 8p ‘Uole|[elsul,p

S8)1109 SAAIJ0BIIP XNE JudWaJIBUO0D saiedal NO snusjaud ‘sasiin

99 JU0 Inb sislUIBpP $89 Bp syuesodwod no synpold xne  (9)

‘Jl0Jpus 8Nk un e uone|elsull

anod |euibuo juswaoe|dwa Jna| ap saunal synposd xne  (g)

‘abueyoal ap no sasnanjoalep seoald ap uonendiuew

e| No uanaud,| ‘uoipadxa | ‘uone|eisul| ‘Hesal 9| ‘uoieledal g
‘onpsouBelp o] Jnod SNINOOUS Sied) SaJiNe Xne No 8JANSo p-ulew e e (f)
{Inapua/ o] anb asne aiued aun Jed 9njosys |IBAeBJ} S1NE N0} Sp

no suoneledal ap ‘siuswisisnle p ‘seosid ap Juswsoe|dwal un p Jus)nsal
epoddel A s siely s8] NO XNeLgiew sa| ‘@JAN0 p-ulew e| anb ‘Xneugjew
S|8} 8P NO BIANED,P-UIBW 9|8} duUN B SI| SIel) XNe No ‘Inapusd/ 9| Jed
SIUINOJ UOU S1I0S 8}N0} 8p SIANED, P-UlewW e| B no xneugiew xne  (g)
‘unpold np aouewJopad e| no

a)llIgeInp e| 18)08Ye ‘INSPUS/ NP SIAB,| UOJSS ‘B aI9lUBW ap Sa9siojne
uou suoledlIPOW NO suoneledal sep e SILNOS Juswiaiine 919 Juo Inb
No ‘INSPUSA Np BUISN,| 8p InaLIgxa | B uode} anbjanb ap salipow no
saJiedal 919 Juo Inb siaiuIBp $82 ap sjuesodwod no synpoid xne  (g)
‘anbujosje uoneyuswie,| ap agudosddeur souessind e| sed no nes us no
Jie ua ajenbapeul uonejuswie aun Jed a9sned 18 823aid e| ap doue||lejop
e| IS NOo (Jnasuapuod) anbiway} Jnabueyos,| ap JUSLISSSIPIOSI 9|

Jnod sgsijin nes | No Jig,| SUBP JUBANO.) 8S Salobuel}9 No S89UILEBIUOD
‘saon||jod sasonew sap Jaywi| A;s sues ‘sudwod A UInspusp np

9]QU0D NP SJOY SUORIPUOD SBp Jed Sj0aYe JUSLIS|GRIOARJOP NO
sgbewwopus Juos Inb sisiulsp s89 ap sjuesodwod no synpoid xne (1)
: sed anbydde,s au anueles) sjuasaid e| ‘snid aQ

"9BWIOU 8INSN dUN,p 8IpeD 8| SUEP SOsSN

NO SWILLOSUOD SB[0Ie Salne 18 Sa|gIsny ‘Sal)|l) ‘S8l104IN09 ‘sauabLiobLy
zeb s9| : sjueAINS sa|dIe Sap aline,| no un,| e sed anbydde,s au
anueses) ayuasald e| 1o sed pualdwod au « SINPOId » dwId) 7

1 SBJUBAINS S8}IWI| 18 SUOISN|OXd

xne apensse 1se apuelen sjussald e 1 SILINIT L3 SNOISNTOX3

"'SNSS3A-10 11¥03A 1S3 IND 30 ¥ LNIALINIT IS 10TV

dVd S1d3440 S4dNO0O3d S3HLNY S3TSNOL 3A NOISNTOXA1
Y ‘JILNVHVYO V1V NOILYTOIA ILNOL YNOd SYNOD3Y

S3S 3AND STLNISTYd S3THVd L[YNNODIH JNILIHOV

"g)uanal e| Jnod uou 18 Inpoid np

uolneyjeisul aiaiwaid e| sap gsuoine [eul Jnajesi|nn,| ap abesn,| .nod
INajayoy,| 9p Juswaloalipul NO JUSWa}0alIp JINpold 9] 819yde Inb sial
un alubls « gsLIo)Ne |eul} Inajesi|nn » awis) 9| ‘enueles) syussaid e|
9p SUI0Sa( S8 JNO "SNOSSaP-10 NES|E} 9] SUBP SJIBJUOD uolIsodsip
9)N0} JUBISqOUOU ‘INdpud 9 Jed uonipadxa p ajep e| saide ue (1) un
e eJajiwi| 8s a|qeoldde anueleb ap apoudd e| ‘najeyoy,| Jed anbuqgey
juswadinbg un p Juesodwod aWWod 9sI|ijn BIBS UNPOI un,nbsio|
‘anb uonIpuod e ‘nes|qe)} 8| suep S0P JINpold ap auoboled anbeyo
no adA} anbeyo unod snossap-10 nes|ge} 9| suep al|ge)o anueleb

ap apouad e| aiubis « ajgeoldde anuelseb ap apolod » awlis) 9|
‘anueles) ayuasald el ap suUI0Saq S9| N0 “INd1aydy,| ap d1oudoid

e| Jusuuainap saoejdwal sjuawadinbg sa| snoj Jo seoald sa| seJnoL
‘(snossap-10 1ulyep anb |8}) 9suUoNe [eul Inajesl|iin un e 99p9d

2119 1nad 9||9,nb Jnes ‘aalgsuel) 8119 sed Jnad au 9|9 10 INSPUBA

9| 10 Ind)ayaYy,| d43ud aulbLIo,p Jeyoe p jesuod nenb anbydde,s au
anueles) ayuasaid e ‘Juswadinbd 189 no sadaid s89 Jnod sial
ueouge;} np anueleb e| ap (Suoisnoxa s 18 sajwl| s8] anb Isule)
sabejuene s9| INa}ayYdYy,| B BJOPaD INBPUSA 9| ‘SED [anbne ‘sapad
a9 WwaAnad s|I,s Jnes ‘Inapua 9| Jed sjuinoy siaf ap juswadinby,|
no s9091d so| sed puaidwod au « SHNPOId » BWLIS) 87 JBJIU0D |9}

un suep S)Lo9p JuBWaSsaldxa Juos Inb ‘(Jnapusp o) Jed gydadoe 18
Jnajayoy,| Jed siwo apuewwod ap uog un Jed jusanos snid o] aniul)
INBPUBA 9] 18 JN3Jay2Y,| 813US N[DUOD JBYIE,P JBIIUOD UN,P NUSA

U INdJaydY/,| B SNPUBA INdpUdA 9| Jed sanbuqgey Juswadinbg,| ap

no seo9ld sap alubIs « SHINPOId » BWId) 9] ‘SNOSSapP-I0 SB)I09P
suoisnjoxa xne alnsse 1o anueles) sjuasald | ap sul0saq S9| Jnod

'sSnssap-10 11109p anb |9) UInapusp np a|qejeald

9)1109 uoleslolNe,| SUEp 99UIN0}3I }S8 aSNan}oajep a23ald aun IS
sajuasald sap nNuBA Us sinodal ap sed eine,u najayoy,] "anueies)
ajuasald e| suep naaud Juswanbioads 1sa Inb 89 ap uondaoxs,| e
‘S1N09 10 SIeJ) SaJjNe Sap NO UoiuaNUeW ap 1 uonipadxe,p siely

S9p ‘Ulella) 9] INS BIANSD, P-UlBW B| dp ‘USNaAUd,| 9p ‘uoije|elsul,| ap
a|gesuodsal sed elas au InapuaA a7 "aulbuo,p a|qeoldde anueleb
ap apoLad .| ap 9)sal ne ajwl| 8s abueydal ap gjun,| ap anuesed

ap apouad e| ‘yInpold 9] Jnod a}9|dwoo abueyoas ap 9)un aun JuINoy
INapUBA 3| IS ‘aliejuis uodey ap inpold np a|qeoldde anueleb ap
apoLad e| op ejep-ne anueleb e| sed sapaAno9o sed jJuoias au JINpold
un Jnod saluinoy abueyoal ap saoald sap anb awgw ap ‘auibuo p
a|geoldde anueseb ap apouod e| sed assedoap au sa9|eisul 919 JuUo
abueyoal ap sao91d sap [anbs| uns no aiedal 919 e Inb Inpoid unp
anueleb ap apouad e| anb uonpuod e ‘Inpoid np 819|dwod abueyoal
9p 9)IUN dUN BJLYO NO INPOId NP S8shanoaap saoald so| esaoe|dwal
‘Inpo.d 9| esaledal Inaayoy,| Inod sielj sunone sues 38 UonaJosip
es e ‘INapusa)\ 9| ‘XNanjoaop 1s9 9|dIe,| anb auIwILop 1S9 |I
‘INapuaA 9 Jed Jsjutap 80 ap uesodwod Np NOo JINPoId hp uswexa
salde ‘Is {loAud p siely s JueAedaud us uonsanb usa yinposd np
juesodwod 3| No JINPo.Ud 8] JNapUs/ Ne BlauINo}al INapus/ Np 81109
uoneqoidde,| nualqo Jioae saide ‘Inayeydy,| (eoue)|ielop juesip-1os

