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York by the MEA division, Massachusetts and for use in |
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INSTALLATION

SPECIAL PRECAUTIONS
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THE INSTALLATION AND MAINTENANCE INSTRUCTIONS IN THIS
- MANUAL MUST BE FOLLOWED TO PROVIDE SAFE, EFFICIENT
\-  \ND TROUBLE-FREE OPERATION. IN ADDITION, PARTICULAR
~CARE MUST BE EXERCISED REGARDING THE SPECIAL
FRECAUTIONS LISTED BELOW. FAILURE TO PHOPERLY
ADDRESS THESE CRITICAL AREAS COULD RESULT IN
PROPERTY DAMAGE OR LOSS, PERSONAL INJURY OR DEATH,

Disconnact power supply before making wiring connections 1o
pravent elecincal shock and equipment damaga. All units must be
wirad sfrictly in accordance with winng diagram furnished with the
Lnit;

Turn off all gas bafore installing cuct fumace.
Gas-prassura to-duct furnace contrels must never excesd 14" W.C.

Testing Piping System. The applance and itg individual shutoft
valve must be disconnected from the gas supply piping system
during any pressure testing if the fast prassura is in excess of 1/2
pak

Tha applianca must besolated from the gas supply pioing system
by closing Its individual mantal shutel! valve during any pressure
testing of the 0as supphy systemm at test pressures-egual 1o or.less
fhan 1/2 psi.

Check gas supply pressurg at unit upsiream from prassure
requiatar. Far the pumpose of adjustment, the supety pressure
should be 6%7" W.C. on natirsl gas or 11"-14"W.C. on propane
gas. Supply pressure with any gas may never excesd 14° WLC i
5a, install an addificnal special pressura requlator upstraam of the
combination gas valve to provide 11"14" W.C, gas Supply pressura
for propane units and 6%7° W.C. supply pressura for natural gas
urits, Plrging of gas pming should be performed a3 descnbed in
AMSEZ223.1 — Latast Edition or in Canada in CAMNCGA-B149
codes, See page 8 for proper venting Instructions,

Al units must ba venied to the oulzide atmosphere,

Do not install in potentially explosive or flammabla aimosphares
ladan with grain dust, sawdust, or simiar air-boma matenals. In
such applications a duet fumace in'a separate room with ducting,
including appropriale back low prevention dampers (o the dust-
tadan roam s recommended.

Instaltation of units in high humidity or sall water aimaaphernes wil
cause accelpraied carrosion resulting In a reduwction of tha nomal
lifa span-of the-units.

Duet-furnace must be installed on the positive pressure side of the
alr-circulating blowar,

To prevent premature heat exchanger failure do not locate ANY
gas-fired unit in areas where chiorinated, haologenated or acid
vapors are present in the atmosphere.

To prevent bumed-out heat exchanger, or definitaly shaortar
equipment life, provide uniform and sutficiant air distnbution over
heal axchanger.

Avold installing units In extremely drafty localkons. Drais can cauza
bumer flames (o impinga on heat exchangers which shorens lie
Do nat locate units in tghlly sealed rooms or small compartmanis
without provision for adequate combustion air and venting.
Cambustion air must have access to the eonfined space through &
minimm of two permanent openings in the enclosurme, at least one
riear the botlom, They should provide a free area of one square
inch per 1000 BTU per hour input rating of the unit with @ minimum
of 100 squara inches for aach apaning.

Da nat install unit outdoors,
Da:not locate wnit closer to combustible materials than 6 inches

The maximurm allowable temparatura nse through any Modinag ducs
lumnace is BS°F [OJE300 and 350 have a 100°F maximum). The
maximum aflicwabla final air temperatura 5 150°F. Do not axceed
either of Ihesa tempearature [imils,
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Allow at least 6" clearance at the skles and rear to provide ampla
air for combiestion.

Duct fumace is designad for installation on non-combustibla lloars
with a minimum of 8” clearance from sides, bottom, top and flua 1o
combustibie materals,

Tha minirmum distance from combusiible matarial ls basad on the
combustible material surface notl exceeding 160°F, Clearance from
the top of the unit may be reguired to be greatar than & if keal
damage, other than fire, may ccour fo matenals above the duct
funace at the lemperafure described.

Modime duct fumaces:are casigned for use in healing applications
with amblent temperatures betwean 32°F and 90°F. Ifan
application exists where amixent iamperatures can be axpeied o
fall outside of this range, contact tactory for recommendations,

To assura-that flames da not Impinge on haat exchanger surfaces,
the unit must be suspended in @ vertical and leval position. Faflure
o suspend unit pregarty may shortan the life of the duct fumace.

Da not fift duct furmace by gas controls, or gas maniold.
Be sura no obstructions block draft divertar of guct fumaca
Do not enchose draft divertar in duct,

Provide room at ether night hand or feft hand sida of unit for burmer
remeoval. Glearance must aqual width of wnit. Sae page 17 for
dimanssons.

Gas-fired heating equipment which has been iImproperly vented, ar
which exparences a bocked vant condition may hava flus gaces
accidentally spiled into the haated space. Ses page 18 lor specific
information about the blocked vent satety switch supplied on the
Lenit,

When a fan switch is installed with the furmace, it must be adjusted
tor start the blower motor within 30 seconds after Dumar ignition.
This fan swilch should be alectrically tmed rather than thammally
controlled.

In aircrall hangars; keep the bottom of the unit at least 10° from the
hignest surlace of the wings ar engine anciosure of the highest
aircraft housed in the hangar and in accordance with the
reduirements of the enforcing authory andior NFPA Mo, 409 -
Latest Edfition;

In garages of othar-sections of aircraft kongars such' as clfices and
=hops winich communicale with areas usad for servicing or storaga,
keep the bottom of the unit at least 7 above the floor, In public
garages, the unit mustba installed in-gccorgance wilh the Standarg
for Parking Structures NFPA Ma, B84 and the Standard for Repar
Garages NFPA No. BBE. In Canada; installation of duct furnaces in
dimtans hangars must bein accordance with the reguirements of
tha enfarcing authorty, and in puttic garages inaccordancs with
tha current CANCGA-B149 codes,

Consult piping, electrical, and venting instructions in this manual
before final Installaton,

When the duct fumace 4 installed downstream from refngemtion
systems, copdensate may form and provisions should ba made 1o
dispose of the condensate. To prevent condensation on the fumaca
casing, duct fumaces installed downstream of cooling coils may
require-insulation on outer surfaces it the duct fumece Is instalied in
an unconaiionad space, [nsulation must be installed accorging 1o,
and meat the requirements of, NFPA No. 904 - Latest Edition,

. Al lNerature shipped with your wnil should ba kept for future use for

senvicing or senvice diagnosis, Do not discand any eratura shipoad
With yaur unit.

When senvicing ar repainng Mis equipment, usa only Modine-
approved servica replatement parts, A complete raplacement parts
list may be obtained by contacting Medine Manufacturing
Company. Refer to the rating plate on the unit for completa unit
madal number, senal number and company addrass, Any
substitution of parts or controls not @pproved by Maoding will be at
OWNENS fisk.




"INSTALLATION

In the U.S., the installation of these units must comply with the
“National Gas Code,” ANSI 22231, latest edition (also known as
< NFPA 54) and other applicable local buillding codas,

In Canada, the installation of these units must comply with local

K__/plumhing or waste water codes and cther applicable codes and
with the current code CAN/CGA-B149.1, “Installation Code for
Matural Gas Burning Appliances and Equipment” or CAN/CGA-
B142.2, "Installation Code for Propane Buming Appliances and
Equipment”.

15

All installation and service of these units must be perfarmed
by a qualified Installation and service agency only as defined
in ANSI 22231, latest edition or in Canada by a ficensed gas
fitter.

. This unit s cedified by A.G.A. and C.G.A., with the controls

turnished. For replacement parts, submit the complete model
and senal numbers shown on rating plate on the unit. Modine
reserves the rght to substilute other authorized controls as
replacements,

In-applications where high humidity and condensation can be
expected, or anticipated, it Is recommended that stainless
steel heal exchangers, bumars and condensate drip pans ara
specified. Such applications can include make-up air systems
whare entering alr temperatures to the heating equipment can
be expectad to ba below 40°F or applications where duct
lumaces are used downstream of air-conditioning colls. In
these applications stainless steel will often provide longer
furnace life than aluminized steel.

Information on controls is supplied separately.

Modine duct fumaces use the same burmer for natural and
propans gases.

Locating Furnace

A CAUTION

Linits must not be installed in potentially explosive,
flammable ¢r corrosive atmosphere. Units must ba installed
such that-the gas ignition control system s not directly
exposad 1o waler spray, raln or dripping water.

