M a i ntenance She et CT-199 <<Unit does not ignite when water goes through the water heater>> C. Wiring diagram and check point of the water heater T tech should power the heater off and then
8_]3 166-1 e Refer to “Power supply circuit” and “Water circuit” in this section. W:WHITE  BK: BLACK LB: LIGHT BLUE on toreset the error code.
e Check if the inlet water temperature is too high. If it is too close to the set temperature, the water R: RED BL: BLUE Y- YELLOW A dix B (F de 611)
A Trou b|eshootin heater won't activate. G:GREEN ~ O: ORANGE  BR: BROWN P: PURPLE R ?pfn hlx K Aotr,,g,r.o:hcod.e to the left and the followi
. g L el efer to check poin in the diagram to the left and the following.
If the error code is indicated on the green LED (Refer to Section C) on the PCB (Part #701) of | Sthegassupplytumed on? : r Oudoornly 1} 4 indoorOnly 1| 4" Check the voltgge between red Wireind blue wire (Normal: 132 to 192 VDgC)-
8 ) <<The fan motor is still spinning after operation has stopped>> |, HeaterCgr 1| HeaterC 7| | . Checkthe voltage between yellow wire and blue wire (Normal: 13 to 17VDQ)
the water heater (and/or the remote controller), refer to Section B. . i f ; f ' Heater "' Heater (e am s 11 1 | 8 Y ! / : 3
! N This is normal. After operation has stopped, the fan motor keeps running from 15 to 70 seconds in ' i ! ||« Checkthe voltage between orange wire and blue wire (Normal: 2.0t0 6.5 VDC).
<< It takes a long time to get hot water at the fixtures >> order to re-ignite quickly, as well as purge all the exhaust gas out of the flue. ! eater T g a1 J | Heater i1 | Are all oF the voltages within normal range? -2 . .
e The time it takes to deliver hot water from the water heater to your fixtures depends on the <<Abnormal sound from water heater>> T = ’vEH_ ’
| h of piping b h he | he di he bi he bi he | . : i i Yes >> Replace the fan motor (Part #103).
ength of piping between the two. The longer the distance or the bigger the pipes, the longer it « An abnormal sound from the water heaters is caused by not enough air supply or incorrct ) {'@P Heater ] No >> Replace the PCB (Part #701).
will take to get hot water. ) ) ) installations. The water heater needs more combustion air. Refer to the “101” error code in the Igniter rod P BK :
« If you would like to receive hot water to your fixtures more quickly, you may want to consider a  gection B. PCB The e Appendix C (For error code 510 and 551)
hot water recirculation system. <<Power supply circuit>> i % w | Refer to check point “C” in the diagram to the left and the following.
<< The water is not hot enough or turns cold and stays cold >> . e Check the pf\,&ysuppwl and make sure that the water heater has 120 VAC. @0, A | Check the voltage on each valve on the gas valve assembly.
* Compare the flow and temperature. Refer to the “Output temperature chart” in the Installation manual. o |s th itch insid h d on? (Part #706 ] surge| g¢ | * Between blue wire and light blue wire (#3) (Normal: 93 to 120 VDC).
! \ r s the power switch inside water heater turned on? (Part ) Flame rod ure ; >
e Check cross plumbing betwe‘en cold water lines aqd h_ot water lines. o Press the “ON/OFF” button of the built-in controller (the remote controller, if it is installed*) and ; ﬂfuc\){f . 1 . getween E:ue wire ang green wire (#g)sgNo’zmal: 9|3€;c§ 12(1)2\3D\52|)3.C
* Check if the gas supply valve is open flj’”V » the gas line is sized prpper!,yf and the gas supply pressure  make sure that the STAND BY LED on the controller is lit. Run the water. Ground pArprod | . Beiween blue wire and orgng_e W';;é N) ( °r|r_"‘933't 1t2°0 VDC ):
is within specified limits. Refer to the “Gas supply and gas pipe sizing” in the Installation manual. o Check if the green LED on the PCB (Part #701) of the water heater is lit. If so, the power supply circuit of | | as etween blue wire and red wire (#73) (Normal: 93 to )
* Check the set temperature, and change the set temperature with the remote controller or the  the water heater is under normal condition. Next, refer to “Water circuit” in this section. opolr R Tovac re all ot the vottages within norma range:
DIP switch setting. Re.fer‘tc,>’ Section D. e Check the fuse on the surge box (Part #703), and if it has a brown spot, need to replace it. o)W Yes >> Repllace t:e g(a:s valve as%eimbly (Part #102).
