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1. Specifications

Dimensions

Combustion

Water control

240 240 340 340 540 540
Indoor Outdoor Indoor Outdoor Indoor Outdoor
(T-H3J-DV) | (T-H3J-0S) | (T-H3S-DV) | (T-H3S-0S) | (T-H3-DV) (T-H3-0S)
inch H22.4xW 17.7 x D 10.7
mm 570 (H) x 450 (W) x 272 (D)
Weight Ibs. (kg) 58 (26.3) 58 (26.2) 58 (26.3) 58 (26.2) 58 (26.8) 58 (26.9)
Max 160,000 180,000 199,000
INPUT P 13,000
BTU/h - ropane 13,
Natural gas 15,000
Combustion
system Power vent
Installation
Installation Direct-vent Outdoor Direct-vent Outdoor Direct-vent Outdoor
Indoor Indoor Indoor
Fan motor PWM turbo fan
Manifold Max Propane 2.2 Propane 2.2 Propane 2.6 Propane 2.7 Propane 3.2 Propane 3.2
Pressure™ Natural 1.9 Natural 2.0 Natural 2.4 Natural 2.4 Natural 2.8 Natural 2.9
("W.C) Min Propane 0.6 Propane 0.7 Propane 0.6 Propane 0.7 Propane 0.6 Propane 0.7
e Natural 0.7 Natural 0.7 Natural 0.7 Natural 0.7 Natural 0.7 Natural 0.7
Flow rate GPM 0.5to0 6.6 0.5t0 8.0 0.5 to 10.0
Available e 100 to 140 (38 to 60) 100 to 185 (38 to 85)
temperatures (°C) default: 120 (49) default: 120 (49)
Temperature °F
DIPswitch . 120 (49), 140 (60)
settings (°C)
Bypass valve N/A Yes
. . 3 thermistors
Thermistors 2 thermistors (In, Out) T e
Temperature Temperature controller : Direct Vent Indoor models
control Temperature remote controller (TM-RE40) : Outdoor models
PCB model 240 340 540
Part # 319143-543 (EK186) Part # 319143-544 (EK175) Part # 319143-545 (EK176)
Indicators Stand-by LED

Operation

Features

Power supply Surge absorber & Power ON-OFF switch

control

Freeze Ceramic heaters (All models) and

protection Auto-firing system (Only 540 Direct Vent Indoor models (T-H3-DV) models)
Self-

combustion Air-Fuel Ratio Detection System

improvement

Easy-Link .
system N/A Yes (Up to 4 units)
Multiple- .
system N/A Yes (Up to 20 units)

*The manifold pressure measurement is based on conditions without front cover.
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2. Exterior view
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Outdoor models
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3. Interior view o

240 Indoor (T-H3J-DV)
340 Indoor (T-H3S-DV)
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240 Outdoor (T-H3J-0S)
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540 Indoor (T-H3-DV)
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540 Outdoor (T-H3-0S)
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4. List of main components in the interior view

10.

11.

12.

Description

Indoor
Case assembl models
¥ Outdoor
models
Manlfold. LP model
assembly with
[
el NA model
assembly

Computer board

Igniter

Gas valve
assembly

Water inlet

Water outlet

Inlet thermistor

Outlet thermistor

Overheat cut-off fuse

Burner assembly

Hi-limit switch

LP model
NA model

Itemst# in

components

diagram

001

102

701

711

Included in
#102

404
409

407

408

413

101

412

Ver. 1.00

240, 340 and T-H3J, T-H3S and
540 models T-H3 models

N/A
N/A
319143-515

319143-516

319143-543
(240 models)
319143-544
(340 models)
319143-545
(540 models)

319143-479
319143-515
319143-516
319143-193

319143-530
319143-214
(240/340 models)

319143-465
(540 models)

319143-529
(240/340 models)

319143-190
(540 models)

319143-149

319143-514

319143-228
(240/340 models)
319143-095
(540 models)

EK159
EK164
EK181

EK182
EK186
(T-H3J models)

EK175
(T-H3S models)

EK176
(T-H3 models)

EK153
EK181
EK182
EKK1U

EK208
EKK4J
(T-H3J/T-H3S models)

EK137
(T-H3 models)

EK207
(T-H3J/T-H3S models)

EKK1A
(T-H3 models)

EK333

EK192

EM212
(T-H3J/T-H3S models)

EKN34
(T-H3 models)



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Description
Indoor
Fan motor models
Outdoor
models
Indoor
Freeze
rotection models
P Outdoor
thermostat
models
Flow sensor
Indoor
) models
Primary heat
exchanger
assembly
Outdoor
models
Indoor
models
Secondary heat
exchanger
assembly
Outdoor
models
Gas inlet

Flow adjustment valve
Surge box
Outlet drain plug
AFR rod
Flame rod

Igniter rod

Inlet drain plug

(water filter)
120 VAC

Power ON-OFF switch

CONFIDENTIAL

240 (T-H3J), 340 (T-H3S) and 540 (T-H3) models Service Manial

Items# in

components
diagram

103

713

402

401

Included in
#401

118
402
703
410
108
108
109
405

706

Ver. 1.00

240, 340 and T-H3J, T-H3S and
540 models T-H3 models

319143-443
319143-043
319143-496
319143-497

319143-463

319143-525
(240/340 models)

319143-527
(540 models)

319143-526
(240/340 models)
319143-528
(540 models)

319143-525
(240/340 models)

319143-527
(540 models)

319143-526
(240/340 models)

319143-528
(540 models)

319143-455
319143-463
320273-128
319143-199
319143-517
319143-517
319143-037
319143-197

319143-141

EK109
EKK25
EK184
EK185

EK129
EK198
(T-H3J/T-H3S models)

EK200
(T-H3 models)

EK199
(T-H3J/T-H3S models)

EK206
(T-H3 models)

EK198
(T-H3J/T-H3S models)

EK200
(T-H3 models)

EK199
(T-H3J/T-H3S models)

EK206
(T-H3 models)

EK117
EK129
EK280
EKK2E
EK193
EK193
EKKOF
EKK2B

EKK4V
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Description components

diagram 240, 340 and T-H3J, T-H3S and
540 models T-H3 models

27. Manifold port N/A N/A N/A
28. Gas inlet port N/A N/A N/A
319143-525 EK198
Indoor (240/340 models) (T-H3J/T-H3S models)
models 319143-527 EK200
29 Exhaust Included in (540 models) (T-H3 models)
’ chamber #401 319143-526 EK199
Outdoor (240/340 models) (T-H3J/T-H3S models)
models 319143-528 EK206
(540 models) (T-H3 models)
30, ~ Secondary heat exchanger 411 319143-096 EKK2T
drain plug
31. Pipe heater 414 319143-531 EK209
32. Inlet / Outlet heater 417 319143-468 EK105
'”d;’olr 319143-532 EK210
33. Block heaters (;TJ(;dc(:Sr 415
319143-533 EK211
models
34. Flat heater 464 319143-535 EK217
35. Heat exchanger thermistor 411 319143-096 EKK2T
36. Bypass valve 403 319143-464 EKD58
37. Hi-Limit switch for exhaust 472 319143-104 EKH6G
38. Exhaust thermistor 471 319143-111 EX13L

39. Condensate drain port 009 319143-018 EKH23
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5. Schematic diagram

Ver. 1.00

The diagram below refers to both the Direct Vent Indoor models and Outdoor models.

Direct Vent Indoor models only

]
Hi-limit switch for exhaust |

|
i Intake port | Exhaust
| | i o
I Exhaust thermistor | —
b e e s s e —— —— 1
Drain pan &
Hi-limit switch T
-

_ 540 (T-H3) models only _ _ | D
| Heat exchanger thermistor | % QTG S]‘
1 \HHHHHHHHHHHHHHD/
vaassvalve | = | HHHHH%%/
U S — |
Fan motor for combustion = U@@&
PCB —

Flow adjustment valve [
with Flow sensor

N o v s~ wN e

ON-OFF-switch for power supply \m
Heater i

Secondary heat exchanger

Primary heat exchanger

O.H.C.F

Air-fuel ratio rod

Flame rod

Igniter rod

Igniter

Gas solenoid valve 1

Main gas valve

. 0
Outlet thermistor % % i

0 1l 1§Rc o Condensate drain

>

Drain plug 5 8 »
- o Gas proportional valve

Gas solenoid valve 2
Inlet thermistor Inlet drain Gas solenoid valve 3
plug filter Surge box

The gas ignites and flames appear inside the burner chamber.

ensure proper output water temperatures.

When the tap is closed, the water heater shuts down.

When a hot water tap is opened, cold water enters the water heater.

The water flow sensor detects this water flow and sends this information to computer.
The computer initiates fan motor and sends signal to igniter to create ignition spark.

The main, proportional, and solenoid gas valves open to allow gas input.

Water circulates through the heat exchanger and is heated up to the set temperature.

Using thermistors to measure temperatures, the computer modulates the gas and water valves to

NOTICE The Direct Vent Indoor models detects the exhaust temperature by using

exhaust thermistor and hi-limit switch for exhaust during procedures of 3 to 8.



6. Wiring diagram
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240 (T-H3J) models / 340 (T-H3S) models

W: WHITE BK: BLACK LB:
R: RED BL: BLUE Y:
G: GREEN O: ORANGE  BR:

.
O.H.CE sLleLC2

8 C1

P _
Igniter E@P

9,

Ver. 1.00

LIGHT BLUE

YELLOW

BROWN P: PURPLE
| 240/3400utdoor || 240/340 Direct Vent Indoor |
| Heater v Heater |
' Heater "1 Heater }
' Heater ' Heater |

V2o
o]

]
v L8

BLBL-

Exhaust
thermistor

1240/340 Direct Vent

__Indoor On'vj
W

Heater g
YH
B
Thermostat
W BK —— W
*Gj SW
Ground
G W 0
Y
L FM
AFR rod
GYG
0O 1
Flame rod Grot d6120VAC
roun 1

Hi-limit switch
for exhaust QW* w

=gl

IQ S| o —R

Wi:xllégg TH2 ‘
J— R

_ gk___ 240/340 Direct Vent Indoor Only |

BL V'fleemperature controller |!

%h ——BK—()Outlet thermistor
—BK=)Inlet thermistor

Decrease button

R
MAX button
MIN button | /O o ﬁ@ BK
Increase button (é)ﬁi‘éiﬁéﬁiw
N\

@ﬁ
@
QN

Green LED

Bank of DIPswitches

Temperature remote controller
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540 (T-H3) models

W: WHITE BK: BLACK LB: LIGHT BLUE
R: RED BL: BLUE Y: YELLOW
G: GREEN O: ORANGE  BR: BROWN P: PURPLE

540 Outdoor

} Heater
' Heater

G —
R — Thermostat
BL % W - W.
BK = BK
PV Ai g
W LI | Ground
8 BL MV,
Flame rod 0 i ﬁ% ( Bl b
I G | ml
Ground x5 4 ¥ @ £~ ")BLBL @
OUNY AFR rod s 312 | @ A
9le O.H.C.F
53¢ BL—5——"
73 ‘}j

1
I
I
I

DIPswitches S & .
NES L= -~ -~~~ 540 Direct Vent Indoor Only
tle0ee [
f [/ el |HTFH
LT R [
Greeg LED BK, | Temperature remote controller
MAX button v —~Heat exchanger ' |4
BK 2 - -
MIN button E BK%T:IZ:TPI:?rzwistor i V:!/;EEKWOExhaust thermistor j:
Increase button 8K<)Outlet thermistor | w w1 ) Hilimit switch |
Decrease button/  [E JBK</Outlet thermistor for exhaust |

540 Direct Vent Indoor Only |



7. Wiring diagram check points for diagnosis
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The table below applies to both the the Direct Vent Indoor models and Outdoor models.

Al, A2
B
B1

C1

Cc2

D1, D2

El

E2

E3

120V Power supply
120V Power supply
Igniter

Heater

Gas valves

Hi-limit switch

Overheat cutoff fuse

Easy-link connectors
540 (T-H3) models only

Outlet thermistor

Inlet thermistor

Heat exchanger thermistor
540 (T-H3) models only

White — Black
Black - White
Purple - Purple

Yellow - Yellow

Light blue - blue at COM (MV)

Green - blue at COM (SV1)

Orange - blue at COM (SV2)

Red - blue at COM (SV3)

Blue - Blue

Blue - Blue

Black - White

Black - Black

Black - Black

Black - Black

108 to 132 VAC
108 to 132 VAC
108 to 132 VAC
108 to 132 VAC

93 to 120 VDC (during
operation) / 1.35 to 1.65 kQ

93 to 120 VDC (during
operation) / 1.35 to 1.65 kQ

93 to 120 VDC (during
operation) / 1.35 to 1.65 kQ

93 to 120 VDC (during
operation) / 2.07 to 2.53 kQ

Less than 1 VDC
and
less than 1.0 Q

Less than 1 VDC
and
less than 1.0 Q

15 VvDC
(during Easy-link operation)

See table on p. 18

See table on p. 19
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pomt
Remote controller White — Black 11 to 25 VDC
Red - Blue 132 to 192 VDC
G Fan motor Yellow - Blue 13 to 17 VDC
Orange - Blue 2.0to 6.5 VDC
1.0 to 15 VDC
H1 Gas proportional valve White - red (durmgaonpderatlon)
20to 40 Q
Red - Black 4.0 to 5.5 VDC
H2 Flow sensor 1.0 to 4.0 VDC (pulse)
White - Black 1,080 pulse / min

(more than 18 Hz)

Yellow - AFR rod
Air-fuel ratio rod (Between the AFR rod and
the computer board)

More than 1 pA
(during operation)

Orange - Flame rod
Flame rod (Between the flame rod and
the computer board)

More than 1 pA
(during operation)

7.0 to 16 VDC and

J Flow adjustment valve Red - Black 0.09 t0 0.2 kQ
Bypass valve 3.0to 11 VDC and

i 540 (T-H3) models only I = 2 50to 85 Q

K1 Exhaust thermisator White - White See table on p. 19

Less than 1 VDC
K2 Hi-limit switch for exhaust White - White and

less than 1.0 Q

L Temperature controller White — Black 11 to 25 VDC
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8. (A) Resistance values of the temperature thermistors

The the Direct Vent Indoor models and Outdoor models use the same thermistors.

Resisitance values at different temperatures

- . 32 41 50 59 68 77
emperature
: 0O 5 10 15 20 25

DR Y 23.76 19.08 15.43 12.56 10.28 8.47

- . 122 131 140 149 158 167
emperature
: 50 55 60 65 70 75

Temperature (°F) vs Resisitance (kQ)

86 95 104 113
30 35 40 45
7.02 585 490 4.12

176 185 194 203
80 85 90 95

Ver. 1.00

212
100

DA Y 349 296 253 216 186 1.60 1.39 121 1.05 092 0.81

25.00

20.00 \

15.00 \

10.00 \\

Resisitance / kQ

5.00 \\\

0.00

20 40 60 80 100 120 140

Temperature /°F

160 180 200

220

Temperature (°C) vs Resisitance (kQ)

25.00

4\
20.00

15.00 \\
10.00

Resisitance / kQ

0.00

0 10 20 30 40 50 60

Temperature /°C

70 80 90

100
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8. (B) Resistance values of the temperature exhaust thermistor

Only the Direct Vent Indoor models are equipped with the exhaust thermistor.

Resisitance values at different temperatures

- . 32 41 50 59 68 77
emperature
e 0 5 10 15 20 25

DR RN 30.04 2412 1950 15.87 13.00 10.71

- . 122 131 140 149 158 167
emperature
: 50 55 60 65 70 75

Temperature (°F) vs Resisitance (kQ)

86 95
30 35
8.87 7.39
176 185
80 85

104
40
6.19

194
90

Ver. 1.00
113
45
5.21
203 212
95 100

35.00

30.00 \
25.00

20.00

Resisitance / kQ2

15.00 \\
10.00 \
5.00

0.00
20 40 60 80 100 120 140

Temperature / °F

Temperature (°C) vs Resisitance (kQ)

35.00

30.00

25.00 \
20.00

15.00 \\
10.00

Resisitance / kQ

5.00 \

000 1 1 1 1

0 10 20 30 40 50 60

Temperature / °C

70

80

90

100

DT Y 241 374 319 273 235 203 176 153 133 116 1.02



9. Operational flow chart
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The diagram below refers to both the Direct Vent Indoor models and Outdoor models.