Do not locate any gas-fired duct furnace in areas where
chlorinated or 2cid vapors are present in the almosphere.

When locating the fumace, consider general space and
heating requiremenis, availability of gas and proximity 1o vent
locations:

Avoid installation in drafty loeaticns. Oralts cause bumer
flames fo impinge on heat exchangers which will shorten their
lite.

Duet lurnace |s designed for Installation on non-combustible
ficors. Allow at least a 8" clearance from anything
combustible. Fumace wall insulation Is recommended for any
close clearances. Provide ample space for operation of draf
diverter.

Provide clearance con sides of fumace to pemmit withdrawing
burner far service.

Duct fumece must be installed on the pasitive pressure side
of the air-circulating blower.

Units installed downstream of coofing systems may
axperience condensation, therefore, provisions should be
made for disposal of condensate. Means have been provided
in the botiom pan of the unit o accommodale a condensate
drain line connection flange.

8, Madine duct fumaces are designed for use in heating

applications with ambient temperatures between 32°F and
90°F, It an application exists where ambient temperatures can
be expected to fall outside of this rmnge, contact factory for
recommendations.

Combustion Air Requirements

Units installed in tighily sealed buildings or confined spaces
should be provided with two permanent openings, ane near the
top of the enclosure and one near the boftom. Each apening
should have a free area of not less than one square inch per
1,000 BTU per hour of the total Input rating of all units in the
enclosure, freely communicating with interior areas having, in
turn, adeguate infiliration fram the outside.

To prevent prematire heat exchanger failure, do not locate
ANY gas-fired unit in areas whera chloninated, halogenated

or acid vapars are presant in the atmosphere.

Furnace Suspension

A CAUTION

Do not locate unit closer to combustible materials than 8% 1a
sides, top and flue,

Fumace wall insulation Is recommended far any close
clearances. Do not enclose draft diverter in duet.
Frovide unifarrm and sufficient air flow owver heat exchanger.

Provide clearance on sides of furnace to permit
withdrawing burner for service:

Be sure the means of suspension Is adequale lo support the
wenght of the unit. For proper operation, the unit must be installed
in & level horizontal position. Clearances to combustibles as
specified above must be siectly maintained,

1.

Four 1/2" - 13MC tapped holes in top of tumace are provided
to accept ceiiing hangers. To assure that flames are dirscted

into the center of the heat exchanger tubeas; the fumace must
e supponted in a verical position. Use a spirt lavel to ensure
that unit s suspended correctiy,

NOTE: A plpe hanger adapter kit, shown In Figure 1,s
available-as an accessary fram Modine, One kit consists of
two dnpped 34" |PS pipe caps and two 1/2 - 13 x 1-3/4" cap-
screws o facilitate threaded pipe suspension. Two kits are
required for mounting all duct furnace modals,

Figure 1 - Suspension Methods

Y
i

1 1)1

(Threaded Rod Suspension)

(Suspension with Pipe Adaptar Kit)

=13
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INSTALLATION

Air Flow Section

A CAUTION

l\»‘hir distribution baffle shipped with duct furnace, [T required,
must always be on the air inlet side of the duct furnace,
The sensing bulb of the limit contrel (overheat switch) must
always be on the discharge air side of the duct furnace.

An air distribution baffle is provided on all Modine duct
furnaces. This baffla must be in place if the alr temperature
rise through the duct furnace is 55°F or graater. When the air
bafile |s required it must always be on the air inlet side of the
duct furnace. (See Figures 2 and 3.)

A limit control (overheat swilch) Is also provided an all Modine
duct furnaces. The sensing bulb of the limit control must
always be in place and must always be on the discharge air
side of the duct furnace, (See Figures 2 and 3}

Before installing duct furnace, determine the desired direction
of the air flow through the duct furmace, If the installation is
such that the desired air flow direction through the duct
furnaca is opposite of the direction raquired as the unit is
shipped, the position of the air distribution bafile and imit
control sensing bulb must be reversed. To make this change.
do the lollowing:

Select proper direction of air flow. The distribution baffle {if it
is used) must face the inlet direction, The baffle may ba
changed to the opposite side, if the air flow direction is
changed (Figures 2 and 3). When reversing air flow the
temperature sensing bulb between the heat exchanger
tubes must be reversed ta the air outlet side. The sensing
hulb must not touch sides of heat exchanger tubes (Figuras 3

d 13}, To change pasition of limit contrel sensing bulb,

nove sensing bulo from clips on support bracket. (MNole
position of bulb relative to mounting bracket.) Thread capillary
tube and sensing element back through access hole in battem
header of heat exchanger. Remove rubber grommet in bottomn
header of heat exchanger. Capillary tube has a liguid center,
do not crfmp ube or put sharp bends in tubs. Bring sensing
buib and furnace capillary tube arcund the outside of the duct
furnace, to the cpposite side, and up through the access hole
in bottom header: Replace rubber grommet, Mount sensing
alament in retaining clip on gischarge end of duct furnace,
lacating the bulb in the same relative position as it was in |15
criginal location. Place capillary fube in remaining relaining
clips. Be cerain that naeither the sensing bullk nar the capillary
tube come in direct contact with the heat exchanger. Tha
exposed caplllary tube should be protected from damade dus
to cuts, blows or wear from vikbration,

Figure 2 - Air Flow
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Installation in Duct

A CAUTION

Proper air flaw and distribution, across the duct furmace
heat axchanger must be provided to prevent early failure of
the duct fumace.

Insuffictent air, or poor air distibution across the duct furnace
heat exchanger will cause early fallure of the duct furnace,
When installing duct furnaces, always follow goed duct design
praclices for even disinbution of the air agross the quot
furnace heat exchanger. Recommended layouts are shown in
Figura 4, as well as designs that are to be avoided. \When
installing duct furnaces the following must be dona.

1. Provide air tight seal between ductwark and furnace.
Seams with cracks in ductwork should be caulked and/or
\aped and be of permanent type, All duct connections
MUST be air tight to prevent air-leakage that will disturt the
flame. A duct system s generally under prassure and evan
a small leak can cause flame disturbance and/or pllat
putage problems. Do not block draft diverter opening or
enclose diverter opening in ductwark,

. Provide uniform air distribution over the heat ex-
changer. Use tuming vanes where required (see Figura 4)
to obtain uniform air distribution. Avold installing as in G, H
& .J of Figure: 4,

A CAUTION

Check for red heat exchanger tubes. [ bottom of tubes
becomes red while blower and duel furnace are in
operation, additional baffles must be Inserted betwean
blower and duct furnace, as shown in Figure 4, 1o assure
uniform air flow across the heat exchanger.

h]




INSTALLATION

Figure 4 — Installations Diagrams
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3. A bottom, harizental discharge type blower should be

_ _ Reversing Gas Control String
installed at least 127 from the lurnace. (See "A", Figlra 4.)

Modine duct furnaces are shipped with 1he gas control string
on ihe opposite side of the duct fumace-as the vent connector
(=ee Figure 3). There may be applications however, where it 5

4. Adop, herizontal discharge type blower should be in-stalled
af least 24" from the furnace. (See "B", Figure 4.) Provide

(Al

air batfle at top of duct 1o deflect air down over bottem of
heal exchanger.

. Burned-out heat exchanger, or definitely sharter

equipment life, will result from not providing uniform
air distribution, a major cause of furnace failure.

. Provide removable access panels on both upstream and

downstream sides of the duct furnace. These openings
should be large enocugh fo view smoke or reflect light insida
the'casing o indicate leaks in the heat exchanger and to
check for hot spots on exchanger due to poor air
distnbution or lack of sufficient air {cfm),

. When a fan swilch is installed with the fumace, it must be

adjusted te start the blower motor 30 seconds after burner
ignition.

NOTE: All duct furnaces are designed for installation on
non-combustible floors and with & inches clearance from

.sides, top and flue to combustible material.

)@

desirable to have the contral string on the same side of the
unit as the vent connector. For these applications, the control
siring position may ba reversad.

To reverse the position of the control string, thread the limit
control sensing bult and capillary tube back thraugh the
battom header of the heat axchanger, being careiul not o
damage the sensing bulb or its capillary tube. Once the
sensing bulb and tapillary Is free of the heal-exchanger,
remove the entire hurner box assembly (Figures 2 and 3) fram
the bottem heat exchanger header by ramoving the fastening
screws holding it in place. Hotate the burmer box assembly
180° and refasten the assembly to the heat exchanger,

Replace the |imit control sensing bulb on the discharge air
side of the unit by threading the sensing bulb and capillary
tube up through the heat axchanger header, using the access
hale provided in the headeron the side the controls are now
pesitioned, being careful to make sure the capillary tube does
not tauch any heat exchanger tube surfaces (see Figure 3),



iINSTALLATION

A CAUTION

DO NOT EXCEED MAXIMUM TEMPERATURE RISE
L\' SHOWN IN TABLE 7 ON PAGE 13.