° Fefﬁr to thel_' Vlzlater C'I"EUL'Jt _|r;th|s section. 2 « If the green LED on the PCB (Part #701) isn’t lit, some electrical parts may be broken. Consult the R—_| @ Ground : No >> Replace the PCB (Part #701).
L] - - e . i
s the Easy-Link or Multi-Unit System set up correctly? manufacttfrer. . Bypassr Vil Valvi —I® Appendix D (For error code 311, 321, 331, 341, and 941)
<<The water is too hot>> <<Wat t>> Valve j ] ;
ater circul o o gk = =~ B @ « Outlet thermistor (Find the marking of No.113 on the connector)
¢ Check the set temperature and lower. . . e Turn on the power button on the built-in controller (the remote controller if it is installed*), and ) E o 2 —g—TParent. Check point “E1”
<<The hot water is not available when a fixture is opened>> then check if the STAND BY LED will light up. DIP switches i %‘; « Inlet thermistor (Find the marking of No.42 on the connector)
¢ Refer to “Power supply circuit” and “Water circuit” in this section. e Open all hot water faucets, and make sure that there is enough water flow. This water heater ndoor | w?ﬁ === Check point “E2”
e Check if the gas supply valve is open fully, the gas line is sized properly, and the gas supply  needs at least 0.5 GPM (1.9 L/m) water flow (at the default set temperature) to operate. Y « Heat exchanger thermistor (Find the marking of No.12 on the connector)
pressure is within specified limits. e Check for reverse connection and cross connection. Check point “E3”
e |s the Easy-Link or Multi-Unit System set up correctly? e Check to see if the filter on the cold water inlet is clogged or if there is sediment buildup in the filter. (Part #406) Greeg LED Remote controller Check the resistance between black wire and black wire.
ioni e Check if water ways in the water heater are frozen. If so, thaw them. Refer to the Installation MAX button b B Heat excha ' [ ———
<<Fluctuation in hot water temperature>> Y . oeeer ) | | EBotimaiee | K s perminor Bl 0o s e 77 8 o
e Check if the filter on the cold water inlet is cleaned. (Part #406) manual to protect your water heater from freezing. | butt Hidimit switch | RO QA
o Check if the gas line is sized properly and and the gas supply pressure is within specified limits, ~ * Checkifthe inlet water pressure is higher than 40 psi. If it’s lower than 40 psi, increase the pressure. N Deorease buiton W]IWO “for exhaust ! 10 15 20 25 30 35
o Check for cross connection between cold water lines and hot water lines. * Check for connections and breakage of wires (Part #402). — " - :
o Refer to the “Water circuit” in this section. e Check if the motor drive of the flow adjustment valve (Part #402) is locked due to scale buildup, . Appendix A (For error code 111) | m 154 126 103 85 7.0 59
. 1 i > and/or water leakage. If so, consult the manufacturer. ec| e following points during ignition stage. » Exhaust thermistor
Is the Easy-Link or Multi-Unit System set up correctly? d/ ter leak If It th fact Check the following points during igniti tag
*If a remote controller is installed, it will take priority over the built-in controller. # 1. Refer to check point “B” on the wiring diagram above. Check point “K1”
Check the voltage between purple wires. (Normal: 108 to 132 VAC) Check the resistance between white wire and white wire.
B. Error codes The 341,751 and 941 error codes are applied to the CT-199 Indoor only.  510,551: Abnormal main gas solenoid valve and gas solenoid valve s the ‘:l":f:la‘f’c':’;renlgxz: Z’;iﬁ:bly (Part #711) Bl 0 s9 e 77 8 95
e Check for connection/breakage of wires (Part #708) and/or burn marks on the computer board (Part #701). No >>Go to Next. FEUIESELIE 10 15 20 25 30 35
) A * Reset power supply of the water heater. . . # 2. Refer to check points “C” and “H1” on the wiring diagram above.
031: Incorrect DIP switch setting o Check the voltage of each valve on the gas valve assembly (Part #102). Refer to “Appendix C” in Section C. Check the voltages below: m 19.5 159 13.0 10.7 8.9 7.4
e Check the DIP switch settings on the PCB. Refer to Section D. 611: Fan motor fault* C: Between blue wire.and light blue wire_(#3). (Normal: 93 to 120 VDC) Are all of the check points normal?