©e| 9p 99||IEJop Juswa|qeuuosies uoduosap aun }a ajep e| anb [sule
‘INpold NP 8LI9S ap 18 d|9pOW P SOIgWNU S| aipualdwod Hop SIAe
[9} un 19) a|qeoldde anueleb ap apoldd | 8p Ul | JUBAR dljUEIRD)
ajuasald e| B UONBIOIA BUN,P 119D SIAB UN }I0381 INBPUSBA 9| IS

"anueles) ayuasald e| suep sal|gel Suonpuod

XNE JUSWWIOU09 18 SN0SSap-19 $8JI09p SNOISNTOXT Xne
amalnsse ‘uaijaliua,p 18 UOKESI|IN,P SB|eWIOoU SUOKIPUOD Sap suep
auIsn Ua uoneolge} ap 18 Xneugjew ap sinejop ap sjdwaxa juoles
s}inpold sas anb sajuasald sa| Jed Jueleb Jnapusy 9| ‘{(snossap-1o
aluldp anb 9)18}) ajgeoidde anueseb ap apouad e| jueing

‘(« anajayoy »,)

SNOA B (« JIN3pUd/ » 3|) UISUOISIAA Np dslidajua aun ‘Auedwo)
Buunioejnuepy sulpoj Jed snpuaA (SNOSSap-10 SIULSP JUOS S|i,Nb s|a})
sHnpold xne anbydde, s (« anuelses) » e|) anueseb sjuasaid e

ATVIOHUININOD FILNVHVO



12'08G-9

0€

6l obed e| e
9ANO0J} 89S SPUBLIIOD BP SBPOI
sap 9)9|dwod uopnduosap aun

-0€

8]QJIU0D Bp 8p0D

s)blop s9| Jnod Jabuep sueg - 4

plepugls - S

(8jUBIYNOS B SBI9POW S$3| SNO}) UNdNY - N
Inaje|nuaA np uonoajold ap ajjub el ap aiyyd

smsodsip np eu;!u:ﬂ—

snoj -y
ning
(sajgnawwi,p uonsab ap sawalsAg) - SNG - O
unony - N
aulsn,| e 99|ejsul
uondo,p a11yd

2z 1o 0z sebed ej e

9AN0J} 8S SPUBWIWOD P SBPOD
sop a)9|dwod uonduosap aun
"0)0

-20

- 10

anbujoaje uoneuBWIE,P 98P0

ajuaIWIBIUI BSNJ|IBA - J
abewn|je,p adAL

a|gepAxoul JaIdy - §
sluwnly - v
Inajeyo ap Jnabueyoly

0}9

(994u8) U/Mg 000°0G2 - 052
(9913u8) Y/Mg 000'GLL - GLL
(9913u8) Y/Mg 000'0S1 - 0G1
HaW sa.u3

ajuelynos e 1eseddy - 4ag
20l|9y e |1oseddy - dad

N VvV O S 0¢ 0 3 V 09§ ddad
ajopow ap soJawnu sap uoneubisaq - z'0¢ ainbi4
[emua - 60 —[auas ap 9MIuUapLp 0JWNN
yosL panun - 0€
llomMABUOH - G0 aAuQ IV - 61
SJQGOH SlYM - 60 apisyooig - 80
MeUSHeGOH - 10 nen - oL
Jne]elnﬁ?a np Jnassiuino4 100A8Y - L0

s1aboy auyM - 60
JlomABuoH - 50

MEBUSHOGOY - 10
Zex) ap 12uUIqOY 9p JNBSSIUINO0H

uononpoid ap au!ewes]—

uononpoid ap aeuuv]—

anbiun osownu un

B QUIBWASS duUN Suep ajun anbeyn
6666 & 0000 — 9|qele)n

6666 0} 0000 WO} SaLeA JaquinN

UOSLLION - 02
9]Ue[N0S/INB)R[IJUSA P JUBdLIge) NP 3P0D

J8pIN - £V

UBJIIINOIN - 6€

Od3 uojeg |ebey - 8¢
lopreg - 6¢

uosiowd - 62
uipjueld - g
uoyrese - G

0ose4 - 0¢

[esioAIuN - GO
011109|3 |eJoudy) - €0
Aimua) - 10

Jnajow np jueosriqged

9[e10ads apuewwod ap unpoid Is §
"3119s IS <oue|o>
9119S 9p oJawinu 3p Xyaid

00001 vECL 60 €C¢ 60 LI

60 Ol

10 S

9119s ap sosgwnu sap uoneubisaq - 1'0g ainbi4

dNDILITVNOIS 3NOV1d V1 3d NOILVII4ILNIAI/ATIAOIN 3d OJINNN




6C 12'08G-9

sawiwey} sap Juswayol4 - £6z ainbi4

sawiwey} sap JUSWAARINOS - Z'6Z b4

NG

103HHOONI | LO3IHHOO

juswaubije sieAnew no ajue||IoeA dwweld - |'6Z ainbi4

"obeuuedsp 1o 90IAI8S Bp « SjuUESIYNSUI INSJBYD » UONISS B| Z8)NSU0D
‘|BULIOU JUSWIBUUOIOUO) 8P SIN0D U zeB 8] 8dnod INajeINWWoD 9| IS JIUSAINS
jusieunod sjebop seaelb ap uouls ‘aws|qold 8] Juswalelpaww zabliod
‘9A119B,S JnajeInwiwod 3| anb sio} anbeyy ‘jiaiedde| ap jJuswauUOOUO) )|
Juswanelb aAesus 8soyd anbjanb anbsio| Juswanbiun JaAnoe,s yeINSp
Inajenwwoo a7 @ Inajeaipul ‘6| 8.nbl4 JIoA ‘aligs ap anbriewone
Juswawies. e inajdniowsyy np Juswaoe|dws,| IN0d “BAISSSOX JUBIASP
a|uaA Jig,| op ainjelodway e Is zeb o] adnoo Inb anbpjewoine juswawiiesl

e JnajdniowJay} un 99AB 8IS U 1UInoy }so abeyneyd ap [1vJedde,]

anbijewolne jJuswaw.eal e snajdniowssyl @

‘zeb ap joulqos 9] zeoejdway P
‘wnwixew ‘3 od ¢ € zo|boy "¢
'sosn
no sgyouelqap S|y ap sed e Au |1 ZayldA ‘g
“abe|qeo op swwelbelp
ne j1aiedde,| ap abejqed | zaiedwo) e

‘Jeisowliay) 9| zeoe|dwial/zayon L

"Xnanjosyop zeb ap Jaulqoy
*99A9|9 doJ} neasal zeb ap uoissald

'$99|qe [ew zeb ap sepuewIWo) ‘e
A ‘sed Juswia) 8s 8 zeb sp SepUBWIWOD S8 g
"XNan)osjap Jejsowayl

o<

YNoIO-UN0Y °q

AAISS3IXd INd[eyH

"INg|eyd 8p 89Inos alne
aun no aJne un us-zsjnole ‘sjuesiyns gjoeded
op sed 1s,u |1laiedde,| IS "uondaouod e| zayaA °9
‘abejqeo ap
swwelbelp ne ipsedde,| ep abe|qeo o) zeJedwo) g
‘Jelsowliay} 8| zeoe|dwal/zalluan
‘(ajqissod Is) inaug)xa Jie,p abejusainod
9| Januiwip unod Inalgxa Jie,p alsibal o) za|bey ¢
‘39 od || —auedoid 8| Jnod wnuwiuipy
30 od 9 — [ainjeu zeb 8| Jnod wnwiuly
‘neasa. zeb ap uoissaid e| za|bay 7
najdniowlsy} o) zaoejdway 'y

“Jle,p UolNguIsIp ap uos|o}o el zedejdway b
"uone|uaA ap awa)sAs 8| zabliod/zayus )

1091100

(uwym) swibau 8| us)qo nod auaIYNoS e ap
Juswaulenus,p sabe|bas so| zabliod/zaylaA o
'8104N0J | 9p UoISud} e| zajsnly 'p