"Less than the minimum air flow (CFM) through the furmace
will cause the air temperature rise to exceed the maximum
allowed.

FINAL AIR TEMPERATURE

The maximum allewable final air temperatura is 150
degrees F. The maximum allowable air temperature rise is
85 degrees F (The maximum allowable air temperature rise
for size 300 and 350 s 100°F)

Venting

A CAUTION
Gas duct furnaces must be wvented — do not operate
unvented.

A built-in dratt diverter s provided — additlanal external
divarters are not reguired or perrnitted.

Units. using single-stage gas controls can be installed with a
Categary | vent system,

Units which are supplied with two-stage, or modulating gas
conirals require a Category || vent system. Refar to Figura 5
to determine the vent category required for each size duct
furnace,

Gas-fired heating equipment which has been improperly
vented, of which experiences a blocked vent condition may
have flug gases accidentally spilled into the heated space.
see page 18 for specific information abaut the blocked vent
[ safety switch stpplied on the unit.

The installation must conform with local building codes
or in the absence of local codes, with the National Fuel
Gas Code, ANSI 2223.1 latest edition, or in Canada
CAN/CGA-B149.1 “Installation Code for MNatural Gas
Burning Appliances” and CAN/CGA-B8149.2 “Installatian
Code for Propane Burning Appliances”.

The following suggestions should be observed:
1. Coemply with local code venting regulations.

2. Select size of vent pipe to fit opening at rear of unit (ses
page 17 for dimensions). Do not use a vent pipe smaller
than the vent on the unit. Vent pipe should be galvanized
steel or other suitable corrosion-rasistant material. Follow
the National Fuel Gas Code for minimurn thicknessas of
vent matenal; minimurm thicknesses fer vent conneciors
vary depending on pipe diameter. UUse an approved-type
chimney when the vent passes through a floor or roof.

3. Keep vent pipe connector at least 8" from combustible

material.

The minimum distance from combustible matarial is
based on the combustible material surface not excegding
160°F, Clearance from the {op of the unit may be required
to be greater than 6" if heat damage, other than fire (such
as material distortion or discoloration) may occur to
materials abave the unit heater at the temperatura
descrnbed.

Insulate carefully around section of vent pipe passing
through combustibles. Where vent passes through floar or
roof an opening 4" greater than vent diameter is
necessary. If there is 8' or more of vent pipe in the open
space between the duct fumace and where the vent pipe
passes through floor or roof, the opening in the floor or
roof nead only be 2" greater than the diameter af the vent
pine,

. Category | and Il duct furnaces are defined as having

non-positive pressure vent systems and must not be
comman vented wilh positive pressure vent systems
serving Categary lll-and IV appllances,

. Category Il vent systerms must be installed to pravent

accumulation of condensation in the vent system, and
shall have a means provided for drainage of vent
condensate. The drip leg should be cleanesd annually.

. A Category |l vent system shall be water tight.

For Category || vent systems, use either .025 inch thick
aluminum ar .018 inch thick stainless steel for exhaust
vent. Seal the joints with 2 metallic tape suitable for
temparatures up to 350°F (3W Company tapes 433 or
A63 ara acceptabla). Wrap the tape two full lums around
the vent pipe.

. Limit vent pipe haorizontal runs to 75% of vertical height

with a minimum upward slope from unit of 4" per foot and
suspend securaly from overhead structure gt poiniz no
greater than 3 feet apart. For best venling, put as much
vertical vent as close o the unit as possible. Fasten
indivicua| lengths of flue together with metal scraws.

. Keepvent pipes as straight as possible; avoiding sham

hends,
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Whare possible, avold venting through unheated space.
When necessary, insulate pipe from cold o prevent
condensation and maintain draft head. Frovide a drip leg
witha clean out cap at bottom of vertical pipe.

Top.of vertical stack should extend at least 2-1/2' above
high paint of roof. Use of weather cap will reduce
maistura in vent.

Use of dampers or other devices in vents is prohibited,

When connecting vent to existing chimney, do not push
vent pipe beyond internal surface of chimney,

For more than one vent in a stack or chimnay, thay
should enfer at different lavels,

In general, a common stack or chimney must have an
equivalent cross-sectional area of all vents entering the
stack,

Do not install a gravity vented unit in & eormmon stack
with power exhausted equipment,

Da not install gravity vented units in bulldings or areas
which experience negative pressure conditions.

Table 1
ANSI Venting Requirements
Appllance Venting
Category | Description Requirements
I Negative vent pressure | Fallow standard venting
Mon-coendensing requirements,
Il Negative vent pressure | Condensate must be
Condensing drained,
11 Positive vent prassure Vant must be gastight
Mon-condensing
Iy Positive vent pressure | Vent must be liquid and
Condensing gastight,
Condensate must be
drainad.
Piping

A CAUTION

Waather
Cap

lf—— Approved Typa
Chimnay

Insulaie
Pipe-Fram
Cold Space ‘H-""“-a\‘._
Siopa 1/4°

Pas Fool "4

Imautato
Cataduilly

Usa Thimble
Through C:!ullnr]

Drip Leq
With Clean
Sl Cap

—

Fimace

Gas pressure to duct furnace controls must never
exceed 14" W.C. (1/2 PSI).

Testing Fiping System. The appliance and its combination
gas control must be isolated fram the gas supply piping
system during any pressure testing if the test pressura |sin
axcess of 1/2 psi.

The appliance should be |solated from the gas supply piping
system by closing its field installed manual shutoff valve.

Figure 5 — Appliance Categories

HModel Size Gas Caontrols Appllance Catogory

Single-Stage |
Two-Stage I
Madulating Il

DJETS

Singie-Stane I
Two-Slage Il
Modulating I

DJETO0

— Single-Stage |
Two-Siage 1]
Mtulating 1]

DJE125

Singla-Slage |
Two-Stene I
Madulating Il

DJE150

~ Single-Stage =T,
Two-Stace I
Modulating ]

OJez00

Single-Slage |
Two-Slage ]
Modulating | Il

DJE225

Single-Stage | |
Two-Staga Il
Madulating i Il

DJEZ250

— DJE3S0

Singla-Stage I
Two-Slage Il
Modulating I

Single-Stage I
Two-Slage | Il
Maodulating [ Il

DJEZ00

Single-Stage | 1
Two-Slage I
Medulating I

DJE4OD

Installation af piping must be in accordance with local
codes, and ANS| Z223.1-Latest Edition, "Matianal Fuel
Gas Caode," or CAN/CGA-B149,1 and .2 in Canada. Do
not use flexible connectors.

fa

Piping ta units should conform with lecal and national
requirements for type and volume of gas handled, and
pressure drop allowed in the line. Refer to Table 5, to

Setermine Ihe cuble feet per hour (clh) for the type of gas

and size of unit to be installed. Using the cth value and

the length of pipe necessary, detarming the pipe diameter
fram Table 2. Where several units are served by the same

main, the total capacity, cth; and length of main must be
considerad. Avaid pipe sizes smaller than 1/2". Table 2

allows for the usual number of fittings with a resistance of

3" waler pressure drop, Where the gas supplied has a
specific gravity other than 0.80, apply the multiglying

factor as given in Table 3 to the flow capacities in Table 2

to determine total flow capacity,

3. After threading and reaming the ends, inspect piping and
remeve loose dirt and chips.

4, 'Support piping, so that no strains are imposed on unit or
controls.

Lr

Use two wrenches when connecting pipe to unit contrals.

8, Provide a drip pocket befare each unit and in the line
where low spots cannot be avoided, (See Figure 8.)

Take-off to_unit should come from top or side of main to
avoid trapping condensate.

8. Piplng, subject to wide temperature variations, should be
insulated.

8. Piteh piping al least 1/4° In 15" of harizantal run.

I S i e




INSTALLATION

10. Compounds used on threaded joints of gas piping shall 14. Allow at least 5 feet of piping between any high pressura
be resistant to action of figuefied petroleum gases. regulator and unit controls,
11. Purge air before lighting unit by disconnecting pilot at 15. Testing Piping System. The appliance and its individual
outlet of pilot valve, In no case should line be purged into shutaff valve must be disconnected from the gas supply
'L ) heat exchanger. piping system during any pressure testing if the test

12. After installation, the piping system must be checked for pressure is in excess of 1/2 psi.

leaks. Usa soap solution, The appliance must be isolated from the gas supply
piping system by closing its field installed manual shutoff

13. Install a ground jaint union and a gas cock upstream of Nl

the unit for easy servicing of centrols, including a 1/8°
NPT plugged tapping accessible for test gauge
caonnection (see Figure 6).

