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Class Agenda Part 1

* Light commercial equipment review
« Understanding Carrier Nomenclature

« Board Troubleshooting Central Terminal Board,
Defrost Board, Ignition Gas Control Board



Carrier Model Numbers

e 48 Series GAS RTU

« 50 Series Electric Electric, or Heat Pump
— 48/50 KC Up to 14.1 seer 3to 5 Tons
— 48/50 TC Up to 13 seer 3 to 27.5 Tons
— 48/50 FC Up to 14 seer 3 to 6 ton
— 48/50 GC Up to 16 seer 3 to 5 ton
— 48/50 HC Up to 15.6 seer 3 to 25 Tons

— 48/50 LC Ultra High Efficiency Up to 17.5 seer 3 to
23 Tons

— 48/50 JC Variable speed high efficiency Up to 20.0
seer

Q) . .
(CE — Heat Pumps have the Q designation (50 TC%), KCQ)
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48/50 KC

*Single-stage cooling capacity control
Up to 14.1 SEER and 12.0 EER
*Gas efficiencies up to 82%

*Cooling operating range up to 115 °F (46°C) and down to 25°F (-4°C) using winter start kit

*Innovative non-corrosive composite condensate pan in accordance with ASHRAE 62 Standard, sloping design
side or center drain

*Exclusive IGC solid-state control for on-board diagnostics with LED error code designation, burner control logic
and energy saving indoor fan motor delay

*Pre-painted exterior panels and primer-coated interior panels tested to 500 hours salt spray protection

N
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« Scroll compressors with internal line-break overload protection

« 24-volt control circuit protected with resettable circuit breaker

« Permanently lubricated evaporator-fan motor

« Totally enclosed condenser motors with permanently lubricated bearings

* Low pressure and high-pressure switch protection

« Exclusive IGC anti-cycle protection for gas heat operation

« Solid-state electronic direct spark ignition system and flame roll-out safety protector

N
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*Up to 13.0 SEER, 11.8 IEER, and 11.1 EER

*Gas efficiencies up to 82%

*Cooling operating range up to 115 °F (46°C) and down to 25°F (-4°C) using winter start kit

*Innovative non-corrosive composite condensate pan in accordance with ASHRAE 62 Standard, sloping design;
side or center drain

*Exclusive IGC solid-state control for on-board diagnostics with LED error code designation, burner control logic
and energy saving indoor fan motor delay

*Pre-painted exterior panels and primer-coated interior panels tested to 500 hours salt spray protection

N

(CE 6

comfort | excellence



48/50 FC GC JC

ecoblue (@) technology
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48/50 FC

*New unit control board with intuitive quick fan speed adjustment

*New direct drive - EcoBlue™ Technology indoor fan system uses Vane Axial fan design & electronically
commutated motor

*Single-stage cooling capacity 04-06 models, two-stage on 07 models

*SEERs up to 14.0, IEER of 15.0

*Gas efficiencies up to 82%

*Cooling operating range up to 115 °F (46°C) and down to 40°F (4°C) using winter start kit

sInnovative corrosive-resistant composite condensate pan in accordance with ASHRAE 62 Standard,
sloping design; side or center drain

*Exclusive IGC solid-state control for on-board diagnostics with LED error code designation and burner control
logic

*Pre-painted exterior panels and primer-coated interior panels tested to 500 hours salt spray protection

(CE 8
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48/50 FC

(CE

comfort | excellence

S

High Efficiency outdoor Fan  YWeatherMaker’ Vane Axial Indoor Fan

- Mor-corrosive blade
— Balanced blade
— Efficient aiflow collar

— Base unit controller S

Unit controls

Switch/dial fan setting
Large terminal connections
- System\u option
Large Display
Quick LED status
iu®, CCN, BACnet
— RTU Open option
Multi-protocol controller

Efficient Coils
— Round tuba/plate fin

with ecoblue™technology

= Direct drive ECM
= Slow ramp up
— Phase loss protection

= Mo belts or pulleys
A

d
B

¥
e

= Copper/Aluminum
— Special coating available

— Mew %liein. condenser tube

— Humidi-MiZer® system available

Compression )
— Fully hermitic scroll ci'h'“ﬁ Design .
— Heavy gage base rails
- Inlterna"‘,l’ protected " Laron harios sccass panels
~Single stage (3 1o 5 tons) — Tool-less fiter access door