"zeb ap SpUBILIOD SBP UOIIBAIIOB,| JUBAINS

Inb S8PU02SS Gy SB| SUBP SAIJOE,S SLBJNOS B
ap Inajow 8| anb uns 8139 nod zabliod/zals A 0
‘wnwixew ‘39 (od ¢}) W G'Ge e zojboy 'q
‘suopjesijeue sa| zabliod/zehoyaN e

ajuesiynsul 1esedde| ap gyoede) -9

'$99|0e0 [ew zeb ap SopUBLIWO) G
"XNenjoaep Jeisouwsyl  ‘y

asseq douy ajediound uoissald ‘g
"Xxnanjosop Jnaydniowlay] Yy
“(Juswiajnas ainjeladws} ap agjUOW B)ney
e s|ilaiedde) agui3ai Jig,p uonNquIsIp ap uosiol) b
“abewwopusa/ayonog uonejuaA ap swalsAs )

asseq doJ) SjuBIINOS B[ Bp BSSBYIA @

"UOISUS} SI0Y SJUBYNOS B| 9p JNSJO) O
"99A89 doJy sjediound uoissald 'q
"SUONESI[BUBD $B| SUBP S8)Iny/SUoloNAsqQ ‘e
['ejney ajwl| e op squiene||

1 S9p 9942 NeaANouU un aousWwWod [ivsedde] |

‘Ineugixe Jiep doil °¢

anpualap 81010 P

ajuesiynsul Inajeyo

a|qissod uonnjos

9|qissod asne)

awg|qoid

dOVNNVdZA 13 3ONVNILNIVIA



12'08G-9

8¢

“UOIe|llUSA ap BWSAS 9| zabLI0o/zakoyaN ¢
*al19s ap anbe|d e| uns aanbipul

159 Inb 9|90 B 891110,| Bp BJ|IE} Bl Z8Jedwo) g
‘wnwixew ‘39 od ¢ e zo|fay )

'8940no0q uoheljusA g
“ab.e| doyy 8oyl0 g
‘09A8|9 dou) ajediound uoissald L

(p"6Z @4nbBi14 J10A) d)UBINOJ BWIWE]{

‘UOIJe|lJUSA ap BWRISAS 9| zablI09/zakoyaN “p
*8118s 8p anbeyd e| uns sgnbipul

159 Inb 9)|90 & 801110, 8p 3J|Ie} E| Zosedwo) ¢

‘wnwixew ‘39 od ¢ e z9|6dY "

‘aulewd Jie,p 1qep 9| zayuswbny |

894oN0q UoNeIIUBA Y

-ob.e| dosy 8oyl0 °¢
‘09A8|8 douy ajediound uoissald ‘g
“aJiewnd Jiep zasse sed ')

(¢°6Z a.nb1J) sajuepoyy sawwe|4

‘anbiyojeubis anbeid e| uns agnbipul
159 Inb 9)190 & 901110, 9P 9||IE) B| ZBJedwo)) °¢
‘wnwixew 39 od | e za|fey g
"autewd Jie,p 4qop o] ZosNPRY °J

-ob.e| dosy 8oyl0 °¢
‘09A8|8 do) ajediound uoissald ‘g
-aJiewnd Jiep doi -}

awiwieyy ap 1nojay

‘Inajeyo ap Inabueyog, zeoejdway ¢
"90UB19J91 8p $8Y00Iq S8 NS Indjniq 8| zeublly °Z
Jle,p SJUBINOD S| ZaulwWlg °|

"gnssyy Ins[eyo ap Jnebueyol g
‘IN8|NIq Np Juswisubie sieanepyy g
IN9|NIq | SISARJ} B B, SJUBINOY °|

(1°67 @1nb14) sajue|jioeA sawwe|

"ul0saq ne zeoe|dwal ‘INs}0s)|00 8] ZBlUSA '€
‘ujosaq ne

awdwoo Jie,| & zakoau 18 S8OILI0 S8 Z8|QU0D 7

"aJiewud Jie,p Jigep | zeyuswbny "}

guBlje |ew aoyuQ ¢

"3[es BOYUO °Z
“aiewd Je,p zasse sed '}

('sawweyy so| Ins sajuasald sinolnoy
juos saune( sajuiod sap ‘auedoid | 99AY)
saune[ sajuiod

*al19s ap anbe|d e| uns aanbipul
159 Inb 8|90 B 891110,| Bp BJ|IE} E| ZoJedwo)) °¢
‘wnwixew ‘39 od ¢ e zo|fay g

-ob.e| doyy 8oyl0 "¢
‘9989 douy ajediound uoissald ‘g

(z'67 21nb14) sawwely Sap JUBWAAJINOS

‘aJiewd Jle,p 1gap 9| zasinpay | anewnd Jrep doig -}
“obe|qeo ap swwelbelp
Ne JueI9Jou SNOA Us abe|qed 8| ZalugA G *9]qe0 [eW Jejsowsay] ‘g
‘abewn|le,p Inajguoo 9] zeoe|dway ¥ "Xnanjosjep abewn|le,p NajoNu0D
"asnaj|Ian e op unajded 9| zeoeidway "¢ "XNan}oajop asnaj|ien ap Jnayde) ¢ (a0wnyje asnajjion)
zeb ap Jouqos np abejqed 8| zeyliop g '9liessap 8|qeD g sed juawnje,s au xnedioupd sina|niq se
‘Jauiqol 9| zade|dway °} XNanjoajap jaulqoy |

‘Juesadoul
alpual 9] ap Juanbsu sjdnooowlay} 8] uaYIY|
Inb sawWwel} $87 "aSna||IoA | 8p 89IL0,| Zalias "Z)
‘leledde,|
ap Jie,p 1Igap 8| zaublo|9 1 92INOS B| ZOANOI] "
‘g|dnodoway}
9| zaoejdwal s)sisiad aws|qold 9] 19 a1doud 158
8|dnoooway) Np J0BjU0D 8| anb snoA-zainssy *Q}
"asna|jian uopisod Jns sjxiw zeh ap spuewwod
e| ap zeb ap a)jouBW B| O }8UIGOS 8] ZAIAND 6
"UI0$8q Ne zawlegy "ewa|qold 8| zabiod
19 Zauiwg}a(Q (038 ‘onbojq UONEBNIBAY,P SJINJDS
ap Inajenwiwod ‘yejsossald ‘unajdniowlayy)
JUN0Ys ap sjijsodsip s8] SN0} ZBULIA ‘8
"abewn)ie,p Jnajoju0d 8| zaoe|dway p
"a|qIsny o] zaoe|dway o
‘9SN NO 9Inssly 1S9 |1,S Jnajded 9| zaoejdway 'q
“abewniie,p
1na|QJu0d np abe|qeo 9] N0} ZalLA B L
'zeb ap Jauiqol 8] zeoe|dway 0
"9|qisn} 9] zaoeydway q
‘abeuwn|je,p InajQnuod 8| zaoe|dway e
"JauIqol Ne JUeUsWw
9|q€2 3] INS A Y¢ OP 1S3 UOISUS) E| IS ZAYUDA 9
39 od || —auedoid 8] Jnod wnuwiuipy
‘39 od 9 — [2unjeu zeb 9 Jnod wnwiulpy
‘wnwixew ‘39 ( od p}) W G'Ge e zolboy °g
"ul0saq ne swiudwod Jie,| e zakopeu 19
ayonoq sed }so,u asna||loA | 8p 80LLIO,| IS ZAIUIA *
'zeb ap nehny o] zebind -
"UoISU8) SNOS ZaYs
‘]anuew zeb ap Jaulqol 8] zaIAnQ

~ AN

9SNa|[IaA B| 8 801JI0,| B PJOOOEI 8P 8)iN4 “Z)

"SJISS90X8 Jle,p SJUBIN0D "L
aes a|dnooowiay) 8p 10BL0D *0}

alUIB) 8SNa||IaA ] 8P 18UIJOY ‘6

‘anbujos|
uonejuawie,| 9dnod e 9)un29s ap Jsodsip 87 g
"Xnanjoaep abewn|je,p 1Nsjoau0) p
InajQJju0d d1ED B NS 3|Lb B|qisn4 O
'2119} | B SIW 9sna||iaA | ap Jnajde) ‘q
'$91195S8p Sanbujose sjuswayouelg e
Jnawinjje,| g 9||9oung,p sed L

"Xnanjoajop zeb ap Jauiqoy 0
1N8|QIU00 BLIe B Ins 9)|ub 8|qIsn4 'q
"Xnanjoaep abewnije,p Insjouuo) e

‘sed 81AN0,S BU asNa||IoA | ap zeb ap jauIqol 97 °9

"awJou sJoy zeb ap uoissald G

"9SNa||IoA B| Bp 800, SUep S9)9jes
Jie,p idwal }sa zeb ap nekny o7 -
"anbljos|9 uoneUBWIE,p SBd
"99wW.e} zeb ap vgAllY *

