Operating Instructions and Parts Manual

3E366E thru 3E368E, 3E369D thru

3E388D, 3E406D and 3E407D

Read carefully before attempting to assemble, install, operate or maintain the product described. Protect yourself and others by observing all
safety information. Failure to comply with instructions could result in personal injury andl/or property damage! Retain instructions for future
reference. Installation by qualified professional technician only. Not for residential use.

Dayton' Gas Unit Heaters
with Electronic Ignition

Description

Dayton gas unit heaters are factory assembled, low static pressure type propeller
fan heaters designed to be suspended within the space to be heated. THESE HEAT-
ERS ARE NOT TO BE CONNECTED TO DUCTWORK. The designs are certified by CSA
International as providing a minimum of 80% thermal efficiency, and approved
for use in California when equipped with spark ignition. Do not alter these
units in any way. If you have any questions after reading this manual, contact

the manufacturer.

For Your Safety

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

NOTE: It is the equipment owners’ re-
sponsibility to provide any scaffolding
or other apparatus required to perform
emergency service or

annual/periodic maintenance to this
equipment.

APPROVED FOR USE
IN CALIFORNIA

For Your Safety
If you smell gas:

1.0pen windows.

2.Don’t touch electrical
switches.

3.Extinguish any open
flame.

4.Immediately call your
gas supplier.

| AWARNING |

Improper installation,
adjustment, alteration,
service or maintenance
can cause property dam-
age, injury or death. Read
the installation, operat-
ing and maintenance
instructions thoroughly
before installing or ser-
vicing this equipment.

| AWARNING | Install,
operate and maintain
unit in accordance with
manufacturer’s instruc-
tions to avoid exposure
to fuel substances or
substances from incom-
plete combustion which
can cause death or seri-
ous illness. The state

of California has deter-
mined that these sub-
stances may cause can-
cer, birth defects,

or other reproductive
harm.

Installer’s Responsibility
Installer Please Note: This equipment
has been test fired and inspected. It has
been shipped free from defects from
our factory. However, during shipment
and installation, problems such as loose
wires, leaks or loose fasteners may oc-
cur. It is the installer’s responsibility
to inspect and correct any problems
that may be found.

Figure 1A - Propeller Unit Heater
Unpacking

Inspect shipment immediately when re-
ceived to determine if any damage has
occurred to the unit during shipment.
After the unit has been uncrated, check
for any visible damage to the unit. If
any damage is found, the consignee
should sign the bill of lading indicat-
ing such damage and immediately file
claim for damage with the transporta-
tion company.

Form 554331

Printed in U.S.A.
08262
1206/354/VCPVP




3E366E thru 3E368E, 3E369D thru
Dayton Operating Instructions and Parts Manual 3E388D, 3E406D and 3E407D

Dayton’ Gas Unit Heaters with
Electronic Ignition

Specifications
Table 1 - Standard Propeller Type Unit Heaters — Refer to Fig

Unit Size 60 75 100 125 150 175 200 225 250 300 350 400
3E367E 3E406D 3E368E 3E369D 3E370D 3E371D 3E372D 3E373D 3E374D 3E375D 3E376D 3E377D 3E378D

3E379E 3E380E 3E407D 3E381E 3E382D 3E383D 3E384D - 3E385D - 3E386D 3E387D - 3E388D

PERFORMANCE DATA

Input — BTU/Hr* 30,000 45,000 60,000 75,000 |100,000 125,000 150,000 175,000 200,000 225,000 250,000 (300,000 350,000 400,000
(kw) (8.8) (13.2)  (17.6) (22.0) [(29.3) (36.6) (43.9) (51.2) (58.6) (65.9) (73.2) (87.8) (102.5) (117.1)
Output — BTU/Hr 24,300 36,450 48,600 60,750 |80,000 100,000 120,000 140,000 160,000 180,000 200,000 {240,000 280,000 320,000
(kw) (7.1) (107) (142 (17.8) |[(234) (29.3) (35.1) (41.00 (46.9) (52.7) (58.6) (70.3) (82.0) (93.7)
Thermal Efficiency (%) 81 81 81 81 80 80 80 80 80 80 80 80 80 80
Free Air Delivery — CFM 750 800 1050 1100 1480 1650 2200 2530 2640 2700 3100 4400 5000 5300
(cu. m/s) (0.354) (0.378) (0.496) (0.519) |(0.699) (0.779) (1.038) (1.194) (1.246) (1.274) (1.463) |(2.077) (2.360) (2.502)
Air Temperature Rise — F Deg. |30 42 42 50 50 56 50 51 56 61 60 50 52 56
(CDeg))|(17) 23) 23) (28) (28) (€1 (28) (28) (€1) (34) (33) (28) 29 (€1)
Outlet Velocity - FPM 700 750 640 672 950 900 1045 1070 1000 950 980 1100 1150 1050
(m/s) (3.6) (3.8) (3.3) (3.4) 4.8) (4.6) (5.3) (5.4) (5.1) 4.8 (5.0) (5.6) (5.8) (5.3)
Full Load Amps at 115V 2.1 2.1 2.1 2.1 34 3.6 438 5.8 5.8 5.8 5.8 838 10.8 10.8
MOTOR DATA: Motor HP 1/30 1/30 1/30 1/30 120 1/10 1/4 13 13 13 13 2@1/4 2@1/3  2@1/3
Motor (kW) |(0.025) (0.025) (0.025) (0.025) [(0.037) (0.075) (0.186) (0.249) (0.249) (0.249) (0.249) |(0.186) (0.249) (0.249)
Motor Type** |SP SP SP SP SP SP PSC PSC PSC PSC PSC PSC PSC PSC
R.P.M. 1,050 1,050 1,050 1,050 1,050 1,050 1,140 1,140 1,140 1,140 1,140 1,140 1,140 1,140
Amps @ 115V (1.3 13 13 13 2.6 2.8 4.0 45 45 45 45 8.0 9.0 9.0

DIMENSIONAL DATA-in. (mm)
(See Figure 1B)

“A"  Height to Top of Unit |25%, 25%, 25%, 25%, 31Y, 31Y, 36, 36, 36/ 36, 36, 36, 36, 36,
(654) (654) (654) (654) (794) (794) (921) (921) (921) (921) (921) (921) (921) (921)

“B”  Width of Unit 14 14 177, 177, 1771, 20°/, 20°/, 23%, 26"/, 28/, 31%/, 37, 425/, 48/,
(356) (356) (444) (444) (454) (524) (524) (594) (664) (733) (803) (943) (1083) (1222)
“C" Height to Top 27, 27', 27', 27', 33Y, 33Y, 38, 38Y, 38Y, 39, 39, 39, 39, 39,
of Hanger (698) (698) (698) (698) (845) (845) (972) (972) (972) (994) (994) (994) (994) (994)
“D" Depth to Rear 27°1, 27°1, 27°1, 27°1, 32, 32, 36 36 36 38Y, 38, 374, 38/, 38/,
of Housing (702) (702) (702) (702) (826) (826) (914) (914) (914) (972) (972) (959) (972) (972)
“E" Hanging Distance 8%/, 8%/, 147/, 147/, 143, 17/, 171, 20, 23 25/, 28, 33%, 39Y, 44,
Width (to &) (219) (219) (359) (359) (375) (444) (444) (514) (584) (648) (718) (857) (997) (1137)
“F"  Discharge Opening 10 10 157/, 157/, 15% 18"/, 18"/, 207/, 23%/, 26°/, 29'/, 34, 40"/, 45°/,
Width (254) (254) (394) (394) (391) (460) (460) (530) (600) (670) (740) (879) (1019)  (1159)
“G" Depth to Unit Side 19%/, 193/, 193/, 193/, 267/, 26%/, 26%, 26%, 26%, 26%/, 26%, 26°%/, 26%/, 26%,
Jacket (492) (492) (492) (492) (679) (679) (679) (679) (679) (679) (679) (679) (679) (679)
“H" Discharge Opening 16/, 16"/, 16"/, 16"/, 18 18 18 18 18 18 18 18 18 18
Height (413) (413) (413) (413) (457) (457) (457) (457) (457) (457) (457) (457) (457) (457)
“L"  Hanger Location 1y, 1, 1Y, 1Y, |1sY, sy, 15, 15, sy, 16, 16Y, |16, 16, 16,
(302) (302) (292) (292) (384) (384) (384) (384) (384) (413) (413) (413) (413) (413)
“S" Flue Size Dia. —in. 4 4 5 5 6 6 7 7 8 8 8 10 10 12[
(mm) (102) (102) (127) (127) (152) (152) (178) (178) (203) (203) (203) (254) (254) (305)
Flue Type*** RV RV RV RV RV RV RH RH RH RH RH OV,H OV,H OV,H
Fan Diameter - in. 12 12 14 14 14 16 16 18 18 18 18 2@16 2@18 2@18
Gas Inlet - Natural Gas —in. |1/2 1/2 1/2 1/2 1/2 12 1/2 1/2 1/2 3/4 3/4 3/4 3/4 3/4
LP Gas—in. 1/2 1/2 1/2 1/2 1/2 1/2 12 12 12 1/2 or3/4 1/2 or 3/41/2 or 3/4 1/2 or 3/4 1/2 or 3/4

NOTE: All metric units of measures are shown in parentheses.

(*) Ratings shown are for unit installations at elevations between 0 and 2,000 ft. (610 m). For unit installations in U.S.A. above 2,000 ft. (610
m), the unit input must be derated 4% for each 1,000 ft. (305 m) above sea level; refer to local codes, or in absence of local codes, refer
to latest edition of National Fuel Gas Code, ANSI Standard Z223.1 (N.F.P.A. No. 54).
For installations in Canada, any reference to deration in excess of 2,000 ft. (610 m) are to be ignored. At altitudes of 2,000 to 4,500 ft. (610
to 1372 m), the unit must be derated to 90% of the normal altitude rating, and be so marked in accordance with the C.S.A. certification.

(**) SP =Shaded Pole; PSC = Permanent Split Capacitor.

(***)R = Round; OV = Oval; H = Horizontal.

() See special details on page 4 for 400 venting.




Dayton Operating Instructions and Parts Manual

Models 3E366E thru 3E368E, 3E369D
thru 3E388D, 3E406D and 3E407D

Specifications (Continued)
Table 1 - Standard Propeller Type Unit Heaters - Refer to Figure 1A (Continued)

Unit Size 30 45 60 75 100 125 150 175 p1[1] 225 250 300 350 400
Nat. 3E366E 3E367E 3E406D 3E368E 3E369D 3E370D 3E371D 3E372D 3E373D 3E374D 3E375D 3E376D 3E377D 3E378D
L.P. 3E379E 3E380E 3E407D 3E381E 3E382D 3E383D 3E384D - 3E385D - 3E386D 3E387D - 3E388D
Approx. Shipping Wt. — Ib. 72 82 98 178 200 209 242 279 301 356 415 451
(kg) (33) (37) (44) (47) (81) 91) (95) (105) (110) (127) (137) (161) (188) (205)
Net Unit Weight - Ib. 59 69 84 90 148 168 175 196 216 239 261 304 340 376
(kg) (27) (31) (38) (41) (67) (76) (79) (89) (98) (108) (118) (138) (154) (171)

The following terms are used through-
out this manual, in addition to CSA
International requirements, to bring
attention to the presence of potential
hazards or to important information
concerning the product:

Indicates an

A DANGER imminently haz-

ardous situation which, if not avoided,
will result in death, serious injury or
substantial property damage.
| AWARNING | Indicates an im-
minently hazardous
situation which, if not avoided, could
result in death, serious injury or sub-
stantial property damage.
Indicates an im-

| A CAUTION minently hazardous

situation which, if not avoided, may re-
sult in minor injury or property damage.
NOTE: Used to notify of special in-
structions on installation, operation or
maintenance which are important to
equipment but not related to personal
injury hazards.
General Safety Information
Failure to comply
AWARNING with the General
Safety Information may result in ex-

tensive property damage, severe per-
sonal injury or death.