Power supply ON
FAV&BV open
(_Operation SW ON

Remove cause

Opeartion lamp OFF

False Dipswitch settings 031 blink

InTH failure 321 blink

OuTH failure 311 blink Kl
(Only 240 (T-H3J) / 240 (T-H3S) models)

Heat exchanger TH failure

[(Only 540 (T-H3) models)

OuTH failure 331 blink

(Only 540 (T-H3) models)

BI\:/IorUv%?tuel?ntSS ExhaustTH failure 341 blink
—{PCB failure {701 or 771 blink '7
MV circuit failure 510 blink
SV circuit failure 551 blink
Thermistor or HL switch 941 blink

for exhaust gas failure

(Only Easy-link system)

Fault of flow adjustment valve

’%1 651 blink |-

Flow sensor OFF

Faucet

Flame rod

NO
detects Below 721 blink

DCO.15pA?

Reignition
Success?

closes

[__Fan motor stop operation ]

I 111 blink I
121 blink

FAV ; Flow Adjustment Valve
BV ; Bypass Valve
F M ; Fan Motor
OHCF; Over Heat Cut-off Fuse
MV ; Main gas Valve
SV1; Solenoid Valve 1 (See the section 6
SV2 ; Solenoid Valve 2 (See the section 6,
SV3 ; Solenoid Valve 3 (See the section 6)
GPV ; Gas Proportional Valve
InTH; Inlet thermistor
OuTH; Outlet thermistor
Heat exchangerTH; Heat exchanger thermistor
Exhaust TH; Exhaust thermistor
PCB ; Print Circuit board
(Computer board)
AFR ; Air Fuel Ratio rod

Igniter OFF |
MV OFF
Flame rod SV2 OFF
detects Above (Ssec later) GPV OFF
DC1.0uA? sec later, SV1SV3 OFF
Proportional control
*NOTE
BTU The "341" and "941" error code are
change over enabled in the Direct Vent Indoor models.
point? IR
(391 biink ] [GoTbimk]  eoLDlink] 121 blink | blink 121 blink
Fault of
AFRrod | [Abnormal | | bypass valve || OHCF melted Exhaust _ ‘ ‘ Flame
hggtlcé‘z’avp‘ggitl?t';/? FAV close failure burning | | ony sao (3 moders| |_(abOVe 430° F) temp. failure blows out
Below *
Max flow rate 311 blink
restriction? = — = n n
321 blink 331 blink 341 blink 611 blink || |[ 711 blink
YES OuTH OPEN or SHORT ﬁ‘ \;
FAV OPEN (Only 240 (FH3.) / 240 (T:35) models) | 1Ty OPEN| [ OUTH OPEN ExhaustTH Fan motor ‘ PCB
K Heat exchanger TH OPEN | | or SHORT or SHORT OPEN or SHORT] ault failure
or SHORT (Only 540 (T-H3) models)| (Only 540 (T-H3) models)
Safety devices
sense: YES (20 Tat )
abnormal condition sec later,
NO

Ver. 1.00
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10. Component specifications

10 R 2 10T o =T PN 22
O B R G- T o = 011 (o] [ IO OO PTT 23
0 T =Y o I 1 0T ) o ] o PPPPPPN 24
10-4. Gas ValVe @SSEMDIY......ccoiiiiiiieeeeee e e e e e e aeeeeeeean 25
105, FIAM@ MO0 e uuuuiieieieeeeeeieieeeeeeeeeeet e reres e e seeeeeseeeeeesass bbb b b aaseseseeaeasaasesesssssesessssrssnnnnn 26
O T o o To [ UPPPPPRRN 27
10-7. HEAL EXCNANEEN ... ittt e e e e e e e e e e e s st raerreeeeaeeeeesesssnsnsrsreeens 28
10-8. Secondary heat EXChANEE ... ..uuviii i e e e e e e e e e s e e eannenees 30
10-9. FIOW adjUuStMENT VaIVE....cciiiiiiiiee ettt e e st e e e e s sraeeee s 32
10-10. FIOW SEINSON..uuutiiiiieiiieiieeeeeeieieeiiiitrrrreereeeeeeeeeetaeeeeeeseeisessstssrsessertaeseesseessemsassssrssseneees 33
10-11. BYPASS VAIVE...uueiiiiiiiiieiieee e et e et e e e e e ee e e e e e e e e e e s e st ab b teaaeeeeeaaaaaeeeeesaaannnseraanenes 34
0 A I o T=T 41 o TP 35
10-13. EXNaUSt thermiStOrs. ..coociiiiiriiieeeeie et e e e e e e r e e e e e e e eeeeeesenanns 37
L10-14. Hi-limit SWITCR . .eueeeeieieiee e et ee s e e e eeseaeaseseeeeeeeees 38
10-15. Hi-limit sWitch fOr @XNaUSt.......ccoiiiiiiiie e 40
10-16. OVEerheat CULOTf fUSE.....ciiiiiiii e a1
10-17. Freeze protection hEaters........coo oo e e 42
10-18. COMPULET DOAIT......uuiiiiiiiiiiiieeee et e e e e e e e e e e bbb e eeeeeeeeeeeeeeseennnnnnes 43
O RS TR =4 1) (= PP PPPPPPPPPPPTPPIRE 44
10-20. Freeze protection thermostat........ccccuviiiiiiiiiiiiie e 45
O Y = (T o Yo ) U UTRTPPP 46
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e 319143-514 (EK192) #101

There are 2 types of burners in the burner assembly: the gas-rich burner
stabilizes the flames within the combustion chamber and the air-rich burner
produces more heat in the combustion chamber. The burners facilitate
the air/gas mixture necessary to produce the proper heat during the
combustion reaction.

. Unable to initialize/sustain combustion.

. Dust or soot deposit on the burner surface.
. Cracks on the burners.

. Gas leakage from the burners.

. Unexpected combustion.

. Unstable flame conditions and/or flame loss.
. Ignition failure.

. Back-firing.

P WNRERPWNPRE

101 111 121 991

Visual inspection: excessive dust deposit on the burner surface and/or
unstable flame conditions during operation.

N/A N/A

B

S

o

(e)]

=

~

~

\—II

~
[ %q"v%%%%%%%@ |
\ |

9" (229 mm)

‘ "46V" mark

"70R" mark

U U U U
‘naane

5-1/4" (132 mm)
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e 319143-515 (EK181) : Propane Included
e 319143-516 (EK182) : Natural gas in #102

. The manifold distributes gas from the gas valves to the burners. The
manifold has two types of the nozzles: one type for gas-rich burners (16

Function nozzles) and the other for air-rich burners (15 nozzles)

. There are 3 zones within the manifold, to ensure efficient combustion
operation.

. Dust deposit on the manifold.

. Gas leakage from a failed manifold.

. Ignition failure.

. Imperfect combustion.

. The burners cannot receive proper gas flow from the manifold, which can
cause poor combustion in the combustion chamber. In this case, the AFR
rod will detect an improper flame condition and computer will take safety
measures.

. Gas leakage from the manifold.

10-2. Gas manifold

Failure events

Effects on the water heater
if the manifold fails

Error codes when

the manifold fails el 111 121 S

. Visual inspection: Excessive dust deposit around the nozzles or cracks on
Diagnostic the manifold.
2. Check voltages and resistance: proper range of values shown below.

ol A\ i e [Blue-Red 93 to 120 VDC / 2.07 to 2.53 kQ N/A

( 319143-515 (EK181) for Propane model |

0 and 319143-516 (EK182) for Natural
gas model is an assembly of the gas
manifold with the gas valve assembly.
For safety reasons, these assemblies
should be installed in the unit as a
whole set.
The gas manifold has the “68A” "120V"
mark on the manifold plate.

Il68AII
9-1/8" (232 mm) "120V" mark
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10-3. Fan motor

e 319143-443 (EK109) : Direct Vent Indoor model
e 319143-043 (EKK25) : Outdoor model

To provide combustion air into the combustion chamber and to exhaust
flue gas.

1. Fan speed failure, causing abnormal sounds with or without combustion
during operation.

2. Unexpected activation caused by the connectors of the fan motor getting wet.
3. Disconnects from the bottom of the combustion chamber.

1. The water heater does not function properly.

!Effects on the \.Mater L Failure to ignite or abnormal ignition.

if fan motor fails 3. Unstable combustion conditions.

Part # #103

Function

Failure events

Error codes when

the fan motor fails el 111 121 ! S

1. Visual inspection: connection/breakage of wires or dust (causing electrical

Diagnostic shortage)
2. Voltage check: proper range of voltages shown below.

Blue - Red 132 to 192 VDC (Input)

Yellow - Blue 13 to 17 VDC (Input)

Sl Ay s g e Orange - Blue 2.0 to 6.5 VDC (Input)

Verify the fan motor speed using the
White - Blue Diagnostics Mode of the controller.
See Section 12-1 for details.

€ T

€1 —_— T

~ \

S _

) I D N N—1l 1N
L N N
' TR

The connector

PWN turbo fan motor

The fan motor for indoor model has the red
connector and the fan motor for outdoor

model has the white connector. Opening 2-1/8" (@ 54 mm)
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10-4. Gas valve assembly
e 319143-515 (EK181) : Propane Included in
e 319143-516 (EK182) : Natural gas #102
Opens and closes the gas pathways of the water heater (main and solenoid

Function gas valves)

Modulates the gas flow from the gas inlet (proportional gas valve)

. Gas leak from the valves.
Failure events . Unable to open/close (main and solenoid gas valves)
. Unable to modulate the gas flow (proportional gas valve)

. Gas leak from the assembly.
: : . Excess carbon monoxide emissions. / No flames.
if valves fails . Lack of water temperature control.

Effects on the water heater

Error codes when

the fvalves fails 101 111 121 991

. Visual inspection: connection/breakage of wires.

. Listen for "clunk" sounds from the gas valves opening right after fan
Diagnostic motor initiates.

. Check voltages and resistance of coils; proper range of values shown
below.

93 to 120 VDC (during operation) /
1.35to 1.65 kQ
93 to 120 VDC (during operation) /

1.35 to 1.65 kQ

93 to 120 VDC (during operation) /
Color / Number of wires  FLLREUEUECENTS 1.35 to 1.65 kQ

93 to 120 VDC (during operation) /
2.07 to 2.53 kQ
White - Red 1.0 to 15 VDC (during operation) /
(Proportional valve) 20to 40 Q

Blue - Light blue (MV)

Blue - Green (SV)

Blue - Red (SV,)

(EK182) for Natural gas model is an assembly of the gas
manifold with gas valve assembly. For safety reasons,
these assemblies should be installed in the unit as a whole
set. The diagram below shows the gas valve assembly.

0 319143-515 (EK181) for Propane model and 319143-516

3-3/4" (93 mm)
4-1/2" (112.8 mm) 2-3/4" (70 mm)
Gas valve = B
B — = £
(=)
3 =
7 £ i €
< F. £
3 il S
Main gas valave 1 g =
S === Solenoid valave ; 3 £
Proportional Valve MEM & R
el
il —
/Proportinal valve
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10-5. Flame rod

Part # e 319143-517 (EK193) m #108

Function To detect flames while the water heater is in operation.

Fal 1. Unable to detect flames when flames actually do occur.
CUELEEE U 2. Detecting a false flame when no flames actually occur.

1. The water heater stops operating. The "111” and/or “121” error code(s)

Effects on the water heater [RWLK:[H I}
if flame rod fails 2. The water heater will not initiate the ignition process. The "721” error

code will display.

Error codes when
the flame rod fails 111 121 721

: : 1. Visual inspection: connection / breakage of wires or soot buildup on rod.
Diagnostic 2. Check Amperes: proper range of values shown below.

el AT (During operation)
Color / Number of wires (Between the flame rod More tgha: DC 1 pA
and the computer board)

The flame rod is assembled with the AFR rod.

2-1/8" (54 mm)
1" (27 mm)

Black mark

3/4" (19.5 mm)

|Lead to computer board

1/2" (12 mm)

26 Page
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10-6. AFR rod

e 319143-517 (EK193) m #108

Checks flame conditions during combustion.

Function When AFR rod detects unexpected flame conditions, the computer of the

water heater makes adjustments in the fan motor speed to compensate.

. Unable to detect flames when flames actually do occur.

. Detecting a false flame when no flames actually occur.

. The water heater stops operating. The "111” and/or “121” error code(s)
will display.

St o il e d e 4| 2. The water heater will not initiate the ignition process. The "721” error

if AFR rod fails code will display.

. The fan motor speed cannot be modulated properly under abnormal
flame conditions, which can result in excessive CO emission.

Failure events

Error codes when

the AFR rod fails 101 391 991

: : 1. Visual inspection: connection/braking of wires, soot on it.
Diagnostic 2. Check voltages: proper range of values are shown below.

Yellow - AFR rod

el A0 st s | (Between the AFR rod and
the computer board)

The flame rod is assembled with the AFR rod.

(During operation)
More than DC 1 pA

Detecting elements
(AFR and flame rods)

2-1/8" (54 mm)
1" (27 mm)

Black mark

3/4" (19.5 mm)

-

TLead to computer board

1/2" (12 mm)
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10-7. Heat exchanger

Parttt *See the table below m #401

Absorbs heat from combustion and transfer it to water through the heat
exchanger pipes.

. Clogged heat exchanger fins and/or cracks on the heat exchanger walls.
Failure events . Leaking exhaust gas.

. Improper heat transfer can cause the water in heat exchanger to boil.
. Water leakage from the heat exchanger.

Siislei o= Fe g ee e 4| 2. Exhaust gas leakage (if this occurs, an overheat cutoff fuse is in place to
if the heat exchanger fails detect this event and immediately stop the water heater from operating)
. Abnormal sounds during combustion .

Function

Error codes when

the heat exchanger fails i

. Visual inspection: soot deposits, cracks on the heat exchanger walls, and/
or water leakage from the heat exchanger.
. In the event of abnormal sounds during combustion:
Diagnostic A. Inspect for soot buildup inside the heat exchanger.
B. Inspect for scale buildup inside the heat exchanger pipes. Scale
buildup obstructs proper heat transfer to the water, thereby
overheating the heat exchanger and causing damage.

Color / Number of wires N/A N/A
NOTE: Pictures are on the following page

*

319143-525 EK198 240 Indoor (T-H3J-DV) / 340 (T-H3S-DV)
319143-526 EK199 240 Outdoor (T-H3J-0S) / 340 (T-H3S-0S)
319143-527 EK200 540 Indoor (T-H3-DV)

319143-528 EK206 540 Outdoor (T-H3-0S)
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10-7. Heat exchanger

240, 340 Indoor (T-H3J, T-H3S-DV)

24-1/2" (625 mm)

15" (461 mm)

11" (282 mm)

24-1/2" (625 mm)

540 Indoor (T-H3-DV)

15" (461 mm)

11" (282 mm)

and 540 (T-H3) models have the "P77" mark as shown below.

240, 340 Outdoor (T-H3J, T-H3S-0S)

-

0 The heat exchanger of the 240 (T-H3J) and 340 (T-H3S) models have the “77” mark,

22" (557 mm)

540

15-3/8" (392 mm)

11" (282 mm)

Outdoor (T-H3-0S)

T

22" (557 mm)

T

15-3/8" (392 mm)

11" (282 mm)
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10-8. Secondary heat exchanger

*See the table below m #401

Absorb latent heat from exhaust gas and transfer the water through the
Function secondary heat exchanger pipes, which can improve heat efficiency of the
unit by approximately 12%.

1. Water leakage from the secondary heat exchanger.

2. Leaking exhaust gas.

S iiseid el e e e 1| 1. Water leakage from the secondary heat exchanger.

if the secondary heat 2. Exhaust gas leakage

exchanger fails 3. Abnormal sounds during combustion

Error codes when

the secondary heat N/A

exchanger fails

Failure events

1. Visual inspection: soot deposits, cracks on the secondary heat exchanger
walls, and/or water leakage from the secondary heat exchanger.

2. In the event of abnormal sounds during combustion:

Inspect for soot buildup inside the secondary heat exchanger.