AN <

‘sed awin|[e,s au asna||IaA e

a|qissod uonnjos

a|qissod asne)

awg|qoid

abeuuedsq - |'gz nesjqel

JOVNNVd3Ad 13 SONVNILNIVIA



L2 12'08G-9

"9)101409|9,| Zown||e 18 zeb 8| zaiAnQ 'g
EERETTET

e| op zef ap a9ALIE,p 8}INpUOD B 18 8bewn|e,p 8|qed 8| Zayoueigey "/
‘|eniul Juawaoe|dwa Jnd| SUBP SOS|WaJ JUOS IN3JNIQ NP anudja. ap
s9||1dnob sa| anb 18 S}oAl SIN3| NS SBNYIS JUBWIB}IBII0D JUOS INB|NI]
np JueAe,| B S8JUS} $8| anb snoa-zainsse ‘aoe|d us INajniq 8| Juepawal

u3 "9sIaAUl 1pIo,| Suep Juepgdold us 8oe|d us INs|NIq 9] Zepaway ‘9
(j1le1edde | Bp 8lRIBULD BoUBUBUIBY
JloA ‘abehonau ap suononiysul 8| Jnod) uiosaq ne asna|ian g|

ap 18 In3JNIg NP suolONASYO S| Nofd gj8udold el zeuiwex3 “G
‘1losedde,| ap 9ssieqe jusws)ioe} a1}9 aynsua nad

Inajnuq a7 8oeld Ud JnajnIq 8] Juaxy Inb sajidnob xnap s8] zans|ug
‘(ebewn|e,p
SpUBWIWIOD 18) salxiw zeb ap apuewwod e| e (abewn|je,p a|qeo 9|

no) ajdnodoway} Np |1} 8] 16 8SN3||I9A B] 8p 8qn} 8] Z8}0suu0daq ‘¢
(z'£) 2unbiy)

1na}09]|02 9|} Ina|NIq 9] Josodxa Jnod Jnaudjul 9B 8| Zassleqy ‘g

810130919, 10 zeb 8 zadno) |

: Inajnuq 9| Jasodap Inod
asna||I9A e| ap 39 Jnd|niq np abejuowaq

"ul0s8q ne 9|-zauag ‘sed
}In} 8U UoIUN pJodoel 8] anb SNOA-ZINSSE ‘UOABS 8p UORN|OS 8un 99AY "0l
"91101109]9,| Zawn||e }o zeb 9| zalAnQ '
"INg}29)|09
9| Jojleysul Jnod as1eAUl 81pIo,| suep 9 & g sadejo so| zouaiday ‘g
"ul0saq Ne Jie,p SI9j0A 9 zajsnle Jo SaNI0 S8| ZokojeN /L
“anbiwsy}
Inabueyog,| ap 1oddns ne uns}o9||00 8] Juaxiy Inb SIA XNap 3| Zaley ‘9
"uolun pJogoel ne zeb ap InNa}o9||00 9| Z8}aUU0d9(Q ‘G
"Sa)xiW zeb ap apuewWod | Jnod spuewWOd ap S|} SB| Z8}oBUU0dJ B
‘(eBewn)e,p
SpuBWIWIOD }8) SaiXiw zef ap apuewwod e e (abewn|je,p 9|qed 9|
no) a|dnooouwiIay} Np |1} 9] }8 8SNaJ|IGA B| 9P 8GN} 8] Z8}9auu0daq ‘¢
(z'£) anbi4)
In2109]|09 9] 19 IN3|NIq | Jasodxe nod Inaligiul 9eq | ZosSIeqY g
9101119919, 10 zeb 9| zadno) °|
: Ing}09|00 9] Josodap nod

Ina}29]|02 np asodaq

"SOPUBLUILLIODSI JUOS S[ONSUSL SB|QAU0D Sap ‘[eniul sbelewsp | saidy
"anpua)sip sed 19,s au 9||9,nb Jainsse snoA Inod 8101N0D B| ZalgASY

"INajoW aige,| B Jo S)UBYNOS B| 8P 8IqJe,| B SA9XI JUSWaPI|0S
19 saaubije Juos abiob e senos s8| anb SnoA-zaInssy 'sjusWws N0l sep
uonoadsul,| Jueinp SS91LIOA 8119 JUSAIOP Juswaulenus,p 86106 B senol se7

"ul088q

ne Jaoe|duwal ‘e91LoA 8119 Juswa|eba BIASP SjuBWSIN0I Sap 8jjenyiqeyul
2InsN,7 "8JUBILNOS B| 8p JUBDLIGR) NP SUOHEPUBLULIODA) S8| UO[as Salugn|
10 SOULIPA 1)@ JUOIABD SJUBILNOS B| 8P S)UBWSINOI S8 "SBI0LIN0D S|

10 JuswiauleUS,p 96106 B SN0l S8| ‘SjusLUB|NOI SB] INJOUl SJUBILNOS BT

alaNog

“IN3Je|judA np
seled sap salobuels sojnoied so| no sjeles so| ‘assissnod e zakopeN
"INdoW aIqJe| Ins zajsnle 19 Jnaje[uaA np Je19,| zeyoadsu| “sjusuewsad

uoieaylign| e sed }s9,u INdJOW B IS INBJOW NP UOHEILAN| Bl ZOHIA

921I9H

‘uaiq auuonouoy |1vsedde,|
anb Jainsse,s ap Ule SS9 8119 JUSAIOp Zeb ap SapuBLIWOD ST

"99uue anbeyd Sa91LIPA 8119 JUSAIOP
zeb ap saua)neAn) sap 1o S}auIqol Sap ddyoue)d,| 10 alelausdb g1aidoid e
zeb ap sopuewwon }a auadyneln)

‘(oawiqe syuejos! auleb no s9.1assap
Sjuswayouelq) sauue Jed sioj aun dIISA 8439 Jop anblyosle abejqed a7
anbiyos|s abejqen

"9JUBILNOS B| 9P 1081102 JUSWBUUONOUO) 3|
19 UONONIISGo,p 9oUssqe,| JaULIU0d Inod 991LISA 81)9 BIASP anbiwisy)
Inabueyog,| sioAel} e Jle,p UOREINDID Bf ‘9ouo) SUB Juos sagn; s9| IS
‘laJedde,| ap 991A9S US 8siwal Bl JueAe doejdwal 8119 Jiop anbiwisy}
InaBueyog,| ‘e9jea9p 1s8 INSSl uUN IS *(Saqn) SBP UONRI0|099p o

sainssly) aguue Jed S0} dun uLdA 8139 Jop anbiwiay Jnsbueyos,q g

"SopIel $910S & anbij[e1gw uou 8ss0Iq
aun 9aAe seq np Jied e saqn) sa| zekopap “Inajeyd ap Inabueyos v

IN8}09]|00 np abejuowis( JioA ‘jediound

INa|NIQ NP SBOLLIO SB| 18 JIB,p SIBJOA S8 JaljLI9A Inod *(1eBewwopus

s9| ap sa|qeded ‘sinp smuiod sjuswINISUI SBp JasIN,p Z8)IAS ‘S80IJII0
$80 Jafoyeu Inod) [ediounid Jnajnig NP SBILIO SB] 8 Jie,p SI9J0A S8 ¢

"9SN||IoA €|

ap 18 Ins|nuq np abejUOW(Q JI0A ‘8SNa||IdA ] 8p Inajniq np 1o [edioulid

Ina[nig NP S801II0 S8] JBlLIdA Inod “(JeBewwopus ss| p se|qeded

‘sunp snjulod SsjusWNJISUI SBP JBSI|N,P Z8}IAY ‘80110 80 Jakoyeu
Inod) asna|iaA e| 8p Inajniqg np 1o [ediould Ins|pig Np 8oL S8 g

‘neadeyo np slsNeAN} €| Jo UonsNquiod ap Jiep asud €7 |

: SjueAIns syuiod Xne uonuaje uawalgnoned
solle ‘(sausbuend salgnew 1o assielb ‘sglojes ‘aiaissnod) Jijes 9| ap
zayng ‘abeyneyo ap |iiedde, ap s|jenuue 8oUBUBIUIBW B| ZON)OBYo