Heating
- Gas Heating
Induced draft heat exchanger
Multiple szes available
Efficient dimpled gas design
— Electric Heating
Multiple sizes available
Single point power




48/50 GC

*New unit control board with intuitive, quick fan speed adjustment

*NEW Direct Drive — EcoBlue™ Technology Indoor fan system uses Vane Axial fan design and electronically
commutated motor with beltless design

*Two-stage cooling capacity control on all models

*SEER t0 16.0

*Gas efficiencies up to 82%

*Cooling operating range up to 125 °F (52°C) and down to 35°F (2°C)

sInnovative corrosive-resistant composite condensate pan in accordance with ASHRAE 62 Standard,
sloping design; side or center drain

*Exclusive IGC solid-state control for on-board diagnostics with LED error code designation,

burner control logic and energy saving indoor fan motor delay

*Pre-painted exterior panels and primer-coated interior panels tested to 500 hours salt spray protection

(CE .
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438/50 JC

*New unit control board with intuitive, quick fan speed adjustment

*NEW Direct Drive — EcoBlue™ Technology Indoor fan system uses Vane Axial fan design and
electronically commutated motor with beltless design

*Two-stage cooling capacity control on all models

*SEER to 20.0

*Gas efficiencies up to 82%

*Cooling operating range up to 125 °F (52°C) and down to 35°F (2°C)

sInnovative corrosive-resistant composite condensate pan in accordance with ASHRAE 62 Standard,
sloping design; side or center drain

*Exclusive IGC solid-state control for on-board diagnostics with LED error code designation,

burner control logic and energy saving indoor fan motor delay

*Pre-painted exterior panels and primer-coated interior panels tested to 500 hours salt spray protection

(CE .
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48/50 JC

blued@technolt}gy

=

« Variable speed scroll compressors with internal line-break overload protection

» 24-volt control circuit protected with resettable circuit breaker

 Permanently lubricated variable speed direct-drive ECM evaporator-fan motor

« Totally enclosed variable speed condenser motor with permanently lubricated bearings
 Low pressure and high-pressure switch protection

« Exclusive IGC anti-cycle protection for gas heat operation

« Solid-state electronic direct spark ignition system and flame roll-out safety protector

(CE .
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48/50 JC

Standard SystemVu™ Controls

o Large full text display - multi line display
LISE flash port for data transfer
Built in i-Viu®, CCN and BACnet®
Refrigerant pressure from display

Quick LED 5tatus - Run, Alert, Fault
Conventional stat or sensor capabilities

Historical component runtime and starts
Supply air tempering
Equipment / Systermn Touch compatibility

Demand limiting and £5 sensor compatbility
Supports linkage on zoning systems using CNN, WT and i-Vu® Open VWT controls

(CE ;
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48/50 JC

3
Ultra Efficient 6
Variable Speed Ouwtdoor Fan N ﬂ:‘: AE:II:IIE;:L“T::I: Speed
%aﬂ‘lerExpert

= Mon-comosive blade _ Dired drive ECM
with ecoblue™technology

— Balanced blade

— Efficient airflow collar — Slow ramp up _

= ECM des=ign — Phase loss protection
= Mo belts or pulleys

= Sikde out assembly

Unit Controlks

Standard Intelligent

SystemiWu™ controller .

— Large text display

— Quick LED status

—i-Wu®, CCM, BACnet™

— Quick LED status

— UsSE data port

— Stat or sensor capalkility

— Rafrigerant pressung
without gauges

- Heating
= _Gcas Heating
Induced draft heat axchanges
Multiple sizes available
Efficient dimpled gas design
— Electric Heating
Integral Fusing
Multi KW sizes available
Terminal block connections
Single point power

Uitra Efficient Coils
= Round tube/plate fin

= CoppearAluwrminumm : 5
— Special coating available | b —
— New Fae-in. condenser tube Ultra E fficlent Variable !
— Less refrigerant than past designs Speed Compression Cabinet Design _
— Fully hemitic scrodl — Heavy gage base rails
= Large handled access panels

hy, — Intemally protected
- ) = Tool-less fiter access door
r ‘ = Wida range of capacity confrol — Replacemeant “original” fit design
‘ E_ 14
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Model Numbers