Diagnostic

Color / Number of wires N/A N/A
NOTE: Pictures are on the following page

*

319143-525 EK198 240 Indoor (T-H3J-DV) / 340 (T-H3S-DV)
319143-526 EK199 240 Outdoor (T-H3J-0S) / 340 (T-H3S-0S)
319143-527 EK200 540 Indoor (T-H3-DV)

319143-528 EK206 540 Outdoor (T-H3-0S)
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10-8. Secondary heat exchanger

The heat exchanger of the 240 (T-H3J) and 340 (T-H3S) models have the “77” mark,
and 540 (T-H3) models have the "P77" mark as shown below.

240, 340 Indoor (T-H3J, T-H3S-DV) 240, 340 Outdoor (T-H3J, T-H3S-0S)
_ €
: £
g — = §
: 2 : %
o = ~ X
e a 7} o
S
T 11" (282 mm) 11" (282 mm)
540 Outdoor (T-H3-0S)

€

— £

£ “ 5

g B o

g £ 2

11" (282 mm)

11" (282 mm)
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10-9. Flow adjustment valve

e 319143-463 (EK129) #402

Controls water flow to properly control the output hot water temperature.

1. Water leakage from valve.

2. The valve cannot modulate or make open/close positions.

1. Water leakage from failed valve can damage other water heater
components.

2. Temperature fluctuations in the hot water output.

3. Within an Easy-Link system, the “651” error code can occur.

651 (only within Easy-Link systems)

1. Visual inspection: connection/breakage of wires, motor drive locked due
to scale buildup, and/or water leakage.
2. Check voltages and resistance; proper range of values shown below.

Black - Red 7.0 to 16 VDC and 0.09 to 0.2 kQ J

The flow adjustment valve is assembled with the flow sensor.

Flow
adjustment

valve

B
€
<
<
X
) ,
-
s oh
/ :
@ ,
Flow 1-7/8" (47 mm)

adjustment
valve
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10-10. Flow sensor

e 319143-463 (EK129) #402

Detects and measures water flow rate using a spinning impeller and
magnetic pick-up.

Unable to detect or measure any water flow rate.

Ignition sequence does not start (water heater will not initiate any
operation)

441 (only within Easy-Link systems)

1. Visual inspection: connection/breakage of wires and/or debris on
impeller.
2. Check voltages: proper range of values shown below.

Red - Black 4.0 to 5.5 VDC (Input)
H2
. 1.0 to 4.0 VDC (pulse)
ttlai=l{E) el 1,080 pulse/min (more than 18 Hz)
The flow sensor is assembled with the flow adjustment valve.
] T Flow
adjustment Flow
valve adjustment
. valve
%
7
—IN
IN
| Flow sensor
ouT
Flow sensor ouT

2-5/8" (67.5 mm)

3-3/8" (84.4 mm)

1-7/8" (47 mm)

321 2 [White |OUTPUT
3/Red | VCC
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10-11. Bypass valve (540 (T-H3) models only)
e 319143-464 (EKD58)
540 (T-H3) models only s
1. Mixes hot water from the heat exchanger with cold water from the water

inlet in order to modulate and control the water heater’s outlet water
temperature.

. Keeps the water temperature in the heat exchanger stable, preventing

low-temperature corrosion by reducing condensation buildup in heat
exchanger.

. Water leakage from valve.
. The valve cannot modulate properly.

. Water leakage from failed valve can damage other water heater

. Temperature fluctuations in the hot water output.

components.

N/A

1.
2.

Visual inspection: connection/breakage of wires.
Check voltages and resistance: proper range of values shown below.

Brwon - Red 3.0to 11 VDC and 50 to 85 Q J1

BYPASS
WATER OUT

The physical appearance of the bypass valve is similar to that of the flow adjustment valve.
However, their functions differ and cannot be substituted for each other

2-1/2" (66 mm)

BYPASS
WATER IN

3-3/8" (84 mm)

BYPASS
WATER OUT

1-7/8" (47 mm)
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10-12. Thermistors

#407 (Inlet)
#408 (Outlet )
#411 (Heat exchanger)

Part # *See the table below

Function Measures cold/hot water temperatures in the water heater.

Failure events Unable to properly measure water temperatures within the water heater.
If the thermistors fail open or short, error code appears before starting
operation. If resistance values are just off, The water heater will have
temperature fluctuations in hot water.

Effects on the water heater
if thermistor fails

Error codes when

thermistors fails 311 (Outlet) 321 (Inlet) 331 (Heat exchanger)

1. Visual inspection: connection/breakage of wires and/or debris on

Diagnostic thermistor.
2. Check voltages and resistance; proper range of values shown below.

Inlet Black (42) - Black

68 °F (20 °C) 9.0 to 13 kQ

122 °F (50 °C) 3.3 to 4.4 kQ *See the
olo L[ |Heat exchanger 176 °F (80 °C) 1.4 to 1.8 kQ table
Black (12) - Black (see table below for below
more resistance values)
Outlet Black (113) - Black
NOTE: Pictures are on the following page
*

Part # Description Checkpoint Model
319143-214 EKK4J Inlet thermistor E2 240 (T-H3J) / 340 (T-H3S)
319143-465 (EK137 Inlet thermistor E2 540 (T-H3)

319143-529 EK207 :Outlet thermistor El 240 (T-H3J) / 340 (T-H3S)
319143-190 EKK1A Outlet thermistor El 540 (T-H3)
319143-096 EKK2T Heat exchanger thermistor E3 540 (T-H3)
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10-12. Thermistors
240 (T-H3J) and 340 (T-H3S) models
Part# 319143-214 (EKK4J) __.im
Fd (Inlet thermistor) 42

Part# 319143-529 (EK207) —
(Outlet thermistor) 113

540 (T-H3) models

G Black

e

Part# 319143-465 (EK137)

(Inlet thermistor) 42

g T — Blue

Part# 319143-190 (EKK1A)
(Outlet thermistor) 113

e Black

Part# 319143-096 (EKK2T) (Heat exchanger thermistor) 12

Resistance values of thermistors as a function of temperature
25.00

20.00 \

c \

X

©15.00

(8]

[

g \\

$10.00

(%]

[0}

2 \\\\
5.00

20 40 60 80 100 120 140 160 180 200 220
Temperature / °F
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10-13. Exhaust thermistor

Part# e 319143-131 (EKH6E) m #718

Function Measures the exhaust temperatures in the secondary heat exchanger.

Failure events Unable to measure exhaust temperature in the exhaust chamber properly.

S iisei o i e e |If the thermistors fail open or short, error code appears before starting
el (e 21 |operation. If resistance values are just off, the “341” error codes will display.

Error codes when exhaust

thermistor fails 341 (Direct Vent Indoor models only)

1. Visual inspection: connection/breakage of wires and/or debris on
Diagnostic impeller.
2. Check voltages: proper range of values shown below.

68°F (20°C) 12.6 to 13.4 kQ
122°F (50°C) 4.3 to 4.5 kQ

ol A\ s e |{White - White . 176°F (80°C) 1.7 to 1.8 kQ K1
(see table below for more resistance
values)
Black
— e ey G  (Fxhaust thermistor)

Insulation

Resistance values of thermistors as a function of temperature
35.00

30.00 *

25.00 \
20.00 \
15.00 \
10.00 \‘\
5.00 \\
o . M“—’—’

20 40 60 80 100 120 140 160 180 200 220

Resisitance / kQ

Temperature / °F
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10-14. Hi-limit switch

e 319143-228 (EM212)
240 (T-H3J) /340 (T-H3S) models
e 319143-095 (EKN34)
540 (T-H3) models
-Based on bi-metal thermal expansion.
-Detects excessively high water temperature in pipes of the heat exchanger.
-After detection, communication between the computer board and gas
valves are severed, shutting down the water heater instantly. The "111" or
"121" error codes will display.
1. Unable to detect excessively high water temperatures if switch fails "closed".
2. Continuous detection of excessively high water temperatures (regardless
of what the actual water temperature is) if switch fails "open".
1. Unable to shut down the water heater if the water temperature from the
heat exchanger exceeds 185 °F (85 °C) or 194 °F (90 °C).

Note: The outlet and heat exchanger thermistors always act as backup
hi-limit detectors to detect excessively high water temperatures
in the heat exchanger.

2. The water heater is always shut down immediately after the ignition
process, and either the "111" or "121" error code will display.

#412

111 121

The water heaters don't have the "141" error code that was used in our

previous models. This error code is now replaced by the "111" and the

"121" error codes.

1. Visual inspection: connection/breakage of wires. Possibility also includes
scale deposits inside the heat exchanger.

2. Check voltages and resistance: proper range of values shown below.

Blue-Blue Less than 1.0 Q C1

When detecting temperature of the hi-limit switch exceeds the activation temperature
either 185 °F (85 °C) or 194 °F (90 °C), the reset button trips and switch goes to OFF mode.
Deactivation: to reset switch back to ON mode, press the reset button

240 (T-H3J) / 340 (T-H3S) models
Activation temp : < 185 °F (85 °C) Reset Button

1-1/4" (33 mm) 5/8" (15 mm) "85" mark

540 (T-H3) models

.. R R Reset Button
Activation temp : < 194 °F (90 °C)
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10-14. Hi-limit switch

After the hi-limit switch was working, refer to the following
procedure.

1. Turn off the controller.
2. Open a hot water tap and lower the temperature of the heat exchanger.
3. Press the button on the hi-limit switch.

0 Before pressing the button on the hi-limit switch.
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10-15. Hi-limit switch for exhaust

e 319143-104 (EKH6G) #472

-Based on bi-metal thermal expansion.

-Detects excess temperature (more than 151°F or 66°C) of exhaust gas in
the exhaust chamber.

1. Unable to detect excess temperature of gas if switch fails "closed".

2. Continuous detection of excess temperatures (regardless of what the
actual temperature is) if switch fails "open".

1. Unable to shut down the water heater if the exhaust gas temperature in
the exhaust chamber exceeds 151°F (66°C).

2. The water heater is always shut down immediately after the ignition
process, and the "941" error code will display.

941 (Direct Vent Indoor models only)

1. Visual inspection: connection/breakage of wires.
2. Check voltages and resistance: proper range of values shown below.

White - White Less than 1.0 Q K2

When temperatures exceed 151 °F (66 °C), the reset button trips and switch goes to OFF mode.
ON mode : <151 °F (66 °C) OFF mode: automatic restoration back to ON mode

3/4" (18 mm)

3-7/8" (100 mm)

5/8" (14.5 mm)
1/4" (4.6 mm)

NN\

3/4" (@17 mm)

3/4" (18.4 mm)|
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10-16. Overheat cut off fuse

e 319143-149 (EK333) m #413

-The overheat cutoff fuse contains solder with a melting point of 430 °F
(221 °C).

-Detects excessive temperatures within the water heater, especially
Function around the heat exchanger and combustion chamber. Upon detection,
communication between the computer board and gas valves will sever,
shutting down the water heater instantly. The "111" or "121" error code
will display.

1. Unable to detect the excessively high temperatures within the water

Failure events heater.

Effects on the water heater
if the overheat cutoff fuse
fails

1. Flames from burner may penetrate a ruptured/damaged heat exchanger.
2. Gas valves will not operate.

Error codes when the

overheat cutoff fuse fails 111 121

1. Visual inspection: connection/breakage of wires.

IERf 2. Check voltages and resistance: proper range of values shown below.

Color/ANumberofWires =1 [V=8:1[T]: Less than 1.0 Q Checkpoint Cc2

5-1/32" (128 mm)

o The O.H.C.F. has a red line on itself.}
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10-17. Freeze protection heaters
e 319143-531 (EK209) #414
e 319143-532 (EK210) : Indoor #415
e 319143-533 (EK211) : Outdoor
e 319143-468 (EK105) #417
e 319143-535 (EK217) #464

Prevents the heat exchanger, water valves, and water pipes within the water
Function heater from freezing. The heaters are but one of the freeze protection
devices in the water heater.

Open circuit failure: Ceramic heaters do not receive the voltage needed to
heat up.

Siisleid ol il et --- o|Ceramic heaters do not activate, allowing water contained in the heat
if heater fails exchanger to freeze up, possibly causing the heat exchanger to burst.

Failure events

Error codes when heater

fails N/A

1. Visual inspection: connection/breakage of wires and the condition of the
heaters.

2. Check: whether those are in the normal range as shown in the following
table.

Color/ANumberof Wires I:1F-Te = FTe ¢ 108 _to 132 VAC . . B1
(during freeze protection operation)

The water heater has two types of the heaters in it. The one is for protecting of the heat
exchanger and water pipes, the other one is for protecting of the water inlet and water outlet.

Part#t 319143-531 (EK209) For the water inlet
////—g &~ and outlet
> A

Part# 319143-468 (EK105)

Diagnostic

X

For the heat exchanger

Flat heater

/ For the secondary heat exchanger

Part# 319143-532 (EK210) : Indoor models

Part# 319143-555 (EK217) 319143-533 (EK211) : Outdoor models
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10-18. Computer board

e 319143-543 (EK186): 240 (T-H3J) models
e 319143-544 (EK175): 340 (T-H3S) models #701
e 319143-545 (EK176): 540 (T-H3) models

Controls the functions of most of the parts in the water heater.

Malfunctioning computer

-A component(s) may not operate within the water heater. In most cases of
computer board failure, the whole the water heater does not operate at all.
-Error codes will display.

701 721 741 761

Visual inspection: connection/breakage of wires and/or burn marks on the
computer board.

N/A N/A

240 (T-H3J) models
340 (T-H3S) models

540 (T-H3) models

1-3/8" (35 mm)  4-3/8" (112 mm)
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10-19. Igniter

e 319143-479 (EK153) #711

-To ignite the gas/air mixtures when the water heater is ready to burn gas
on its burner surface.

-The output voltage of the igniter is more than 14 kVDC.

1. Unable to ignite during the ignition process.

2. Makes attempts to ignite at all times.

1. The water heater cannot ignite during the ignition process and the "111”
or “121” error codes will display.

2. No effects on the water heater, however, the durability of the igniter
wears down.

111 121

1. Visual inspection: connection/breakage of wires and/or an observed
weak spark.
2. Check voltages: proper range of values shown below.

Purple(7)-Purple(7) 108 to 132 VAC B

/a7 07 10 B8 1 1 WA SN,

SIG605
AC120V

E
S
n o
1-3/4" (44 mm) S
%
S~
m
cEIEE o
7517 @ Seer 755
ARl
| —
] €
\ M S
; \ g
| | ~
| | 4 <
I | =
|
|
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10-20. Freeze protection thermostat
e 319143-496 (EK184): Indoor 4713
e 319143-497 (EK185): Outdoor

Temperature detecting device which prevents the pipes within the water
heater from freezing. When this device detects temperatures below 36.5 °F
(2.5 °C) inside the water r heater, power is supplied to the electric heaters
to prevent the water heater from freezing.

1. ON-failure (Always senses freezing temperatures, regardless of actual
temperature).
2. OFF-failure (Never senses freezing temperatures).

1. The freeze protection heaters will always be ON, causing heat damage to
components inside the water heater.

2. The freeze protection heaters will never be able to turn on, even under
freezing temperatures, causing freeze damage to the water heater.

N/A

1. Visual inspection: connection/breakage of wires and/or the body has

been broken.
2. Check resistance and voltage: proper range of values shown below.

ON mode: 108 VAC - 132 VAC
Black - Black and lessthan 1 Q
(itself) OFF mode: less than 1 VAC
and more than 1 MQ

B1

Activation and deactivation temperature of the water heater’s freeze protection system
ON mode: 36.5°F(+6.3°F-2.7°F) 2.5°C(+3.5°C-1.0°C)

OFF mode: above 46.4 °F

above 8 °C

7/8" (22.2 mm) 1/4" (5.7 mm)

1-3/8" (33.5/ mm)
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e 319143-522 (EK163)

#121

lightning.

voltage higher than 680 V.

Protects the unit from high voltage and/or high electric current caused by

There are 2 types of surge absorbers in the water heater. Surge absorber
A is activated by voltage higher than 220 V, the other one is activated by

1. Open-failure of the absorber and/or fuse.
2. Short-failure of the absorber.

fuse to break open.

1. Unable to protect the computer board if high voltage gets applied to the
unit. The computer board can short out, stopping all operations.
2. The unit cannot operate because the absorber shorted out, causing the

N/A

breakage of wires.