SNOA anbsioT

"113¥vddV.1 3d INOILI3TI

NOILVLNANITY.1Z3dN0D 13 ‘INIGINOD Zv9 3a ¥N3LYIN9IY
NAd LNOWV N3 3NLIS “TINNVIN LI¥YV.d LINIFOY 31 ¥IW¥3A
30 SNOA-Z3YNSSY ‘NIILIYLNI.A NOILNIAYILNI 3LNOL LNVAY
"a91jilenb

asidaljua aun e Sa91JU0D 31} JUSAIOP UBIJRIIUS,P }O UOe|RISulp
suonesado sa| sa)noj ‘aiyijenb uspaus,p USIIUYIS) Un Jed ue Jed sio}
auN SALIPA 119 JUBAIOP Zeb Sap uoIenJeAd,p SWR)SAS 9] 1o [1laledde,]

ajelguab asueusjulep

‘|anuew np sajuepuodsaliod
SUOI09S XNne snoA-zapodal ‘|z abeuuedap ap nesjqe) 9| suep
so919bbns so|qissod suonnjog sap Ledn|d e| 1aAesss Inod : INDYVINTY

"XNanjoaop IN3|QAU09 N0} Zadke|dway ‘gjjinow 919 e Inb
anbiuo}08|9 no anbjuedsw Ina|QHU0D UN JasINal 8p sed zajus) aN g
alyienb AYS 8p 8:jusd
un e S9lu0d a9 Juaniop [1viedde,| ap suonesedsl so| 1o useAUL,T |

NOILN3LLVVY

‘aliejalidold np senbsi xne eias Juedlige; 9|

Jed agAnoidde uou spuewiwodsp no 893id ap uonnyisgns ano) “jviedde|
e 99x1} anbng|eubis anbed e| uns juainbly Juesliqe) Np 8ssalpe,| 18 B1S
ap oJawnu 9] ‘19|dwo2 Sj9POW 8P 0JSWINU 87 JUBDLIGE) NE SNOA-ZISSAIPE
‘abueyoal ap $9991d sop 819|dwod d)si| B IN0d "Sa9NIad sulblo,p sao91d
sap anb Jas|n,u ‘[lesedde 190 ap suoneledsal S| Jo UslBIUS,| IN0d

LNINISSILAIAVY

dONVNILNIVIN



12'08G-9 9C

'$a|qluodsip SBpUBLULOD S3| UoJes JalieA Jnad ‘ainjeu zeb o) inod ©
“9)ueNos e| ap abeyuow
ap noJ} ne Japjog np aJaKe abejuow ap NOJ} NP 93INsaW S SUESIP €| ‘007 g 10 0SE 4ag 8| InS "sjuenos e suep abejuow ap noJj 9| 18 [181edde,| ap Janiog 8] SUEP UOIEXY 8P NOJ} 8| 8AUS 3oUelSIq &
‘uoijdo ua J 86106 e anou e sinsjow 8| nod od ¢ zejdwod Bugs ap sindjow ss| snoj nod sanewxoldde uoisuswiq @
(sgnbiput uos sy
a6} e Jaydaooe unod onod Jed sjayl so| 18 noly ap andwelp a7) ‘(lesedde Ins {18 SjUBPNOS NS Z) SNoL 9 — 00F A4 18 0SE dag ‘(j1esedde Ins g 1o sjueynos Ins g) snol ¥ — 00E 4Ad € 051 dad @
“(uonenoeng,p awajsAs nenbsnl) od G e (1najoeixs, ap aios | enbsnl) od 9 ap Jse auisn, Jed a1UINO} UORISURY) B| ‘00Z S|oPOW ap jjIe} Bl Inod “(uonendeAs,p swaisAs nenbsnl) od g e
(4nsjoesX3, Bp BIpos g| enbsnl) od 4 ap js8 auIsn,| Jed aluINoy UoRISUBM} B] G/ 18 0G| S|apowW ap Saj|ie} S8| Jnod “auisn,| Jed S]uINo} UO[ENIBAS,P UOIISUEL} 8UN B 89pI0d0e) ‘0d G p S8 UOIIENOBA,p PI0OJR) 87 ©

86Y 8Ty 62¢ Gle Gle s sl "xoudde spiod
Gl Gl Gl Gl Gl ¢l ¢l sjueynos Jnajow asjawelq
i) vIg Ie vIe ]! ! o © Zeb ne sjuswapiodoey
8/5-€9 8/5-€9 8/5-€9 8/6-€9 8/6-€9 8/6-9G 8/5-95 33
9L/eL-9 8/e-€ 8/e¢ 8/e-¢ vieT vIeT x4 aa
vil-L Vi1 Vi1 Vi1 Vi1 Vi1 Vi1 ag
6 6 6 6 6 8 8 v
9l 9l - - - - - X
G g - - - - - M
/ety 8/E-y e Ve IL¥E 62 62 juelynos Joploq inabie A
8112y /1Ty vIE-ze /-8 /-8 -1z V1T 89ALEp 8)INpu0d Jnabie |
8/£-02 8/£-02 8/£-02 8/£-02 8/£-02 8/c-LL oL/G-L) 8juelyNoS “Juow snoil
oxenuy §
YIE-€T /€62 vIe-£T IE-€T IE-€T 0z 0z 89ALLIE, B)INPUOD 3P INBINEH Y
8/1-52 8/1-52 8/1-5¢ 8/1-62 8/1-62 8/6-12 8/e-1T sjueynos ap Janloq ap ey O
e e e e e 0¢ 0¢ d
Z\-8 -8 z-8 z-8 z-8 vil-L viL-L 0
144 oL/SL-L) L/SL-vT 9l//-52 9l//-5T e Uiz ®N
65 G5 G5 GG GG /-1y 8/\-Ly ON
9 19 19 19 19 8/1-€5 8/1-€5 )|l 9p 1jeq 19 SJueNOS 3p Jalloq sues
8/5-69 8/5-69 8/5-69 8/6-69 8/6-69 8/6-29 8/5-29 a1}l 9p eq 39 SJUBYNOS P JaRI0g JaAL 7
91-8/¢ 91-8/¢ 91-8/¢ 91-8/¢ 91-8/¢ 91-8/¢ 91-8/¢ © uolexy ap snoi Y
9 9 9 9 0§ 0§ 0§ r
8/6-9¢ 0¢ 14 144 144 8/1-61 8/e-11 H
Zh-L oL oL oL oL 91/69 91/6-9 9
- - vl el el 4! Zl d
4 4 4 4 4 0z 0z 3
V-1 9l/g-Le 91/6-92 9l/e€T 9l/e€T 9/-1Z 9l/6-81 a
74 74 14 14 14 144 144 b
vIL-0p V07 vIL-0p L0y -0y v/L-GE vlL-Ge |
(12 8/6-€¢ 8/5-82 8/6-62 8/6-62 e ¥4 v
007 dag 05¢ dag 00¢ dag 05Z dag 00Z dag 6.l dag 051 dag
uoisuawip ap ajoquig
ajapow ap oswnN

dag - (seonod) suoisuswiq - 1'9Z neajqeL

<— (4N NA "NIN FONVLSIQ) T ———— %

7 (NOILdO) <— (HNIN NG "NIN FONVLSIQ) T ————
é (NOILJO) 31 Ny144n0S 9 - (‘XOHddY) W
3H1714 3d11¥8 3q 31N130N3 - |< (38n143AN0) a»|
R pu ~
‘ a8 anna{@‘
-
é i H
-
é i H
f 9 -8 3 i i
-
é i H
-
é i H
1 4 |
2 vv
| LA | J * ! |
0 [ | w—T ! !
[ | | |
Od 91/6°G —= <—d—|—> I X —1 M |
=l _Iraa -ad T | i
EE EN o — —— |~ H—=
v
Q—>

(dag) ajueiynos e SajPO ~ $3)09 Sueld - |'9Z Inbly

SNOISN3NIA



T4

12'08G-9

'S9|qIuodsIp SBPUBLIWOD $8] UOJSS JaLeA Jnad ‘jainjeu zeb 8| Jnod ©
‘wo 6‘og snyd noy-sioy ajeba uoisuswiq @
(sanbipui Juos agje 861} e| Jajdaooe unod sonod Jed sjojy S8 18 NoJ} 8p alRWelp

7) 'snoJ} ¥ — 00% dad € 0S€ ddd ‘(elejuozioy,| & uoisuadsns ap juswsjsnle,p sodsip 18) snos} Z — 00€ ddd & 051 ddd ®

‘(uonenoeng,p awa)shs

ne,nbsnl) od g e (1najoeljxs,| ap aios e g,nbsnl) od g ap 1s8 auisn,| Jed a1uino} UCISUBL) B] ‘00Z d|opOW ap 9|} e| Jnod
"(uonenoeng,p awagjsAs nenbsnl) od g e (Insjoelixs,| ap aiuos ef gnbsnl) od 4 ap 1se auisn, Jed ajuinoj uonisuel} e| ‘G/1 18 0L
8[opow ap saj|ie} S8| N0 “BuIsn,| Jed 8IUINO UOIBNOBAG,P UONISUR.) 8UN B 89pI00oel ‘0d G 8p 1S9 UOIBNOBA,p PIOOJRI 87 @