MODEL NUMBER NOMENCLATURE

Position: 1123 |4 |5 |6 |78 ]9 ([10)|11 12 )13 |14 |15 |16 |17 |18
Example: |5 |O|H|C |- |D|O |8 |A]|]3|A|S]|-|0|A|D]|A|D

(CE ’



COOLING CAPACITY DESIGNATION

04 3ton 16 15 ton
05 4 ton 17 15 ton
06 Ston 20 18 ton
07 6ton 24 20 ton
08 7 1/2 ton 25 20 ton
09 8 1/2ton 28 25 ton
12 10 ton

14 12 1/2 ton
15 12 1/2 ton

N

(CE .

comfort | excellence



Why Tech Support Requires Model Number

MODEL NUMBER NOMENCLATURE

Poson: [1 [ 23 [a s a7 [e]ealn]uzlualie]isTie]ir]e]
corc (o] oo ls[als[als] [o[n]e]xTc]

= Humick-MiZar
« Coated Goils or Cu Fin Coils
« Louvered Hail Guards

comfort | excellence - Econamzer or 2.Pascn Damper

- Powered 116 Vol Convenience Outiet

Unit Heat Typs Factory Assigned
50 - Electric Heat Packaged Roafiop 0 = Standard
i=LT
Model Series - WeatherMaster®
HC - High Efficency Elecirical Options
A = Nors
Moat Options B = HACR Breaker
- = Zuandard (Mo Electric Heat) € = Mon-Fouml Dl
A = Lo Flankic Hest B = Theu-The-Base Cannectons
B = Madium Eleckic Hast E = HAGR and Thru-The Base Gannectons
€ = High Electric Heat F = Non-Fused Disconnect and
Thiru-The-Base Connections
G = 2.Speed Indoor Fan (VED) Controlier
Refrig. Systems Options H = 2&peed Fan Contraller (WFD) and
A = Single stage cocling modeis HACR Breaker
B = Single stage cooking models with Hurmick-MZer® J = 2.8peed Fan Contraller (VED) and
D = Two stags cooling models Mon-Fused O nect
E = Twn stage cooling models with Humidi-MiZsr K= 28 Fan Contraller (VFD) and
F = Single stage cocking models with Theu-The-Baszs Cann
Motormasier” Low Ambent Cantraler L = 2Speed Fan Contraller (WFD) wi HACR
G = Two stage cooling models with Breawer and Thru-The Base Connections
Motormasiar Low Ambiend Coniraller M = 2.Speed Fan Coniroller (VFD) with Mon-Fused
Disconnect and ThiuThe-Base Connections
Coaling Tons
04 - 31on 08 - &8 on Options
5 - 4 ton 11 = 10 ton (12.0 EER) us-;u:ﬂ!
0% - & ton 12 - 101on (11.7 EER) 1 = Unpowered Convenience Outiet
07 - & fon 14 . 125 fon 2 = Powened Comvenience Guliet
08 - 7.5 tan 3 = Hingad Pansis
4 = Hingad Pansis and
Sensor Options Unpowered Convenience Outet
A = one § = Hinged Paneis and Powered Convensence Outiet
B = RASmoke Deiector € = Foi Faced insulation
C = 5A Smoks Detecior O = Foil Faced insulation with
D = RA -+ SA Smoks Detector Unpowered Canvenience Ouliet
E=CO, E = Foi Faced insulation with
F = RA Smoke Detector and COs Powened Convenience Outiet
G = SA Smoie Detector and COx F = Foi Faced insulation & Hinged Pansis
H = RA+ 5A Smoke Delecior and £ @ = Foi Faced insulation & Hinged Paneis
4= Cwverdcw controls oriy) with Linpowered Convenience Chued
K = Condensate Overfow Swibch and RA Smake Deleciors H = Foi Faced insulation & Hinged Pansis
L = Condensate Overfiow Swetch and RA + SA Smoke Deteciors Wih Powered Convenisnce Outet
Indoor Fan Options 1, 4, 5 Ton Models Only* intake | Exhaust Opticns:
0 = Electric (Direct) Drve 113 Maior A = None
2 = Medium Stabic Option - Belt Drive B = Temperabure Economzer w/ Baromeiric Relief
3 = High Saatic Option - Beit Drive F = Enthaipy Economizer w! Barametric Relief
Indoar Fan Options §-12.8 Ton Models Only K = 2.Poston Demper
1 = Sandard Static Option - Bedt Dive U = Low Leak Temperatuse Economizer
2 = Medum Static Option - Beit Drve w Barometric Relef
3 = High Saatic Option - Belt Drive W= Low Leak Enthalpy Economizer wi Bammetric Reiief
€ = High Static Option with High-Efficiancy Motor, Bait Drive (Size 14 only)
Basa Unit Cantrols
Coil Opticns: (RTPF) (Outdoor « indoor « Hail Guand) 0 = Electromechamcal Controls can be used with W7212
A= AECU - AT Econcbiider (Mon-Faul Detectan and Dagnostic)
B = Precoat A/Cu - AWCu 1 = PremierLink™ Conirolier
€ = E-coat AlCu - ACu 2 = RTU Open Muki-Proiccol Caniroller
D = E-cost AMCu - E-ooat AICy & = Elsciro-mechanical wi 2-spessd fan and W72
E = CulCu: AUCu Econc contralier controls, Can be used with WT220
F = Cuw/'Cu - CuiCu Econciiber X [w/ Fault Detection & Diagrostic)
M= ANCy AVCu = Louvensd Hail Guard O = CoemioriLink Cantrols
M = Precoal AUCu - AWCy — Lowvered Hail Guasd (Mot avalable on 2-stage cooling 07 size models)
P = E-cost AWCu - AUCy — Louvesed Hail Guard
. Q= E-coat AVCu - E-coat AlICy — Louvered Hail Guasd Design Revision
Rz CuiCy . AUCY — Louwered Hail Guard - sk
‘ & = CuiCy « Cu'Cu — Louwered Hail Guard A = Faciory Design Re
* Ses Prce Pages for specific Humidi-MiZer models. biany: N & = 208230080
Mote: On singie phase models (-3 vaitage codel, the following are not 3 = S 8 = A