101 Warning for the “991” error code e Check for connection/breakage of wires, dust buildup in the fan motor (Part #103) and/or burn & Be(';\lween F'gg erlez?)n\?Doé)ange wire (#53). Yes >> Replace the PCB (Part #701).
ks on the computer board (Part #701). ormal: 93 to ! No >> Replace the thermistor (Part #407, 408, 411, 718).
Check the gas type of the house (and/or the building). mar R H1: Check th It bet hite wi dred wi | ’ ’ 4
e Check if there is any blockage in the intake air and/or exhaust. Refer to the “Venting * Check for frozen/corrosion of connectors of the fan motor (Part #103). ’ ﬁc eI.Vft a%‘é thej(\éveen white wire and red wire. i v
ions” in th llati | o Check the voltage between blue wire and each wire of the fan motor (Part #103). Refer to (Normal: 1to ) i Appendix E (For error code 741 and 751)
Instructions” in the Installation manual. . ) “Appendix B” in Section C. Are these voltages within normal range? ) = wen A
e If the water heater is installed as a direct-vent system, check whether there is enough distance ! . . I Yes >> Replace the gas valve assembly (Part #102). Error code 741: Refer to check point " on the wiring diagram above.
between the intake air terminal and the exhaust terminal. Refer to the “Vent termination ©631: Flow adjustment valve fault (Only Easy-Link & Multi-Unit Systems) No >>Replace the PCB (Part #701). Error code 751 : Refer to check point “L” on the wiring diagram above.
clearances” in the Installation manual. ¢ Inspect the flow adjustment valve (Part #402), for connection/breakage of wires, locked motor #3. Check the current through the yellow flame rod wire (Part #709) Check the voltage on the remote controller and/or built-in controller on the PCB.
e Check the total vent length. Refer to the "Venting instructions" in the Installation manual. drive due to scale buildup, and/or water leakage. } o _ ' (Normal: more than 5 pA) ’ * Between black wire and white wire. (Norn;al: 11to 25 VDC)
« Check the altitude/elevation of area of where the water heater is installed. Refer to the “High- ¢ Checkthe voltage between black wire and red wire. Refer to “Appendix F” in Section C. Is the current normal when there is a flame? ;S thealoltlage “{:thm normal ran?Ie. d/or built:i "
altitude function” of Section for the correct DIP switch settings. 661: Bypass valve fault* ‘ Yes >>Replace the PCB (Part #701). Ne; ;>> Rip Ie::lccee tthe; r:(r:rlrao‘t:aim;rgl)er and/or built-in controller.
o Check if there is grease and/or dirt in the burner (Part #101) and the fan motor (Part #103), ¢ Inspect the bypass valve (Part #403), for connection/breakage of wires, locked motor drive due to | No >>Replace the flame rod (Part#108). P :
especially if the water heater has been installed in a contaminated area. scale buildup, and/or water leakage. f
e Check if there is dust and lint in the heat exchanger. e Check the voltage between brown wire and red wire. Refer to “Appendix F” in Section C. Appendix F (For error COde. 651 and 66” . . .
e Checkth ifold fth ter heater. Refer to the rating plate of th ter heat 701: Computer board fault* Error code 651 : Refer to check point “J” on the wiring diagram above. Check the voltage between black wire and red wire. (Normal: 7 to 16 VDC)
eC .e -mam 0 . pressure ot the water heater. Reter to the rating plate ot the water heater. * ) . . . Error code 661 : Refer to check point “J1” on the wiring diagram above. Check the voltage between brown wire and red wire. (Normal: 3 to 11 VDC)
111: Ignition failure* e Check for connection/breakage of wires (Part #714), and check the resistance between white Is the voltage within normal range?
e Check the gas supply and inlet gas pressure. wire and red wire. Refer to “Appendix A” in Section C. . Yes >> Error code 651: Replace the Flow adjustment valve (Part #402). / Error code 661: Replace the Bypass valve (Part #403).
o Check if the Hi-limit switch (Part #412) is functioning properly. e Check the outlet thermistor (Part #408) for proper readings as it may need to be cleaned. No >> Replace the PCB (Part #701)
= . . . . . . . * .
e Check for connection/breakage of wires (Part #413, 708, 709, 711), and/or soot on the flame 711: Gas solenoid valve drive circuit failure