1. Visual inspection: burn marks on components and/or connection/

2. Check resistance and voltage: proper range of values shown below.

White-Black 108 to 132 VAC Al, A2
3-3/4" (95 mm)
| b ]
J— @7 ,,,,, - - @ L _
el
o ‘
—_—— e

Surge absorber B: 680 V € 2-3/4" (70 mm) g g
£ © ~
Surge absorber A: 270 V '& a L
NI & &
= @
CJue. ST
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11. Fault Analysis & Specifications

Remarks:

1. Proper range of values of voltage & resistance shown below.
2. Please refer to the wiring diagram for checkpoint positions.
3. Remove power to the water heater when checking for continuity, disconnections, resistance values, etc.

point

1 Check the power supply
[1] Check the power supply from Power ON-OFF switch to the PCB
(Refer to section 12-2)
[2] Check the power supply line to the water heater

2 Fault of Power ON-OFF switch

Normal: 120 VAC between (white-black) A
¢ No display on the Normal: 120 VAC between (white-black) Al
CONEGlISHIEVENIWIER 3 Blown fuse at surge box (5A) A2

remote is turned on. 4 Fault of PCB

[1] No voltage at the controller
Normal: 11 to 25 VDC between (white-black) L
5 Disconnection/short-circuit/grounding of the controller wires
Normal: 11 to 25 VDC between (white-black)
6 Fault of PCB of the controller
[1] Check for normal voltage at terminal

1 The time it takes to deliver hot water from the water heater to
fixtures depends on the length of piping between them. The longer
the distance or the bigger the pipes, the longer it will take to get hot
water.

2 If you need hot water to fixtures quicker, you may want to consider
a hot water recirculation system.

1 Check cross pluming between cold water lines and hot water lines.

2 Check whether the gas supply pressure is enough.

3 Check whether the temperature setting is too low.

¢ |t takes long time to
get hot water at the
fixtures

¢ The water is not hot
enough

e The water is too hot 1 Check whether the temperature setting is too high.
1 Make sure the unit has a 120 VAC / 60 Hz power supply.
2 If the remote controller is used, check whether the power button is
turned on.
i 3 Check that the filter on the cold water inlet is clean.
r!ot ava'llable whena 4 check whether the hot water fixture is sufficiently open to draw at
fixture is opened least 0.5 GM through the water heater.
5 Check whether or not the unit is frozen.
6 Check if there is enough gas in the tank. (for propane units)

* The hot water is
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point

1 Check whether the flow rate is high enough to keep the water heater
running.

e The hot water turns 2 Check if there is a recirculation system installed and check also if the

cold and stays cold

¢ The fan motor is
still spinning after

recirculation line has enough check valves.
3 Check that the filter on the cold water inlet is clean.
4 Check that the fixtures are free from debris and obstructions.

1 This is normal operation. After operation has stopped, the fan motor
keeps its running 15 to 70 seconds in order to re-ignite quickly, as

operation hasstopped ~ well as purge all the exhaust gas out of the flue.

e Abnormal sound
from water heater

1 Check the gas type of the water heater.

2 Check how long the water heater has been installed and in use.

3 Check the installation place.

4 Check the altitude/elevation of area of where the water heater
installed.

5 Check the vent length, when the water heater has been installed
indoors.

6 Check if there is any blockage in the intake air and/or exhaust.

7 Check if there is dust and lint in burner and heat exchanger, when
the water heater has been installed in laundry room.

8 Check if there is grease and dirt in burner and fan motor, when the
water heater has been installed in restaurant.

9 Check the manifold pressure in the water heater.

point

¢ Fluctuation of hot

water temperature

1 Check whether the filter in cold water inlet is cleaned.
2 Check whether the gas supply pressure is adequate.
3 Check for cross connections between cold water lines and
hot water lines.
4 Fault of PCB in the water heater
[1] No voltage to gas solenoid valve (SV,).
Normal: 93 to 120 VDC between COM (blue) & #9 (green)
(during operation) C
[2] No voltage to gas solenoid valve (SV,).
Normal: 93 to 120 VDC between COM (blue) & #73 (red)
(during operation)
5 Gas solenoid valve (SV,) fault
[1] Disconnected wiring to gas solenoid valve (SV,)
Normal: 1.35 to 1.65 kQ between COM (blue) & #9 (green)
[2] Disconnected wiring to gas solenoid valve (SV,)
Normal: 2.07 to 2.53 kQ between COM (blue) & #73 (red)
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point

6 Fault of PCB in the water heater

. No voltage flow adjustment valve J
* Fluctuation of hot Normal: 7.0 to 16 VDC between (red-black)
water temperature 7 Flow adjustment valve fault
Normal: 0.09 to 0.2 kQ between (red-black) J

Malfunction description Cancellation method

Incorrect DIPswitch setting fault Turn off the power or water supply

031 Check point

Check the DIPswitch settings on PCB

Malfunction description Cancellation method

Warning for the “991” error code On the PCB, press the INC and DEC
(Refer to section 12-3) buttons simultaneously for 3 sec. Then
turn the power off.

1 Check the gas type of the water heater.

2 Check how long the water heater has been installed and in use.

3 Check the installation location.

101 4 Check the altitude/elevation of area of where the water heater

installed.

5 Check the vent length.

6 Check if there is any blockage in the intake air and/or exhaust.

7 Check if there is dust and lint in burner and heat exchanger,
when the water heater has been installed in laundry room.

8 Check if there is grease and dirt in burner and fan motor, when
the water heater has been installed in restaurant.

9 Check the manifold pressure in the water heater.
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Malfunction description Cancellation method

Ignition failure Turn off the power or water supply

111

Error code is shown
after three failed
attempts at ignition

1 Check gas supply and inlet gas pressure (Refer to section 1)
2 Check the igniter (Refer to section 10-19)
Visual inspection: connection/breakage of wires and/or
observed weak spark.
[1] Cracks/soot on igniter rod
[2] Improper gap between burner & igniter rod
Normal gap: 0.16" (4mm)
[3] PCB fault
Normal: 108 to 132 VAC at #7 (purple-purple) (during ignition)
3 PCB fault
[1] No voltage to main gas solenoid valve (MV)
Normal: 93 to 120 VDC between COM (blue) & #3 (light blue)
(during operation)
[2] No voltage to gas solenoid valve (SV,)
Normal: 93 to 120 VDC between COM (blue) & #53 (orange)
(during operation)
[3] No voltage to gas proportional valve (VG )
Normal: 1.0 to 15 VDC between white & red (during operation)
4 Gas solenoid valve fault
[1] Main gas solenoid valve (MV) fault
Normal: 1.35 to 1.65 kQ between COM (blue) & #3 (light blue)
[2] Gas solenoid valve (SV,) fault
Normal: 1.35 to 1.65 kQ between COM (blue) & #53 (orange)
[3] Gas proportional valve (VG) fault
Normal: 1.0 to 15 VDC between white & red (during operation)
5 Disconnected/damaged O.H.C.F. (Refer to section 10-16)
Visual inspection: connection/breakage of wires.
Normal: 1.0 Q or less between blue & blue
6 Disconnected/damaged hi-limit switch. (Refer to section 10-14)
Visual inspection: connection/breakage of wires.
Normal: 1.0 Q or less between blue & blue
7 Inspect flame rod
[1] Check for any soot on the rod.
[2] Check the connection of ground wire; make sure there is firm
contact to the ground of the water heater.
(in this case, the wire is contacted to the manifold surface.)
[3] PCB fault
During operation: more than 1 pA through the flame rod
wire (orange)
[4] Flame rod fault
During operation: more than 1 pA through the flame rod
wire (orange)

8 Check if hi-limit switch is properly functioning.

H1

H1

Cc2

C1
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Malfunction description Cancellation method
Loss of flame Turn off the power or water supply
Check point
121 1 Check gas supply and pressure (Refer to section 1)
2 PCB fault
[1] No voltage to gas main solenoid valve (MV) C
Normal: 93 to 120 VDC between COM (blue) & #3 (light blue)
Error code is shown (during operation)
after three failed [2] No voltage to gas solenoid valve (SV,)
attempts at ignition Normal: 93 to 120 VDC between COM (blue) & #53 (orange)
(during operation)
[3] No voltage to gas proportional valve (VG ) H1

Normal: 1.0 to 15 VDC between white & red (during operation)
3 Gas solenoid fault
[1] Main gas solenoid valve (MV) fault C
Normal: 1.35 to 1.65 kQ between COM (blue) & #3 (light blue)
[2] Gas solenoid valve (SV,) fault
Normal: 1.35 to 1.65 kQ between COM (blue) & #53 (orange)
[3] Gas proportional valve (VG) fault H1
Normal: 1.0 to 15 VDC between white & red
4 Check for soot on the flame rod I
[1] Clean the flame rod
[2] PCB fault
During operation: more than 1 pA through the flame
rod wire (orange)

5 Disconnected/damaged O.H.C.F. (Refer to section 10-16) C2
Visual inspection: connection/breakage of wires.
Normal: 1.0 Q or less between blue & blue

6 Check if hi-limit switch is properly functioning.
7 Disconnected/damaged hi-limit switch. (Refer to section 10-14) c1

Visual inspection: connection/breakage of wires.
Normal: 1.0 Q or less between blue & blue

Malfunction description Cancellation method

Disconnected/short-circuited outlet thermistor

(Only 240 (T-H3J) / 340 (T-H3S) models)

Disconnected/short-circuited heat exchanger
311 thermistor (Only 540 (T-H3) models)

Diagnosis Check point

1 Outlet thermistor / Heat exchanger fault ~ (Refer to section 10-12)
Visual inspection: connection/breakage of wires and/or debris on E1l
thermistor.
Check voltage/resistance between black & black (#113).
Refer to Section 8 (A) for proper range of values.

Turn off the power or water supply
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Malfunction description Cancellation method

Disconnected/short-circuited inlet thermistor Turn off the power or water supply

321 1 Inlet thermistor fault (Refer to section 10-12)
Visual inspection: connection/breakage of wires and/or debris on E2
thermistor.

Check voltage/resistance between black & black (#42).
Refer to Section 8 (A) for proper range of values.

Malfunction description Cancellation method

Disconnected/short-circuited outlet thermistor

(Only 540 (T-H3) models) Turn off the power or water supply

331 Diagnosis Check point
1 Heat exchanger thermistor fault (Refer to section 10-12)
Visual inspection: connection/breakage of wires and/or debris on E3
thermistor.

Check voltage/resistance between black & black (#12).
Refer to Section 8 (A) for proper range of values.

Malfunction description Cancellation method

Disconnected/short-circuited exhaust thermistor
(Only Direct Vent Indoor models only)

341 Check point

Turn off the power or water supply

1 Exhaust thermistor fault (Refer to section 10-13)
Visual inspection: connection/breakage of wires and/or debris on K1
thermistor.

Check voltage/resistance between white & white.
Refer to Section 8 (B) for proper range of values.

Malfunction description Cancellation method

Disconnected AFR rod Turn off the power or water supply
1 AFR rod fault (Refer to section 10-6) |

Visual inspection: connection/breakage of wires, soot on it.
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Malfunction description Cancellation method

Flow sensor failure (Only Easy-link system) Turn off the power or water supply

1 Flow sensor fault (Refer to section 10-10)
Visual inspection: connection/breakage of wires and/or debris on H2
impeller.
Check voltage/resistance between (red & black) or (white & black)

Malfunction description Cancellation method

Fault of driving circuit for main gas solenoid valve
MV)
510 !
(The computer checks the condition of the main Turn off the power supply
gas valve immediately after every operation)

1 PCB and/or main gas valve fault (Refer to section 10-4 & 10-18)
Visual inspection of gas valves: connection/breakage of wires.
Normal: 93 to 120 VDC between COM (blue) & #3 (light blue) C
(during operation)
Visual inspection of PCB: connection/breakage of wires and/or burn
marks on the computer board.
2 Main gas valve fault

Malfunction description Cancellation method

Fault of driving circuit for any of the gas solenoid
551 valves (SV,, SV, and/or SV,)

(The computer checks the condition of the

solenoid valves 6 hours after every operation)

1 PCB and/or gas valve fault
(Refer to section 10-4 & 10-18)
Visual inspection of gas valves: connection/breakage of wires.
Normal: 93 to 120 VDC between COM (blue) & #9 (green) C
(during operation)
Normal: 93 to 120 VDC between COM (blue) & #53 (orange)
(during operation)
Normal: 93 to 120 VDC between COM (blue) & #73 (red)
(during operation)
Visual inspection of PCB: connection/breakage of wires and/or burn
marks on the computer board.

2 Gas solenoid valve fault (SV,, SV, and/or SV,)

Turn off the power supply
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Malfunction description Cancellation method

Fan motor fault Turn off the power or water supply

el Check point

1 PCB and fan motor fault (Refer to section 10-3 & 10-18)
Visual inspection of fan motor: connection/breakage of wires or
dust buildup (causing electrical shortage)

Normal: 132 to 192 VDC between red & blue (during operation)
Normal: 13 to 17 VDC between yellow & blue (during operation)
Normal: 2.0 to 6.5 VDC between orange & blue (during operation)

Verify fan motor speed of the water heater using the "diagnostics G
mode" of the controller. (Refer to section 12-1)

Visual inspection of PCB: connection/breakage of wires and/or
burn marks on the computer board.

Malfunction description Cancellation method

Flow adjustment valve fault
. Turn off the power or water supply
651 (Only Easy-link system)

1 PCB and flow adjustment valve fault
(Refer to section 10-9 & 10-18)
Visual inspection of flow adjustment valve: connection/breakage of

wires, motor drive locked due to scale buildup, and/or
water leakage. J

Normal: 7.0 to 16 VDC between (black-red)

Visual inspection PCB: connection/breakage of wires and/or burn
marks on the computer board.

Malfunction description Cancellation method

Bypass valve fault (Only 540 (T-H3) models) Turn off the power or water supply

1 PCB and bypass valve fault
(Refer to section 10-11 & 10-18)
Visual inspection of bypass valve: connection/breakage of wires,
motor drive locked due to scale buildup, and/or water leakage.
Normal: 3.0 to 11 VDC between (brown-red) J1

Visual inspection PCB: connection/breakage of wires and/or burn
marks on the computer board.

661

54 Page



CONFIDENTIAL

240 (T-H3J), 340 (T-H3S) and 540 (T-H3) models Service Manial
Ver. 1.00

Malfunction description Cancellation method

1 PCB fault ) ) (701 error code)
701 [1] Fault of preparation for the outlet thermistor Turn off the power or water supply
operation.
711 [2] Fault of driving circuit for Gas Proportional (711 error code)
Valve(VG ) Turn off the power supply

1 Check the PCB and/or gas proportional valve
(Refer to section 10-4 & 10-18)
Visual inspection PCB: connection/breakage of wires and/or
burn marks on the computer board.
Visual inspection gas proportional valve: connection/breakage H1
of wires of the gas proportional valve.
Normal: 20 to 40 Q between (white) & (red)

Malfunction description Cancellation method

False flame detection Turn off the power or water supply

721 Check poirt

1 False flame detection (5 sec.) |
2 Check for damp of flame rod.

Malfunction description Cancellation method

Miscommunication between water heater and Restoring proper cable connections
741 temperature remote controller between the water heater and
the Remote controller. When the
computerdetectsproperconnections
between the water heater and the
remote controller, "741" error code
will cease to display.

1 Temperature remote controller or PCB fault
Normal: 11 to 25 VDC between (white-black) F
2 Check for signs of power surges.
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Malfunction description Cancellation method

Miscommunication between water heater and When the computer detects
751 temperature controller (Direct Vent Indoor proper connections between the
models only) water heater and the temperature
controller, "751" error code will
cease to display.

1 Temperature controller or PCB fault
Normal: 11 to 25 VDC between (white-black) L
2 Check for signs of power surges.

Malfunction description Cancellation method

Miscommunication between Parent and Child Restoring proper cable connections
761 units for Easy-Link systems among all the water heaters. When
the computer detects proper
connections among all the water
heaters, "761" error code will cease
to display.

1 Inspect cable connections between Parent and Child units.
Normal: 15 VDC between (black-white) (during Easy-link operation) D1 and D2
2 Check for signs of power surges.
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Malfunction description Cancellation method

9241

Abnormal exhaust temperature Turn off the power or water supply
(Direct Vent Indoor models only)

1 Check how long the water heater has been installed and in use.
2 Check the vent length.

3 Check if there is any blockage in the intake air and/or exhaust. K1
4 Check if there is dust and lint in burner and heat exchanger, when
the water heater has been installed in laundry room. K2

5 Check the manifold pressure in the water heater.

6 Check if the set temperature is higher than 140°F (60°C) and the
system is recirculation. Recirculation system with high temperature
settings (above 140°F) can lead to this error code.