Table 2 — Gas Pipe Capacities
In Cu. Ft. par Hour with Pressura Drop of 0.3 in, W.C. with Specific Gravity 0.60

Lengin L
of Pipe Diameter of Pipe — Inches
in Ft, Sl AT T ate o Bl Tl [T et e | 6 il
15 76 218 440 750 1220 | 2480 | 8800 13860 38700 78000
an 73 152 283 540 BE0 16350 4700 8704 27370 55860
a5 44 124 260 433 o0 1475 3800 FH00 24350 45600
60 3 105 200 400 810 1150 3250 5800 18330 32500
78 gy 180 345 g25 1120 3600 6000 17310 35300
9d | EB | 168 320 490 930 2600 5400 15800 | 32250
105 BO 160 285 450 820 2450 5100 14620 | 29850
120 158 2rd 420 BRO 2300 4800 13680 27820
150 128 242 380 710 2000 4100 12240 25000
180 | 120 225 350 720 1950 4000 11160 | 22800
210 205 320 860 1780 arao 10330 | 21100
240 1890 300 20 1680 3490 g&00 1974
270 178 285 580 1580 3250 2000 18610
aoo 170 270 S4d5 1400 3004 8500 17660
450 140 226 450 1230 2500 7000 14420
600 118 182 |  3a0 | 1p30 2130 6000 12480
o
Table 3 — Specific Gravity Conversion Figure 6 — Recommended Piping to Controls
Factors ah
; SUPPLY LINE
Multiplying factors to be used with Table 2 whan : _Jr_ll : GHOUND
the specific gravity of gas is other than 0.60 G
MATURAL GAS PROPANE GAS S 1
Specitic 2 Specitic SURPLY LINE -4
Gravity Factor Gravity Factar -
0,55 ‘ 1.04 1.50 0,633 St o \
0.60 1.00 1.53 0.625 | i f = L T
065 0.962 1.60 0.612 == PLUGGED.  CTITOLS
L 178" NPT TEST
(AT L | GAGE COMMECTICN
= .- o I.
SEDIMENT
TRAP
Wi ring All fleld installed wiring must be done in accordance with the

Mational Electrical Code ANSIMERPA 70 — Latast Edition or

| c A U TI o N Canadian Electrical Code C54 C22.1 Part 1 or local codes.
Unit must be electrically grounded according to these codes.

See wiring diagram shipped with unit.

| Discannect power supply betore making wiring connections

lo pravent electrical shock and eguipment damage. ALL The power to these duct furnaces should be protected with a
| UMITS MUST BE WIRED STRICTLY IN ACCORDANCE lused disconnect. Units for use with three-phase electric
WITH WIRING DIAGRAM FURNISHED WITH UNIT power must be provided with a moter starter having properly
ANY WIBING DIFEERENT FROM WIRING DIAGRAM May |  5128d overload pratectian,
| BE HAZARDOUS TO PERSONS AND PROFEHTY. Location of thermostat should be determined by heating

requirameants and ke mounted on an inside wall about 3
above floor fevel where it will not be affected by heat fram the
unit or other sources, or drafis from frequently opened doors.
See Instructions packed with thermostat,

K. ynydamage to ar failure of Medine units caused by Incorrect
.-dllfirlng of the units is nol covered by MODINE'S STANDARD
WARBBANTY (see inside Back Cover).




OPERATION

A CAUTION

Start-up and adjustment procedures must be performed by a |
qualified serviceman.

Gas pressure to unit heater controls must never exceed 14"
W.C. When air pressure testing piping systems for leaks, be
sure that test pressure does not excead 14" W.C. if duct
furnaces are already installed.

Check the gas supply pressure at the unit upstream from the
pressure regulator, For the purpose of Input adjustment, tha
minimum supply pressure should be 6 W.C. on natural gas
or 11" W.C. on propane. The maximum Inlet pressure on
natural gas should be 7" W.C, and 14" W.C. on propane.

The pilet flame must be adjusted as described below. Supply
pressure with any gas must never exceed 14" W.C,; if so.
install an additional pressure reguiator upsiream of the
combination gas valve. Purging of air from gas lines, piping,
and lighting the. pilot should be perdarmed as deseribed in
ANSI Z223.1-Latest Edition “Mational Fuel Gas Code”
(CAN/CGA-B143 in Canada).

Be sure no obstructions block draft diverter or alr intake and

discharge of unit healer,

Figure 7 — Duct Furnace Cutaway
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Frior to Operation

Although this Uunit has been assembled and fire-tested at the
factory, the following pre-operational procedures should be
parfarmed o assure proper on-sita operation. For systems
ather than standing pilot, see separals literature shipped with
unit:

1. Ensure that the eleetricity supply is off.
2. Check burner(g) to insure proper alignment,

(&

W

With manual main valve turmed to off, check thermastat,
and gas valve, If these do not function, recheck wiring with
diagram.

4. Tum on manual valve and light pilct. If air purging Is
required, disconnect pilat at cutlet valve. In no case shauld
line be purged into heat exchanger,

5. Check limlt contral. With blower motor disconnected turn
tha thermastat up to call for heal. The main bumer should
light. I the fimit control is properly wired the main burner
will shut-off within 2 or 3 minutes. If the main bumer doas
not shut off within this time, turn off the gas and recheck
wiring. If the limit contral functions properly, reconnect
mator and proceed with step 6 and 7.

6. Check gas input rate, as described on next page. to assure
adequate gas volume and pressure,

|

. Check gas piping for leaks with a soap bubble sclution to
insure safe operation,

Lighting Instructions (Alsc on Unit)
For Unit w/Standing Pilot

1. Turn ofi power. Turn thermostat down, Close manual main
gas valve and wait 5 minutes.

2. Open manual pilot valve. Depress safaty resat while
lighting and hold for 1 minute,

3. Open manual main gas valve, Turn on power, Set
thermastal at desired setting,

For Unit w/Intermittent Pilot

1. Turn off power. Tum thermostat down. Close manual main
gas valves and wait 5 minutes.

2. Open all gas valves. Turn on power.

3. 3et thermostal at desired setting. (Filot and main Burner
will light autematically when thermastal calls for heat)

Shut Down Instructions
Turn off power and close all gas valves,

After Initial Start Up
1. Check pilot flame adjustment as shown below.

2. Check gas plping for leaks with & soap bubble solution 1o
insure safe operation.

3. Check gas input rate, as descrbed on next page, to assure
adeqguate gas volume and pressure.

Pilot Flame Adjustment

The pllot is orificed to burn properly with an inlet pressure of
B"-7" W.C. on natural gas and 11"-14" W.C. on propane gas,
but final adjustment must be made after installation. Adjust to
have a soft steady flama /4" to 1" long and encompassing
3/8" - 1/2" of the lip of the thermocoupie or flame sensing rod.
Marmally this flame will produce satisfaciory resulls. To adjust
flame use pilot adjustment screw on combination gas control
(for locaticn, see tha combination gas contral literature
supplied with unit). I the pilat flame is longer and larger than
shown by Figure 10, it is possible that it may cause soot
and/or impinige on the heat exchanger causing burmoudt, If tha
pilot fiame is shorter than shown it may cause poor ignitien
and result in the controls not cpening the combination gas
contral. A short flame can be caused by a dirty pilot orifice.
Fllot fiame condition should be observed periodically to assure
trouble-free operation,




‘OPERATION

Figure 8 — Correct Pilot Flame
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Propane Gas Flame Control

Sea Figure 16. An optimum flame will show a slight yellow
tip. Prior to flame adjustment, operate furnace lor at least five
minutes. Loasen wing screws and push shutters forward lo
raduce primary air until yellow flame fips appear. Than
increase primary air until yellow tips diminish and a clean blus
flame with a well defined inner cone appears. With propana
gas, some yellow tipping is always present, but is not
objectionable.

Checking Input Rate

A CAUTION

Figure 9 — Typical 25 Volt Combination Gas Contral
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Check the gas supply pressure 2t the unit upstream fram the
pressure regulator, For the purpose of input adjustment, the
minimum supply pressure should be 8" W.C. on natural gas
or 11" W.C. on propane. The maximum Inlet pressura on
natural gas sheuld be 7" W.C. and. 14" W.C. on propana, The
pilot flame must be adjusted as described on page 9. Supply
pressure with any gas must never excead 14" W.G., il so,
install an additional pressure requlator upstream of the
combinatich gas valve. Purging of air from gas lines, piping, |

| and lighting the pilot should be performed as described in

ANSI Z7223.1- Latest Edition "Mational Fuel Gas Code”
(CAN/CGA-B149 in Canada).

imporant — Supply pressure and manifold pressure must
be checkad wilh unit in operation When making final
adjuUstments.