Installation must be made in accor-
dance with local codes, or in ab-

sence of local codes, with the
latest edition of ANSI Standard
Z223 (N.F.P.A. No. 54), National Fuel
Gas Code. All of the ANSI and NFPA
Standards referred to in these instal-
lation instructions are those that were
applicable at the time the design of this
appliance was certified. The ANSI Stan-
dards are available from the American
National Standards Institute, Inc., 11
West 42nd Street, New York, NY, 10036
or www.ansi.org. The NFPA Standards
are available from the National Fire
Protection Association, Batterymarch
Park, Quincy, MA 02269. These unit
heaters are designed for use in airplane
hangars when in-

stalled in accordance with ANSI/NFPA
No. 409 and in public garages when
installed in accordance with NFPA No.
88A and NFPA No. 88B.

If installed in Canada, the installation
must conform with local building codes,
or in absence of local building codes,
with CGA-B149.1 “Installation Codes
for Natural Gas Burning Appliances and
Equipment” or CGA-B149.2 “Installa-
tion Codes for Propane Gas Burning
Appliances and Equipment”. These unit
heaters have been designed and cer-
tified to comply with CGA 2.6. Also

see sections on installation in “Aircraft
Hangars” and “Public Garages”.

This product must
| AWARNING | be installed by a

licensed plumber or gas fitter when
installed within the Commonwealth of

Massachusetts.

Do not alter the
| AWARNING unit heater in any
way. Damage to the unit and/or severe
personal injury or death may occur!

Disconnect all
| AWARNING |

power and gas sup-
plies before installing or servicing the
heater. If the power disconnect is out of
sight, lock it in the open posi-

tion and tag it to prevent unexpected
application of power. Failure to do so
could result in fatal electric shock, or
severe personal injury.

A CAUTION Insure that all

power sources con-
form to the requirements of the

unit heater or damage to the unit

will result!

Follow installation instructions CARE-
FULLY to avoid creating unsafe condi-
tions. All external wiring must conform
to applicable current local codes, and to
the latest edition of National Electric
Code ANSI/NFPA No. 70; in Canada, to
the Canadian Electric Code, Part 1 CSA
Standard C22.1. All wiring should be
done and checked by a qualified electri-
cian, using copper wire only. All gas
connections should be made and leak-
tested by a suitably qualified individual,
per instructions in this manual.

Dayton}




3E366E thru 3E368E, 3E369D thru

Dayton Operating Instructions and Parts Manual

3E388D, 3E406D and 3E407D

Dayton’ Gas Unit Heaters with
Electronic Ignition

General Safety Information
(Continued)

Use only the fuel for which the heater
is designed (see rating plate). Using LP
gas in a heater that requires natural
gas, or vice versa, will create the risk of
gas leaks, carbon monoxide poisoning

and explosion.
Do not attempt to
AWARNING convert the heater
for use with a fuel other than the one
intended. Such conversion is danger-
ous, as it will create the risks listed
previously.

Make certain that the power source
conforms to the electrical requirements
of the heater.

S- 301125+ S- 225/350
D

4y, 1
(114) L —
i O

N

Do not depend
AWARNING upon a thermostat
or other switch as sole means of dis-
connecting power when installing or
servicing heater. Always disconnect
power at main circuit breaker as de-
scribed previously. Failure to do so
could result in fatal electric shock.

Special attention must be given to any
grounding information pertaining to
this heater. To prevent the risk of elec-
trocution, the heater must be securely
and adequately grounded. This should
be accomplished by connecting a
grounded conductor between the ser-
vice panel and the heater. To ensure a
proper ground, the grounding means
must be tested by a qualified electrician.

—
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30 thru 200 MBTU/HR unit sizes

j
LyA
(114

Do not insert fingers or foreign objects
into the heater or fan blade. Do not
block or tamper with the heater in any
manner while in operation or just after
it has been turned off, as some parts
may be hot enough to cause injury.

This heater is intended for general
heating applications ONLY. It must NOT
be used in potentially dangerous loca-
tions such as flammable, explosive,
chemical-laden or wet atmospheres.

Do not attach ductwork to this product
or use it as a makeup air heater. Such
usage voids the warranty and will cre-
ate unsafe operation.
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Figure 1B - Dimensions (refer to Table 1)

225 thru 400 MBTU/HR unit sizes 30 thru 400 MBTU/HR unit sizes
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Models 3E366E thru 3E368E, 3E369D
thru 3E388D, 3E406D and 3E407D

General Safety Information
(Continued)

In cases in which property damage may
result from malfunction of the heater,
a backup system or a temperature sen-
sitive alarm should be used.

The open end of
A CAUTION piping systems

being purged shall not discharge into
areas where there are sources of igni-
tion or into confined spaces UNLESS
precautions are taken as follows: (1) By
ventilation of the space, (2) control of
purging rate, (3) elimination of all haz-
ardous conditions. All precautions must
be taken to perform this operation in a
safe manner!

Unless otherwise specified, the fol-
lowing conversions may be used for
calculating SI unit measurements:
1 gallon=3.785 L

1 foot =0.305m

1inch = 25.4 mm

1 psiG = 6.894 kPa

1 pound = 0.453 kg

liter/second = CFM x 0.472
meter/second = FPM + 196.8

1000 Btu per hour = 0.293 kW
1000 Btu/Cu. Ft. = 37.5 MJ/m?

1 inch water column = 0.249 kPa

1 cubic foot = 0.028 m?

Installation

Do not install unit
| AWARNING | heaters in corrosive
or flammable atmospheres! Premature
failure of, or severe damage to the unit

will result!

Avoid locations
| AWARNING where extreme
drafts can affect burner operation.
Unit heaters must not be installed in
locations where air for combustion con-
tains chlorinated, halogenated or acidic
vapors. If located in such an environ-
ment, premature failure of the unit will
occur! Such failure is not covered under
warranty.

When the unit is equipped with an automat-
ic gas ignition system, the unit heater must
be installed such that the gas ignition control
system is not directly exposed to water spray,
rain or dripping water.

NOTE: Location of unit heaters is
related directly to the selection of sizes

(See Figure 2). Basic rules are as follows:
Figure 2 - Heater Location

a -—0 a
| |
| t t
L] I -
| |
t t
a— g g

MOUNTING HEIGHT

Unit heaters must be installed at a
minimum of 8 feet (2.4 m) above the
floor, measured to the bottom of the
unit. At heights above 8 feet (2.4 m), less
efficient air distribution will result. Oc-
casionally unit heaters must be mounted
at heights of 12to 16 feet (3.7t0 4.9 m)
in order to clear obstacles. When this is
the case, it is advisable to use centrifugal
blower unit heaters. Any unit heater
mounted less than 8 feet

(2.4 m) above the floor must be equipped
with an OSHA approved fan guard.

AIRCRAFT HANGARS

Unit heaters must be installed in air-
craft hangars and public garages as
follows: In aircraft hangars, unit heaters
must be at least 10 feet (3.1 m) above
the upper surface of wings or engine
enclosures of the highest aircraft to be
stored in the hangar and at least 8 feet
(2.4 m) above the floor in shops, offices
and other sections of the hangar where
aircraft are not stored or housed. Refer
to current ANSI/NFPA No. 409, Aircraft
Hangars. In Canada, installation is suit-
able in aircraft hangars when ac-
ceptable to the enforcing authorities.
PUBLIC GARAGES

In repair garages, unit heaters must be
located at least 8 feet (2.4 m) above
the floor. Refer to the latest edition

of NFPA 88B, Repair Garages.

In parking structures, unit heaters must
be installed so that the burner flames
are located a minimum of 18 inches
(457 mm) above the floor or protected
by a partition not less than 18 inches
(457 mm) high. However, any unit heat-
er mounted in a parking structure less
than 8 feet (2.4 m) above the floor must
be equipped with an OSHA approved
fan guard. Refer to the latest edition of
NFPA 88A, Parking Structures.

Table 2 - Standard Applications — Refer to Figure 2A

Distance
from floor
to bottom
of unit
“H" ft.

NR = Not recommended.

Heat Throw Distances (Approximate)

Unit Size - BTU/Hr (kW) (multiply by 1000)

125 150 175 200 225 250 300

See metric conversion chart on page 4.
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Dayton’ Gas Unit Heaters with
Electronic Ignition

Installation (Continued)

In Canada, installation must be in accor-
dance with the latest edition of

CGA B149 "Installation Codes for Gas
Burning Appliances and Equipment.”
AIR DISTRIBUTION

Direct air toward areas of maximum heat
loss. When multiple heaters are involved,
circulation of air around the perimeter

is recommended where heated air flows
along exposed walls. Satisfactory results
can also be obtained where multiple
heaters are located toward the center of
the area with heated air directed toward
the outside walls. Be careful to avoid all
obstacles and obstructions which could
impede the warm air distribution pat-
terns. Heat throw distances are present-
ed in Table 2.

Floor Line

Figure 2A - Heat Throw Distances

(refer to Table 2)
The installation is to be adjusted to ob-
tain an air throughput within the range
specified on the rating plate.

Unit heaters should not be installed
to maintain low temperatures and/
or freeze protection of buildings. A
minimum of 50°F (10°C) thermostat

setting must be maintained. If unit
heaters are operated to maintain lower
than 50°F (10°C), hot flue gases are
cooled inside the heat exchanger to a
point where water vapor (a flue gas
by-product) condenses onto the heat
exchanger walls. The result is a mildly
corrosive acid that prematurely cor-
rodes the aluminized heat exchanger
and can actually drip water down from
the unit heater onto floor surface. Ad-
ditional unit heaters should be installed
if a minimum 50°F (10°C) thermostat
setting cannot be maintained.

AIR FOR COMBUSTION

The Unit heater shall be installed
in a location in which the facilities
for ventilation permit satisfactory
combustion of gas, proper venting,
and the maintenance of ambient
temperature at safe limits under
normal conditions of use. The unit
heater shall be located in such a man-
ner as not to interfere with proper
circulation of air within the confined
space. When buildings are so tight
that normal infiltration does not meet
air requirements, outside air shall be
introduced per Sections 1.3.4.2 and
1.3.4.3 of ANSI Z223.1 for combustion
requirements. A permanent opening
or openings having a total free area of
not less than one square inch per 5,000
BTU/HR (1.5 kW) of total input rating of
all appliances within the space shall be
provided.

NOTE: Unit heater sizing should be
based on heat loss calculations where
the unit heater output equals or ex-
ceeds heat loss.