e 17



Model Number Nomenclature

(CE
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50TC UNITS MODEL NUMBER NOMENCLATURE (EXAMPLE)

Position: |

[z2]a]4a[s5[6[7]8]e[wo[11][12]13]14]15][16[17 [18]

3
Example: [5 [o [T |[c[-|pJofa[a]1[a]ls]-Jo]la]o]c]o

Unit Heat Type
50 - Electric Heat Packaged Rooftop

Model Series - WeatherMaker®
TC - Standard Efficiency

He at Size
- = Mo heat

Refrig. Systems Options

Standard One Stage Cooling Models (Size 07 Only)
Standard One Stage Cooling with

Humidi-MiZer® System (07 models only)

Two Stage Cooling Models 08-16

Two Stage Cooling Models 08-16 with

AlCu condenser Coils and with Humidi-MiZer System
Single Circuit, Two Stage Cooling Models

(Sizes BO, 09, 12 Only)

Z Mo OF
[

Cooling Tons

07 = 6 tons 12 = 10 tons
08 = 7.5 tons 14 = 12.5 tons
09 = 8.5 tons 16 = 15 tons

Sensor Options

A = MNone

B = RA Smoke Detector

C = SA Smoke Detector

D = RA + SA Smoke Detector

E = CO: Sensor

F = RA Smoke Detector and CO:z: Sensor

G = SA Smoke Detector and CO: Sensor

H = RA + SA Smoke Detector and CO: Sensor

J = Condensate Overflow Switch

K = Condensate Owverflow Switch and RA Smoke Detectors
L = Condensate Overflow Switch and RA and SA Smoke Detectors

Indoor Fan Options

= Belt Drive, Standard Static Option

Belt Drive, Medium Static Option

Belt Drive, High Static Option™

High Static Option with High Efficiency Motor (Size 16 Only)

Owh =
W

oil Options — RTPF (Outdoor - Indoor - Hail Guard)
AlCu - AlFCu
Precoat Al/Cu - Al/Cu

Packaging & Seismic Compliance
0 = Standard
1 =LTL

Electrical Options

MNon USA Models — No SAV™ jincluded
= Mone

MNon-Fused Disconnect
Thru-The-Base Connections
Mon-Fused Disconnect and
Thru-The-Base Connections

ndard USA Models — SAV included
2-Speed Indoor Fan (WFD) Controller
2 Speed Fan Controller (WFD) and
Mon-Fused Disconnect