Matural Gas Flame Control

Control of burner flames on duct furmacas utilizing natural gas
is achieved by resetting the primary air shutters (Figure 16) to
aither Increase or decrease primary combustion air, Prior to
flame adjustment, operate for about five minutes. Operation
can be viewed atter loosening and pushing aside the gas
designation disc on rear of unit.

Lack of primary air will cause soft yellow-tipped flames.
Excess primary air produces short, well-defined flames with a
tendency to lift off the burmer poris. Proper operation with
natural gas provides a soft blue flame with a-well-defined
inner cone.

Tao Increase primary air, loosen the air shutter setscrews and

mava the air shutters away from the mixer tubes until yallow-

tipped flames disappear. See Figure 16. To decrease primary

_air move the air shutters closer to the mixer tubes until flames
= longer lift from burner ports, but being careful not to cause
#llow tipping. Retighten setscrews after adjustment.

10

Input Adjustmentis

Gas pressure regulators are adjusted at the factory for
average gas conditions. Itis Impertant that gas be supplied to
the furnace in accordance with the input rating stamped on
the seral plate: Actual input should be checked and necessary
adjustments made after the furnace is installed. Overfiring, a
result of toa high an input, reduces tha life of the unit,
increases maintenance, and lowers efficiency. Under no
aircumsiances should the input excesd that shown on the
rating plaie,

Input can be determined by the meter-timing method provided
other gas equipment connected to the meter is inoperative
during the test ... or by checking manifold pressure.

(A) Meter Timing Method

1. Shut off all ather gas-burning equipment, including ather
pilot lights served by the gas mater,
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CHECKING INPUT RATE

2. Start the lumnace and determine the number of secands it
takes to consume 1 cu. ft. of gas. Two basic formulas are

useful:
F1 =3600C/T
F2=Fi/C
whera

F1 = Input to heater, Btuh

F2 = Input to heater, cu. it. per hr.,

C = calorific value of gas, Btu per cu. ft.

T = time to consume 1 cu. ft. of gas in sac,

The calarific value of gas may be determined from the local
utility or gas dealer,

Thesa are representative values:

Gas Btu per cu. ft.
Matural 1000-1150
Propane 2500

30 If the seconds for 1 cu. f. are mora (input less) than
shown on Table 4 for model being tested, remeve the can
from thie pressura regulator and take ane clockwise turn
at a time on the adjustment screw untll the correct fime is
obtained, If the seconds are less (input greater) than
Indicated in the table, follow the same procedure in a
counter-clockwise direction. Mever remove adjustment
scraw from regulator,

i the carrect number of seconds cannot be obtained without
wceeding the imitations given above, then re-onficing fs
lecessary. Correct orifices can be obtainad from the factory.

When requesting arifices, state type of gas, Biu cantent, and

its specific gravity. Also give modal number of duet furnace

Faor example, if the Input o the furnace is 100,000 Blu and the
calarific value of gas |s 1000 Btu per cu, ft., then, by the
second farmula, the inpul is 100 cw. ft, per hr, Table 4
indicates the time for one revolution of various size meter
dials with vanous input rates. If a 1 cu. i, meter dial is used,
we procesd down the cu. ft. éolumn to 100 cu. fLper hr. and
then harizontally to the left to determine a time of 36 secands
tar one revolution ol the dial, See Table 4 similarly, if the 1/2
cu, ft, dial is used, we determine a time of 18 seconds for one
revolution at the required Input.

{B) Pressure Method

The pressure method determings input by measuring the
pressure of the.gas in the manifold-in inches of water,

1. Determine onflce size from Table S and check actual
orifice size (s) in unit.

2. Close manual valve.
3. FHemaove the 1/8" pipe plug In automatic valve and attach
water manometer or "U" tube which Is at legst 12" high.
(See Flgura 10),
) . Open manual valve-and start unit.
£ |

5, I pressure as indicated by "U" tube is not more than 1/2"
higher or lower than indicated in Table 5, adjust requlator
as described under “Meter-Timing Method,” Step 3.

IF prassure as indicated by “U" tube is mare than 1/2* higher
or lower than Indicates n Table 5, check main line gas
pressure at input. Adjust main gas regulator to supply 6 to 7
Inch W.C. on pressure fo unit requlator on natural gas and 11-
14" W.C. on propane gas,

Figure 10 - Checking Manifold Pressure
with "U" Tube
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‘CHECKING INPUT RATE

Table 4 - Meter-Timing Gas
Time required for ane revolution is charted for various size

Table 5 - Manifeld Pressure and Gas Consumption®

: : : 7 i M
meter dials and various rates of gas input in cu. ft. per hour, Model gﬁ;;ﬁf‘g fé:?' Frgf;u"e Na. of
[ i h i s -
:Ec;nuen to BTUH, multiply by the heating value of the gas Siza Specilic Gravity 060 | 153 | Orifices
; Manifold Press. In. of H2O 35 | 107
Time for 1 Input, Cu. FL. per Hour, Chh 2.1 30.0
Revolution, When Meter Dial Size is: DJETS tGalHr. Propane - a2 1
Sec. SEC/Cu. Ft: 50 120
1/2 cu. . 1ecu. ft. 2 cu ft. 5.cu. ft. Cinfice Drill Siza =0 a7
10 180 360 720 1800 Hh a6.1 a0.0
12 150 300 600 1500 DJE100 | tGal/Hr Fropana z 1.00 2
14 129 257 514 1286 SECI/Cu. FI. P a0
16 112 225 450 1125 Orifice Drill Siza 30 45
18 100 200 400 1000 Ch a2 800
20 0 180 380 800 DJE125 | tGal/Hr. Propans = 1.37 3
22 B2 164 a7 818 SEC/Civ FL. 299 | T2
24 75 150 300 780 Qrifice Dl Size n 48
26 63 138 277 592 Chh 144.2 B0.0
2B G4 129 257 543 DJE1SD +Eal/Hr. Propane - 1.64 3
30 60 120 240 | G000 SECICu, FL 24.9 B0.0
a5 | 103 206 E14 Onfica Dnll Siza a0 45
a0 45 a0 180 450 th 192.0 80.0
45 40 an 160 400 DJEZ00 TGal/Hr. Propane - 2.19 3
&0 a6 70 144 60 SECICH-FY 19 a5
ES 13 E5 131 a7 Orifice Onll Size 23 40
&0 a0 B0 120 300 Clh 2183 90,0 |
1 26 51 103 257 JE225 tGEal/Hr Propane - 2.5 3
a0 o9 45 an aAE SEC/Cu, FL 16.6 40,0
= 225 : £ 2
ag ag 40 RO 200 ?I‘Ii.ti—] Cirlll Size 20 a7
100 18 36 i) 180 Cih 2400 | B0.0
120 15 a0 &0 150 OJE250 TGEal/Hr, Propane - 2,74 E]
SECG/CuU, FL 15 38
Cnfiga Dl Size 25 47
Cth 2884 120.0
L 1k DJE300 | tGaliHr, Propana 2 3.28 5
SECICu, FI, 12:5 an
Crfice Dnll Siza 26 43
"Eih = A360 | 1400
DJE3&0 tGal/Hr. Propana - 3.83 5]
SECEHR 10.7 287
Cirifice Dl Size 27 43
Cih 3850 | 160.0
DJEADD tiaal./Hr, Propans = 4.47 B
BEC/CU. FL 2.3 22:5
Oriflee Dl Siza 23 40

Table 6 - Orifice Drill Sizes with Decimal Equivalents

Main Burner Qrifices

*Abaove gasas basdd an avarage standards. Units can be furnished for gases of
gilferent values and specilic gravities, (tEal/Hr, based on B0°F 30" Hg., 81,500

BTUIGzL),

In Canada, ralar to rating pkate on side ol unil {or ofices &t high altiode

Filot Orifice Sizes (inches)

Pllot Type | MNatural | Propana
JE4DDHA 015 | 010
J8830HW
JEs4DHW ¥iis e
Q345 018 [ a1g
SCHL-E 018 | 210
S5L-BER 018 010

orill Dia. Oirill | Dia.
Sizn Decimal Size | Decimal
| Equivalent | Equivalent
48 760 a | 200
45 QE20 30 | 1285
43 2BO0 2 | Ada0
42 835 26 470
40 J0BE0 25 1485
a7 1040 23 154
L 20 1285