"sauleB sep dsAe 8I|9Y & Sej9pow s8] sed zes|NN @

8y 8ee 692 62 662 52} 89} ‘xoidde spiog
IN3JE|IUDA
4 4 44 (4 4 8l 9l np anoLEI]
© zeb ne
e g g e o o o SUWIAPI02EY
avoy | ense | wioe | eve | sive | encle | enle il
oize | siuTe | eiwze | euze | siTe | znoe | ale EE]
oueV9 | siee | eiee | e | skt | veT | et aa
vk | vher | whe | vl | vl | wher | v ad
6 6 6 6 8 vy
o ol - - - - X
g s - - - - - M
oUE-BE | OWL-VE | wEve | weve | wieve | ouee | ouel6e W
OUEYy | vieOy | weOy | wieOy | ve0v | 9ueGe | 9bel-se ®1
g | oleE | ovee | obge | obee | obme | ovee | © i’gﬁﬁ'f‘;’ *®
9 9 9 9 05 0s 0¢ r
BE9E | 0¢ s @ e | si6l | sl H
avl | evl | evl | avl | vl | 9We9 | 9ued )
- - SIvh | sewh | 8evl | SIzh | 00€ 4
4 vz vz 4 2 0 0 3
Ve | 9WELE | 9ME-9z | OMEET | OMEEL | 9Mllz | 9Bl a
s 5 s s s @ @ 3
yi-Ov | V-Ov | vO0r | wkOv | WOy | biSE | biGe g
Oy | sis€E | sis8c | e/sSc | 85 | e | WK v
00v dad | 05€ d0d | 00€dQd | 052 dad | 002 dad | S dQd | 05} ddd uoisuawip
ajapow ap osawnp ap ajoquikg

® dad - (seonod) suoisuawiq - |'GZ heajgel

(4NN NV "NIN IONVLSIA)
1

~(34NLH3IAN0) @ =
EE]
( )
:[% 88 | | anraqur™
| g | —
g | —
N —
g | —
r é L E
7
) r ;
E. ) wo [ |
| ¥ y i | |
] l gl l
"T X — M | — | |
ad - - | | |
| —— o ——» | ———H——
| ! !
0 -— Y ———»
[

(dad) 82113y e sajapoy — s3)0d sueld - |'GZ anbig

SNOISN3NIA



12'08G-9

ve

‘lasedde,| ap seq np aainsaw abejuow ap Jnaney |z abed Jioa ‘sueynos el ap swibal
9] J0 Juswaulesua,| “Indjow np d||Ie} | Inod ‘saloA G e asnq k| nod uiw/id 0og | 9p 10 ,06 & asng e| Jnod uiwyid 00} &p ‘.0 B sesnq se| Jnod ulwyid 0G /] UOJIAUS,P JUOS BI}OS Bp
S9SSAYIA $87 ", 0 B uonesedas ap asnq e unod “3°0 od ‘0 € 19 ‘SAI0A G B 8sNq | 18 ,0p B Seq 9] S1aA asng e| unod ‘30 od z‘0 ‘.06 € 8snqg e| Jnod '3 od ‘0 B 99insaw anbpels

uoIssaid °|os ne salieinoipuadiad Juos Jje,p SINSJO8|YIP S| SN0} ‘SSI0A G B S9SN S3| UNS “JIe,P JUSWSNOJaI P SINUSANO,| S 898} | B salieinaipuadiad Juos ,06 18 ,0f & Jusws|noal

8p $9SNq S8 INS JIB,p SINBJB|SP S8 4, GG 8P JIg, 8p ainjesedwis) e| 8p uonejusWBNE BuN 18 4, 0/ 8P Je,p 89ALIE P anjeiedws) aun IS Seq 1S9 SNSSap-10 Nes|qe) 8

9¢ 43 9¢ g€ 82 62 23 S (1d) aBeyneyo sp ainpeAnoy SOI0A §
¢4 €z 9z 14 0z ¥4 144 H (1d) ‘xew ebejuow iney
d) ob
09} IGL orl vzl L1l 8l 0zl S (1d) ebeyneyo ep sinpeAn0) op & uonesedas
08 Gl 0L 29 65 65 09 1 (1d) ebegneyp ap s}0d
4% 0 T4 74 € 4 4 H (1d) ‘xew sbejuow iney
143 14 1g 62 vz 9 9 S (1d) eBeyneyo op ainpeAN0) SIBOIHRA .06
4% € 55 62 4 14 14 H (1d) ‘xew sbejuow iney
14 14 1€ 62 12 14 14 S (1d) eBeyneyo ap ainpeAno)
9% 9% 6 98 18 9. 6. 1 (1d) ebeyneyo sp sguod |  seq 8| SI8A ,0F
14 14 1€ 62 12 74 14 H (1d) sBejuow op "xew neH
00F dag | 0S€dag | 00€dag | 0szdagd | 00zdagd | SLLdag | 0SLdag
asnq ap adA}
dopow dp oJswWnN

(1d) abeyneys ap ainuaAN0 Jo agod ‘abejuow ap Inajney - |'yZ nesjqel

asng
FTVIILYIA
asng

~
~

S3AIOA §
s3sng

gm_—

_——

—

~

/\S>§

asng
NOILVYVdIS
3a asngd

N

<

-

I

asng
.0V Isng

S

>

(1d) abeyneys ap ain}dAN0I }o ad)od ‘abejuow ap Jnajney - |yg ainbi4

S3ASNY — A0NVINHO4d3d 3d S3IANNOJd



€C

206 3LLOH

I
\

12'08G-9

e /\

/

Z | A Sv8 37 SH3A .08 X
z|- Sva3T53A 09 | X
)\%4
o000®®” L o (Y
) I
(]
: .....oooogo,..‘.ta—h\‘ H |
oo 0000000’ N=? O N :. JOVINOW 3
%000’ 09 %, %8 I HNILNVH
0€ %, V%
o\ ¢
mmmmm—— S 37 SHIA .09 IL1IOH ...}:/ -

eeeeecceee SYd 37 SHIAN .0 ILLOH

4

10S NA 34NLHYIAN0D-371d0d

209 3LLOH

.0€ 3LLOH

"9)0s ap syyisodsip sues sjiaiedde,p s9||99 e saunaugdns swnwixew sbejuow ap sinainey

‘|lesedde,| s1oAel} B 4, O Op sinjeladws) ap uonejuswBNe aun 18 4, 08 B 09 8p JIB,p 89AILE,p BinjeIadLus) SUN DBAR WNWIXBW S[BUIWOU 89.)Us,| B sewnjje s|ieiedde sap Ins segseq seguuoq @

"9IL0S 8P SyHIsodsIp sues

s|ieledde,p s9]190 e saunaugdns swnwixew sbejuow ap sinsineH ‘4, 08 B 09 P JIe,p 89ALIE,p ainjesodwia) 8UN 99AE WINWIXBW S[euILOoU 8913us,| & sswnjje s|isiedde sap ns segseq seguuoq @