Malfunction description Cancellation method

991

Imperfect combustion Turn off the power or water supply

B R iche oIz If not possible, press and hold

the INC and DEC buttons on the
computer board simultaneously for
more than 3 sec.

1 Check the gas type of the water heater.

2 Check how long the water heater has been installed and in use.

3 Check the installation place.

4 Check the altitude/elevation of area of where the water heater
installed.

5 Check the vent length.

6 Check if there is any blockage in the intake air and/or exhaust.

7 Check if there is dust and lint in burner and heat exchanger, when
the water heater has been installed in laundry room.

8 Check if there is grease and dirt in burner and fan motor, when the
water heater has been installed in restaurant.

9 Check the manifold pressure in the water heater.
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12-1. Diagnosis using the temperature controller
and temperature remote controller

TEMPERATURE CONTROLLER
and TEMPERATU REREMOTE CONTROLLER

The illustration below shows an example of the controllers. The exact display may differ from examples.

Temperature controller Temperature remote controller

Display for Temperature «

When the stand by LED is ON,the — »"INFO" Button «——
hot water temperature will be T

displayed.

Each time the button is pressed,
the operation mode is selected
in the sequence of the following.

Inlet water Outlet water Water
rtemperature > temperature flow —|

L »IN USE LED (Green) <« | ks

The lamp lights during combustion.
eeeeeeeeeee burns m scalding. Children,

STANDBY LED (Orange L

The indicator is ON to show that "o
power is ON.

L » "ON/OFF" Button <
Press this button to
"HOT" Button start or stop operation.

>"COLD" Button
Press the "HOT" button or the "COLD"
button to set the hot water temperature.

WARNING: Temperatuf above 125°F (52°C) can
om s

A A

< Individual unit >

1. Press the "HOT" button and the "COLD" button simultaneously for at least 5 seconds to enter
“Diagnostic mode”.

2. Scroll up or down to the needed information (mode #) of the water heater by pressing the “HOT”
or “COLD” buttons (Fig.1 shows mode #6 being selected.)
When selecting information, please refer to the table on p. 61-62 for the proper mode 4.

3. Press the “INFO” button to select the mode #, and the information to which the mode # correlates
to will display on the controller. (Fig.2)

4. When the “ON/OFF” button is pressed or 30 minutes have elapsed without pressing any buttons,
the display will return to normal.

Mode # Information

(A . N

FLOW ’-’ FLOW ,l_ '_’
Fig. 1 Fig. 2

For example, the figures above show how to arrive at the outlet temperature information.




CONFIDENTIAL

240 (T-H3J), 340 (T-H3S) and 540 (T-H3) models Service Manial
Ver. 1.00

< For multiple units in an Easy-Link system >

1. Press and hold the "HOT" and "COLD" buttons simultaneously for at least 5 seconds to enter
“Diagnostics Mode”.

2. "0" will be displayed on the controller. (See Fig. 1)

3. Scroll to the desired 540 (T-H3) unit # in the easy-link system by pressing the "HOT" or the
"COLD" buttons to scroll up or down. (Fig. 2 shows that unit #2 is being selecting)

NOTE: The definition of the unit #'s:
“0” will yield information about the Easy-link system as a whole, and “1” will yield
information about the parent unit, “2”, “3”, & ”4” will yield information about each
of the individual 540 (T-H3) models installed in the Easy-link system.

In an Easy-link system of 540 (T-H3) models, a maximum of four units of the water
heaters can be linked together.

4. Press the “INFO” button to select the desired unit #.
5. When the desired unit # is selected and fixed, scroll up or down to the needed information
(mode #) of the unit by pressing the “HOT” or “COLD” buttons.

(Fig.3 shows mode #6 is being selected.) When selecting information, please refer to the
table on p.61-62 for the proper mode #.

6. Press the “INFO” button to select the mode #, and information to which the mode # correlates to
will display on the controller. (Fig. 4)

7. When the “ON/OFF” button is pressed or 30 minutes have elapsed without pressing any buttons,
the display will return to normal.

Whole
diagnosic mode

IC';‘UT ’-’

FLOW ’-’
Fig. 1

Information

(271

— N

Fig. 4

For example, the figures above show how to arrive at the outlet temperature information for Unit #2 in
an Easy-Link System.

NOTICE e Although the controller of the parent unit will display the set temperature at
the Easy-Link system, the controller of the child unit will not display the set

temperature.
¢ The controller means the temperature controller and the temperature remote
controller.
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Description of mode numbers in “Diagnostics Mode”

Total system flow rate 0 to 999 (GPM)

BTU requirement for

the multi-system 0to 999 (xkBTU/h)

Quantity of connected
water heaters

Priority water heater
unit

Quantity of
operational water
heaters

1 to 4 (units)

1to 4 (unit #)

0 to 4 (units)

100 to 185 °F

0 to 720 (minutes).
After 720, the next
rotation occurs

0 to 100 (cycles).
After 100, the next
rotation occurs

Set temperature

Operation time during
current rotation

ON/OFF cycles during
current rotation

N/A

Inlet temperature of
the priority unit
Outlet temperature of
the priority unit

32 to 212 (°F).
Over 212 °F = ES5,
Under 32 °F = EO

N/A

Unit information (#1 to #4)

0 to 999 (x 100 hours)

0 to 999
(x 1,000 cycles)

Total operation time

ON/OFF cycles

Fan motor speed 0to 999 (x 10 rpm)

Inlet temperature

32 to 212 (°F).
Over 212 °F = ES5,
Under 32 °F = EO

Heat exchanger
temperature (540
(T-H3) models only)

Outlet temperature

Air-Fuel ratio rod

current Y0 LR (Y

Flow rate 0 to 999 (x 0.1 GPM)

Energization time of
unit 0 to 999 (x 100 hours)
Integrating flow of 0 to 999

unit (x 10,000 gallons)
Error code history: displays most recent error
code

Error code history: displays 2nd most recent
error code

Error code history: displays 3rd most recent
error code

Clears memory in error code history*

Intfegratlng output of 0 to 999 MBTU/h
unit
0 to 16,

normal condition=6
32 to 212 (°F).
Over 212 °F = E5,

Under 32 °F = EO

Air-fuel ratio stage

Exhaust temperature
(Direct Vent Indoor
models only)

N/A
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Whole multi-unit system information (#0) Unit information (#1 to #4)
19 Bypass valve 0 to 999 (x 10 steps)
position** closed position =0
Ratio of hot water and 0
20 cold water** 0t0 999 (%)
21
22
N/A
23
24
EEPROM Initialization
25 Initializes current of gas proportional valve
and fan motor speed*
%6 N/A Current_value of 0 to 999 (mA)
proportional valve
The number of “1” means 1st stage
combustion stages “2” means 2nd stage
27 (The water heater “3” means 3rd stage
has 4 stages for “4” means 4th stage
combustion.) “0” means No burning
28 N/A
29 Estimated output from 0 to 999 (KBTU/h)
computer board
30 Actual output of unit 0 to 999 (kBTU/h)
31
N/A
32

*EEPROM Initialization of wate heater's computer: Press the “INFO” button on the controller while in mode# 14
and mode# 25 for at least 3 seconds to completely clear the
memory in the error code history.

**540 (T-H3) models only
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12-2. Verifying functionality of computer board

A. How to check if the computer board works properly

1. Check the power ON-OFF switch
of the water heater.

The factory setting is ON position.

Power ON-OFF switch

Temperature

Temperature controller remote controller

2. Turn on the ON/OFF button of
either the temperature controller or
the temperature remote controller.

If the computer board works properly, the green LED on the computer board will light up.

240 (T-H3J) / 340 (T-H3S) models
computer board

540 (T-H3) models
computer board

Green LED

Green LED

B. Data backup function of the temperature remote controller

The temperature remote controller has a backup function which allow the data was stored in the
computer, can be transferred to the temperature remote controller. When the computer board is

replaced, the stored data is transferred automatically to a new computer board by the
temperature remote controller.

Do not exchange both the controller and the computer board simultaneously.
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12-3. Displaying error code history, Clearing error code history
memory and Display patterns for error codes

Displaying error code history
Check the mode #11 to 13 of "Diagnostic Mode"
of the controller. (Refer to section 12-1)

Clearing error code history memory
Check the mode #14 of "Diagnostic Mode"
of the controller. (Refer to section 12-1)

2
o .

Temperature remote controller
Display patterns for error codes
The green LED will blink in the patterns shown below when the water heater has an error
code. When the water heater does not have an error code and is operating under normal

conditions, the green LED will remain solidly lit during operation and will remain completely
OFF during stand-by. For details on the error code, refer to p.47 - 57.

031, 701, 711 M W 1 1
2l epal, 2l I—I I—l |—| |—| |—| I—I
svbl, 2l Alhl
1l 12zl I I I | | | 4| U U I—
611, 651, 661 I I I | | | | |—| U U U I_
101, 941, 991 | I I | | | | | _| |—| U IJ U I
S0l o JEEpEp sy R
~ ~
0.5 sec. ON, 0.5 sec. OFF 3 sec.
Error Indication _ Error Indication
Green LED on the controller Green LED on the controller
031 Blinking three times 111 121
Blinking one time 701 611
711 Blinking four times 651
311 661
321 o 101 941
Blinking five times
o . 331 991
Blinking two times
341 510
391 Blinking six times 551

441 721
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12-4. Clearing the “101” and “991” error code

The “101” and “991” error codes signify imperfect (abnormal) combustion, caused by insufficient intake
air and/or obstructions in the exhaust.

A. If the “101” and “991” error code occurs, please check the following:

What is the gas-type of the water heater: propane or natural gas?

How long has the water heater been installed and been in use?

Where is the water heater installed: indoor, outdoor, attic, etc?

What is the altitude/elevation of the area of installation?

Are there any obstructions in the intake air and/or exhaust?

e Damper sticking.

e \ent Flaps installed on the Terminator.

e Snow build up around Terminator.

¢ |Installed in a closet. (No Ventilation or lack of combustion air)

6. Ifinstalled in laundry room, check the burner and heat exchanger. Dust and lint may deposit in
burner and heat exchanger.

7. Ifinstalled in restaurant, check the burner and fan motor. Grease and dirt may deposit in burner
and fan motor.

8. Check if the manifold pressure of the water heater is too high.

AN e

B. How to clear the “101” and “991” error code (after resolving the main root cause of
the error):
Turn off the controller. On the computer board, press and hold the “Increase” and “Decrease”
buttons simultaneously for at least 3 seconds until the red light turns on. Turn off the 120 VAC by
Power ON-OFF switch and turn back on. The “101” and “991” error code should then be cleared.

240 (T-H3J) / 340 (T-H3S) models
computer board

g
Green LED -
Increase button—2 g 540 (T-H3) models
= computer board
Decrease button Abnistanne
-
Sl i

Green LED

Increase button
Decrease button
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12-5. AFR rod function

<Function>
The AFR rod checks flame conditions during combustion. When the AFR rod detects unexpected flame
conditions, the computer board of the water heater adjusts the fan motor speed to ensure that air and

fuel are always at a proper mixture ratio, minimizing emissions.

< AFR normal range of values >

240 (T-H3J) models

Gas type Propane Natural gas Propane Natural gas
Combustion MAX 12.0to35.0 23.6to58.0 6.0to41.0 17.1to55.0
mode MIN 50t020.0 3.5t011.0 3.0t0150 3.8t019.0
340 (T-H3J) models .
Gas type Propane Natural gas Propane Natural gas

Combustion MAX 19.0t052.0 24.6to650 7.0to47.0 21.4to56.0

mode MIN 50t0200 3.5t011.0 3.0t0150 3.8t019.0
540 (T-H3) models X
Gas type Propane Natural gas Propane Natural gas

Combustion MAX 20.0t057.0 26.2t078.0 7.0t048.0 22.3to60.0
mode MIN 50t020.0 3.5t0o11.0 3.0to15.0 3.8to 19.0

If the detected AFR value is higher than the normal value, the FM speed is increased.
If the AFR value is lower than the normal value, the FM speed is decreased.

These values are read with the front cover close.

Measure the values after the water heater for ten minutes.

*The AFR stage can be confirmed in “Diagnostic Mode”. (Section 12-1)

<The relationship between the AFR stage and the “101” and “991” error codes>

FM Stage
+15% 16 "991" error code (Condition of AFR stage)
e 0to 5: Air-rich

In order to solve the “air excess” problem, the
fan motor speed is automatically decreased
and AFR combustion stage goes down.
e 6: Default
: : e 7 1to 16: Gas-rich or Air shortage

e In order to solve the “air deficiency”

: i problem, the fan motor speed is
0% _ Default condition automatically increased and AFR

combustion stage goes up.
e 15:“101” error code
e 16:“991” error code

; e  When the “101” or “991” error code appears,
-9% 0 see section 12-4.

+135% 15 "101" error code .
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12-6. DIPswitch settings
240 (T-H3J) and 340 (T-H3S) models

The 240 (T-H3J) /340 (T-H3S) Indoor shares the computer Computer board
board with the 240 (T-H3J) /340 (T-H3S) Outdoor. The
DIPswitches have certain special functions as shown
on the following table and generally should not need
adjustment. Carefully verify the functions of each
DIPswitch before changing any settings.

240 (T-H3J) / 340 (T-H3S) models penkc o DiPswiches

1 Gas type Propane Disable
2 Natural gas Disable
3 FM+, FM- and Input-
nenp . . DEFAULT
4 (FM speed is increased automatically. See section 12-13) —
5 ON ==
oFf L
No.3: OFF
NO.4: OFF
No.5: OFF
6 Installation settings
7 Set DIPswitches shown
Set DIPswitches shown in the table below depending on the vent length. in the table below.
Outdoor models
ERETT s to 20 ft (DEFAULT) 21t0 40 ft 41t0 70 ft on 12345678910
5 to 50 ft (DEFAULT) 51 to 100 ft N/A oF
O,\‘12345678910 ON12345678910 12345678910 No. 6 : OFF
N 1 2 T N I A
No. 6 : ON No. 6 : OFF No. 6 : ON
No. 7 : OFF No. 7 : OFF No. 7 : ON
8 N/A N/A N/A
(Default)
9 Output temperature settings 140 °F (60 °C) 120 °F (49 °C)
(Default 120 °F) (Default)
10 Deactivation of the exhaust temperature control Enable Disable

(This switch is for a specialized purposes only) (Default)
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The 540 Indoor (T-H3-DV) shares the

computer board with the 540 Outdoor
(T-H3-0S). There are two banks of DIPswitches
(upper and lower bank) on the computer board.
The upper bank has certain special functions

as shown on the following table and generally
should not need adjustment. Carefully verify the
functions of each DIPswitch before changing
any settings.

Upper bank of
DIPswitches

540 (T-H3) models

The upper bank of DIPswitches

Ver. 1.00

540 (T-H3) models
computer board

Lower bank of
DIPswitches

Gas type Propane
2 Natural gas
3 Installation settings
4
Set DIPswitches shown in the table above depending on the vent length.
ERYETT s to 20 ft (DEFAULT) 21t0 40 ft 41to 70 ft
5 to 50 ft (DEFAULT) 51 to 100 ft N/A
0N12345678 ON12345678
OFF
No.3:ON No. 3 : OFF No.3:ON
No. 4: OFF No. 4 : OFF No.4 : ON
5 N/A N/A
6 Deactivation of the exhaust temperature control Enable
(This switch is for a specialized purposes only)
7 Allow adjustments of fan motor speed Enable
(Changing the FM speed is similar to changing the
manifold pressure. See section 12-15)
8 Deactivation of the freeze protection firing system  Enable

Disable

Disable

Set DIPswitches shown
in the table below.

Outdoor models

12345678
Hmi Ooon

orp BT
No. 3 : OFF
No. 4 : ON

N/A
(Default)

Disable
(Default)

Disable
(Default)

Disable
(Default)
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The lower bank of DIPswitches

Parent/Child setting for Easy-Link systems Parent Child
(Default)
2 FM+, FM- and Input-
3 (FM speed is increased automatically. See section 12-13)
4 DEFAULT
oN 123456
OFF =
No.2: OFF
NO.3: OFF
No.4: OFF
5 Output temperature settings 140 °F (60 °C) 120 °F (49 °C)
(Default 120 °F) (Default)
6 Easy-link connections with previous models Enable Disable

(See section 12-12) (Default)
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12-7. Assigning unit numbers in the Easy-link system

A. How to display the unit number

Press the “Increase” button on the computer board of
child unit. The controller of the child unit will then
display the assigned number for that 540 (T-H3) unit

for 10 sec.