rod (Part #108). And then if the O.H.C.F (Part #413) has a breakage, consult the manufacturer. > _Referto the “1117and "121” error codes in this section.

Check if there is a buzzing spark igﬁit}oh sound coming from the burner (Part #101) when water 721: False flame detection* —g—%D' DIP SWitCh settings on the computer board Of the water heater *Factory setting

heater prepares for combustion. ¢ Clean the flame rod (Part #108). ¢ Locate the bank of .
o Listen for the double “clunk” sound coming from the gas valve assembly (Part #102) when water * CheCk_'f thereis |ea|_<|ng from the heat exchanger (Part #401). DIP switches at the <Upper bank of DIP switches> Sas typ PN
heater goes into combustion. 741: Miscommunication between water heater and remote controller bottom left of the Vent settings (Indoor model only) propane OV R
o (Only if sparking and/or clunk sound) Check the voltage on each wire to gas valve assembly (Part ¢ Check the model type of the remote controller. Model No. 100112572 (TM-RE40) OFF i
#102) and/or the igniter assembly (Part #711). Refer to “Appendix A” in Section C. e Inspect the connections between the water heater and remote controller. Refer to the :::mpu.ter board of \[;'reCt 5t02%tE(F1A?JtL%6.1 al 6221 t°14202ft 41to701ft N | 1234
*No sparking sound >>>>> Refer to #1 at “Appendix A” in Section C. “Temperature Remote Controller” in the Installation manual. € unit. ent (CHPMERR Y S ) aturel oNmO
*No clunk sound >>>>> Refer to #2 at “Appendix A” in Section C. o Check the power supply of the water heater. ¢ Change the DIP Single 5t045ft(15t013.7 m) 46 to 70 ft N/A Gas oMU
e Check if there is leaking from the heat exchanger (Part #401). o |f this error code appears only on the green LED in the PCB (Part #701), check the voltage on the switch settings Ve (DEFAULT) (13.8t0 12.3 m)
o Check if there is dust and lint in nozzles of the manifold (Part #102). remote controller terminal on the PCB. Refer to “Appendix E” in Section C. when the power _ 5 to 50 ft (DEFAULT) 51 to 100 ft N/A
e Check the current on the flame rod (Part #108). Refer to #3 at “Appendix A” in Section C. o |f this error code appears only on the remote controller, replace the PCB (Part #701). supply is turned off. VI (1.5 to 15.2 m) (15.3 to 30.5 m)
121: Loss of flame* . Irz;:];st:zgrt:;?eer appears on both the PCB (Part #701) and the remote controller, replace the || o The dark squares oN 12345678 oN 12345678 oN12345678 onl2345678
e Check the gas supply and inlet gas pressure. ’ indicate the correct OFF OFF OFF OFF

o Check if the Hi-limit switch (Part #412) is functioning properly. 751: Miscommunication between water heater and built-in controller

e Check for connection/breakage of wires (Part #413, 708, 709, 711), burn marks on the computer ® Check the power supply of the water heater. DIP switch set

s DEFAULT Set DIP switches shown in the table above depending on the vent length.
board (Part #701), and/or soot on the flame rod (Part #108). And then if the O.H.C.F (Part #413) * If this error code appears only on the green LED in the PCB (Part #701), check the voltage on the positions. u