CLEARANCES

Each gas unit heater shall be located
with respect to building construction
and other equipment so as to permit
access to the unit heater. Clearance
between walls and the vertical sides of
the unit heater shall be no less than 18
inches (457 mm). A minimum clearance
of 6 inches (152 mm) must be main-
tained between the top of the unit
heater and the ceiling. The bottom of
the unit heater must be no less than 12
inches (305 mm) from any combustible.
However, in order to insure access

to the burner compartment, a
minimum distance of 21 inches

(533 mm) is required. The distance
between the flue collector and any
combustible must be no less than 6
inches (152 mm). Also see “Air for Com-
bustion” and “Venting” sections.

NOTE: Increasing the clearance dis-
tances may be necessary if there is a
possibility of distortion or discoloration
of adjacent materials.

Make certain that
AWARNING !

the structure to
which the heater is to be mounted is
capable of safely supporting its weight.
Under no circumstances must the gas
lines, venting system, or the electrical
conduit be used to support the heater;
or should any other objects (i.e. lad-
der, person) lean against the heater,
gas lines, venting system, or electrical
conduit for support. Failure to heed
these warnings may result in property
damage, personal injury, or death.
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Models 3E366E thru 3E368E, 3E369D
thru 3E388D, 3E406D and 3E407D

Installation (Continued) 8 — Joist Washer
Unit heaters must (//‘7 > / & Nut ﬂ}"

A CAUTION | be h level fi b Threaded Rod ﬁ/ %

- - € hung level from Channel Washer & Nut = ==
side to side and from front to back (See - ;T{}? = = 0
Figures 1 through 4). Failure to do so Std. I-Beam |C':3€am Rod L5 x6" F«—Threaded— Lag Bolt
will result in poor performance, noisy a ahp adr:j1|p (Ro Lag | Rod ag bo
operation or premature failure of the Nut & saddle) ] Bolted ! E & h
unit. Washer\ =N Across & \ﬁ Washer

Insure that all hard- Joists Unit Heater

AWARNING ware used in the Threaded a ‘
suspension of each unit heater is more Malleable Rod — o See Table 1
than adequate for the job. Failure to Iron Bolt Malleable for “E” dim.
do so may result in extensive property Iron Bolt
damage, severe personal injury or death! Threaded Pipe Figure 4 — Heater Mounting 100/400

. . MBTU Sizes - Wood
Refer to Figures 1 through 4, and di- Construction*

Figure 3 - Heater Mounting - Steel
Construction* (*) All hanging hardware and wood is

not included with the unit (To be
field supplied).

mensional data in Table 1 for suspen-
sion of units.

(**) 30/75 m btu sizes hangar are posi-
tioned opposite as shown.
Table 3A - Gas Pipe Size
Maximum Capacity of Pipe in Cubic Feet of Gas per Hour (Cubic Meters per Hour) for Gas Pressures of 0.5 psIG (3.5 kPa)
or Less, and a Pressure Drop of 0.5 Inch Water Column (124.4 kPa), (Based on a 0.60 Specific Gravity Gas)
Nominal

iron pipe Internal Length of Pipe in feet (meters)

size, Dia. 10 50 () 70 80 20

inches inches (3.0) (15.2) (18.3) (21.3) (24.4) (27.4)

1/2 0.622 175 120 97 82 73 66 61 57 53 50 44 40 37 35
(4.96) (3.40) (2.75) (2.32) (2.07) (1.87) (1.73) (1.61) (1.50) (1.42) (1.25) (1.13) (1.05) (0.99)

3/4 0.824 360 250 200 170 151 138 125 118 110 103 93 84 77 72
(10.2) (7.08) (5.66) (4.81) (4.28) (3.91) (3.54) (3.34) (3.11) (2.92) (2.63) (2.38) (2.18) (2.04)

1 1.049 680 465 375 320 285 260 240 220 205 195 175 160 145 135
(19.3) (13.2) (10.6) (9.06) (8.07) (7.36) (6.80) (6.23) (5.80) (5.52) (4.96) (4.53) (4.11) (3.82)

1/, 1.380 1400 950 770 660 580 530 490 460 430 400 360 325 300 280
(39.6) (26.9) (21.8) (18.7) (16.4) (15.00 (13.9) (13.0) (12.2) (11.3) (10.2) (9.20) (8.50) (7.93)

1/, 1.610 2100 1460 1180 990 900 810 750 690 650 620 550 500 460 430
(59.5) (41.3) (334) (28.0)0 (25.5) (2290 (21.2) (19.5) (18.4) (17.6) (15.6) (14.2) (13.0) (12.2)

2 2.067 3950 2750 2200 1900 1680 1520 1400 1300 1220 1150 1020 950 850 800
(112) (77.9) (62.3) (53.8) (47.6) (43.0) (39.6) (36.8) (34.5) (32.6) (28.9) (26.9) (24.1) (22.7)

2, 2469 6300 4350 3520 3000 2650 2400 2250 2050 1950 1850 1650 1500 1370 1280
(178) (123) (99.7) (85.0) (75.0) (68.0) (63.7) (58.0) (55.2) (52.4) (46.7) (42.5) (38.8) (36.2)

3 3.068 11000 7700 6250 5300 4750 4300 3900 3700 3450 3250 2950 2650 2450 2280
(311) (218) (177) (150) (135) (122) (110) (105) (97.7) (92.0) (83.5) (75.0) (69.4) (64.6)

4 4.026 23000 15800 12800 10900 9700 8800 8100 7500 7200 6700 6000 5500 5000 4600

(651)  (447) (362) (309) (275) (249) (229) (212) (204) (190) (170)  (156) (142)  (130)

NOTE: 1. Determine the required Cu. Ft./ Hr. by dividing the rated heater input by 1000. For SI / Metric measurements:
Convert unit Btu. / Hr. to kilowatts. Multiply the unit input (kW) by 0.0965 to determine Cubic Meters / Hour.

For Natural Gas: Select the pipe size directly from the table.

For Propane Gas: Multiply the Cu. Ft. / Hr. (Cubic Meters per Hour) value by 0.633; then use the table.

4. Refer to the metric conversion factors listed in General Safety section for more SI unit measurements/conversions.
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Installation (Continued)
GAS SUPPLY PIPING/SIZING

To avoid equipment
AWARNING | auip

damage or possible
personal injury, do not connect gas
piping to this unit until a supply line
pressurelleak test has been completed.
Connecting the unit before completing
the pressurelleak test may damage the
unit gas valve and result in a fire haz-
ard.

Do not rely on a
AWARNING o

shut off valve to
isolate the unit while conducting gas
pressurelleak tests. These valves may
not be completely shut off, exposing
the unit gas valve to excessive pressure
and damage.

PIPE SIZING

To provide adequate gas pressure at

the gas unit heater, size the gas piping

as follows:

1. Find the cu ft/hr by using the follow-
ing formula:
Cu ft/hr = Input Btu/Hr

1,000

2. Refer to Table 3A. Match “Length of
Pipe in Feet” with appropriate “Gas
Input — Cu Ft/Hr"” figure. This figure
can then be matched to the pipe size
at the left of the table.

Example: It is determined that a 67 foot
(20.4 m) run of gas pipe is required to

connect a 200 MBTU gas unit heater to
a 1,000 Btu/cu. ft (0.29 kW) natural gas
supply.

200,000 Btu/hr =200 Cu ft/hr

1,000 Btu/cu ft

Using Table 3A, a 1 inch pipe is needed.

NOTE: See “General Safety Informa-
tion” section for English/SI (metric) unit
conversion factors.

NOTE: If more than one gas unit heater
is to be served by the same piping ar-
rangement, the total cu ft/hr input and
length of pipe must be considered.

NOTE: HEATER INSTALLATION FOR USE
WITH PROPANE (BOTTLED) GAS MUST
BE MADE BY A QUALIFIED L.P. GAS
DEALER OR INSTALLER. HE/SHE WILL
INSURE THAT PROPER JOINT COM-
POUNDS ARE USED FOR MAKING PIPE
CONNECTIONS; THAT AIR IS PURGED
FROM LINES; THAT A THOROUGH TEST
IS MADE FOR LEAKS BEFORE OPERAT-
ING HEATER; AND THAT IT IS PROPERLY
CONNECTED TO PROPANE GAS SUPPLY
SYSTEM.

Before any connection is made to an
existing line supplying other gas ap-
pliances, contact the local gas company
to make certain that the existing line is
of adequate size to handle the com-
bined load.

Table 3B
Gas Piping Requirements*

Gas Type Natural Gas Propane (LP) Gas
Manifold 3.5in. W.C. 10.0 in. W.C.
Pressure (0.9 kPa) (2.5 kPa)

Supply 14 in. W.C. Max. 14 in. W.C. Max.
Inlet (3.5 kPa) (3.5 kPa)

Pressure 5.0 in. W.C. Min. 11.0 in. W.C. Min.

(1.2 kPa) (2.7 kPa)

(*) For single stage applications only at normal altitudes.

Pipe Installation
1. Install the gas piping in accordance

with applicable local codes.

. Check gas supply pressure. Each unit

heater must be connected to a mani-
fold pressure and a gas supply
capable of supplying its full rated
capacity as specified in Table 3B. A
field LP tank regulator must be used
to limit the supply pressure to maxi-
mum of 14 inches W.C. (3.5 kPa). All
piping should be sized in accordance
with the latest edition of ANSI Stan-
dard Z223.1 National Fuel Gas Code;
in Canada, according to CGA B149.
See Tables 1 and 3A for correct gas
supply piping size. If gas pressure is
excessive on natural gas applications,
install a pressure regulating valve

in the line upstream from the main
shutoff valve.

3. Adequately support the piping to

prevent strain on the gas manifold
and controls.

. To prevent the mixing of moisture

with gas, run the take-off piping
from the top, or side, of the main.

. A 1/8" NPT plugged tapping, acces-

sible for test gauge connection, must
be installed immediately upstream
of the gas supply connection to the
appliance.

. Provide a drip leg in the gas piping

near the gas unit heater. A ground
joint union and a manual gas shutoff
valve should be installed ahead of
the unit heater controls to permit
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Pipe Installation (Continued)
servicing. The manual main shutoff
valve must be located external to the
jacket (See Figure 5).

8. Make certain that all connections
have been adequately doped and

tightened.
Do not overtighten

A CAUTION the inlet gas piping

into the valve. This may cause stresses
that would crack the valve!

NOTE: Use pipe joint sealant resistant
to the action of liquefied petroleum
gases regardless of gas conducted.
Check all pipe joints
AWARNING for leaka:eptls:ng a
soap solution or other approved meth-
od. Never use an open flame or severe
personal injury or death may occur.

A manual shut off valve with 1/8 In. N.P.T.
plugged tapping,accessible for test gage

Gas connection must be installed immediately
Supply upstream of the gas supply connection to the
Line appliance. When installed within the
Commonwealth of Massachusetts, a “T"
handle gas cock must be used.
Ground Joint Union

To Controls

Plugg
1/8 In.N.PT Test
Gage Connection

Figure 5 - Pipe Installation, Standard

Controls
Never use an open
AWARNING flame to detect gas
leaks. Explosive conditions may exist
which would result in personal injury or
death.