Iy €5 67 34 d zp
42 s 05 vy d oy
v [ [ Sy d g¢
Sy 15 €5 9 d o¢
9 65 [ 8y e 8¢ e d pe
Ly 09 95 67 3 6¢ %€ d gg
67 29 85 1S 9 X L8 62 0¢ e d o¢
05 59 09 €5 3 r [ 0¢ Ie e 62 id gz
25 19 €9 gg 6¢ vy oy 1e € Ge 0g 1d 9z
S5 0L 59 15 Iy [T 22 z€ e o¢ Le d pz
15 €l 89 65 22 8y [ e e 8¢ ¢ 2 5z £z d zz
09 9L 1L 29 Sy 0s 9 e 9 o e £z 14 24 d 0z
€9 18 SL 99 Ly £s 8y 18 8¢ v 9 vz 8z Gz d gy
19 S8 08 0L 05 95 1§ B¢ Iy 2 8¢ 14 62 12 doy
2] 16 S8 vl €5 09 ss 14 vy Ly Iy 1z 143 62 dy)
1L 66 26 08 85 9 [ 9 Iy 1s as 62 e 1g dzy
8 801 101 88 €9 0L 59 05 25 95 8y 2 18 e id o)
6 1zl el 86 0L 6L 2L 95 95 29 s %€ 22 8¢ id g
S S S S S S S S S S S S 3 S Juesneys
00v dag | oss dag | 0oc das | osz dag | 0oz dag | siI dag | o0sL dag [ ooydad | s€dad [ 00£dad | 05zdad | 00zdad | SZbdad | 0SLdad | pesedde,
© dasg 0 dad nenbstl
abejuow
201[9Y & sajapow Inod seq 3| SI3A ,06 & d)OH ap inajney
lezz0 | e2650 | S99r0 | €080 id og
06960 | 6//50 ] 2,20 | 95 0v0 id gz
09€¢r0 | ¥8190 ] 8,950 | 9 9v 0 id 9z
99870 | 68490 | 28090 | 0,150 | v€¥2 0 | ¥S660 | SP €60 | €291 0 | %2 9L 0 | 826l 0 id g
20250 | 26290 98€90 | 62650 | wve0 | 19VP O | ¥S660 |0E 120 | GEGZ0 |Gree0 | €290 d zz
9,650 | 560,01 06690 | 6,850 | v5660 | 998/ 0 | 09€r 0 | €y 1E0 | Oy €E0 | 258 0 | 0¥ 620 id 0z
6,850 | 862, 0 | €6890 | 28090 | 66€r0 | 0,150 | ¥9 /40 05960 | 2580 |852r0 |8rGe0 [ 2L0 |2e€z0 | 6LELO id gy
28090 | 000 € 0] 56690 | 68290 | €99r0 | %/ 50 | 89050 | S5 0r 0 | /S Iw 0 | 29670 | €580 |/z6L0 |Iv6z0 | Ge620 id 9y
8290 2oL G 0| 6120 )| 88v90 | 98,0 | 92950 | 1250 [65€er0 |19vro0 |S98r0 | s6iv0 J9e9z0 [oreeo | Lvoso dy)
18€90 | ¥01L 92 0| 66 2.0 | 06690 | 69050 | 6/250 | v/ %50 | 29670 | ¥99v 0 | 89050 | 09+¥ 0 | I1r 060 | 05960 | 9reeo dz)
88690 | 90b zz0f1oLv.0) 16290 ) 12250 | 18660 | 92650 |¥9 /v 0 | 998 0 |0.150 | €990 [SGreeo0 | €660 | 67 9€ 0 id o)
06990 [ 200 8.0]|20bv20| €680 | c2e50 | 28090 | 22950 | 99870 |896v0 |22250 |S9sr0 |vse0 [ssoro | 2580 idg
ZAax|zax|zax|zax|zax|[zax|[zax|zax [zax[zAax [zZAax |[ZAX [ZAX]ZAX | juegney
00rdag | oscdaa | oosdas | oszdas | oozdag | szidag | osidag | oovrdad | sedad [ oocdad | oszdad | oozdad | szidad | osidad ugmggm
© dasg Ddad nenbstl
abejuow
99119y e sajapow Inod seq 3| SIaA 09 & 3)J0H ap Jnajney
v ze 0L | 2265 12| 02 05 6 | 25 9¢ 2l 1d og
85 1v Gl | 1885 €z | SL¥s 1z | 29 v 9L id gz
v9 9 81 | S8 19 6z | 62 46 €2 | 89 8v 61 1d oz
69 6 0z | 28 €9 /2| 286562 | 22251z | zv ez ol [6ser 9L [1s9e¢el [seve 8 [9etvz 8 |89z 8 id g
2. 25 12| 065982]| 98299z | G2 vszz [1s9e vl 9oyl |45 v oL |66z 8 |er6zol|6rgeel | geve 8 dzz
sLvsee| 26 29 06| 28 €982 | 2295 vz | 95 0v 91 |99 8y 0z | 19 v 8L | v €c €L | 67 GE €L | S 6E SL | S¥ z€ T id 0z
1096 vz | €689 1£]| 68 9 62 | 08 85 Gz [ 65 €7 81 | 69 05 Lz | ¥9 9y 61 | 26 6 GL [ €586 6L [es ey 2L | 0s9e vl [9z 8L 9 |69z 6] 62 0 9 d gl
6, 45 92| 5669 2c]| 06 99 0¢ | 1865 22 [296r 6L | 1225 e | 998y 1z | S5 0r 9L |95 v L | 1ovr 6L | es8e ol [ezz 8 [eviea] 8 Lz ol id o)
0865 /2| 96 1.¢ec] 2629 1e | €8 198z | v9 v 1z | €L €5 ve |89 05 2z | G 2v 8L | 65 €v 61 | €9 9 0z | 95 ov 2L | 2€ zz 11 | ov €€ wi | v o€ 21 dy)
280982 | 46 1. ve| €689 ¢ | ¥8 2962 | 99 87 2z | w2 ¥5 Gz | 02 15 €z | 65 €v 6L | 19 vv 0z | 59 v 1z | 85 zv 61 | I 0€ 2L | 6¥ SE GL| S¥ €€ L dz)
£8 1962 | 86 22 9¢| 6 69 v& | S8 29 0c | L9 6v €2 | G2 66 9z | 1L 25 Gz | 19 vb 1z | 29 Gy Lz | 99 8y €z | 65 €7 0z | v 1€ v | 1S L€ LV ] Ly ¥E G id o)
v8 19 0c | 66 €, £ | ¥6 69 G€ | 98 €9 1e [ 89 05 ¥z |92 9582 |22 €59z |29 Grcz | €9 ov 2z | L9 6v vz | 09 vv Lz | Sy € GL | S 8c 81| 6¥ 9¢ 9L dg
zAX| zax|zax|zax|zAax |zax]|zZAX|[ZAX[ZAX]|ZAX|ZAX]|ZAX]|ZAX|ZAX]| ueyney
00V da9 | 0S£dag | 00£ddg | 0Sz2dag | 00cdag | S.dA9 | 05bdag | 00vddd | S€ddd | 00€ddd | 0S¢ddd | 002dad | SZbdQd | 0Skddd | [iesedde
©ddd @ ddd nae?n?)es?\[
abejuowl
99119y e sajapow Inod seq 3| SIaA ,0¢ & 9)}0H ap Inajney

.06 39 .09 ‘,0€ © Seq 3| SI9A UOIX3|}op ap Sajoy — asuewlopad ap saguuo( - 'Sz nesjqel

S3110H - 3ONVINHO4¥3d 3d S33ANNOA




12'08G-9 (44

"7z 9Bed €| ap xnes|qe) Xne snoA-zepodal 1991100 UOIEIUSLUIIE,P BP0 3] JSUUOIORI9S IN0d ()

- - - - - - - - LI 41 - - - - € 09¥/0£2-802 96
- - - - - - - - LIV el - - - - € SLS G6
- - - - - - - - € 1413 - - - - ] 0€z 06
- - - - - - - - €T (41 - - - - 2 Sl 68
- - - - - - - - Lol yie - - - - € 09¥/0£2-802 88
- - - - - - - - 1oL vie - - - - € SLS 18
- - - - - - - - 1113 yie - - - - 2 1144 4]
- - - - - - - - 1oL yie - - - - 3 Sl 18
- - - - - - - - ST [ - - - - € 09v/0€2-80C 08
- - - - - - - - 14 413 - - - - € SLS 6L
- - - - - - - - 114 143 - - - - l 0€z vL
- - - - - - - - 14 41 - - - - l Sl €L
- - 181 S - - L 1413 1£4 el 08 1413 - - € 09v/0€2-802 eL
- - 181 S - - L (41 ST el 08 41 - - € SLS 7]
- - - - - - € 4153 144 el 6L (4153 - - 2 1144 99
- - - - - - €T 1413 144 el 6L 141 - - 3 Sl 99
L S 08l 4 - - {4 yie 144 vil 96 yie 96 vIe € 09¥/0£2-802 9
L S 08l 4 - - 02 yie 114 yib 96 yie 96 yie € SLS €9
- - - - - - {4 vie 144 viL 96 vie 96 vie ] 0€z 85
- - - - - - {4 yie 144 vil 96 yie 96 yie l Sl 15
413 € L0z S 08} al 80} 14 08} 141 08 14 €l vib € 09v/0€2-802 95
427 € L0z S 0Lk 4153 801 [4 081 415 08 14 3 vil € 7 9S
- - - - S0L 1413 - - S0L 41 - - €l vib l 0€z 0s
- - - - S0L 14130 - - S0L 141 - - €l vib ] Sl 6v
081 4 L € L € 08l 4153 8Ll 3 861 4153 ¥s¢ 2 € 09¥/0£2-802 8y
08l 4 L € L € 08l 1413 8Ll 2 861 1413 ¥52 l € GLS Ly
- - - - - - S0L 415 9l 2 €61 415 8¢ 2 2 0€z (44
- - - - - - S0l 4153 9l 2 €61 453 8¢ 2 2 Sk 24
102 S 0l 4 80} 4 161 2 9l vie 952 2 8¢ vie € 09v/0€2-80C v
102 S [1]%4 4 80} 4 i3 2 9l yie 952 2 8¢ yie € SLS 6¢
- - - - - - §02 3 9l vie (413 2 8¢ vie l 0€z e
- - - - - - §02 2 9l vie (433 2 8¢ vie 2 Sl €€
22 € €¢ 4133 801 4133 §02 yie 1113 417 26l vie 96 1407 € 09¥/0€2-802 [43
L € ol 14130 80} 14130 §02 vie 1oL 43 433 vie 96 1413 € SLS 1€
- - 001 493 90} 493 S02 vie 1113 413 (412 yie 96 417 2 1114 92
- - 00} al 901 al §02 yie 1oL 1413 (413 yie 96 413 l Sl 14
0l 4 08l 14130 161 I 0z [ (43 el 96 [ G6 €/l € 09v/0€2-80C i£4
(34 4 08l 4133 L1 l {4 417 Lol el 96 413 96 ¢/l € SLS xa
- - S0 141503 §02 I 02 143 (43 el 96 4 G6 €/l l 0€z 8l
- - S0l 453 S02 2 {4 413 20 el 96 413 96 el l Sl L
08} el 852 I §02 vie €0z el [4%4 el G6 el 161 €l € 09v/0€2-802 9l
08l 14130 852 I §02 vie 02 el 1474 el 96 el 161 €/l € SLS Sl
S0L el L0L } §02 vie €02 el (424 el 56 el 161 €/ 2 1144 oL
S0 41503 L0 I §02 vie €0Z el [424 el §6 el 161 €/l l Sl 60
- - - - - - - - (474 vil - - 161 vl € 09¥/0£2-802 80
- - - - - - - - 1174 yib - - 161 yib € SLS L0
- - - - - - - - (424 vib - - 161 vib 2 0€z 20
- - - - - - - - (424 viL - - 161 vib 2 Sl 10
juswiaulenuy dH lenuz | dH lenu|  dH lenus | dH lenug | dH leju3 | dH lesug dH aseyd uoisuay uoue;:z;me,p
1[4 0S¢ 00¢ 0sZ 00z SLL 0s}