has a breakage, consult the manufacturer. built-in controller terminal on the PCB. Refer to “Appendix E” in Section C. is the factory <Lower bank of _ ; ; i
4 - o . High-altitude funct
e Check if there is leaking from the heat exchanger (Part #401). . |fthl.5 error code appears only on the built-in controller, replace:\ the PCB (Part #701). setting. DIP switches> Temperature set
e Check if there is dust and lint in nozzles of the manifold (Part #102). e |If this error code appears on both the PCB (Part #701) and built-in controller (Part #722), replace 0 bank 120 °F (50 °C) ©ON ééééié . ~
Check the current on the flame rod (Part #108). Refer to #3 at “Appendix A” in Section C. the bu.llt—m controll_er (P.art #722). . . . . DEFAULT  oFr (oSoelom éﬁﬂéé relom © éﬁiﬁéé
311 321,331,341: Disconnected/short-circuited thermistor* 761: Miscommunication between Parent unit and Child units for Easy-Link System BLAR DEFAULT DEFAULT
e Check for connectmn/breakage of wires and/or debris on the thermistor (Part #407, 408, 411, ° Check if the connections between the parent unit and the child units are correct. Refer to the 140 °F (60 C) 2,000t03,000ft onE23456  5000104000ft onL23456
715, 718). “Easy-Link system” section in the Installation manual. HHEEHE (611t0914m) DuBE0d (611t01,219m) or
e Check the thermistor resistance. Refer to “Appendix D” in Section C. 941: Abnormal exhaust temperature (Only Indoor)
N N . X X k X asy-Link System 3,000 to 5,000 ft 123456 4000to6,000ft e
391: Air-fuel ratio rod failure* e Check for connection/breakage of wires, dust buildup in the fan motor (Part #103) and/or burn Y T (915t;°1’524m) HWEHH (Lzzoﬁgllgzgm) ;NF AmEREE
e Check for connection/breakage of wires (Part #709) and/or soot on the flame rod (Part #108). . tharklj tohn thehcomtptuhter b_otard (Pa_rf( #701)'R fer to "Appendix D" in Section C Parent Unit HHHHHH Ctaaes
441: Flow sensor failure (Only Easy-Link & Multi-Unit Systems) 991-elcmpifxeé‘:Scor:E)rE;t(i)z)ﬁils ance. Reterto Appendixbrin section & OFR é%‘i@fg{iﬁé’;ﬁ "[Jam800  FM speed is increased
. . . . . . . 2345 ” ; .
e Check for connection/breakage of wires and/or debris on the flow sensor impeller (Part #402). « Refer to the “101” error code in this section. E:SSgALlJJT% ON HH}HHH E— R automatically.
O (2287103078m) __[HAABHA

*These error codes will be cleared when water flow stops in a single unit installation. Lower bank Single unit is the same as the child unit.




E. Components diagram / Parts list
Case assembly

Indoor model

Burner assembly

Manifold
assembly

Outdoor model

001

067

Built-in contoller
Indoor model

100074665
100074666

100074667
N/A
100074668
100074669
N/A
N/A
100074203
100074210
100074509
100074211
100074245
100074510
100074248
N/A
100074385
100074272
100074512
100076269
N/A
100074244
100074233
N/A
100074514
100074247
N/A

Water way assembl

Case assembly for Indoor model
Case assembly for Outdoor model
Front cover for Indoor model
Front cover for Outdoor model

Intake air port assembly
Bracket

Junction box

Power supply cord assembly
Back guard panel

Chamber fixing plate
Condensate drain port

Truss screw M4x12 (W/Washer) SUS410
Truss screw M4x10 (W/Washer)
Truss screw M4x10 (Coated) SUS3
Truss screw M4x10 SUS