The appliance and its individual shutoff
valve must be disconnected from the
gas supply piping system during any
pressure testing of that system at test
pressures in excess of 1/2 psiG (3.5 kPa).

The appliance must be isolated from the
gas supply piping system by closing its
individual manual shutoff valve during
any pressure testing of the gas supply
piping system at test pressures equal to
or less than 1/2 psiG (3.5 kPa).

Venting
ALL UNIT HEATERS MUST BE

VENTED!

All venting installations shall be in
accordance with “Part 7, Venting of
Equipment of the National Fuel Gas
Code, ANSI Z223.1, or applicable provi-
sions of local building codes.” See page
10 for Canadian Installations.*

CARBON MONOX-
AWARNING IDE! Your vent-

ing system must not be blocked by

any snow, snow drifts, or any foreign

matter. Inspect your venting system to

ensure adequate ventilation exists at all

times! Failure to heed these warnings

could result in Carbon Monoxide Poison-

ing (symptoms include grogginess, leth-

argy, inappropriate tiredness, or flu-like

symptoms).
This unit heater is

A CAUTION equipped with a
blocked vent (spill) shutoff switch.

Before start up, push reset button on
blocked vent (spill) shutoff switch.

If the venting system becomes blocked
or there is continuous spillage, the vent
shutoff switch will shut off the unit
heater. Before resetting the switch,
check to see if the vent system is
blocked; remove any blockage.

To reset the switch (which is located in
the upper corner of the draft diverter),
push the reset button after the duct
furnace has cooled down.

NOTE: The switch will not reset hot.

Observe the following precautions
when venting the unit:

1. Use flue pipe of the same size as the
flue connections on the gas unit
heater (See Table 1). All heaters
should be vented with a UL Listed
Type B vent; a factory built chimney
or a lined brick and mortar chimney
that has been constructed in accor-
dance with the National Building
Code.

2. Where two or more gas unit heaters

vent into a common flue, the cross
sectional area of the common flue
must be equal to the largest vent
connection, plus 50% of the area of
each additional vent connection.

3. Provide as long a vertical run of flue

at the gas unit heater as possible. A
minimum of five feet (1.5 m) of verti-
cal flue is required. The top of the
vent pipe should extend at least two
feet (0.6 m) above the highest point
on the roof. Install a weather cap
over the vent opening.

4. Slope horizontal runs upward from

the gas unit heater at least 1/4 inch
per foot (21 mm/m). Horizontal runs
should not exceed 75% of the vertical
height of the vent pipe, or chimney,
above the flue pipe connection, up to
a maximum length of 10 feet (3 m).
Horizontal portions of the venting sys-
tem shall be supported at maximum
intervals of four feet (1.2 m)

to prevent sagging (See Figure 6).

5. Use as few elbows as possible.

6. Tape flue pipe joints with fireproof

paper or material.

7. Avoid running vent pipe through

unheated spaces.
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Venting (Continued)

8. When this cannot be avoided, insu-
late the pipe to prevent the con-
densation of moisture on the inside
walls of the pipe.

9. Do not damper the flue piping.
Failure to open such a damper prior
to operating the gas unit heater will
result in the spillage of flue gas in-
to the occupied space, activating
blocked vent (spill) switch. See prior
instructions.

10. Avoid installing units in areas under
negative pressure due to large
exhaust fans or air conditioning.
When required, a flue vent fan
should be installed in accordance
with the instructions included with
the fan.

11. This optional draftor/power venter
is designed to operate as a Catego-
ry I venting system — when installed

(*) The following additional instructions
apply to Canadian installations in
addition to installation and operating
instructions:

1. Installation must conform with local
building codes, or in absence of lo-
cal codes, with current CGA B149.1,
Installation Codes for Natural Gas
Burning Appliances and Equipment,
or CGA B149.2, Installation Codes for
Propane Gas Burning Appliances and
Equipment.

2. Any reference to U.S. standards or
codes in these instructions are to be
ignored and the applicable Canadian
standards or codes applied.

per Installation Instructions to a Cat-
egory I unit with a draft diverter.

12. Vent connectors serving Category I
heaters shall not be connected into
any portion of mechanical draft
systems operating under positive
pressure.

Electrical Connections

HAZARDOUS VOLT-
AWARNING AGE! disconnect

ALL ELECTRIC POWER INCLUDING RE-

MOTE DISCONNECTS BEFORE SERVICING.

Failure to disconnect power before ser-

vicing can cause severe personal injury

or death.

Standard units are shipped for use on
115 volt, 60 hertz single phase electric
power. The motor name-plate and elec-
trical rating on the transformer should
be checked before energizing the unit
heater electrical system. All external
wiring must conform to the latest edition
of ANSI/NFPA No. 70, United States Na-

Approved type -10 ft. min. (3.05 m min.)—|
weather cap \ ‘ 7

stack

Thimble

Use insulated

outdoors

Min. distance

Roof
5 ft. min. 6" (152 mm) 7
(1.52 m min.) from pipe to
p ceiling

tional Electrical Code and applicable local
codes; in Canada, to the Canadian Electri-
cal Code, Part 1 CSA Standard C22.1.

Do not use any
| A CAUTION | tools (i.e. screw-
driver, pliers, etc.) across the terminals
to check for power. Use a voltmeter.

USE COPPER CON-
| A CAUTION | DUCTORS ONLY!
UNIT TERMINALS ARE NOT DESIGNED TO
ACCEPT OTHER TYPES OF CONDUCTORS.
Failure to do so may cause damage to
the equipment.

It is recommended that the electrical
power supply to each unit heater be
provided by a separate, fused and per-
manently live electrical circuit. A discon-
nect switch of suitable electrical rating
for each unit heater should be located
as close to the gas valve and controls as
possible. Each unit heater must be elec-
trically grounded in accordance with
the latest edition

P

— =

2 ft. min.
(0.61 m min.)

2 ¥/

/KL
(3054 1/4'J
Heater mm) (6 mm)

Min. slope 1/4" (6 mm)
to 1 ft. (305 mm)

_ ¢ (1.52 m min.)
| wall—"

_

70 ft. Max. (3.05 rrT

(not to exceed 75%

Figure 6 - Venting

vertical flue height)
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Electrical Connections
(Continued)

of the United States National Electrical
Code, ANSI/NFPA No. 70 or CSA Stan-
dard C22.1. Sample wiring connections
are depicted in Figures 7 and 12.
THERMOSTAT WIRING AND
LOCATION

NOTE: The thermostat must be mount-
ed on a vertical vibration-free surface
free from air currents and

in accordance with the furnished in-
structions.

Mount the thermostat approximately 5
feet (1.5 m) above the floor in an area
where it will be exposed to a free circula-
tion of average temperature air. Always
refer to the thermostat instructions as
well as our unit wiring diagram and wire
accordingly. Avoid mounting the thermo-
stat in the following locations:

1. Cold areas — Outside walls or areas
where drafts may affect the opera-
tion of the control.

2. Hot areas — Areas where the sun’s
rays, radiation, or warm air currents
may affect control operation.

3. Dead areas — Areas where air cannot
circulate freely, such as behind doors
or in corners.

Low-voltage
thermostat*
To unit
heater

I —_————

! - O Black

i ; Blue
Ft ORI Red =~

For low-voltage thermostat wiring
without summer fan switch operation

Figure 7

(*) Thermostat wires tagged “W" and
“G" must be connected together
except when using a general pur-

pose “SPDT” 24 VAC relay and a

standard thermostat with subbase.
THERMOSTAT HEAT ANTICIPATOR
ADJUSTMENTS
The initial heat anticipator setpoint
should equal the thermostat’s current
amperage draw when the unit is firing.
This setpoint should be measured for
the best results. Use the recommended
ranges as a guide. If further informa-
tion is needed, consult your thermostat
manufacturer’s instructions.

Recommended heat anticipator setting
ranges:

25 ft. 50 ft.
(7.6 m) (15.2m)
T'stat T'stat
Gas Ignition Type | Wiring Wiring
For Units:
with Auto Spark 0.76 to 0.81 to
0.81A 0.91A

FAN TIME DELAY CONTROL

Leads from time delay controls are fac-
tory wired to the junction box (when
ordered as an optional component). The
fan control is a time delay relay (approxi-
mately 45 seconds ON, 65 seconds OFF).
The fan control is rated at 17 amps.

NOTE: The start-up fan delay must not
exceed 90 seconds from a cold start.

IMPORTANT: For all wiring connec-
tions, refer to the wiring diagram
on unit (either affixed to the side
jacket or enclosed in your unit’s instal-
lation instruction envelope). Should
any original wire supplied with the
heater have to be replaced, it must be
replaced with wiring material hav-
ing a temperature rating of at least
105°C.

Should any high limit or blocked
vent (spill) switch wires have to be
replaced, they must be replaced

with wiring material having a tempe-
rature rating of 200°C minimum.

Operation

EXPLANATION OF CONTROLS (See

Figure 9):

1. The unit heater is equipped with a
dual automatic gas valve and electric
ignition device (separate from the
gas valve on some models) which
provide the following functions.

a. Pilot solenoid valve is energized
and pilot is electrically ignited
when thermostat calls for heat.

b. Electronic circuitry proves that
pilot flame is established, then
energizes main gas solenoid valve.

c. When thermostat is satisfied,
main gas solenoid valve and pilot
solenoid valve are de-energized,
stopping all flow of gas.

d. Pilot solenoid valve also functions
as a main gas valve to provide
redundancy.

e. Pressure regulator provides proper
and steady gas pressure to the
main burners.

f. Manual shutoff valve for service
and long term shut-down. (Sepa-
rate from the automatic valve on
some models.)

2. The limit switch interrupts the flow
of electric current to the main gas
valve in case the heater becomes
overheated.

3. The fan switch delays the operation
of the fan until the heater is warmed,
then keeps the fan running after the
gas has been turned off until the
useful heat has been removed. The
startup fan delay must not ex-
ceed 90 seconds from a cold start.

11
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Operation (Continued)

4. The wall thermostat is a tempera-
ture sensitive switch which turns the
main gas valve ON or OFF to control
the temperature of the space be-
ing heated. It must be mounted on
vibration-free, vertical surface away
from air currents, in accordance with
the instructions furnished with the
thermostat (also refer to Electrical
Section.)

START-UP

1. Open the manual valve supplying
gas to the unit heater, and with the
union connection loose, purge air
from the gas line. Tighten the union
and check for gas leaks, using soapy
water solution only.

Never use an open
| AWARNING | flame to detect gas
leaks. Explosive conditions may exist
which would result in personal injury or

death.

Before attempting
| AWARNING to light or relight
the pilot, wait five minutes to allow
gas which may have accumulated in the
burner compartment to escape. Failure
to do so could cause the accumulated
gas to ignite rapidly, leading to person-
al injury or death.

2. Open the manual valve on the unit
heater.

3. Turn on electrical power.

4. The unit should be under the control
of the thermostat. Turn the thermo-
stat to the highest point and deter-
mine that the pilot and main burners
ignite. Turn the thermostate to the
lowest point and determine that

Table 4 - Main Burner Orifice Schedule*

Type of Gas Natural
Heating Value 1075
Manifold
Pressure (In. WC) 3.5
30 Cu. Ft/Hr 28
Orifice Drill 49
45 Cu. Ft/Hr 42
Orifice Drill 49
60 Cu. Ft/Hr 56
Orifice Drill 49
75 Cu. Ft/Hr 70
Orifice Drill 49
100 Cu. Ft/Hr 96
Orifice Drill 42
125 Cu. Ft/Hr 120
Orifice Drill 42
150 Cu. Ft/Hr 140
Orifice Drill 42

2500

the pilot and main burners are extin-
guished.