® dag sjuejunos ajapoy\ - asuessind ap sapod sap uondlLosa( - |'ZZ nesjgel

SITVIHIANIO IONVINENO4ddd 3Ad S3IANNOd



12'08G-9

14

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 Régil HP | traine- | Tours |Régi HP | traine- | Tours |Régi HP | traine- | Tours |Régi HP | traine- | Tours |Régime| HP |[traine- | Tours |Régime| HP |[traine- | Tours |Régime| HP | traine- | Tours |Régi HP | traine- | Tours
ment ment ment ment ment ment ment ment
40 2778 | 515 112 96 4 565 3/4 38 45 615 3/4 38 4 665 a4 38 3 705 1 2 750 1 15 - - - - - - -
45 2469 455 1/3 0 515 1/2 96 4 570 12 % 3 620 35 670 34 38 3 715 3 2 755 1 15 - - - -
50 2222 410 1,5 475 1/3 95 5 535 3,5 590 2,5 640 3,5 685 34 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 34 38 - - - -
60 1852 345 1/4 3,5 420 114 191 1 485 113 95 4,5 545 3,5 600 12 96 25 650 15 700 25 - - - -
65 1709 315 4 400 2 470 5 530 113 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 1/2 96 1 - - - -
40 3241 | 805 | 1-1/2 | 193 35 840 | 1-1/2 | 193 25 875 | 1-12 | 193 2 910 112 | 193 1 940 112 | 193 0 970 2 80 25 | 1005 2 80 15 | 1035 2 80 1
45 2881 715 1 192 4 755 1 192 3,5 795 1 3 830 3 865 2 900 1-1/2 193 1 935 1112 193 0,5 970 2,5
50 2593 645 3/4 5 690 3/4 4,5 730 34 192 4 770 1 3,5 810 1 3 845 1 2,5 885 1,5 920 1-1/2 193 0,5
175 55 2357 585 112 96 2,5 635 10 % 1,5 680 4,5 720 34 192 4 765 34 192 3,5 805 192 3 845 1 25 880 1 15
60 2160 540 35 590 2,5 640 1" % 1,5 685 4,5 730 4 770 34 35 815 192 ' 855 192 2
65 1994 495 113 95 4,5 550 1 95 3,5 605 2,5 655 11 % 1,5 700 112 % 0,5 745 ' 790 3/4 3 830 o 25
70 1852 460 5 520 4 575 1/3 95 3 630 2 680 1 725 12 96 0 770 3,5 815 ’
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 4 650 112 | 108 3 - - - -
45 3292 375 112 101 420 10" 101 3,5 465 3/4 3,5 510 3 16 2,5 550 16 2 590 1 1 625 4 - - - -
50 2963 335 1/3 1 390 4,5 440 1" 101 3 485 3,5 525 34 25 570 15 610 1 05 - - - -
200 55 2694 305 2 365 1/3 102 5 415 3,5 465 2,5 510 ! 555 34 16 ' 595 ' - - - -
60 2469 280 114 212 3 345 0,5 400 4 450 112 101 3 500 1,5 545 2 590 16 - - - -
65 2279 | 260 4 325 1/4 212 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 3,5 485 535 1/2 101 0,5 580 - - - -
40 | 4630 | 605 | 1-1/2 [ 105 45 635 | 1-12 | 105 35 665 12 | 108 3 690 2 108 4 720 2 108 3 750 2 108 25 775 2 108 2 - - - -
45 4115 535 1 205 35 570 1 3 605 4,5 635 1112 105 3,5 665 1112 105 2,5 695 1112 105 2 725 3 755 2 108 2,5
50 3704 485 3/4 4,5 520 34 205 4 555 1 3 590 1 2,5 625 4 660 3 690 1112 105 2 720 142 105 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 10 204 1,5 490 4,5 530 3/4 4 570 205 3 605 205 645 1 0,5 680
65 2849 370 13 203 4 420 2,5 465 1" 204 1 510 550 3/4 35 590 3 2,5 630 205 2 665 1 205 1
70 2646 345 4,5 395 1/3 203 3 445 15 490 1/2 204 0,5 535 ! 575 3 615 3/4 655
40 5556 | 825 3 111 3 850 3 111 25 875 3 11 2 900 3 " 1 - - - - - - - - - - - - - - -
45 4938 735 2 108 760 2 108 2 790 2 108 1,5 815 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 14112 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 2,5 635 5 665 4,5 700 112 106 4 730 1112 106 3 760 2,5 785 1,5 815 2 108 1
60 3704 550 205 35 590 1 2,5 625 1 2 655 5 690 4 720 112 106 3,5 750 1112 106 2,5 780 15
65 3419 510 3/4 4 550 3 205 35 585 3 205 2,5 620 1 205 2 655 1 205 1 690 4 720 35 750 1112 106 2,5
70 3175 470 5 515 4 555 3,5 595 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 3 111 25 880 3 ™ 1,5 905 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 4,5 795 35 825 3 850 3 111 2,5 880 3 11 1,5 905 3 ” 1 930 3 - 0,5 955 3 - 0
350 55 4714 695 1412 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 2,5 710 112 105 1,5 740 112 105 0,5 770 4 800 2 210 3,5 825 2 210 3 855 2 210 2,5
65 3989 590 1 107 4,5 630 1 107 35 665 3 695 2 730 142 105 1 760 1112 105 0 790 1112 100 4 815 3
70 3704 550 5 590 4,5 625 1 107 3,5 660 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 2,5 985 2 1010 1,5 1035 1 1055 0,5
50 5926 800 3 111 35 825 3 "™ 3 855 3 " 2 880 5 207 4 910 5 207 3,5 935 5 207 3 955 5 207 2,5 980 5 207 2
400 55 5387 725 2 210 5 760 4,5 790 4 815 3 111 3 845 3 - 2,5 870 3 - 2 895 3 - 1 920 3 - 0,5
60 4938 665 2,5 700 2 210 6 735 2 210 5 765 2 210 4,5 795 3,5 820 3 850 2,5 875 2
65 4558 615 1-1/2 105 4 650 112 105 3 685 112 105 2 720 5 750 2 210 4,5 780 2 210 4 805 2 210 35 835 2 210 25
70 4233 570 4,5 610 45 650 3,5 680 1-112 105 2,5 715 1-112 105 15 745 1-112 105 0,5 775 4 800 3,5
.w m w m m % ||_._ = W W - ~ = W @ Les sorties Sz‘mm,uo:ama.m une m_z?a.m Q.m 609 m
oo oo o oo 388885 =F sl 8 g B 5 3 |z g M = |&| & g 3 s 3 ] W = maximum. Au-dela, la sortie doit étre réduite ammg.”o:m
O|o|/o|o|g|(o|lg|l 82588 ga m < 2188 3 2 les 300 m au-dessus du niveau a.m la mer. (Ne s'applique
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