2 Speed Fan Controller (WFD) and
Thru-The-Base Connections

2 Speed Fan Controller (WFD)

with Mor-Fused Disconnect and
Thru-The-Base Connections

o TMoOOr
oo

BE

= A
[l

g
2
8
3
g

Mone

Unpowered Convenience Outlet
Powered Convenience Outlet
Hinged Panels

Hinged Panels and

Unpowered Convenience Outlet
Hinged Panels and

Powered Convenience Outlet

n kWwN=D

Intake / Exhaust Options

Mone

Temperature Economizer w/ Barometric Relief
Enthalpy Economizer w/ Barometric Relief
2-Position Damper

Temperature Ultra Low Leak Economizer

wi Barometric Relief

Enthalpy Ultra Low Leak Economizer

wi Barometric Relief

s CARTDE

Base Unit Controls

o =

Electro-mechanical Controls can be used with W7212
EconoMi$er® N (Mon-Fault Detection and Diagnostic)
PremierLink™ Controller

RTU Open Multi-Protocol Controller
Electro-mechanical wf 2-Speed Fan and W7220

i mmbrel e ™ emebmele e b o e s ssib
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Model Number Nomenclature

Paositon: |1 |2 |3 |4 5|6 |7 |89 (10]11]12|13(14(15|16 17|18
Example: |5 | 0| T |C|-|A|O |8 |A[1T|[A[S5]|-|]0[A|D|A]|D
] L]
3Wwﬁgckaged Rooftop | : ©8®mpliance
£ ERifet )
elief
f
and Thru-The-
n
izer
] nce

m_ MGLSAA&A@ukemm:emmu@ﬁoslegsord 15 Intake / Exhaust Optlons
ﬁg@ﬁ vered nall Luaras 14 Base Unit Controls
B TR el MRS et S
13 DeS|gn Revision
-G‘mﬁ@ansﬁa/OueFflcw@de-bmmArdsd SA Smoke Detectors
+=-Goi-Options—Neoveatiom(Sutdoor—hrdoor=—=iGrrard)
G — A/Al — Al/Cu ! 12 Voltage
H — Al/Al —Cu/Cu

J — Al/Al — E-coat Al/Cu

K — E-coat Al/Al —Al/Cu

L — E-coat Al/Al —E-coat Al/Cu

T — Al/Al — Al/Cu — Louvered Hail Guard

U — Al/Al —Cu/Cu - Louvered Hail Guard

V — Al/Al — E-coat Al/Cu — Louvered Hail Guard

W — E-coat Al/Al —Al/Cu — Louvered Hail Guard

X — E-coat Al/Al —E-coat Al/Cu — Louvered Hail Guard

N

+CE
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Break Down of 18 Digit Model