. If pilot adjustment is required,
remove the pilot adjustment seal
cap and adjust the pilot screw to ob-
tain proper flame. Clockwise rotation
decreases pilot flame size. Replace
the cap.

SHUT-DOWN

1. Turn the valve selector knob to the

“OFF" position.
2. Turn off the electricity.

. To relight, follow the “START-UP”
instructions above.

See Figure 9 for parts/identification.
GAS INPUT RATE

A CAUTION

Never overfire the
unit heater, as this

may cause unsatisfactory operation or
shorten the life of the heater.

Propane Type of Gas Natural Propane

Heating Value 1075 2500

No. of No. of

Burner Manifold Burner

Orifices Pressure (In. WC) Orifices

2 175 Cu. Ft/Hr 163 70 7
Orifice Drill 42 54

3 200 Cu. Ft/Hr 186 80 8
Orifice Drill 42 54

4 225 Cu. Ft/Hr 210 90 9
Orifice Drill 42 54

5 250 Cu. Ft/Hr 233 100 10
Orifice Drill 42 54

4 300 Cu. Ft/Hr 280 120 12
Orifice Drill 42 54

5 350 Cu. Ft/Hr 326 140 14
Orifice Drill 42 54

6 400 Cu. Ft/Hr 372 160 16
Orifice Drill 42 54

(*) This schedule is for units operating at normal altitudes of 2000 feet (610 m) or less. SPECIAL ORIFICES ARE REQUIRED FOR
INSTALLATIONS ABOVE 2000 FEET (610 M).
When installed in Canada, any references to deration at altitudes in excess of 2000 feet (610 m) are to be ignored. At alti-
tudes of 2000 to 4500 feet (610 to 1372 m), the unit heaters must be orificed to 90% of the normal altitude rating, and be
so marked in accordance with the C.S.A. certification.
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Check the gas input rate as follows (Re-
fer to general safety section for metric
conversions/Sl units):

1. Turn off all gas appliances that use
gas through the same meter as the
unit heater.

2. Turn gas on to the unit heater.

3. Clock the time in seconds required
to burn one cubic foot of gas by
checking the gas meter.

4. Insert the time required to burn one
cubic foot of gas into the following
formula and compute the input rate.
3600 (Sec. Per Hr.) x Btu/Cu. Ft = Input

Time (Sec.) Rate

For example, assume the Btu content
of one cubic foot of natural gas
equalled 1000 and that it takes 18 sec-
onds to burn one cubic foot of gas.

3600 x 1000 = 200,000
18

NOTE: If the computation exceeds or is
less than 95 percent of the gas Btu/hr.
input rating (See “Specifications"”),
adjust the gas pressure.

Adjust the gas pressure as follows:
NATURAL GAS

Best results are obtained when the

unit heater is operating at its full input
rating with the manifold pressure of
3.5 inches W.C. (0.9 kPa). Adjustment of
the pressure regulator is not normally
necessary since it is preset at the fac-
tory.

However, field adjustment may be
made as follows:

1. Attach manometer at pressure
tap plug adjacent to the control
outlet.

2. Remove regulator adjustment
screw cap, located on combination
gas valve.

3. With a small screwdriver, rotate the
adjustment screw counterclockwise
to decrease or clock-wise to increase
pressure. Do not force beyond stop
limits.

4. Replace regulator adjustment screw
cap.

PROPANE GAS

An exact manifold pressure of 10 inches
WC (2.5 kPa) must be maintained for
proper operation of the unit heater.

If the unit is equipped with a pressure
regulator on the combination gas valve,
follow steps “a” through “d” above.

If the unit is not so equipped, the pro-
pane gas supply system pressure must
be regulated to attain this manifold
operating pressure.

PRIMARY AIR SHUTTER
ADJUSTMENT

After the unit has been operating for at
least 15 minutes, adjust the primary air
flow to the burners. Turn the friction-
locked, manually-rotated air shutters
clockwise to close, or counterclockwise
to open.

For correct air adjustment, close the air
shutter until yellow tips in the flame
appear. Then open the air shutter to
the point just beyond the position
where yellow tipping disappears. Refer
to Figure 8.

NOTE: There may be momentary and
spasmodic orange flashes in the flame.
This is caused by the burning of air-
borne dust particles, and not to be con-
fused with the yellow tipping, which is
a stable or permanent situation when
there is insufficient primary air.

b

Ling
(too much air)

Yellow tipping| Yellow flame
(marginal) | (too little air)

Normal
(hard flame)

Figure 8 - Main Burner Flames

PILOT ADJUSTMENT
1. Remove the pilot adjustment cap.

2. Adjust the pilot screw to provide a
properly sized flame.

3. A proper pilot flame is a soft steady
flame that envelops 3/8 to 1/2 inch
(9.5 to 12.7 mm) of the thermocouple
tip.

4. Replace the pilot adjustment cap.

MANIFOLD PRESSURE ADJUSTMENT

If the manifold pressure requires minor
adjustment, remove the cap from the
pressure regulator and turn the adjust-
ment screw clockwise to increase the
pressure, or counterclockwise to de-
crease the pressure. The adjusted mani-
fold pressure should not vary more
than 10% from the pressures specified
in Table 3B.

Maintenance
PERIODIC SERVICE
Open all disconnect

| AWARNING switches and secure

in that position before servicing unit.

Failure to do so may result in personal

injury or death from electrical shock.
Gas tightness of

| AWARNING the safety shut-off

valves must be checked on at least an
annual basis.
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To check gas tightness of the gas

safety shut-off valves, turn off the
manual valve upstream of the appli-
ance combination control. Remove the
1/8 inch pipe plug on the inlet side of
the combination control and connect a
manometer to that tapping. Turn the
manual valve on to apply pressure to
the combination control. Note the pres-
sure reading on the manometer, then
turn the valve off. A loss of pressure
indicates a leak. If a leak is detected,
use soap solution to check all threaded
connections. If no leak is found, com-
bination control is faulty and must be
replaced before putting appliance back
in service.

Should maintenance be required,
perform the following inspection and
service routine:

1. Inspect the area near the unit to be
sure that there is no combustible
material located within the minimum
clearance requirements listed (See
"Installation” section of this manual).

Under no circum-

A CAUTION stances should com-
bustible material be located within the
clearances specified in this manual. Fail-
ure to provide proper clearance could
result in personal injury or equipment
damage from fire.

2

3.

. Turn off the manual gas valve and

electrical power to the gas unit
heater.

To clean or replace the main burn-
ers, remove the bottom panel, and
compress the spring by moving the
burner toward the manifold. Slide
the opposite end of the burner
downward from the locating slot
while retaining spring is still com-
pressed. Pull the burners away from
the heater.

. With the burners removed, gently

wire brush the inside surfaces of the
heat exchanger.

. Remove any dirt, dust, or other for-

eign matter from the burners

using a wire brush and/or com-
pressed air. Ensure that all passages
are unobstructed. Inspect and clean
pilot burner if necessary.

. Reassemble the gas unit heater by
replacing all parts in reverse order.

. Relight the pilot (see lighting
instruction plate attached to the
unit). Complete the appropriate
unit start-up procedure as given
in the “Operation” section of this
manual.

8. Check the burner adjustment. See

the “Primary Air Shutter Adjust-
ment” section of this manual.

9. Check all gas control valves and
pipe connections for leaks.

10. Check the operation of the auto-
matic gas valve by lowering the
setting of the thermostat, stop-
ping the operation of the gas unit
heater. The gas valve should close
tightly, completely extinguishing
the flame on the main burners.

11. Inspect and service the fan section
of the unit. To maintain efficient
air flow, inspect and clean the fan
blades and guard to prevent build-
up of foriegn matter.

12. Check and test the operational
functions of all safety devices sup-
plied with your unit.

13. Check lubrication instructions on
the motor. If oiling is required, add
3 to 4 drops of electric motor oil as
follows:
a. Light Duty — After 3 years or
25,000 hours of operation.

b. Average Duty — Annually after
3 years or 8,000 hours of
operation.

¢. Heavy Duty — Annually after 1
year or at least every 1500 hours

of operation.
Never over oil

A CAUTION the motor or pre-

mature failure may occur!
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3E366E thru 3E368E, 3E369D thru

Dayton Operating Instructions and Parts Manual

3E388D, 3E406D and 3E407D

Dayton’ Gas Unit Heaters with
Electronic Ignition

Optional Equipment
DRAFTOR KIT**

Each kit contains draftor, adaptor and
relay.

Unit Size (MBH) Kit Part No.

30/45 ASRM1-030
60/75 ASRM1-060
100 ASRM1-100
125 ASRM1-125
150 ASRM1-150
175 ASRM1-175
200 ASRM1-200
225 ASRM1-225
250 ASRM1-250
300/350 ASRM1-300
400 ASRM1-400

DRAFTOR

A draftor may be used in lieu of, or in
conjunction with, a chimney. Where
chimneys of sufficient height are im-
practical, or where distances of heaters
to chimney are so great that sufficient
draft cannot be created, a mechani-
cal draftor will get rid of the products
of combustion from the heater. Plants
with minor negative pressure should
use mechanical draftors.

The induced draftor is a rugged, well
designed air handling exhaust fan.
Combined with the proper inlet orifice
size for each unit, it provides correct
venting and allows use of minimum di-

5" dia.
discharge

Transition colar

(draft-diverter side) Orifice plate

to flue

ameter vent flue. Normally it is started
and stopped by the room thermostat
and provides pre-purge and post-purge
of the products of combustion. A
centrifugal switch in the draftor motor
operates the electric gas valve. When
used on a dual furnace the draftor can
operate the electric gas valve and also
control the system fan motor usually
through a magnetic starter.