12




‘PERFORMANCE DATA

Table 7 - Air Temperature Rise - Madels DJE @ @

)

o BTUMr. Air Temperatura Rise Through Unit (Degree F)
N Without Air Baffle (1 With Air Batfle (@
N\ ModelNo.| tnput |Output| 20 T 25[ 30 [ a5 [40[ 45 [ 50 [ 55 [ 60 | 65| 70 | 75 [ 80 | 85 90 | o5 | 100
Max. CFM CFM (Standard Air) CFM (Standard Air) Min. CFM
DJETS | 75,000 | 60,000 2778 | 222211852 1687 TEEIQJI 1235 1111 1[?104 926 | B5S | 794 | 741 | 604 | 654
DJE100 [ 100,000 | 80,000 704 12083 2460 2116 1852| 1646 1481 [ 1347|1235 | 1140 1088 988 | 9258 | B
DJE125 | 125000 | 100,000| 4830 | 3704|3086 2646|2315| 2058 1852 | 1684 1543 | 1425] 1323 | 1235 | 1157 | 1080
DJE150 | 150,000 | 120.000| 5556 | 4444 3704 | 3175| 2778| 2460 | 2222 | 2020|1852 | 1708] 1587 | 1481 | 1289 | 12307
DJE200 | 200,000 ( 160.000) 7407 | 5526|4938 4233| 3704 | 3262 | 2563 | 2604 | 2460 | 2279| 2116 [ 1975 | 1852 [ 1743
DJE225 | 235000 | 180,000 8333 | 6867|5556 | 47462| 4167| 3704 | 3333 | 2030 | 2778 | 2584 | 2281 222212083 | 1961
DJE250 250,000 | 200,000 9259 | 7407|6173 | 5291 4630| 4115 | 3704 | 3367 | 3086 | 2849 2646 | 2469 2315 | 179 | |
DJEIDO 300,000 | 240.000] 11,117 | 88BI| 7407 | 5340| 5556 4008 | 4444 | 4040 | 3704 3419| 3175 | 2063 | 2778 EETalr 2469 | 2339 2222
DJE350 | 350,000 | 280,000 12,963 |10.370) 8642 | 7407 | 6481 57681 | 5185 4714 14321 | 3689 | 3704 | 3457 | 3241 | 3050( 2881 | 2729| 2553
CuJEA00 | 400.000 | 320,000| 14,816 | 11,852 9877 | 8465| 7407| 6584 | 5925 | 5387 | 4938 | 4558 | 4233 | 3851 | 3704 | 2488
0 Ranngs are shown for elavations: up to 2000 1. For higher slovations, the inpit rating should ba reduced 2t ke rale of 0% jar pach 1000 I above S82 lavel. Dons
nat apply in Canada - See rating plale,
@ Units approved for use in Califomia by CEC when equioped with intlermitient pilat lgniton gas comrals,
4 Whan highralas-of CEM are used; the air distribution Bafle may be ramaoved 1o fassen the pressure drop through the duet lumacs

A CAUTION

DO NOT EXCEED MAXIMUM TEMPERATURE RISE
SHOWN IN TABLE 7

Less than the minimum air flow (CFM) through the furnace
will cause the air temperature rise to exceed the maximum
allowed. Air through-put must be adjusted-to within the

\ range spegified on the unit rating olate.

init Selection and Pressure Drop
Determination

Using the biu/br output capacity and desired air flow (CEM)
determined from the building heat loss and/er maka-up air
requirements, match the desired wnit biuhr output with'a duct

furmace size shown in the performance lable for duct furnaces:

hiake sura the air lemperature rise and ofm fall within the
range shown for the desired model size.

I one unit will not satisfy the design raquiremants, the units
may be Installed In tandem, or in parallel such that muitiple
units will, in combination. mest the desired performance.

Do not exceed the maximum temperature rise shown in the
above performance rating table. Less than the minimum air
How (GFM) through the duct fumace will cause air
temperature rise 10 excead the maximum rige allowed. The
maximum allowable finakair temperature is 150°F. The
maximum allowed alr temperature rse is 85°F (DJE2DO and
350 have a 100°F maximum). Shown above are typlcal
applications for a single unit and other unitz instailed In
tandem and in parallal arrangements with their resulting final
air tamperatures,
Cnee the unit(s) size has been determined, it is necessary to
find the expected pressure drop through the duct furnace and
air temperature rise under the desired air flow conditions, Two
graphs are shown for each model size on pages 14 thru 18.
Cne graph shows air lemperature rise curves and the other
graph shaws the pressure drop curves, The pressure drop
curves on pages 14 and 16 show two sels of curves, One is
* units with an air distribution baffle (sclid lines), and the

" _teris for units without an air distribution baffle (dotted lines),

SINGLE SIDE VIEW

35 CFM L
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BTUHR
| f > Cuip —
I,." BO'F:
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It the desired air temperature rise is above 55°F, the
factory supplied air distribution batfle must remain in
place. I the air temperature rise s 55°F or less, the

factory Installed air distribution baffle may be removed. In
these cases, (air temperature fses below 557F) removal of the

air distribution bafile will lower the prezsure drop acrozs tha
duct lurnace and may allow lower horsepower motors 1o be
wsed for a specilic application.

Determining Unit Pressure Drop
To determine the expected pressure drop acraoss the duct

turnace, refer to the pressure drop curves shown on pages 14

thru 16 far the various duct lurnace sizes.

Example

Determine the pressure drop across a size 100 duct furnace
with an air throughput of 2000 ¢fm, both with and without the
factory supplied air distribution baffle in place.

13
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PERFORMANCE DATA

Solution:

1

4

2

14

Find the pressure drop curves for a size 100 both with and
without the air distribution baffle. (See curve 2, page 14.)
The'solid line curves are for units with the air baffle
removad.

Enter the bottom set of curves In curve 2 at 2000 cfm and
read up the graph until the 2000 cfm line intersects the
pressure drep curves for the size 100. At those paints read
to the left and find the pressure drop. For this example,
the pressure drop for a size 100 with 2000 cim, and with
the afr baffle in place; is approximataly 0.65° W.C, The
pressure drop across the unit with the air distnbution baffle
remaved s appraximately 0,13" W.C.

To find the air temperature rise for this example, enter the
top set of curves shown in.curve 1 at 2000 cfm. Read up
the graph until the 2000 cfm. line intersects the
parformance curva for a size 100. At the point of
intersection, read across to the left and find the air
ternperature rise. For this example, the air temperature
rige is approximately 37°F
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PERFORMANCE DATA

Curve 3
Air Temperature Rise, DJE 125, 150, 200, 225
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Curve 7 Curve 9
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DIMENSIONAL DATA

|
—— e R
o - G -
| —[ =
k_. J Duet Size - [e] -
¢ F [1/2-13NG - Mig. Holes) I
Mig. Holes L-H —Vent Size LT
e -.!"‘r 1y r//- .l
J%_ |- s
1 [— = e ——
E |
? Duct Sizs | VA
APPROVED
5 Ir'r1li E[:‘ : i 4
e
i !
| l
Table 8 — Furnace Dimensions in Inches
Model Size
Dimensianal DJE150 DJE3S0
Symbol | DJETS DJETO0 DJE125 DJE200 DJE225 DJE250 DJE3CD DJE4O0
A i |§;1_f4 | 18-1/4 22-1E 24-3/4 2434 27-3/4 | 32-3/4 38-via
- B 30-7/8 a0-7/8 36-5/B 41-5/8 41-5/8 41-5/8 | 44-3/8 a5-3'4
| f G 20-1/2 2o-1/2 222 | 2E-n 2512 | 25-12 || 2552 25-1/2
\.‘ I‘" D 15-1/4 17104 21-1/2 23-3/4 23:314 | 28-3/d a1-304 37-7/8
E 15-1/16 15-1/18 19-1/16 23-1/16 23-116 23-1/18 23-1416 23-1186
E 1d-3/d 16-2/4 21 [ 23-1/4 23-1/d 2E-1/4 31-1/4 aram
G I7=t{16 | 17-1/16 19-1/16 22918 | 22-in8 22-1/16 22118 22-1/15
Hi ] 5] T a 8 ] 10 10
J a-qj2 2-1/2 3-1/4 4 P _ i ! F FET I
K 1B 17 21=1/4 23-3/8 23-3 | 26-3/8 31-38 3734
L 15-7/8 {5-7/8 17-11/18 20-5/8 20-5/8 20-5/8 20-518- | 20-5/8
[-Gas Connection IPS 1/2 142 12 | 12 142 drd a4 3id
2 Approx. Shipping Wt. 85 a5 138 | t83 183 206 260 208
I For natural gas
I Weight in pounds:
Service Instructions
Limit Control (Overheat Switch) 5. Check the blower speed to Insure proper air movement,
5 ] f ich t i
The limit control will shut off the gas supply to the main burmer Check for restrictions in ducts and for dirty filters.
in the event of overheating. This overheat switch should E. Check to make sure the venting system is not damaged or
operate only when something is seriously wrong with the unit, blecked. Also check to be sure unit s venting narmally and
Anytime this control operates, correct the difficulty immediataly that there is not negative pressure in the building
or sencus damage may result. if the limit control cuts off the adversely affecting dratt.
gas supply during normal operation. 7. Clean heat exchanger tubes inside and out If necessary,

1. See that there are not any obstructions In the air inlat,

discharge or connecting ducts. 8. Checkto be certaln air distribution baffle is in place if

required and on the air inlet side of the duct furnace.