(CE

comfort | excellence

MODEL NUMBER NOMENCLATURE

Posmaon: 1 2|3 |4 |6 |6 | 10 11 12 |13 |14 |15 |18 |17 |18
Evample: | & |0 [H (S| -|D |08 I)A S O |A|O|&]D
Unift Heat Type Factory Assigned
£ « Elmciric Heat Packaged Roofiop 0 = Stamdard
1 = LTL
Model Series . Weatherfaster®
HC = High Efficency Electrical Options
f = Mors
Option B = HACR Breaker
- Sl.unu;u-:ﬂu Electric Heat) C = Non-Fused Omconnect
A = Low Blesciric Heat D = Thru-The-Bass Connechons
B = Medium Eleciric Heat E = HACR and Thru-The Base Connecions
© = High Eleciric Heat F = Mon-Fused Deconnect and
Tharu- The-Bass Connschors
G = 2-Speed indoor Fan {VFD) Controler
Refrig. Systems Options H = #-Speed Fan Coniraler [VFD) and
A = Single stage cooling models HACE Breaiier
B = Single stage cooling models with Humsci-AiZere J = 2Spsed Fan Coniraller [VED) and
D = Two stags cooling models Mon-Eused Disconnect
E = Two stage cooling models with Humidi-MiZsr Koz 28 § Fan Contraller [VFD) and
F = Single stage cooling models with Thur The-Bass o
MMotcrmasier” Low Ambsent Controler L = 2&psed Fan Contraler (VFD) wi HACR
G = Two stags cooling madels with Breaker and Thru-The Base Connections
Motoemasier Low Ambient Controller M = #.Speed Fan Coniroller (WD) with Non-Fused
Decorniect and Thnu-The-Base Connschans
Cooling Tons
04 - 3 fon 05 - 8.5 ton
05 - & ton 11 - 101on (12.0 EER) S
0 - 8 ton 12 - 101on (11.7 EER) i=U red Convenience Cutiet
07 - & ton 14 - 125 tan 2 = Powersd Converience Outhet
08 - 7.5tan 3 = Hinged Paneks
4 = Hinged Panels and
Sensor Options Unposwssred Comvenienoe Outiet
& = Homs § = Hinged Panels and Powenesd Convenienoe Outiet
B = RA Smoke Delector € = Fai Faced insulation
C = SA Smoie Detecior 0 = Faoi Faced insulation with
D = RA+ 5& Smoke Delecior Unpowared Conmvenienoe Outiet
E= &0y E = Fuoi Faced insulation with
F = RA Smoke Detector and G0 Powsred Converience Oubhel
G = Si Smoke Detecior and S0k F = Foi Faced insulation & Hinged Parsis
H = Ri+ 5& Smoke Delecior amd C0u G = Foi Faced insulation & Hinged Pareis
d = Condersabte Overfow Switch |sleciro-mechanical controls. onlly] with Unpowered Comvenence Ouded
K = Condersats Overfow Swatch and RA Smoke Deieciors H = Foi Faced insulation & Hinged Pansis
L = Condersate Overlow Swabch and RA + SA& Smoks Deteciors ath Powered Comesnence Ouled 20




Serial Number Breakdown

r N

1418PXXXXX

The first 4 numbers indicate the week and year the unit was built

21



Common Parts

r (Y

CTB Central Terminal Board
UCB Board

Defrost Board

|GC Ignition Board

Hall Effect Sensors

Axial Fan

22



GEPLYNZAL-A)-RA-58
HESDARGES 200 SAE 1]

FAN SPEED SET UP CONTROLS
UCB Fan Speed Controls - 3-Phase Unlts

.~ —FAN SPEED SET UP CONTROLS
UCE Fan Speed Controls - Single Phase
E Units

23
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Central Terminal Board

» HK50AA049

» Overview
» Examining wiring paths

(CE

comfort | excellence
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i
A=

SHUTDOWN

= I:LCI.FI:UHF' 2 CEBD&JO5048 - -:;.e,—nn.
E5ST-H
CONTRGL BOARD r’_j_ﬂ_g‘f__"g 5,

CIRCUIT _1; HPS
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— LPS
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Wire Diagram Found on Equipment of CTB

50 Qg2
-

. E . . EE‘
Ao NIT
CSHUTDOWN

L= = = \ i
sen e BN
WHT z(—@ ! : '
DDC 1

ST STAT —r
GRM—CE T e - - LI -2

e ke e o

e SE® 1 e L
: s
SGTH;

BU BLY
Lr

Lﬂkﬁ

sut—Re(D {4

|REHEnT :

PAC CONTROL 208/230V,460V,575Y

[SEE NOTE 1)
3-6TON T1 PAC

(CE
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Control Terminal Board

Reheat

Gas
Controller
Provides:
- Clean Phase
. Monitor
connection
pOil’ltS Fire / Remote
Shutdown
- Insures positive
connections
Smoke
- Visual aid Alarm

rC~ LPS HPS
+CE

comfort | excellence



CTB: Jumpers

JMP1 Phase Monitor Q. e/ I M
JMP2 Occupancy Control (RSl || | #8

+ JMP3 Smoke Detector ~ BSlE ¢ ¢ @ F(0 )mp1
Shutdown =2 L e

 JMP4 Remote Shutdown
» JMP5, 6,7 Heat Pump / Reheat |

JMP2

‘ .~ i
\C E The CTB has no relays on the board e

comfort | excellence



Terminal Board Connectors

oo | o [ | i
PMR

3 Pin
J1 4 Pin 1,2,3,4 R-Y1-Y2-W1
J2 4 Pin 1,2,3,4 W2-G-C-X
Y1 output to Economizer
Y1 Return from Economizer
Y2 Return from Economizer
Y2 Output to Economizer
Econo 10 Pin Indoor Fan Output to Economizer
Accusensor Connection