Only one size draftor is required for
units up to 400,000 BTU input. (See
Figure 8A)

Red wires
to gas valve

Black wires
to power

Junction

16

Fi
ugn
dia. 4"
"5 dia.
™ Transition
colar —
(draftor 3/4
side)
3%,
Transition

113/

53

8%/ >

NOTE: Not CSA International certified

15

Dayton}




'suoied0| Jusauodwod 10} € pue | ‘L ‘gl so4nbi4 01 4344 OS|Y

uonubj 30jid JuUaljiwIdU| - sjudauodwo) Jdauing - g 34nbBI4

‘[oued 1a)del apis 3yb11 9y) 40 JauI0d ybu
Jaddn ayy ul pa1edo| sI ssa3de NP A1ajes siyl (4)
‘(apls Jie 13|ul) Jabueydxa 1eay jo ae|d
Japeay Jeal ayy uo paiedo| sl IAIP A14es SIyl (x)

Youms Aejag awil ue4 "z

YIUMS (]|1dS) JUSA PaXdOId L L
HWITYBIH «'€EL

Jauing 10]id |]domAsuoH 0L

J01Ub| []omAsuoH 6

(s196poy SUYAN) dAjBA SED UIRN "g8
(l1oMABUOH) dAjeA SBD ulel\ V8
'ST0¥1NOD

sieunys iy /1L

plojluen Jsuing - 91

siduing ulely gL

Buignpioid L

X0g uonpuN[/idwloysuel] ‘9
D1414Q J2uIng uley 'S

sbulidg Jauing 7

‘S14Vd NOININOD — ¥YIMVHA ¥43INYN4d

V'S'N 7£0E-S9009 11 00IqULION

peoy s wJsys 991

v.,0€ X0g "Od

sued Jabuiein

:0] @2UdpuU0dsa.iod syied ssaippy

151| s1ied ul umoys se Jaquinu pue uolldLdsap ied-
(Aue 41) Jaqwinu |erias-

Jaguwinu |3po|A-

:uonewdojur buimojjos spino.id ases|d

123/ e sAep g9¢ — Aep e sinoy pzZ
0Z90-£Z€-008-L ||e3 ‘s)ded Jleddy 104

|enue|p s1ied pue suoipniisul buiesado uoiheq

a.Lov3E pue g9ovI€ ‘A88EIE
niY} @69€3€ 'I89€3E NIY3 399¢€3€

16



RUIYY (x)
3|qedjddy 10N = (V/N)
‘310N
200-8LSYOYUSEr Z00-8LSYOYSEr T00-8/SPOUSEr T00-8LSPOMSEM Z00-8LSHOMSEl 700-8/SYOMSEr 700-8/SvOMSEr 700-8/SOUSEr Z00-8/SOYSEl Z00-8/SVOYBE Z00-B/SYOYUSEr Z00-BLSYOUSEr Z00-8LSYOUSEr Z00-8LSHOUSET d1
100-8£S10YSEr  L00-8/SHOYSEr L00-BLSPOMSEr L00-8LSPOMSEr L00-8LSPOYSEr L00-8/SVOYSEl L00-8/SYO¥SEr L00-BLSPOMSEr L00-8LSVOMSEr L00-8LSOYSEr L00-8/SVOYSEl L00-8/SYOMSEr LO0-BLSPOMSEr L00-8LSHOMSEr  "1BN uinglold 0L
zLeouser czLeouser qzLeouser zLeouser zLeouser czLeouser qzLeouser zLeouser zLeouser czLeouser qzLeouser zLeonser zLeouser czLeouser d1 1031ub| N009SS 6
T0/70487f  TTLT0MSYl  TLc0MSTl  Czlc0¥STr  Czl70¥STT  cgl70¥STI  Cglz0MSTI  TgL70MSYI  7gLZ0MSYl  TLZ0MSY  CT/0MS(  Ce/0M8Yl  CeLT0MSYl  Celtowsyt  leN 10}ubl NO098S 6
v__mam omny _w>_m> sep
VIN VN VIN VIN VIN VN VN VIN VIN VN YN VIN VIN VN N $196pOY-2UYM 88«
200-690€0482  Z00-690€0487 Z00-690€0¥8ZM S00-08020¥8ZM S00-08020¥8ZM S00-0802048ZM S00-080Z048ZM S00-080Z048ZM S00-080Z0Y8Z( S00-03070Y8Z S00-08070Y¥8T S00-08070¥STI S00-08070¥STI S00-08070Y¥STS 41 eds oy ‘anfep sen
£00-690€048Z( £00-69050482( £00-690£048 £00-690£048Z( £00-690€048ZM L00-0802048Z( 1L00-0802048Zr 100-08070¥8Zl L00-08020¥8ZM L00-080Z048Z( 100-0802048Z( 100-080Z048z L00-08020¥8Z( L00-08070¥8ZI  “¥eN lemAduoH  v8
100-SU6Y04.5Z L00-SP6Y0MLST L00-SP6Y0MLST L00-S6v0HLST L0O0-Sy6V0HLST L00-SY6Y0YLST L00-SY6V04LST L00-SP6Y0¥LST L00-SP6Y0¥LST L00-SU6VONLST L0O-SY6Y0¥LST L00-SU6YOMLST L00-SP6YONLST L00-SH6YOMLST jedg oany ‘Buigniiod £
9/050MPLl  9L0SOYPLl  9L0SO¥PLl  9LOSOMPLF  9LOEOMPLF  OOEOMPLI  OLOEOMVLI  OLOCOMVLI  OLOSOMVLI  OLOSOMVLI  OLOSOMPLL  OLOSOMPLL  9LOSOMPLl  9L0SOMpLS VAOF ‘7/GLL Uauojsuel. 9

SLL osL uondunsaqg

HEI 3zIs 31lun

}SI syied Jieday

acszovag pue aoota€ ‘as8elE [enuely sued pue suoinuisu| buineisado uoifeq
niYy3) Ad69€3€ '389€3€ NAY) 399¢€3€

17



sied ,Assy Jsuing - €1 2inBiy "344eq € 2.1nba1 A|UO S3ZIS 11UN 00K-STT ()
‘lenuew syl HJOI@DO\_F\_H paljiluapl ale mHC@COQC(_OU |jeuonllippy A._.v
Jauing JauINnq sjusuodwiod adeuind jeusau] - ZL a4nbid

10|id uie

Buiqny
10]id

uoI3ed20| YdHMS
(Inds) yuan paxpojg “y1
JaMeup Jauing ‘€
JelIsAIp Yeig ¢
Jabueydxa jeay |

uol11ed0|
pes| buisuas
/op0J4129|3 x9|Hed
sJ91Inys
I
OBMO
Alquiassy J0jon/paenpjued — gL 2nbi4
pienb ueq g|
bunds JO10IN 09/L/SLL LE
PIO}IUBIN  Bujureyau 2iempieH 0z
isuing ape|q ued 6L
s}ied sjuauodwo) — || ainbi4
Janohnied Jauing ule
awey4 q uleiN
LJamelp,,
Jauing ™~ Lz
sued
Alquiasse SY31V3H 1INN ¥3773d0oyd
E%Mﬂm 4S14vd 40 NOILLVDIdILNaal
' Xx0q 11 “ooiqyuoN
uonpunr Y JswIsys /991
Hod £0€ x08 "'0d
uoI1eAIDSqo sued Jsabulein
10|id » sped ssaippy
151 sped ul umoys se Jaquinu pue uondldsap Jed-
(Aue J1) Jaquinu |elas-
an|en seb Jaquinu |9pojA-
.pabeyded, — = Y :uonpew.ojui buimojjoy apiro.id aseald
JOWLIOySURIL deaf e sAep g9¢ - Aep e sinoy pzZ
V/
A sse Jojow/pienb/uey QNQQIMNMIQQmIF “Q.U mﬂ..hmm L-hmgmm Lom
a.sot3ac pue goovi< ‘a88elE [enuely sued pue suoipnuisu| bunesado uoiheq

nIY3 d69€3€ ‘I89€3€ NIY} 399¢€3€

18



“(£) uanSs a4inbal 0OF NIYL 00L YH/NLAIA $92IS 1(9) XIs 41nb3J G/ NIy} 0€ YH/NLEWN S9ZIS Wl S1y1 1oy paJinbai ssninuend ()
‘00t PUB 0SE ‘00€ YH/NLAIN $921S Joj 1un Jad palinbai om] (x)

*X0q uoIpun( apisul pa1ed0| st Ydrms Aejap awiy ueq(4)

"UMoys J0N(V)

911-906104£5C ¥11-906104/5C 11-906104L5C 011-906104L5C 601-906104L5C VIN VIN VIN VIN VIN VIN VIN VIN VIN fssy g Jesy wopog vV
910-10610425C ¥710-106104£5C Z10-L06L0YLST 80L-006L0YLST L01-006104L5C VIN VIN VIN VIN VIN VIN VIN VIN VIN Alquiassy uoisuaix3 Inuap vV
VIN VIN VIN VIN VIN 800-17810415¢ £00-1¥8L0Y1ST S00-L¥8LOYLST S00-1¥8LOYLST 0v810415C VIN VIN VIN VIN [ued UMUaA Vv
910-6£L10420S ¥10-6£L10420S Z10-6£L104Z0S 0L0-6LLL0YZ0S 600-6LL10¥C0S B800-6LL104Z0S LO0-6LLL0YTOS 900-6LL10YZ0S S00-C8LL0¥COS ¥00-C8LLOYZOS C00-LSE00YLST ¢00-LSE00¥LST 100-LSE00¥LST 100-LSE00ULST [ued wonog v
rEIW0YLST YEIVOULST YEIVOULST YEI0¥LST rEI0YLST YEIYOULST YEIP0YLST 7EI0YLST £E9¥0d1 ST €€9V0Y1ST 200-CLTS0YLST 200-1es0dLST 100-C1eS0¥LST 100-ClzSs0dlse [QUBdBPISHST Vv
L79v0d15C 179041 ST L79v0d1 ST L79v0d1 ST L79v0415C L7904l ST 1791041 ST L79v04d15C 0v9r0d1 ST 0v9v0dLST 200-112S041ST ¢00-112S0d1ST 100-11¢S0¥LST 100-112S041ST |sued apisaybry v
§10-£Z00YLSC 10-CL200¥LST €10-CLT00YLST CL0-CLCO0YLST L10-CLT00YLSC 010-CLZ00¥LST 600-CLC00YLST 800-CLC00YLST B800-CL00YLSC S00-CLC00¥LST 910-CLC00YLST 910-CLC00YLST 100-CLT00YLSC 100-CLT00¥LST (Auuenb) jeyuoziioy ;oo v

0961049zf 096104921 096104921 096104921 0961049zf 096104921 096104921 096104921 0961049zf 096104921 096104921 096104921 0961049zf 096104921 (Awuenb sapio) buuds Jamnos v

990041 LI 99€004L LI 99€004L Ll 990041 L1 99€004L LI 99€004L LI 99€004L LI 99€004L L1 99€004L LI 99€004L LI 99€004L LI 99€004L L1 990041 LI 99€004L LI feppgawiL ues} g
100-760704LEr  L00-760v04LEr L00-E60V0ULEM L00-¥6070YLEr 100-760V0ULEr L00-V60V0YLEr L00-¥60VOULEN 100-E6070YLEN ¢60v0dLEr 160v0Y L€ 0601041 Er 0601041 Er 060104 L€ 060704 LEr (dao) 1010« 1T
100-ECY10YESC 100-ECPLO¥EST L00-ECVLOYEST 100-ECYLOYEST 100-ECHLO¥EST L00-ETYLOYEST L00-ECLOYEST L00-ECTLOYEST 100-ECPLO¥EST L00-ECYLOYEST L00-ECYLOYEST 100-ECHLO¥EST L00-ECYLO¥EST L00-ETYLOYEST i 2IeMpieH x0T