2. Chech actual input to unit against ratad input.
K 9 P 8. If tems 1-8 do not solve the problem, check cverheat

\) ( Check to be sure the blower motor sugplying air to the unit switch and replace if necessary.
= i\_/ is operating.

4, Chack the blower belts and pulleys for tightness or
damage.

17
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' SERVICE INSTRUCTIONS

Access to the temperature sensing bulb, which is positioned
hetwesn two heat exchanger tubes at the center of the
furnace can be made through the downstream field installed
access panel. Before removing bulb from mounting bracket,
note position of bulb relative to bracket, then remove. Inspect
temperature sensing bulb to be sure it is straight. When
positioning bulb, care should be taken to place it in the
defective bulb’s original position in the center between the two
axchanger tubes, The long tubing between the sensing bulb
and the switch mechanism should be placed to protect it fraom
cuts, blows, wear due to vibration, etc, The rubber grommet
should be replaced to prevent air leakage and damage 10
gwitch tuking.

IMPORTANT NOTE: The limit control (overheat switch) on
this duct furnace will shut off the gas should excessive
discharge temperatures cccur, Do not attempt to control
the tan (by others) with the limit control. Any change in
wiring to attempt to control the fan with the limit contral
will result in a hazardous condition and void the warranty.

To prevent unnecessary rapid cycling and damage to
capillary tube make sure the capillary tube does net touch
the heat exchanger.

To Remove Burner (Refer to Fig. 12 and 13)
1. Turn off power and gas supply to unit.

2 Disconnect the pilot supply line and thermacouple leads
from the gas valve. (If unit s supplied with intermittent
pilot tgnition, remove ignition and sensor Cabieg from
contral module I addition to remaving pilot {ubing at gas
valve). See Figure 12.

Tha burmer may be removed from either side of the duct
lurmace. To remove the burner, remove all of the sheet
mietal screws helding ihe side burner access panel in
place. (NOTE: with the side access panel screws
remeved, the acoess panelis frea o move, be caraful not
ta drep 1he pansl.)

4 Aemave the side access panel (o exposa the lurnmace
burner assamibly,

Carsfully thread the pilot tube and thermocouple leads
thru the combustion alr slot (al the rear af the unit) into
\he Durmer box so they may be drawn oul with the burner

&n

{1

Slide the completa burner assembly out of the burner
box. Thi complete burner and pilat assembly are now
frea for sarvice (see Figure 13)

Blocked Vent Safety Switch (BVSS)

| A WARNING

Do not reset unit until vent pipe is inspected and
cleared of any obstructions. Unit with blocked vent
could cause personal injury or death.

SHTHIB0A

A BVSS is supplied on all gravity-vented duct furnaces and is
designed to prevent operation af the main gas burner if the
venting system is blocked.

If tHe BV'SS has tripped, tumn off the gas and elecinc supply ta
ik duct furnace. Check the entire vent system connected to
the duet furnace for blockage of damage.

In the case of a restricted vent, there may not be enougn
dilution air to carry away the heat radiating off the heat
exchanger to top (and surrounding area), the BVSS may
exceed the lemperature setling and trip.

Spillage will also cause the BYSS to trip. If spillage exceeds
five minutes, even though the vent is in compliance with the
MFGC, some type of change must be made In the vant
systern to stop the spillage, These changes (impravemenis)
could be lengthening the vertical vent run, reducing the
harizontal vent run, insulating the vent pipe, using a larger
diameter vent pipe, or using a less restrictive venl terminal.

if these changes do not stop the spillage or the installer
chooses not to make changes. a power venter s really the
anly recommended fix (see bulletin B-530.11).

Low-ambient installations can also ba a cause lor extended
spillage. Be aware that in these instaliations for freeze
protection and/or condensate protection, there |s & goad
charce that a power venter will be necessary,

i insiances where the blocked vent salaty switch 1rips
repeatedly, refer to Figure 14,

After the venl system has been cleared. or It no blockage or
damage i5 found In the vent sysiem, the blocked vanl switch
may be reset, To resetths blnckad vent switch, locate switch
on top of drafl diverter and deoress the reset butlon located
on the switch.

With the switch reset, turn on the glectric and gas supply 1o
the duct fumace and restart the unit. Carefully cbserve the
operation of the unit to assure that it s operating cotrectly, If
iha biock vent switch does not:allew the unit to functiorn, oF
trips after the unit has operated for a perod ol time, oall &
qualified service agency to senvice lhe equipmeant. Do not
attempt to bypass the blocked vent safety switch. Do not

7 iod;erpl;a;e the ?ulrr-ie[r, r?”ﬂﬂwﬂhr;eba?ﬁvf E;E:?n'n": -";‘:E'-S:Erll attempt to replace a defective blocked vent switch with
order. being careful to align the burner assembly oroperly 4y switch other than that supplied by the duct furnace
on the alignment pins on the access panels on both Sides

; R manufacture,
of the duct furnace (see Figdre 12).
Figure 12 Figure 13
| i
PILOT TURE
HLOT
ATSSEMBLY
e PILOT TUTE
BURNER =g
' BURMER
:h::uuwr : menr::fguhg AESEMALY \,‘_‘_h_______
BURKER SI0E ACCESS PANEL —— THEAMOLOUPLE LEAD
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SERVICE INSTALLATIONS

Figure 14 — BVSS Troubleshooting Flow Chart

ks |s vent blocked or restricted?
YES NO
y ¥
Remove restriction Is there spillage after 5 minutes? (see note 1)
YES l NO
Y
s there a negative pressure in building? (see note 2) Heplace blocked vent switch;
Does switch still trip?
YES v NO 1" YES ¥ ] ®]
Can negative pressure Is vent in compliance 0K
be corrected? with NFGC?
YES MO YES NO
] L | T
Carrect Install Caorrect vent
negative power vent v y
pressure dCCas30ry
Is unit overfired?
i YED ¥ y @]
| Reduce input Can one ar more of the following be done?
'\._.,‘ = Lengthen vertical vent run
= Insulate vent
* Use larger diameter vent
* Use less restrictive weather cap
MNote 1: Ta determine spillage, place it match
Stick (6" - 8" match stick it possible) 2" - 37 YES NGO l
into diverer religf opening and determing Y
directlon ot the flame (or direction of T
smoke If flame goes out), If flame ar Does unit still trip? Install power vent
smoke comes back at you, thera is dCCessony
spillage. The flame or smoke should ba YES MO
pulled in. Y |
Mote 2: One indication of negallve pressure |s Install power ver
that outside doors tend to swing toward PONERMREL 2!
inside of building. AECasSony
General Maintenance damaging surfaces, for cleaning these ports.) If an air

pressure system s available it can be used to blow

i ri ir moving compan annually, ! 7 s
Selice 2 moving BRRGOIS ainually dirt and other foreign matter from within the humer,

On duet blowers, this should Include: Also main burner orifices should be checked for
(1) Checking motor and blower bearings for lubrication. blockage due to spider webs, ste.
(2) Checking balts and pulleys for proper alignment and ¢. Primary air shutters.
adjustment. d. Heat exchanger ubes (clean from bottom with wirs
(3) Checking cleanliness of blower wheel and filters. brush after removing bumer box assembiy),
) 2. Keepunit free from dust, dirt, grease, and fareign matter, 3. Check wiring for possible loose connections.
- A paying particular attention lo: 4. Cantrols - See control instruction sheets fumished
a. Secondary air Intake slots. saparately with unit.

b. Burner pors, pliot burner, and main bumer orifices
(avoid use of hard, sharp instruments capable of
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'SERVICE DIAGNOSIS

Combustion Diagnosis

To realize tull gas heating value requires periodic inspections
Wwith proper combustion control corrections as outlined and

l\_ Milustrated here.

Figure 15 - Lifting Flame Condition

NOA A/ nﬂﬁ“@l
L e
= p—r——r— T i e e &‘

1. Lifting Flames. Lifting flames rise unevenly above the
burnar part and may occur on few or all the poris.
Samatimes the flames drop and lift intermittently. Lifting
can ba sliminated by reducing primary air. If flame cannat
be adjusted properly, check input rate o heater and
manifold gas pressure; reduce if necessary. Check the
anfice size with those listed in Table 5 ta be sure the unit
is not operating over rated Inpul.