NOTE: In a single-unit installation, the numbering system

Only 540 (T-H3) models

is disabled.

B. How to reset and reconfigure the humbering of units

Unit #'s can be reset and reassigned manually:

| opemtion | Screenonthe controller

1.

2.

Press and hold the “Increase” button on the computer
board of the parent unit for at least 5 seconds.

The green LED on the computer board of the parent
unit will be blinking for 10 seconds.

The controller of the child unit will display “000” to
signify for 10 sec that the computer memory has been
erased of its previously assigned unit #.

Press and hold the "Increase" button on each child unit
in the new order of your choosing.
The new unit numbers will be assigned in this order.

Parent Child Child Child
unit unit unit unit

540 (T-H3) models
computer board

Increase button

Ty

row  LILILY

e Each 540 (T-H3) models in an Easy-link system is assigned a random unit #,
except for the Parent unit, which is always assigned as unit #1.

e When more than four units of the 540 (T-H3) models are connected in
an Easy-link system, only the first four units will work as a system. The

remaining units will not operate.
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12-8. (A) ON/OFF conditions: Overview

The following table shows the ON/OFF conditions of the water heater.

ON / OFF Conditions

The BTU requirement is more than 29,800 BTU/h
OR
Inlet water temperature is lower 5.4 °F than the set temperature and

Conditions needed BTU requirement is more than 14,880 BTU/h

to turn ON.

AND
The water flow rate is more than 0.5 GPM
OR
The water flow rate is more than 0.8 GPM (Only 135 °F (57 °C))
The BTU requirement is lower than 11,900 BTU/h
AND
*Inlet temperature is higher than the temperature that is -18 °F below
the set temperature.
OR
Conditions needed Inlet temperature is higher than the set temperature
to turn OFF. OR
Heat exchnager temperature is over 194 °F
OR
The water flow rate is less than 0.4 GPM
OR

The water flow rate is less than 0.5 GPM (Only 135 °F (57 °C))
*Only if the set temperature is below 115 °F (46 °C).




CONFIDENTIAL

240 (T-H3J), 340 (T-H3S) and 540 (T-H3) models Service Manial
Ver. 1.00

12-8. (B) ON/OFF conditions: BTU requirements

A. Calculating the ON/OFF conditions of the water heater
"Condition needed to turn the water heater ON"
(T_ =T, )xGPM x 500 > 14,880
"Condition needed to turn the water heater OFF"
(T, -T, )xGPMx500<11,900 orT_=T
Where: T_, = Set temperature and T_ = Inlet temperature

set

B. Calculation example
Set temperature: T _ = 120°F Flow rate = 2.5 GPM
"Condition needed to turn the water heater ON"
(120-T,)x2.5x500>14,880 T _<108.1°F
"Condition needed to turn the water heater OFF"
(120-T,)x2.5x500<11,900 T _>110.5°F
The output temperature at that moment will be 120 °F

C. ON/OFF table
Set temperature Flow rate (GPM)

() ] o5 ] 10 | 15 | 20 | 25 | 30 | 35 | 40|

ON 40.5 70.2 80.2 85.1 88.1 90.1 915 92.6

100 OFF 524 76.2 84.1 88.1 90.5 92.1 93.2 94.0
ON 50.5 80.2 90.2 95.1 98.1 100.1 101.5 102.6
1o OFF 62.4 86.2 94.1 98.1 100.5 102.1 103.2 104.0
ON 60.5 90.2 100.2 105.1 108.1 110.1 111.5 112.6
120 OFF 72.4 96.2 104.1 108.1 110.5 112.1 113.2 114.0
ON 70.5 100.2 110.2 115.1 118.1 120.1 121.5 122.6
130 OFF 82.4 106.2 114.1 118.1 120.5 122.1 123.2 124.0
ON 80.5 110.2 120.2 125.1 128.1 130.1 131.5 132.6
140 OFF 92.4 116.2 124.1 128.1 130.5 1321 133.2 134.0
ON 90.5 120.2 130.2 135.1 138.1 140.1 141.5 142.6
150 OFF 102.4 126.2 134.1 138.1 140.5 142.1 143.2 144.0
ON 100.5 130.2 140.2 145.1 148.1 150.1 151.5 152.6
160 OFF 112.4 136.2 1441 148.1 150.5 152.1 153.2 154.0
ON 115.5 145.2 155.2 160.1 163.1 165.1 166.5 167.6
17> OFF 127.4 151.2 159.1 163.1 165.5 167.1 168.2 169.0
— ON 125.5 155.2 165.2 170.1 173.1 175.1 176.5 177.6

OFF 137.4 161.2 169.1 173.1 175.5 177.1 178.2 179.0
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12-9. Multi-unit system ON/OFF conditions
Only 540 (T-H3) models

In an Easy-Link system, the amount of 540 (T-H3) models called on to activate depends on the FLOW
RATE and the SET TEMPERATURE.

1. Condition required to activate an additional 540 (T-H3) models:
Flow rate required to activate additional 540 (T-H3) models =A x n
Where n = number of currently activated 540 (T-H3) models
and A is dependent on the set temperature. See table below:

Set temperature Factor "A"
°F °C GPM L / min
100 - 120 38-49 3.4 13
125 - 130 52 -54 3.2 12
135 - 140 57 - 60 2.9 11
145 63 2.6 10
150 - 185 66 - 85 2.4 9

2. Condition required to reduce the number of activated 540 (T-H3) models:
A. In the case of reducing down from two units of 540 (T-H3) models to one unit of 540
(T-H3) models:
Flowrate=A /1.7
B. All other cases: Flow rate = A x (n - 2)

3. Example: Set temperature = 120 °F in a four unit system and priority unit is No. 1

To activate additional To reduce number of activated
540 (T-H3) models 540 (T-H3) models

q Factor "A" T Factor "A"
nit No. nit No.

| GPm | L/ min | Pm [ L/min |
No.1 ON 0.5 1.9 No.4 ON 6.8 26
No.2 ON 3.4 13 No.3 ON 3.4 13
No.3 ON 6.8 26 No.2 ON 2.0 7.6

No.4 ON 10.2 39 No.1 ON 0.37 1.5
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12-10. Operation time for unit rotation
Only 540 (T-H3) models

The unit that turns on first is whichever unit the 540 (T-H3) models decides is the primary unit.
The priority unit will rotate when it reaches 100 ON/OFF cycles or after 12 hours of operation.

NOTE: The priority unit is the unit that turns on first when there is a hot water demand.
When there is a black out and/or cut off for over 50 minutes, priority unit will switch back to Unit #1.
Example: Four units of 540 (T-H3) models Rotation

A rotation occurs when:
ON/OFF cycles (x100 times) or Hours of operation (12 hours)

2 3 4

Priorty unit 1

Priorty unit 4 1 2 3

Priorty unit 3 4 1 2
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12-11. Individual unit operation in easy-link system while parent unit
is under abnormal conditions (Individual operation mode)
Only 540 (T-H3) models

In an easy-link system, if a parent unit undergoes abnormal conditions, the 540 (T-H3) models can
operate as individual units. If this happens, the minimum flow rate of the system changes from 0.5 GPM
to 0.5 GPM multiplied by the number of the 540 (T-H3) models. Refer to the following example:

Ex: Minimum flow rate of a four unit easy-link system.
Under normal conditions: 0.5GPM
When the parent unit fails: 0.5x4=2.0GPM

¢ Minimum flow rate of the easy-link system depends on the number of the units installed in the easy-
link system.

¢ The set temperature of each unit individual is the set temperature before the failed communication
happened between child unit and parent unit.
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12-12. Easy-Link connections with previous models

The 540 (T-H3) can be connected with the previous models ; 520 (T-H2).

A. DIPswitch setting on the computer board of the 540 (T-H3
A If a Easy-link system contains a 520 (T-H2), change DIPswitch No.6 on the lower
bank all of the 540 (T-H3) computer board to the “ON” position.
CAUTION
ON 12345/6 DIPswitch setting on the 540 (T-H3)
j H (Lower bank of DIPswitches)
OFF J
The dark square is the direction the DIPswitch should be set to.
B

. Basic diagram of connections between the Easy-Link system units
*The previous models indicates a 520 (T-H2).

Example of correct connections

Case 1 Case 2
540 Previous ||||Previous ||||Previous Previous ||||Previous |||| Previous 540
(T-H3) models*

models* |||| models*

.

models* |||| models* ||| models* |||| (T-H3)

Temperature remote controller :
Temperature remote controller : 9007603005 (TM-RE30)
9008172005 (TM-RE40)

Case 3

Previous 540

Previous 540
models* ||| (T-H3)

models* [||| (T-H3)

Temperature remote controller :
9007603005 (TM-RE30)
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C-1. Temperature settings

When the 540 (T-H3) is connected with any 520 (T-H2) as part of an Easy-Link system, the available
set temperatures will default to what is available on a 520 (T-H2) (from 100 °F to 175 °F/185 °F as
shown below).

¢ Although 540 (T-H3) can be connected with the temperasture temperature
remote controller 9008172005 (TM-RE40), it cannot be connected with the

temperature remote controller 9007603005 (TM-RE30).
Although 520 (T-H2) can be connected with the temperature remote
controller 9007603005 (TM-RE30), these cannot be connected with the
temperature remote controller 9008172005 (TM-RE40).

CAUTION |,

Temperatures available under the Normal Temperature Mode*
n 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175

383 40 43 45 50 52 55 57 60 63 65 68 70 75 77 80
*Factory setting (Default): 120 °F

Temperatures available under the High Temperature Mode*
n 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185

43 45 50 52 55 57 60 63 65 68 70 75 77 80 82 85

*Factory setting (Default): 120 °F
See next page for details.
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HIGH TEMPERATURE MODE

A The following procedure apply only to case 1 of B.
(Refer to P.76)

CAUTION

| opemton ] seeen

1.

Turn on the 120 VAC power supply to the unit.

Press the "ON/OFF" button on the remote in order to
turn the controller off.

Press the 'INFO" button for at least 3 seconds.

If the "HI" display on its screen, you can set the high
temperature mode.

If the "Lo" display on its screen, you can set the default
mode.

After 5 seconds, the display will return to normal.

Press the "ON/OFF" button on the remote in order to
turn the controller on.

Press the "HOT" button or the "COLD" button to set the
temperature setting of the unit.

(Increasing temperature, example 140 °F to 145 °F)

Press the "HOT" button to set 140 °F. Simultaneously
press and hold the "HOT" and "INFO" buttons for at
least 3 seconds. It shows the 145 °F on its display. The
display will be blinking for 10 seconds and set.

You can set the temperature from 100 °F (37 °C) to 185
°F (85 °C).

D. Diagnostic mode with previous models

B

B

(COLDV\] ( HOT A

. E \ S

S

When the 540 (T-H3) is connected with 520 (T-H2) as part of an Easy-Link system, you can
normally see the “Diagnostics Mode”. However, if the 540 (T-H3) is connected with T-H2,
it have to be careful. Because the “Diagnostics Mode” for 520 (T-H2) is different from 540 (T-H3).
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12-13. High-Altitude Region Support Functions

240 (T-H3J) and 340 (T-H3S) models
<Using these functions> Computer board

The high-altitude region support functions have four
operation levels, with the appropriate level being set up

by the installer until the abnormal sound problem is solved.
The desired level can be specified at the bank of DIPswitches
(No.3, No.4 and No.5) on the computer board. See the table
below.

Bank of DIPswitche

Indoor models of 240 (T-H3)J) / 340 (T-H3S) : Propane

Output Fan motor DIPswitch settings
reduction _|speed change|  Nos | No4 | Nos
OFF OFF OFF

0 0 (DEFAULT) N/A N/A

1 2%%8% N/A 3% OFF ON OFF

5 Up to -8 % 5% ON ON OFF
5,000 ft 1% 7% OFF OFF ON

5 Up to 14 % 9% ON OFF ON
7,500 ft 18 % 12% OFF ON ON

4 10“;’(;5’ o 22 % 15 % ON ON ON

Special function N/A -7% ON OFF OFF

Indoor models of 240 (T-H3J) / 340 (T-H3S) : Natural gas

Output Fan motor DIPswitch settings
OFF OFF OFF

0 0 (DEFAULT) N/A N/A
Up to o
1 2500 ft N/A 6% OFF ON OFF
5 Up to -6 % 10 % ON ON OFF
5,000 ft -9 % 14 % OFF OFF ON
3 Up to -12 % 18 % ON OFF ON
7,500 ft -15 % 22% OFF ON ON
Up to P o
4 10,100 ft 18 % 26 % ON ON ON

Special function N/A -7 % ON OFF OFF
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Outdoor models of 240 (T-H3J) / 340 (T-H3S) : Propane

Output (e DIPswitch settings
OFF OFF OFF

0 0 (DEFAULT) N/A N/A
Up to o

1 2 000 ft N/A 3% OFF ON OFF
Up to

2 4,000 ft -11 % 7% OFF OFF ON
Up to G o

3 6,000 ft 14 % 9% ON OFF ON

4* Consult our Technical Services Department

Special function N/A -7 % ON OFF OFF

*|f the abnormal sound problem presists even with a "Level 3" setting, please contact our Technical Service
Department for advice. Note that there are many high risks associated with manually changing manifold pressure.

Outdoor models of 240 (T-H3J) / 340 (T-H3S) : Natural gas

Level Output Fan motor DIPswitch settings
reduction _|speedchange|  No3 | No4 | Nos
OFF OFF OFF

0 0 (DEFAULT) N/A N/A

1 Z%%S%t N/A 6% OFF ON OFF
2 4%%8%[ 9% 14 % OFF OFF ON
3 6%%5% 12 % 18 % ON OFF ON
4* Consult our Technical Services Department

Special function N/A -7 % ON OFF OFF

*If the abnormal sound problem presists even with a "Level 3" setting, please contact our Technical Service
Department for advice. Note that there are many high risks associated with manually changing manifold pressure.
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540 (T-H3) models

<Using these functions>
computer board

The desired level can be specified at the Lower bank of
DIPswitches (No.2, No.3 and No.4) on the computer board. @@w 0 *ﬁ?

See the table below.

Lower bank of
DIPswitches

Indoor models of 540 (T-H3) : Propane

Output Fan motor DIPswitch settings
reduction | speed chane|  Noz | No3 [ Nod |
OFF OFF OFF

0 0 (DEFAULT) N/A N/A

1 2%%;"& N/A 3% OFF ON OFF

5 Up to -8 % 5% ON ON OFF
5,000 ft 1% 7% OFF OFF ON

5 L i 14 % 9% ON OFF ON
7,500 ft 18 % 12 % OFF ON ON

4 10Ufotg o 22 % 15 % ON ON ON

Special function N/A -7% ON OFF OFF

Indoor models of 540 (T-H3) : Natural gas

Output o e DIPswitch settings
OFF OFF OFF

0 0 (DEFAULT) N/A N/A
Up to o
1 2500 ft N/A 6% OFF ON OFF
5 Up to -6 % 10 % ON ON OFF
5,000 ft 9% 14 % OFF OFF ON
. Up to 12 % 18 % ON OFF ON
7,500 ft -15 % 22 % OFF ON ON
Up to e o
4 10,100 ft 18 % 26 % ON ON ON

Special function N/A 7% ON OFF OFF
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Outdoor models of 540 (T-H3) : Propane

Output Fan motor DIPswitch settings
OFF OFF OFF

0 0 (DEFAULT) N/A N/A
Up to o

1 2,000 ft N/A 3% OFF ON OFF
Up to 0o o

2 4,000 ft 11 % 7 % OFF OFF ON
Up to G o

3 6,000 ft 14 % 9 % ON OFF ON

4* Consult our Technical Services Department

Special function N/A -7% ON OFF OFF

*|f the abnormal sound problem presists even with a "Level 3" setting, please contact our Technical Service
Department for advice. Note that there are many high risks associated with manually changing manifold pressure.