9v6S0dvEr 9r6S0dvEr S6S0dvEr 9r6S0dvEr 9r6S0dvEr 96S0dvEr 9r6S0dYEr Sy6S0dvEr Tr6S0UvEr EV6S0YVEl  00-1ZE00UVEN C00-1E00YYEr 100-1CE00¥VEr L00-1ZE00UVESN Spejguedx 6l
100-7/8104€EST 100-7£8LOYEST L00-EL8LOYEST 100-7/8L0YESC 100-#/8L0YEST 100-7L8LOYEST L00-7L8LOYEST 100-EL8LOYEST 100-ELBLOYEST L00-EL8LOYEST L00-EL8LOYEST 100-EL8L0YESC 052004€SC 0S200¥€ST (prepueis) pienp uey ;- 8l
916-97610420S ¥16-9v610420S Z16-9¥6104Z0S 0L6-9¥610YZ0S 606-976104C0S 806-9v610470S L06-9¥6104Z0S 906-97610¥Z0S S06-976104C0S ¥06-9v6104Z0S S06-9¥6L0YZ0S ¥06-976104C0S €06-9v6104205 Z06-9¥6104Z0S wSleunysaly /1
910-8€6104E0S ¥710-8€6104E0S 10-8E6L0YENS 0L0-8E6LOYEDS 600-8E610¥E0S B800-9€6104E0S L00-9E6L0E0S 900-9E6L0YE0S S00-9€6104E0S ¥00-9€6L04E0S SLO-LFEOOYEDS 090-LYEO0YEDS SPO-LPEOOYENS 0E0-LPEOOYENS plojluepy Jauing 9|
918759104205 ¥18-75910420S Z18-759104Z0S 018-yS9L0YZ0S 608-75910¥C0S B808-759L0¥Z0S L08-#S9L0YTOS 908-75910¥Z0S S08-7S9L0¥C0S ¥08-7S9L04Z0S SL0-8LLOOYZOS 090-81100¥C0S Sv0-81100¥20S 0€0-8LL00YZ0S paziulwnjy -39S Jauing ulely - Gl
€00-E€820YLLI T00-E€8Z0YLLI Z00-EEBZOULLI C00-EEBCOYLLI T00-E€8Z0YLLI COO-EEBTOYLLI C00-EEBCOYLLI C00-EEBZOYLLI C00-EEBZOYLLI Z0O-EEBZOULLI €00-EEBTOYLLI 100-E€8Z0¥LLI L00-EEBZOYLLI LOO-EEBTOYLLT PUMs (||ids) usa paspolg  pL
€00-90€004L LI €00-90€004L LM Z00-90€00ULLI 200-90E00¥LLI €00-90€004L LI Z00-90€00YLLM C00-90E00YLLI 200-90€00¥LLI €00-90€004LLI Z00-90€00ULLI 100-90E00YLLr 100-90€004LLr 100-90€004LLI 100-90E00YLLT PUmMs Y ybiH . €l
100-56¥04£5C 100-G76704.ST 100-S¥6¥04L5C 100-S¥6¥04L5C 100-Sv6v04LST 100-Gv6v0dLST L00-SY6¥04LST 100-S¥6¥04L5C 100-Sv6v0dLST 100-Sv6v0d.LST L00-SY6¥04LSC 100-S¥6¥04.5C 100-Sv6v0dLST 100-G76v0d.ST Buigny 101 L
910-750004€0S ¥710-7S0004€0S Z10-#S0004E0S 0LO-¥SO00HE0S 600-7S0004E0S B800-7S000YEQS £00-¥SO00YEDS 900-7S0004E0S S00-7S000YE0S ¥00-#S000YENS SL0-LS000HEDS 090-L5000¥E0S S¥0-LS0004E0S 0€0-LSO00YEDS d1
910-770004€0S ¥710-70004E0S ZL0-C#000YEDS 0L0-ZO00YEDS 600-C7000YE0S B00-C7000YENS L00-Z¥OOOUEDS 900-Z7000YE0S S00-CPO00YE0S ¥00-Cr000YEDS SL0-6¥000YE0S 090-670004E0S Si0-6¥0004E0S 0€0-6¥000YE0S 1eN RS DYUO BUINg G
910-196104205 ¥10-196104205 10196104205 0L0-196104Z0S 600-19610¥20S 800-196104205 £00-196104Z0S 900-19610¥Z0S S00-19610420S ¥00-19610420S S00-19610YZ0S ¥00-196104C0S €00-196104205 200-196104Z0S 195 buuds jauing ¢
910-897904205 ¥710-89290420S 10-8929040S 010-897904Z0S 600-897904Z0S 800-L9790¥C0S £00-£97904TZ0S 900-£97904Z0S S00-99290¥C0S +00-9979040S Alquiassy Jabueydx3 1eaH Jo Lied Ajuo sameiq sauing €
911-88L10YL0S ¥11-L8L10YL0S TLL-L8LL0YLOS OLL-98LL0YL0S 601-98L10¥L0S B80L-98LL0YLOS LOL-98LL0YL0S 90L-8LLOYLOS SOL-E8LLOYLOS ¥OL-EBLLOYLOS 090-6EE00UL0S 090-6EE00¥L0S Sw0-6EE00YLOS 0E0-6EE00ULOS BusAgyeIq ¢
911-7¢6504209 ¥11-C¢650409 C11-7¢6504C09 011-776504C09 601-CZ6504C09 801-CC6S0HZ09 L01-CC6504C09 901-C6504C09 SOL-¥C6S04C09 ¥OL-7Z6S0HC09 S/1-0€€004C09 091-0E€00¥C09 S¥L-0EE00YZ09 OEL-0EE00HC09 (zwnje) flup Jobueypxgjesy |

asgelie a/sgele ao9g8elae assgele avgeae aegele qaezgele JL8E3E acsovae 308€3€ J6LE3E uondinsag

ascsele aclcle3de aoLselde asseae aviede aeLelde aciede aiLseae aoseg3ie aegglie 3£9€3€ asotae 3£9¢€3€ 399¢€3€
oov (1113 (1113 0S¢ 1144 [1]114 SLL (1119 1148 ool SL 09 114 (113 H/NLEN S32IS 104

}Si] s}pied Jieday

d/ZovaE pue d9ovaE ‘a88EE [enuey sued pue suoipnuisu| buinesado uoiheq
nJiYy} @e69€3€ ‘'A89€31€ NIY3} 399€3€

19



Dayton Operating Instructions and Parts Manual

3E366E thru 3E368E, 3E369D thru
3E388D, 3E406D and 3E407D

Dayton’ Gas Unit Heaters with
Electronic Ignition

Troubleshooting Chart

Symptom

Flame lifting from
burner ports

Possible Cause(s)

1.
2.

Pressure regulator set too high
Defective regulator

. Burner orifice too large

Corrective Action

1.
2.

Reset manifold pressure. Refer to “Operation”

Replace regulator section of combination gas
valve or complete valve

. Check with local gas supplier for proper orifice

size and replace. Refer to “Operation”

Flame pops back

1. Excessive primary air

. Burner orifice too small

. Close air shutter. Refer to “Operation”
. Check with local gas supplier for proper orifice

size and replace. Refer to “Operation”

Noisy flame

1. Too much primary air

. Close air shutter

2. Noisy pilot 2. Reduce pilot gas. Refer to “Operation”
3. Irregular orifice causing whistle or 3. Replace orifice
resonance
4. Excessive gas input 4. Reset manifold pressure. Refer to “Operation”;
Replace regulator section of combination gas
valve or complete valve; or Check with local gas
supplier for proper orifice size and replace. Refer
to “Operation”
Yellow tip flame 1. Insufficient primary air 1. Open air shutters. Refer to “Operation”
(some yellow tipping 2. Clogged main burner ports 2. Clean main burner ports
on propane gas s 3. Misaligned orifices 3. Replace manifold assembly
permissible)
4. Clogged draft hood 4. Clean draft hood
5. Air shutter linted 5. Check for dust or lint at air mixer opening and
around the air shutter
6. Insufficient combustion air 6. Clean combustion air inlet openings in bottom

panel, see “Installation”

Floating flame

1. Blocked venting

. Insufficient combustion air

. Clean flue. Refer to “Installation”
. Clean combustion air inlet openings in bottom

panel, see “Installation”

3. Blocked heat exchanger 3. Clean heat exchanger
4. Air leak into combustion chamber 4. Determine cause and repair accordingly
or draft hood
Gas Odor 1. Shut off gas supply immediately 1. Inspect all gas piping and repair
2. Blocked heat exchanger/venting 2. Clean heat exchanger/flue
3. Drafts around heater 3. Eliminate drafts. Refer to “Installation”
4. Negative Pressure in building 4. See "Installation”
5. Blocked draft hood 5. Clean draft hood
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Dayton Operating Instructions and Parts Manual

Models 3E366E thru 3E368E, 3E369D
thru 3E388D, 3E406D and 3E407D

Troubleshooting Chart (Continued)

Symptom
Delayed ignition

Possible Cause(s)

1.
. Main burner ports clogged near pilot

A W N

Excessive primary air

. Pressure regulator set too low
. Pilot decreases in size when main

burners come on

. Pilot flame too small
. Drafts around heater
. Improper venting

Corrective Action

A W N

. Close air shutter. Refer to “Operation”

. Clean main burner ports

. Reset manifold pressure. Refer to “Operation”
. Supply piping is inadequately sized. Refer to

"Installation”

. Clean pilot orifice. Refer to “Operation”
. Eliminate drafts. Refer to “Installation”
. Refer to “Installation”

Failure to ignite

A W N =N O U

. Main gas off

. Lack of power at unit

. Thermostat not calling for heat
. Defective limit switch

. Improper thermostat or transformer

wiring at gas valve

. Tripped block vent (spill) switch

7. Defective gas valve

8. Defective thermostat

10.

11.

. Defective transformer

Loose wiring

Defective ignition control

Open all manual gas valves

. Replace fuse or turn on power supply
. Turn up thermostat
. Check limit switch with continuity tester. If open,

replace limit switch

. Check wiring per diagrams

. Check blocked vent (spill) switch and reset.

See "Venting”

7. Replace gas valve

8. Check thermostat and replace if defective

10.

11.