7 Yallow Tipping. Yellow tipping af a normally blue flame is
caused by insuificient primary air, and indicates
incomplele combustion producing carbon monoxide,
aldenydes, and frae carbon (soot), A dirty arifice or one
that is out of line can also reduce primary air and cause
yellow tipping. Check onfica, clean, realign, or replace if

g\j necaessary, With propane gas soma yellow tipping |s
always present, but is not abjecticnable,

Figure 16 — Air Shutter Adjustment

MIXER TUBE

SECONDARY
AR GHLET
OFENING

PRIMARY AR SHUTTER
aM ORIFICE FITTING

Flashback, Flashback occurs when alr-gas mbxture Ignites
inside the burner to burn near the orifice. Flashback on
ignition or during bumer operation usually can be

_I:,.'I.

./ eliminated by reducing primary air. The burner may also

e operating below its rated capacity. Check input rate
and adjust to correct value by increasing orifice size or
manifold gas pressure.

20

Figure 17 — Wavering Flame or Misalignment

N

Wavaring Flamas. Drafts across burmers may cause

flames to waver or appear unstable, Wavering flames can
laad lo heat exchanger failure by impinging on heat
exchanger surfaces. Wavering can be caused by air drafts
into the burner compartment ar diverter rellef opening or
by misalignment of the burner. Draft-blown lameas may
indicate a cracked heat exchanger.

Figure 18 — Floating Flame Condition

[ ] E

Frl

Fioating Flames. Fleating flames are long. do nat nave
well-defined cones, roll around in the combustion
chamber, sametimes compietely off the ports. Usually an
aldenyde odor Is present to indicate incomplele
combustion. | secondary air supply is reduced too far,
burner flames will float. Often the pilot flame naar the port
smathaers and goes out. Lack of combustion air causes
bumer flames to float. The unit may be overtfired 50 its flue
outlet area may be too small for the Increased firing rata.
Check input rate and raduce [f nBcessany. Soot or dust
may be blacking the fue, Check flue and clear any
biockage. Adjust primary alr to get rid of yallow tipping that
may produce soot to block flueways. Make sure
secondary air-inlet openings are not blacked.
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SERVICE DIAGNOSIS

Figure 19 - Flame Hﬂllﬂut'ﬁppearance
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6. Flame Hollout. Flames relling out of the combustion air
inlets-when the burner is turned on can creata a fire

hazard, scorch unit finish, burn wires, or damage controls,

(3as in the burner mixer may be ignited, prodiscing
flashback. Flame roilout is a variation of floating flames,
with flames reaching for air outside the combustion
chamber. Basic causs |s lack of combustion air that may
be due to overfiring, poor draft, or flue blockage.

Figure 20 — Pilot and Burner

MLoT
BURNER

Standing Pilot Systems

If Pilot Does Mot Light

1. Check gas supply to pilot;

2. Bleed airirom pilot line {Use special care in bleeding
propane units, )

3. If pilot sputters, check pilot line for condensation or other
obstructions.

4, If flame is feable or short, checlk pilot arifice for
cleanliness. Replace if necessary. Do not enlarge orifice

5. Be sure thermocouple cantact point is clean, If problem
parsists, replace thermocouple and/or pilot safety valve.

G. Ilthe above steps do not corect the condition, consult
your local pas company.

If Standing Pilot Does Not Stay Lit

Check manifeld pressure with all units operating making
certain that there is proper prassure.

Check plpe or tubing size to unit. Ses Table 8.
Be sure all pilot connections are tight.

Check for excessive drafis.

Check for clogged pilot orifice ar pilot line,

Check for leaks around pilot fittings, If leaks cause flame
impingement on thermocouple lead, thermocouple may

1:

LI LI

become inoperative.

Effect of Filot Operation on Safety Centrols

A weak pilot flame may cause poor igniticn ar reduce heat
on thermocouple to the point where the automatic controls
become inoperative, thereby shutting off gas supply to
main burners. This may result from a plugged orifice, diry
pilet valve or poor adjustment.

Check slectrical connections from the thermacouple
element to the salety valve lo assure good electrical
contact, Alse chaeck location of pilat flame in relation ta
thermocouple glement.

1.

(]

If Main Burners Do Mot Light
Check gas supply to burners.
Bleed air from pipe lines

Be sure pilot is lit, correctly positioned and strong enough
to ignite burmer poris;

Check wirnng (electric power supply) to automatic gas

valve.

I the'abave does not correct the condition, consult your

local gas company.

Intermittent Pilot Ignition Systems

-

A CAUTION

Da not attempt ta reuse ignition controllers which have
been wet. Heplace defective contraller.

1. Pilot will nat light or stay lit.
Possible Causea Possible Aemedy
Ta, No spark at ignitar 1a, Cheok connections, Check for propar
spark qap, cracked or broken
alectrode ceramic, blown controlier
fusa or briitle; cracked ar looge high
tgnaion cable. Check power
exnauster pressura swilch, Raplace
il defectiva:
1b. Detective llama 10, Eheck milllamps of sansar. Clean
seEns0r or loose sensar with steel wool, Tighian locsa
canneciions (o flame connections. Replace flame sensor if
ZEASOT, NEcEssary.

1c. Pilot valye slecirical | 1c. Tighten connections,
connactions loose,

1d, Dafectiva pllot valva, | 10, Aeplace.

le. Foor around 18. Check grdnding means.

connacticns.

15 Mo power from 11, Check transtormer vallage on

control transiormer. sacondany side lor 25y,

1g. Spark not located in | 1g. Carrect or replace pilot,

pilor gas straam.

1h. Dirty of plugged pilot| 1h, Clean or replace,

anfica.

1i. Pifot line kinked or 1k Correct-or raplace pilot line.

abstructed,

1). Pilot fiama too low, 1}, Check pilot flame and adjust per
valve manufacturar's
recommandations.

1k, Flame sensor aut of | 1k Aepasiticn,

position.
1. Delactive ignition 1l. Replace.

controller.
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‘\._/* 2a. Gas valve in off

'SERVICE DIAGNOSIS

2. Pilot Lights, Main Burner Will Not Light.

Possible Cause | Passibla Remedy

3. System Shuts Down Before Thermostat is
Satisfied.

2a. Turn 1o on position.
position.

2h, System in lock-out
maode.

2¢. Cracked or brpken
SBNS0r CRramic.

2d. Defective or loose
connections 1o flame
sensar or flame

2h, Reset systam,
2c. Raplace sensor.

2d, Carrect or replace.

sensar lead.
Za. Incorrect gas 2a, Chack and adjust |f necessany (o
prassura; manufacturar's recommendatons

2f. Check ourrent aoccording to
manufaciurer's recommendations

20, Insufficient currant
signal from flama

SEnsorn and replace it necessary.
20, Incorrect or loosa 2g. Check wiring.
WIrno.

2h. Poor ground 1o 2h. Check grounding maans,

igritian contraller.
o). Mo power to ignition | 21, Check voitage to controller and gas

controlier or gas yalve.

wilve

2. Loosa limit cantral
connegtions or
defective limit

ol Celective or plugged | 2k, Inspect gas valve ragulatan Replace
gas valve reguialorn il necessany.

91 Defective thermostat| 20 Calibrate thermosial or replace if

). Chack connections, Replace limit
control if nacessany.

or tharmostat out of necassan.
calibration.

2m. Thermostal heat 2m.Chack anficipalor satting and corract
antcipatar if necossany.
ingarrectly saeb.

2n. Delective ignition 2n, Raplace
coniratlar

o Biocked vent switch | 2p, Aefer 1o page 17 lor Instructions.
tripped.

Passible Cause Paossible Remedy

4a; Check flame sensing rod, ceramia
sensor, sensor lead and connections
for damage ar loss of continulty.
Feplace cefective slaments.

3h. Soot an sensing rod.| 3b, Clean off soal with stael woal and
adiust pilat to smalker size.

da. Flame sansing
cireult tallure.

2¢, Blockage in heat 3g, Clean heat exchanger. Datermine
axchanger. cause and correct,

3d, Blockage in main ad, Clean or raplace orifice,
pumer onfica.

4. System Fails to Shut-off After Thermostat is
Satisfied.

Possible Cause | Fossible Remedy

4z, Chack thermostat and anticipator

da, Fauity tharmastat ar
satfing. Replace if defective.

impraper heat
anticipatar satiing.

4y, Defective ignition 4b, Replaca,
controller.
4c. Defective gas valve, | s, Replace,

For Service...

If a qualified service person cannot salve the problem, consult
your local gas company or local Modine representative,

I the foregoing checks do not solve the problem, cansult your
local gas company or local factery representative,

When servicing, repairing or replacing parts on these
units always give the complete Model Number, Control
Code Mumber and Serial Number from the unit rating
plate.

See page 24 for Motlel Mumber and Serial Mumber
Designations.