Outdoor models of 540 (T-H3) : Natural gas

Level Output Fan motor DIPswitch settings
reduction _|speedchange|  No2 | No3 | Nos
OFF OFF OFF

0 0 (DEFAULT) N/A N/A

1 2%%8% N/A 6% OFF ON OFF
2 4%%(% 9% 14 % OFF OFF ON
3 6%%8‘},( 12 % 18 % ON OFF ON
4* Consult our Technical Services Department

Special function N/A -7% ON OFF OFF

*|f the abnormal sound problem presists even with a "Level 3" setting, please contact our Technical Service
Department for advice. Note that there are many high risks associated with manually changing manifold pressure.
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12-14. Adjusting manifold gas pressure

The manifold gas pressure on the water heater can be adjusted by following the procedures below.

Adjusting the manifold pressure can cause unexpected combustion conditions
during operation, which can cause a health hazard, damage the water heater,
and/or shorten its lifespan. Therefore, changing the manifold pressure is not
recommended unless there are very strong reasons to do so (e.g. high elevation
installations), and with the consultation of the Technical Services Department.

WARNING

Adjusting maximum manifold pressure

1. Ensure that water heater is not in operation.

2. Remove the screw off the manifold port of the water heater. (Fig. 1)

3. Connect a manometer to the manifold port using a tube (Fig. 2). Ensure that this connection is
secure enough to prevent gas leak.

4. Run water through the water heater to activate its operation. If presence of a gas leak is detected,
immediately shut off the water heater and inspect the tube/manifold connection; otherwise,
proceed onto the next step.

5. Press and hold down the “MAX” button on the computer board. While holding down the “MAX”
button, press either the “Increase” or “Decrease” button to increase or decrease the manifold gas
pressure, respectively (Fig. 3). Refer to the manometer to verify that pressure has been set to
desired value.

6. After gas pressure has been set, deactivate the water heater, remove the manometer tube, and
replace the port screw.

Adjusting minimum manifold pressure

1. Ensure that water heater is not in operation.

2. Remove the screw off the manifold port of the water heater. (Fig. 1)

3. Connect a manometer to the manifold port using a tube (Fig. 2). Ensure that this connection is
secure enough to prevent gas leak.

4. Run water through the water heater to activate its operation. If presence of a gas leak is detected,
immediately shut off the water heater and inspect the tube/manifold connection; otherwise,
proceed onto the next step.

5. Press and hold down the “MIN” button on the computer board. While holding down the “MIN”
button, press either the “Increase” or “Decrease” button to increase or decrease the manifold gas
pressure, respectively (Fig. 3). Refer to the manometer to verify that pressure has been set to
desired value.

6. After gas pressure has been set, deactivate the water heater, remove the manometer tube, and
replace the port screw.
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\ Tube
Computer board
——— Manifold port
To manometer
Fig. 3
MIN button
MAX button g
2600 ™7
MAX button =
MIN button =
Increase button Sy T 1]
Decrease button | e
Increase button P

Decrease button

240 (T-H3J) / 340 (T-H3S) models 540 (T-H3) models
computer board computer board
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12-15. Manually adjusting the fan motor speed
Only 540 (T-H3)models

While the FM+ DIPswitch will automatically increase the fan speed by 6%, the fan motor speed on
the 540 (T-H3) models can also be manually adjusted. In order to perform manual adjustments to the
speed, a controller is required.

amount of intake air for combustion, which can cause excess CO emission from
the exhaust chamber if the fan motor speed is set incorrectly. Therefore, this
procedure should never be performed unless the Technical Services Department
has given consent and authorization.

c Manually adjusting the fan motor speed of the 540 (T-H3) models will change the

WARNING

Adjusting maximum fan motor speed

1. While water heater is in operation, set DIPswitch No.7 on the upper bank of the 540 (T-H3)
computer board to the “ON” position. (Fig. 1)

2. On the controller, display mode #3 (fan motor speed) by entering the “Diagnostics mode” (Refer to
Section 12-1).

3. Press and hold down the “MAX” button on the computer board. While holding down the “MAX”
button, press either the “Increase” or “Decrease” button to increase or decrease the fan motor
speed, respectively (Fig. 2). Refer to the controller display to verify that speed has been set to
desired value.

4. After fan speed has been set, set DIPswitch No.7 on the upper bank of the 540 (T-H3) computer
board back to the “OFF” position.

Adjusting minimum fan motor speed

1. While water heater is in operation, set DIPswitch No.7 on the upper bank of the 540 (T-H3)
computer boardto the “ON” position. (Fig. 1)

2. On the controller, display mode #3 (fan motor speed) by entering the “Diagnostics mode” (Refer to
Section 12-1).

3. Press and hold down the “MIN” button on the computer board. While holding down the “MIN”
button, press either the “Increase” or “Decrease” button to increase or decrease the fan motor

speed, respectively (Fig. 2). Refer to the controller display to verify that speed has been set to
desired value.

4. After fan speed has been set, set DIPswitch No.7 on the upper bank of the 540 (T-H3) computer
board back to the “OFF” position.

MIN button

DIPswitch setting on the 540 (T-H3) models MAX button
(Upper bank of DIPswitches) PIE

123456/7\8

<
k
]

BRBORR: HRRRARR:
[
1)
x
y
1
=

ON

Increase button —

OFF

7 Decrease button
The dark square is the direction

the DIPswitch should be set to. 540 (T-H3) models
computer board
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12-16. Freeze protection system

The 240 (T-H3J) models, 340 (T-H3S) models and 540 Outdoor (T-H3-0S) models freeze protection system
is comprised of the ceramic heating blocks. The ceramic heating blocks will heat up whatever portion of

the heat exchanger the blocks are strapped to.

There are two features to the 540 (T-H3) model’s freeze protection system: the automatic firing system
and the ceramic heating blocks. The automatic firing system allows the 540 (T-H3) models to briefly

fire on for about 3 seconds and the ceramic heating blocks will heat up whatever portion of the heat
exchanger the blocks are strapped to. The firing system mainly focuses on providing freeze protection
around the heat exchanger drum. The two heating blocks focus on protecting the inlet and outlet piping
inside the 540 (T-H3) models, as well as the front drum pipe. The conditions to activate either feature
are different from each other. However, the two features are not mutually exclusive, because they focus
on different areas of the 540 (T-H3) models. As long as each particular feature’s activation requirements

are met, it is possible for both features to operate at the same time.

Automatic firing system : Only 540 Direct Vent Indoor (T-H3-DV)
Activation conditions will depend on the on whether or it is an indoor / direct-vent installation. There
is the DIPswitch No.8 (the upper bank) on the computer board to the "OFF" position. Gas and electrical

power are required for this feature to operate.
After 5 minutes have elapsed since the 540 Direct Vent Indoor (T-H3-DV) previous firing operation, the
computer will continually check the temperatures of the inlet and heat exchanger thermistors (the
heat exchanger thermistor is the one that checks the temperature of the water immediately leaving

the heat exchanger, not the water leaving the 540 Direct Vent Indoor (T-H3-DV), which is mixed with
water from the bypass valve). The automatic firing system will not activate at all unless these 5

minutes have elapsed.
When the computer checks for these temperatures, the freeze protection firing system will activate if:
T, <32 °F
where Tex is the temperature of exhasut thermistor.
To sum it up in a chart:

5 minutes have elapsed . Will automatic firing
Case . . . Exhaust thermistor temperature .

since prior operation? be activated?
1 No Any No

2 Yes Above 32 °F No
3 Yes 32 °F and below Yes
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Ceramic heating blocks

The two heating blocks focus on protecting the inlet and outlet piping inside the water heater, as well as
the front drum pipe.

The blocks will only activate based on what the freeze protection thermostat senses. The thermostat is
located on the intake port for Direct Vent Indoor models, close in vicinity to the inlet and outlet pipes for
Outdoor models. Electrical power is required for this feature to operate.

The heating blocks will activate if the thermostat senses a surrounding temperature below 36.5 °F.

Once they are on, the heating blocks will only deactivate if surrounding temperatures reach above 46.4
°F.
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12-17. Draining and cleaning the inlet water filter

1. Close the manual gas shut off valve. V>

2. Turn off power to the water heater, wait a few seconds. And then turn on again.

IR

3. Wait 30 seconds for water valves starts to completely open.
Then turn off power to the water heater, yet again.

@\A

e

4. Close the water shut-off valve.

Drain plug
with Filter (Large)

5. Open all hot water taps in the house. When the all
water flow has ceased, close all hot water taps.

—
5 I
@ﬁ‘;ﬂ)

i

6. Have a bucket or pan to catch the water from the drain
plugs of the water heater. Unscrew the drain plugs to
drain all the water out of the water heater.

| Drain plug Water valve
(Small)

7. Wait a few minutes to ensure all water has completely
drained from unit.

8. Clean the filter: Inspect the water filter located within the cold inlet.
With a tiny brush, clean the water filter of any debris which may have
accumulated and reinsert the filter back into the cold water inlet.

9. Securely screw the drain plugs back into place. Hand- tighten only.
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13. Components diagram

Outdoor models

Indoor models

Indoor models
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540 (T-H3) models

240 (T-H3J) and

340 (T-H3S) models
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G

Burner assembly



CONFIDENTIAL

240 (T-H3J), 340 (T-H3S) and 540 (T-H3) models Service Manial

Ver. 1.00

Bypass section

Water inlet section

Water outlet section

(540 (T-H3) models)
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14. Parts list

Common parts for
other models

Description
540 models| 29 TH3
models
N/A EK159 Case assembly for Indoor models
i N/A EK164 Case assembly for Outdoor models
319143-505 EK187 Front cover for 240 and 340 Indoor (T-H3J-DV and T-H3S-DV)
002 319143-506 EK188  Front cover for 240 and 340 Outdoor (T-H3J-DV and T-H3S-0S)

319143-507 EK158  Front cover for 540 Indoor (T-H3-DV)
319143-508 EK174  Front cover 540 Outdoor (T-H3-0S)
003 319143-509 EK170  Intake air port assembly
004 N/A EK162  Bracket
005 319143-510 EK190  Junction box
006 319143-511 EK171  Power suuply code assembly
007 319143-512 EK161  Back guard panel
008 319143-513 EK160 Chamber fixing plate
) 520, T-H2-DV/OS,
009 319143-018 EKH23  Condensate drain port 320 T—HZS-D\f/OS
050 319143-025 EWO000 Screw M4x12 (W/Washer)
051 319143-325 EWO001  Screw M4x10 (W/Washer)
052 319143-026  EW002  Screw M4x10 (Coated)
053 319143-060 EWO003  Screw M4x10
054 319143-326  EW004 Hex head screw M4x12 (W/Washer)
055 319143-063 EWO005 Hex head screw M4x8
056 N/A EW018 Pan screw M4x20
057 319143-201 EKK31  Tap tight screw M4x12 FEZN
058 319143-087 EWOOA  Screw M3x6
059 319143-328 EWO009  Screw M4x6
060 319143-438 EKK37  Screw M4x12
061 N/A EK191 Screw M3x6
062 319143-059 EWOOD  Screw M4x8

K3,

T-K3-Pro,

910, 1x3.5p/0s,
7, T-M50,
— T-M32,
320 115pv/os,
063  319143-048 EM167 Wire clamp 60 ;g' TH2S-DV/OS,
' TKIR-IN/OS,
510, 1x4.N/Os,
110U, 155 in/0s,
310U, pouinyos,
510U rau-in/os,
T-D2U-IN/OS

064 N/A EK230  Screw M4x10
065 319143-330  EWO0B  Screw M3x6 SUS3
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Common parts for
other models

240, 340 and T'H3;'TT'::S Description 240,340 |T-H3J, T-H3S
540 models | 2"% and 540
models node .

101 319143-514 EK192 Burner assembly
319143-515 EK181  Manifold with gas valve assembly LP

102 319143-516 EK182  Manifold with gas valve assembly NA
110U Indoor, T-KJr2U-IN,
319143-443 EK109  Fan motor for Indoor models 310U Indoor, T-K4U-IN,
510U Indoor T-D2U-IN
910, T-K3,
710, T-K3-Pro,
S e
103 - T-M32,
=0, T-H2-DV/OS,
319143-043 EKK25 Fan motor for Outdoor models 510, T-H25-DV/OS,
310 Indoor, T-K4-|N,
510 Indoor, T-D2-IN,
110U Outdoor, T-KJr2U-0S,
310U Qutdoor, T-K4U-OS,
510UOutdoor  T-D2U-OS
T-K3,
T-K3-Pro,
:;g' T-K3-SP/OS,
! T-H2-DV/OS,
104 319143-031 EKK2X Burner gasket 110, T-H25-DV/OS,
310, Tr2-N/OS,
510 TK4-IN/OS,
T-D2-IN/OS
105 319143-282 EM381  Fan damper for Indoor models 710 T-M32
T-K3,
910, T-K3-Pro,
710, T-K3-SP/OS,
520, T-M50,
320, T-M32,
110 T-H2-DV/OS,
106 319143-033 EKK2V Burner window 310' T-H2S-DV/OS,
! T-KIr2-IN/OS,

510, 1.kaN/OS,
110U,  1.p2-In/oOS,
310U,  TKIr2UAN/OS,
510U  T-K4U-IN/OS,

T-D2U-IN/OS
T-K3,
T-K3-Pro,
910, T-K3-SP/OS,
710, T-M50,
520, T-M32,

107 319143-034 EKK2W Rod holder gasket 320, T-H2-DV/OS,

110,  TH25DV/Os,
310, T'KJI"Z"N/OS,
510 T-K4-IN/OS,
T-D2-IN/OS
108 319143-517 EK193 Flame rod

94 Page



109

110

111

112

113

114

240, 340 and
540 models

319143-037

319143-036

319143-038

319143-518

319143-519

319143-044

319143-045

T-H3),
T-H3S and
T-H3models

EKKOF

EKK32

EKN61

EK183

EK169

EKK2Y

EKK2K
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Description

Igniter rod

Rod holder

Rod cap

Burner damper LP

Burner damper NA

Manifold gasket A

Manifold gasket B
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Common parts for
other models

910,

910,
710,
520,
320,
310,
510

910,
710,
520,
320,
110,
310,
510

110U,
310U,
510U

910,
520,
320,
110,
310,
510

520,
320,
910,
110,
310,
510,
110U,
310U,
510U

T-K3,
T-K3-Pro,
T-K3-SP/0S,
T-M50,
T-M32,
T-H2-DV/OS,
T-H2S-DV/OS,
T-K4-IN/OS,
T-D2-IN/OS
T-K3,
T-K3-Pro,
T-K3-SP/0S,
T-M50,
T-M32,
T-H2-DV/OS,
T-H2S-DV/OS,
T-K4-IN/OS,
T-D2-IN/OS
T-K3,
T-K3-Pro,
T-K3-SP/OS,
T-M50,
T-M32,
T-H2-DV/OS,
T-H2S-DV/OS,
T-KIr2-IN/OS,
T-K4-IN/OS,
T-D2-IN/OS
TKIr2U-IN/OS,
T-K4U-IN/OS,
T-D2U-IN/OS

T-K3,
T-K3-Pro,
T-K3-SP/OS,
T-M50,
T-H2-DV/OS,
T-H2S-DV/OS,
T-KIr2-IN/OS,
T-K4-IN/OS,
T-D2-IN/OS

T-K3,
T-K3-Pro,
T-K3-SP/OS,
T-M50,
T-H2-DV/OS,
T-H2S-DV/OS,
T-KIr2-IN/OS,
T-K4-IN/OS,
T-D2-IN/OS,
TKI2U-N/CS,
T-KAU-IN/OS,
T-D2U-IN/OS




115

116

117

118

119

120
121

150

151

240, 340 and
540 models

319143-032

319143-042

319143-520

319143-455

319143-342

319143-521
319143-522

319143-350

319143-057

T-H3J, T-H3S
and T-H3
models

EKKOG

EKK2D

EX019

EK117

EX00D

EK194
EK163

EZP18

EK042

CONFID

ENTIAL

240 (T-H3J), 340 (T-H3S) and 540 (T-H3) models Service Manial

Description

Burner holder gasket

Pressure port

Combustion chamber tube

Gas inlet

Gas inlet ring

Igniter plate
Surge box plate

O-ring P18 NBR (Black)

O-ring P20 NBR (Black)
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Common parts for
other models