. Be sure 115 volts is supplied to the transformer

primary, then check for 24 volts at secondary
terminal before replacing

Check and tighten all wiring connections per
diagrams

Replace, if necessary. Also see W, X & Y
symptoms

Condensation of

water vapor

Improper venting

Refer to “Installation” and “Venting”

Burner won't turn off

. Poor thermostat location

2. Defective thermostat

3. Improper thermostat or transformer

former wiring at gas valve

. Short circuit

5. Defective or sticking gas valve

. Excessive gas supply pressure

. Relocate thermostat away from drafts

2. Replace thermostat

3. Check wiring per diagrams

. Check operation at valve. Look for short (such as

staples piercing thermostat wiring), and correct

5. Replace gas valve

. Refer to “Operation”

21

Dayton}




3E366E thru 3E368E, 3E369D thru
3E388D, 3E406D and 3E407D

Dayton® Gas Unit Heaters with
Electronic Ignition

Dayton Operating Instructions and Parts Manual

Troubleshooting Chart (Continued)

Symptom Possible Cause(s) Corrective Action

Rapid burner cycling 1. Loose electrical connections at gas 1. Tighten all electrical connections

valve or thermostat

2. Excessive thermostat heat anticipator 2. Adjust thermostat heat anticipator for longer
cycles. Refer to “Operation”

3. Unit cycling on high limit 3. Check for proper air supply across heat
exchanger

4. Poor thermostat location 4. Relocate thermostat. (Do not mount thermostat
on unit)

5. Draft on Pilot 5. Eliminate drafts. Refer to “Installation”

6. Defective ignitor control 6. Replace ignitor
7. Unit cycling on high limit 7. Check for proper air supply across heat
exchanger
8. Defective high limit switch 8. Jumper limit switch terminals 1 and 2. If burner
operates normally, replace switch
Noise/vibration 1. Fan blades loose 1. Replace or tighten
2. Fan blades dirty or unbalanced 2. Clean or replace fan blade
3. Vibration isolators deteriorated 3. Replace vibration isolators
4. Bearings are dry 4. Oil bearings on fan motor. (Refer to label on mo-
tor)
5. Non-level mounting 5. Ensure level mount side to side and front to back
Pilot will not light or will 1. Main gas off 1. Open all manual gas valves.
not stay lit 2. Pilot adjustment screw turned too 2. Increase size of pilot flame. Refer to
low on combination/automatic main “Operation”
gas valve
3. Airin gas line 3. Purge air from gas supply

4. Incorrect lighting procedure

. Dirt in pilot orifice

6. Extremely high or low gas pressure

7. Drafts around unit

8. Pilot valve not opening (faulty wir-

4. Follow lighting instruction label adjacent to gas

valve

. Remove pilot orifice. Clean with compressed air

or solvent. (Do not ream)

6. Refer to “Operation”

7. Eliminate drafts. Refer to “Installation”

8. Inspect and correct all wiring

ing)
9. No spark (faulty wiring) 9. Inspect and correct ignition system wiring.
See symptoms W, X & Y
10. Defective gas valve 10. Replace
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Models 3E366E thru 3E368E, 3E369D
thru 3E388D, 3E406D and 3E407D

Troubleshooting Chart (Continued)

Symptom
Fan will not run

Possible Cause(s)
1. Loose wiring

. Defective motor overload protector

or defective motor

. Defective fan switch

Corrective Action

1. Check and tighten all wiring connections per
diagrams. Thermostat wires tagged “W" and
“G" must be connected together (unless special
thermostats are used; if so, see thermostat wir-
ing diagram). See “Electrical Connections”

2. Replace motor

3. Check for 24 V across H terminals on fan time
delay switch. If 24 V is present, jumper terminals
numbered 1 and 3. If motor runs, the fan switch
is defective and must be replaced. If 24 V is not
present, check wiring per diagrams

Fan motor turns on and
off while burner is

operating

. Fan switch heater element

improperly wired

2. Defective fan switch
3. Motor overload protector cycling

on and off

. Motor not properly oiled

1. Be sure fan switch heater terminals are
connected per diagrams

2. Replace fan switch
3. Check motor amps against motor name plate

rating, check voltage, replace fan motor if
defective

4. Refer to label on motor

Fan motor will not stop

1. Improperly wired fan control
. Main burners not lighting while

thermostat calls for heat

. Defective fan switch

1. Check all wiring
2. Refer to H & N symptoms

3. Replace fan switch

1. Incorrect gas input
. Heater undersized

. Thermostat malfunction
4. Heater cycling on limit control

1. Refer to "Operation”

2. This is especially true when the heated space
is enlarged. Have the heat loss calculated and
compare to the heater output (80% of input).
Your gas supplier or installer can furnish this in-
formation. If heater is undersized, add additional
heaters

3. Replace thermostat

4. There should be NO ducts attached to the front
of this heater. Check air movement through heat
exchanger. Check voltage to fan motor. Clean fan
blade and heat exchanger and oil fan motor
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3E366E thru 3E368E, 3E369D thru
3E388D, 3E406D and 3E407D

Dayton’ Gas Unit Heaters with
Electronic Ignition

Troubleshooting Chart (Continued)

Symptom
Too much heat

Possible Cause(s)
1. Thermostat malfunction
2. Heater runs continuously

Corrective Action

1. Replace thermostat

2. Check wiring per diagrams; Check operation at
valve. Look for short (such as staples piercing

thermostat wiring), and correct; Replace gas valve;
Refer to “Operation”

Cold air is delivered on
start up

Fan switch heater element improperly
wired

Be sure fan switch heater terminals are connected
per diagrams

Cold air is delivered dur-

1. Incorrect manifold pressure or input

1. Refer to “Operation”

ing hea.\ter 2. Voltage to unit too high 2. Check motor voltage with fan running. Should be
operation 115 volts AC

. Air throughput too high . Refer to “Operation”
NO Spark . Thermostat not calling for heat . Close thermostat contacts

. No low voltage
. Spark gap closed or too wide

A W N =W

. Broken or cracked ceramic on spark
electrode

. Check for 24 V across 24 V terminals of S8600
. Setgap to 0.1"

B W N =W

. Replace pilot assembly

Spark present but pilot
does not light.

1. Loose S8600 connections
2. Improper gas pressure

3. Is spark in pilot gas stream?

4. No pilot gas — do not use match to
test — presence of gas is easily
detected by the odor

1. Check all connections, term. PV feeds 24 V to pilot
valve

2. Check pressure — pressure that is either too high
or too low may cause a problem

3. Spark should arc from electrode

4. Check pilot line for kinks. Insure there are no
drafts

Pilot lights — Main valve
does not
energize.

. Loose S8600 connections
. Cracked or broken sensor ceramic
. Check sensor/spark lead for continuity

A W N -

. Measure 24 volts from term. MV to
term. MV/PV

. Check connections, term. MV feeds main valve
. Replace pilot assembly
. Replace if needed

A W N =

. If present, replace main valve; if not, replace
S8600 Igniter

Hi-Limit switch
tripping

—_

. Vertical run of flue is too short
2. Unit is overfiring

3. Air flow too low

4. Defective switch

—_

. Lengthen vertical run of flue pipe (See “Venting")

2. Manifold pressure is too high; adjust. Burner ori-
fices may be too large: verify/replace if
required

3. Increase air flow; check fan size. Check for proper
voltage

4. Replace
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Models 3E366E thru 3E368E, 3E369D
thru 3E388D, 3E406D and 3E407D

LIMITED WARRANTY

DAYTON ONE-YEAR LIMITED WARRANTY. Dayton® Gas Unit Heaters with Electronic Ignition, models covered in this manu-
al, are warranted by Dayton Electric Mfg. Co. (Dayton) to the original user against defects in workmanship or materials under
normal use for one year after date of purchase, with an additional nine-year warranty on the heat exchanger, draft diverter
and burners. This warranty does not cover damage caused by operating the unit in a corrosive atmosphere containing chlori-
nated or halogenated hydrocarbon vapors or any other damaging chemical compounds. Any part which is determined to be
defective in material or workmanship and returned to an authorized service location, as Dayton designates, shipping costs
prepaid, will be, as the exclusive remedy, repaired or replaced at Dayton’s option. For limited warranty claim procedures,

see PROMPT DISPOSITION below. This limited warranty gives purchasers specific legal rights which vary from jurisdiction to
jurisdiction.

LIMITATION OF LIABILITY. To the extent allowable under applicable law, Dayton’s liability for consequential and incidental
damages is expressly disclaimed. Dayton’s liability in all events is limited to and shall not exceed the purchase price paid.

WARRANTY DISCLAIMER. Dayton has made a diligent effort to provide product information and illustrate the products in
this literature accurately; however, such information and illustrations are for the sole purpose of identification, and do not
express or imply a warranty that the products are MERCHANTABLE, or FIT FOR A PARTICULAR PURPOSE, or that the products
will necessarily conform to the illustrations or descriptions. Except as provided below, no warranty or affirmation of fact,
expressed or implied, other than as stated in the “LIMITED WARRANTY” above is made or authorized by Dayton.

PRODUCT SUITABILITY. Many jurisdictions have codes and regulations governing sales, construction, installation, and/or use
of products for certain purposes, which may vary from those in neighboring areas. While Dayton attempts to assure that its
products comply with such codes, it cannot guarantee compliance, and cannot be responsible for how the product is installed
or used. Before purchase and use of a product, review the product applications, and all applicable national and local codes
and regulations, and be sure that the product, installation, and use will comply with them.

Certain aspects of disclaimers are not applicable to consumer products; e.g., (a) some jurisdictions do not allow the exclusion
or limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you; (b) also,
some jurisdictions do not allow a limitation on how long an implied warranty lasts, consequently the above limitation may
not apply to you, and (c) by law, during the period of this Limited Warranty, any implied warranties of implied merchant-
ability or fitness for a particular purpose applicable to consumer products purchased by consumers, may not be excluded or
otherwise disclaimed.

PROMPT DISPOSITION. Dayton will make a good faith effort for prompt correction or other adjustment with respect to any
product which proves to be defective within limited warranty. For any product believed to be defective within limited war-
ranty, first write or call dealer from whom the product was purchased. Dealer will give additional directions. If unable to re-
solve satisfactorily, write to Dayton at address below, giving dealer’s name, address, date, and number of dealer’s invoice, and
describing the nature of the defect. Title and risk of loss pass to buyer on delivery to common carrier. If product was damaged
in transit to you, file claim with carrier.

Manufactured for Dayton Electric Mfg. Co., 5959 W. Howard St., Niles, Illinois 60714 U.S.A.
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Dayton Gas Unit Heaters with
Electronic Ignition
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Figure 14 - Wiring for Unit Sizes 30/400 Natural and Propane (LP) Gas
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3E366E thru 3E368E, 3E369D thru
3E388D, 3E406D and 3E407D

Dayton Operating Instructions and Parts Manual

GAS EQUIPMENT
START-UP

Job Name & Number

Customer

PRE-INSPECTION INFORMATION

With power and gas off

Type of Equipment:  Unit Heater

Serial Number Model Number

Name Plate Voltage: Name Plate Amperage:

Type of Gas: Natural LP Tank Capacity Ibs. Rating: __ BTU@____ °F
kg ___kwe ___°C

Are all panels, doors, vent caps in place?

Has the unit suffered any external damage? Damage

Does the gas piping and electric wiring appear to be installed in a professional manner?
Has the gas and electric been inspected by the local authority having jurisdiction?

Is the gas supply properly sized for the equipment?

Were the installation instructions followed when the equipment was installed?

Have all field installed controls been installed?

[ e I [ e e |

Do you understand all the controls on this equipment? If not, contact your wholesaler or rep.
(DO NOT START this equipment unless you fully understand the controls.)

GENERAL
With power and gas off.

GAS HEATING
With power and gas on.

Make certain all packing has been removed. in. W.C. or kPa

Inlet gas pressure.

Tighten all electrical terminals and connections.
Check damper linkages for tightness.

Check all fans & blowers for free movement.

[ s [ o

Check all controls for proper settings.

Remarks:

OOOOOOOCOOCOOCOCOCdadE /3

Pilot & main burner ignition.

Manifold gas pressure. _____in.W.C.or ___kPa
Cycle on HIGH LIMIT.

Cycle firestat and/or freezestat.

Check electronic modulation. Set at:

Check mechanical modulation. Set at:

Cycle and check all other controls not listed.

Check operation of remote panel.

Entering air temp. °F or °C
Discharge air temp. (high fire) °F or °C
External static pressure in. W.C.

Cycle by thermostat or operating control.

Manufactured for Dayton Electric Mfg. Co.
Niles, Illinois 60714 U.S.A.
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