Hex head screw M4x12 (W/Washer)
Hex head screw M4x8 FEZN

Pan screw M4x20

Tap tight screw M4x12 FEZN

Pan head screw M3x6 SUS3

Truss head screw M4x6 SUS3

Tap tight screw M4x12

Screw M3x6 Plus bind FEZN

Pan screw M4x8 MFZN

Wire clamp 60

Screw M4x10

Screw M3x6 SUS3

Pan screw M4x10

Pan screw M4x10 for 3” adapter

101
102

103

104
105
106
107
108
109
110
111
112

113
114
115
116
117
118
119
121
150

152
153
401
402

404
405

100074670
100074671
100074672
100074606
100074228
100074216
100074466
100074218
100074219
100074673
100074222
100074221
100074223
100074674
100074675
100074229
100074230
100074217
100074227
100074528
100074616
100074526
N/A
100074533
100074242
100074678
100074679
100074699
100074624
100074625
100074377
100074381

ttem#| __ Parth | Description

Burner assembly

Manifold with gas valve assembly LP
Manifold with gas valve assembly NA
Fan motor for Indoor model

Fan motor for Outdoor model
Burner gasket

Fan damper for Indoor model
Burner window

Rod holder gasket

Flame rod

Igniter rod

Rod holder

Rod cap

Burner damper LP

Burner damper NA

Manifold gasket A

Manifold gasket B

Burner holder gasket

Pressure port

Combustion chamber tube

Gas inlet

Gas inlet ring

Surge box plate

O-ring P18 NBR (Black)

O-ring P20 NBR (Black)

Silicon ring for Outdoor model
Exhaust port for Outdoor model
Primary heat exchanger assembly
Flow adjustment valve / Flow sensor
Bypass valve

Water inlet

Inlet drain plug

406
407
408
409
410

714
715
716
717
718
719
721
722
723

724
N/A

100074382
100074626
100074374
100074681
100074383
100074281
100074280
100074334
100074682
100074683
100074684
100074685
100074629
100074700
100074701
100310706
100074703
100074310
100074251
100074331
100076303
100076305
100076306
100076307
100076308
100074282
100074290
100074410
100074389
100074297
100074686
100074687
100074689
100074690
100074691
100074692
100074291
100074296
100074289
100074693
100074696
100076470
100076100
100074601
100074697
100074326
100074650
100074651
100074652
100074640
100074655
100074656
100074657
100074658
100074375
N/A
100074316
100074644
100074659
100287658
100074661

100112572
100076516

Computer board assembly

I!!!EI!IIIIIIIII&E!!I!IIIIIIIIIIIIIIIIIII!EE!&IHIH#IIIIIIIIIII

Inlet water filter

Inlet thermistor

Outlet thermistor

Water outlet

Outlet drain plug

Heat exchanger thermistor
Hi-Limit switch

Overheat-cut-off fuse

Pipe heater

Inlet heater for Indoor model
Inlet heater for Outdoor model
Drain tube

Inlet heater

Secondary heat exchanger for Indoor model
Secondary heat exchanger for Outdoor model
3” PVC adapter

Pipe heater fixing plate

Heater fixing plate 16

Fuse fixing plate 18

Fuse fixing plate 14

O-ring P4 FKM

O-ring P6 FKM

O-ring P14 FKM

O-ring P15 FKM

O-ring P16 FKM

Fastener “4-11”

Fastener “14-22"

Fastener “16A”

Fastener “16-25A"

Fastener “6-15”

Flat heater

Drain pipe

Cold pipe

Stainless heat exchanger out pipe
Header connection

Drain port

Thermistor fixing plate

Exhaust thermistor gasket
Hi-limit switch for exhaust
Gasket

Computer board

Rubber grommet

Surge box

120 VAC wire for Indoor model
120 VAC wire for Outdoor model
120 VAC Power ON-OFF switch
Remote controller wire

Gas valve wire

Flame rod wire

Igniter assembly

Switch wire with thermostat for Indoor model
Switch wire with thermostat for Outdoor model
Proportional gas valve wire

24V cables

Computer board cover

Cable clamp for Indoor model
Exhaust thermistor for Indoor model
Remote fixing plate

Exhaust Hi-limit switch wire
Built-in controller for Indoor model
Fixing plate

Temperature remote controller

Communication cable for linking.*

*Refer to p. 9 on the Installation manual.