240, 340
and 540
MOGE

910,
520,
320,
310,
510

910,
710,
520,
320,
310,
510,
110U,
310U,
510U

910,
310,

510
110U,

310U,

510U
710,

110U,
310U,
510U

910,
110,
310,
510,
110U,
310U,
510U

910,
520,
320,
110,
310,
510,
110U,
310U,
510U

T-H3J, T-H3S

T-K3,
T-K3-Pro,
T-K3-SP/0S,
T-M50,
T-H2-DV/OS,
T-H2S-DV/OS,
T-K4-IN/OS,
T-D2-IN/OS
T-K3,
T-K3-Pro,
T-K3-SP,
T-M50,
T-M32,
T-H2-DV/OS,
T-H2S-DV/OS,
T-K4-IN/OS,
T-D2-IN/OS
TKIUAN/OS,
T-K4U-IN/OS,
T-D2U-IN/OS

T-M50,
T-K4-0S,
T-D2-0S

TKIRUN/CS,
T-K4U-IN/OS,
T-D2U-IN/OS

T-M32,
TKIUN/OS,
T-K4U-IN/OS,
T-D2U-IN/OS

T-K3,
T-K3-Pro,
T-K3-SP/0S,
T-M50,
T-KIr2-IN/OS,
T-K4-IN/OS,
T-D2-IN/OS,
TKIRUAN/OS,
T-K4U-IN/OS,
T-D2U-IN/OS
T-K3,
T-K3-Pro,
T-K3-SP/0S,
T-M50,
T-H2-DV/OS,
T-H2S-DV/OS,
T-KJr2-IN/OS,
T-K4-IN/OS,
T-D2-IN/OS,
TKIUAN/OS,
T-K4U-IN/OS,
T-D2U-IN/OS




CONFIDENTIAL

240 (T-H3J), 340 (T-H3S) and 540 (T-H3) models Service Manial
Ver. 1.00

Common parts for
other models

240, 340 and|" 12 TH3S Description T | IR S
540 models| 2"d TH3 and 540 | and T-H3
models ode e

152 319143-523 EK157  Silicon ring for Outdoor models

153 319143-524 EK177  Exhaust port for Outdoor models
319143-525 EK198  Heat exchanger assembly for 240 and 340 Indoor (T-H3J-DV and T-H3S-DV)
319143-526 EK199  Heat exchanger assembly for 240 and 340 Outdoor (T-H3J-0S and T-H3S-0S)

401
319143-527 EK200  Heat exchanger assembly for 540 Indoor (T-H3-DV)
319143-528 EK206  Heat exchanger assembly for 540 Outdoor (T-H3-0S)
110U, TKIr2U-N/OS,
402 319143-463 EK129 Flow adjustment valve / Flow sensor 310U, T-K4U-IN/OS,
510U T-D2U-IN/OS
403 319143-464 EKD58  Bypass valve for 540 (T-H3) models 510U T-D2U-IN/OS
T-K3,
110, T-K3-Pro,
310, T-K3-SP/OS,
ci0  TIr2IN/OS,
404 319143-193 EKK1U Water inlet ! T-K4-IN/OS,
110U, 1 po.insos,
310U, mgrauin/os,
510U 14u-N/os,
T-D2U-IN/OS
T-K3,
110' T-K3-Pro,
310, T-K3-SP/0S,
510 T-KJr2-IN/OS,
405 319143-197 EKK2B Inlet drain plug 1106 T-K4-IN/OS,
’ T-D2-IN/OS,
310U, 1yrauin/os,
510U 1k4u-IN/OS,
T-D2U-IN/OS
T-K3,
110, T-K3-Pro,
310, T-K3-SP/0S,
510 T-KIr2-IN/OS,
406 319143-198 EKK2C Inlet water filter ! T-K4-IN/OS,
110U, 1 py.injos,
310U, ig001N/0S,
510U 1xau-IN/os,
T-D2U-IN/OS
110, T-K3-SP/OS,
310 T-KIr2-IN/OS,
a7 319143-214 EKK4)  Inlet thermistor for 240 (T-H3J) and 340 (T-H3S) models 1106 T-K4-IN/OS,
’ TKIr2U-IN/CS,
310U 1xau-IN/os
319143-465 EK137 Inlet thermistor for 540 (T-H3) models 510U T-D2U-IN/OS
319143-529 EK207  Outlet thermistor for 240 (T-H3J) and 340 (T-H3S) models
T-K3,
408 , 910,  K3Pro,
319143-190 EKK1A  Outlet thermistor for 540 (T-H3) models T-M50,
510
510U T-D2-IN/OS,

T-D2U-IN/OS
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240 (T-H3J), 340 (T-H3S) and 540 (T-H3) models Service Manial
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Common parts for
other models

240, 340 and LRAE GRS Description 240,340 |T-H3J, T-H3S
540 models Sl Tk and 540 | and T-H3
models mode mode

409 319143-530 EK208  Water outlet

TK3,
T-K3-Pro,
910 1 3-sp/0s,
110,
- T-M50,
410 319143199  EKK2E  Outlet drain plug 510, mfll\';‘//gss
110U, '
2100, TD2IN/OS,
iy TRRUANOS,
T-KAU-IN/OS,
T-D2U-IN/OS
T3,
910,  TK3-Pro,
710, T-M50,
520, T-M32,

411 319143-096 EKK2T  Heat exchanger thermistor for 540 (T-H3) models 320, T-H2-DV/OS,

510,  TH2SDV/OS,
510U  T-D2-IN/OS

T-D2U-IN/OS
110,  T-KIr2-IN/OS,
310,  T-K4-IN/OS,
110U,  TKIRUAN/OS,
3100 T-K4U-IN/OS

319143-228 EM212  Hi-Limit switch for 240 (T-H3J) and 340 (T-H3S) models

T-K3,

T-K3-Pro,

412 210 1k3-sp/0s,
710,

520 T-M50,

319143-095  EKN34  Hi-Limit switch for 540 (T-H3) models ’ T-M32,
320,

=10 T-H2-DVOS,

c 10LIJ TH2S-DV/OS,

T-D2-IN/OS,

T-D2U-IN/OS

T-K3,

T-K3-Pro,

910, T-K3-SP/OS,
110,

310 T-M50,

413  319143-149  EK333  Overheat-cut-off fuse 510, UL,

110U T-K4-IN/OS,

310y, FD2IN/OS,

sy FRUINOS,

T-K4U-IN/OS,

T-D2U-IN/OS

414 319143-531 EK209  Pipe heater
319143-532 EK210 Inlet heater for Indoor models
319143-533 EK211 Inlet heater for Outdoor models
416 319143-534 EK231 Drain tube

415

110U,  TFKIr2UIN/OS,
417 319143-468 EK105  Inlet heater 310U,  T-KA4U-IN/OS,
510U T-D2U-IN/OS
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Common parts for
other models

240, 340 and T-H3J, T-H3S Description 240, 340 |T-H3J, T-H3S
540 models R and 540 | and T-H3
models node node

T-K3,

910, T-K3-Pro,
710, T-K3-SP/0S,
520, T-M50,
320, T-M32,
110 T-H2-DV/OS,
450 319143-088 EKK27  Pipe heater fixing plate 3 10’ T-H2S-DV/OS,
’ T-KIr2-IN/OS,

510,  T-K4-IN/OS,
110U,  T-D2-IN/OS,
310U,  TKIRU-N/OS,
510U  T-K4U-IN/OS,

T-D2U-IN/OS
910, T-M50,
710, T-M32,

520, T-H2-DV/OS,
320, T-H2S-DV/OS,
110, T-KIr2-IN/OS,
310, T-K4-IN/OS,
510, T-D2-IN/OS
110U,  TKIr2UAN/OS,
310U,  TK4U-IN/OS,
510U T-D2U-IN/OS

T-K3,
910, T-K3-Pro,
710,  T-K3-SP/OS,

451 319143-125 EK031 Heater fixing plate 16

520, TS0,
320, T-M32,
110 TH2-DV/Os,
452 319143-066  EKK26  Fuse fixing plate 18 " TH2SDV/OS,
310, 1yyrp-IN/OS,

510,  T-K4-IN/OS,
110U,  T-D2-IN/OS,
310U, TKIr2U-IN/OS,
510U  T-K4U-IN/OS,

T-D2U-IN/OS
T-K3,
110, T-K3-Pro,
310,  T-K3-SP/OS,

<10 TKIr2-IN/OS,
453 319143-146  EK029  Fuse fixing plate 14 Loy, TKaIN/OS,
» T-D2-IN/OS,

310U,  TKIrUN/OS,
510U  T-K4U-IN/OS,
T-D2U-IN/OS
T-K3,
910, T-K3-Pro,
710,  T-K3-SP/OS,

520, T-M50,

320, T-M32,
110 T-H2-DV/OS,
454 319143-082 EZM04  O-ring P4 FKM 310' T-H2S-DV/OS,
b T-KIr2-IN/OS,

510,  TK4-IN/OS,
110U,  T-D2-IN/OS,
310U,  TKIRUAN/OS,
510U T-K4U-IN/OS,

T-D2U-IN/OS
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Common parts for
other models
240, 340 and L Description 240, 340 |T-H3J, T- H3S
models nod
T-K3,
910, T-K3-Pro,
710, T-K3-SP/0S,
520, T-M50,
320, T-M32,
110 T-H2-DV/OS,
455 319143-080 EZM06  O-ring P6 FKM 31 0’ T-H2S-DV/OS,
’ T-KIr2-IN/OS,
510, 1.ka-IN/OS,

110U, 1.p2-IN/OS,
310U,  TKIr2U-N/OS,
510U  T-K4U-IN/OS,
T-D2U-IN/OS
TK3,
520, T-K3-Pro,
320,  TK3-SP/OS,

110, TH2DV/OS,

a0, FH2SDV/OS,

456  319143-100 EZM14  O-ring P14 FKM cyo  FI2INOS,
" TK4-IN/OS,

110U, 1.p2-n/os,

310U, Tiiru-N/Os,
510U TK4U-IN/OS,
T-D2U-IN/OS
T-K3,
710, T-K3-Pro,
520, T-K3-SP/0S,

320, T-M32,
457  319143-091 EZM15  O-ring P15 FKM 310, Lo
510, rka.nj/os,

110U, 1.p2-IN/OS,
310U,  TKIr2u4N/os,
510U  T-K4U-IN/OS,
T-D2U-IN/OS
TK3,
910, T-K3-Pro,
710, T-K3-SP/OS,

520, T-M50,

- T-M32,

110 TH2-DV/OS,

458  319143-083 EZM16  O-ring P16 FKM " TH2SDV/OS,
310, ir2anyos,

510, 1.k4-IN/Os,

110U, 1p2-n/os,
310U,  TKIr2U4N/OS,
510U  T-K4U-IN/OS,

T-D2U-IN/OS
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459

460

461

462

463

464
465

466

467
468
469

470

471

472
473

240, 340 and
540 models

319143-097

319143-105

319143-226

319143-205

319143-112

319143-535
319143-536
319143-537
319143-538
319143-539
319143-540
319143-541

319143-106
319143-111

319143-104
319143-542

T-H3J, T-H3S
and T-H3
models

EKH30

EKK24

EM192

EKK39

EX12K

EK217
EK218
EK219
EK220
EK222
EK226
EK228

EX13H
EK13L

EKH6G
EK229

CONFIDENTIAL

240 (T-H3J), 340 (T-H3S) and 540 (T-H3) models Service Manial

Description

Fastener “4-11”

Fastener “14-22”

Fastener “16A”

Fastener “16-25A"

Fastener “6-15"

Flat heater

Drain pipe

Cold pipe for 240 (T-H3J) and 340 (T-H3S) models
Cold pipe for 540 (T-H3) models

Stainless heat exchanger out pipe

Header connection

Drain port

Thermistor fixing plate
Exhaust thermistor gasket

Hi-limit switch for exhaust

Gasket

Ver. 1.00

Common parts for
other models

240, 340
and 540
MOGE

910,
710,
520,
320,
510,
510U

520,
320,
110,
310,
510,
110U,
310U,
510U

110,
310,
510,
110U,
310U,
510U

510,
510U

520,
320

520 Indoor,

320 Indoor
520,

320
520 Indoor,

320 Indoor

T-H3J, T-H3S

T-K3,
T-K3-Pro,
T-M50,
T-M32,
T-H2-DV/OS,
T-H2S-DV/OS,
T-D2-IN/OS,
T-D2U-IN/OS
T-K3,
T-K3-Pro,
T-K3-SP/OS,
T-H2-DV/OS,
T-H2S-DV/OS,
T-KIr2-IN/OS,
T-K4-IN/OS,
T-D2-IN/OS,
TKIRUIN/OS,
T-K4U-IN/OS,
T-D2U-IN/OS
T-K3,
T-K3-Pro,
T-K3-SP/OS,
T-KJr2-IN/OS,
T-K4-IN/OS,
T-D2-IN/OS,
TKIr2U-AN/OS,
T-K4U-IN/OS,
T-D2U-IN/OS
T-K3,
T-K3-Pro,
T-D2-IN/OS,
T-D2U-IN/OS
T-H2-DV/OS,
T-H2S-DV/OS

T-H2-DV,
T-H2S-DV
T-H2-DV/OS,
T-H25-DV/OS
T-H2-DV,
T-H2S-DV



CONFIDENTIAL

240 (T-H3J), 340 (T-H3S) and 540 (T-H3) models Service Manial
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Common parts for
other models

Description 240, 340 |T-H3J, T-H3S
and 540
MNOGE [

319143-543 EK186  Computer board for 240 (T-H3J) models
701 319143-544 EK175  Computer board for 340 (T-H3S) models
319143-545 EK176  Computer board for 540 (T-H3) models

710, T-M32,
2 19143- E B
70 319143-334 X00 Rubber grommet 910 T-M50
T-K3-SP/0S,
110U,
703 320273-128 EK280  Surge box 310U, P03
510U T-K4U-IN/OS,
T-D2U-IN/OS

110 Indoor, T-KJr2-IN,
310 Indoor,  T-K4-IN,
. 510 Indoor, T-D2-IN,
04 319143-427 EK146 120 VAC wire for Indoor models 110U Indoor, T-KJr2U-IN,
310U Indoor, T-K4U-IN,
510U Indoor T-D2U-IN
319143-546 EK143 120 VAC wire for Outdoor models

T-K3-SP/OS,
520,
320 T-H2-DV/OS,
110’ T-H2S-DV/OS,
’ T-KIr2-IN/OS,
706 319143-141 EKK4V 120 VAC Power ON-OFF switch 310, T-K4-IN/OS,
151](')%, T-D2-IN/OS,
310U, THIr2U-IN/OS,
510U T-K4U-IN/OS,
T-D2U-IN/OS

319143-490 EK189  Remote controller wire for 240 (T-H3J) and 340 (T-H3S) models
319143-491 EK165 Remote controller wire for 540 (T-H3) models

708 319143-492 EK168 Gas valve wire

709 319143-493 EK166  Flame rod wire

710 319143-494 EK172 EH-IG wire

707

110U, TKIr2U-IN/OS,
711 319143-479 EK153  Igniter 310U,  T-K4U-IN/OS,
510U T-D2U-IN/OS
712 319143-495 EK195  High voltage igniter cable
13 319143-496 EK184  Switch wire with thermostat for Indoor models
319143-497 EK185  Switch wire with thermostat for Outdoor models
714 319143-498 EK167  Proportional gas valve wire
715 319143-499 EK179 24V cables for 540 (T-H3) models

T-K3,
910, T-K3-Pro,
510, T-M50,
716 319143-191 EKK1IM  Computer board cover 110U,  T-D2-IN/OS,

310U,  TKIr2UAN/OS,
510U T-K4U-IN/OS,
T-D2U-IN/OS
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240 (T-H3J), 340 (T-H3S) and 540 (T-H3) models Service Manial
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Common parts for
other models

Description
and T-H3

540 models
models

717 319143-500 EX13C  Cable clamp for Indoor models
520 Indoor, T-H2-DV,

320 Indoor T-H2S-DV
719 319143-484 EK152  Remote fixing plate for 540 (T-H3) models 510U T-D2U-IN/OS
721 319143-501 EK180  Exhaust Hi-limit switch wire

722 319143-502 EK173  Temperature controller for Indoor models

723 319143-503 EK178  Fixing plate

718 319143-131 EKH6E  Exhaust thermistor assembly

110U,  TKIr2UAN/OS,

724 319143-485 ER014  Temperature remote controller 310U, T-K4U-IN/OS,
510U T-D2U-IN/OS
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