Accusensor Connection

Economizer Motor Output

© 00 N O o & W N -~

‘ Economizer 24 vac Common

E Economizer 24 vac Power
\C 30

comfort | excellence
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CTB Jumpers

The CTB requires modifications when replaced
On heat pumps jumpers 5,6 and 7 must be cut

31



Jumpers 1 + 2

* Jumper 1 « Jumper 2
Phase Monitor Occupancy Jumper
Accessory — Occupancy: Used to
— Phase Monitor Relay signal Building
power between 2 + 3 occupied and Min
— Opens Red-Pink of Phase Economizer ventilation
Monitor Relay when IFC energized
« Removes 24 vac from - Remove§ power to
Remote Shutdown + Economizer Control “N”
Smoke Shutdown — Result
— Result « Economizer dampers
« Immediate unit stay closed eliminating
Shutdown Fresh Air intake into unit

N

(CE
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Jumpers 3 + 4

« Jumper 3 « Jumper 4

Smoke Detector Remote Shutdown

— Allows Smoke Detector — Allows remote contacts
to control signal (Open (NC) to control unit “ON”"
contacts) to force unit or “OFF”
"OFF” — Removes Transformer

— Removes Transformer “R” from Terminal Board
"R” from Terminal Board — Result: Immediate unit

— Result: Immediate unit shutdown
shutdown

— Must be cut when
installing smoke

detectors
|

(CE
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Jumpers 5 + 6

« Jumper 5 « Jumper 6

Used with R/H or Used with R/H or

Heat Pump Heat Pump

— Opens “Y17 from — Opens “G” from
Econo (pin 2), RH/HtPmp (pin 1),
RH/HtPmp (pin 6), IFM signal return (pin
CLO/Comp1 (pin 4) 2) and “G” from

— Allows RH control Control Board (pin 1)
board to send signal — Allows RH control
CLO 1 controlling board to control IFM

compressor 1 (pin 4)

(CE
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Jumper 7

« Jumper 7

Used with R/H or
Heat Pump

— Opens “Y2" from
Econ (pin 3),
Rh/HtPmp (pin 8)

— Allows RH/HtPmp
board to send signal
to CLO 2 (pin 4)
controlling
Compressor 2

(CE

comfort | excellence



Path of Power
Low Voltage — Stand by

IFM TDER
Control

1. Transformer

2. Smoke Shutdown (JMP3)
3. Remote Shutdown (JMP4)
4. Phase Monitor (JMP1)

5. Indoor Fan Safeties

6. R Terminal/Accessories
Powered Economizer
Always Remains Powered

RN

SRl

& iEEERRE

RACSREREREES -

Sl

BONSNNSENE  SREESNSRSE

BLK BLK ELU EBLU

CIFE
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Path of Power

Low Voltage — Fan

1. 24VACto G
2. Through Fan Jumper (JMP6)
3. To Fan Contactor

4. Through Occupancy Jumper (JMP2)

5. To Economizer Min
Position (BLK)

IFM TDR
Control

| Yasaaee

=l

SNCSREREREEE -

elaia!

BLK BLK BLU ELU

EEEE SRE
Se[SERrs SISCREs
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Path of Power
Low Voltage — 15t Stage Cooling

IFM TDR TRAH
Control _@_/\,_f\[%

SssEssesEEs)
1. 24VACto Y1

2. To Economizer
3. To 15t Stage Cooling Jumper (JMP5)

4. To Unit Safeties (HPS1/LPS1)
5. To 1%t Stage Contactor (C1)

BLK BLK BLU BLU

WEE

I8 IBRREE
SelSgeTs Sleeens

Sl

SRR PR LT
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Path of Power
Low Voltage — 2" Stage Cooling

1. 24VACto Y2
2. To Economizer
3. To 2"d Stage Cooling Jumper (JMP7)

4. To Unit Safeties (HPS2/LPS2)
5. To 2"d Stage Contactor (C2)

| Sasanee
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Path of Power

Low Voltage — 15t Stage Heating
2"d Stage is the same

1. 24VACto W1
2. To Electric Heat Contactor

s scc B
S8gesestoets - '

b 17
2
3
£
0 5
5 6
17

G5 B RIS
SCISCREE SEesEs

VWD OFG OFG

e
BREUSENSSE| CRESERESE  SeSE |

=l

PHE -

EL
BLL
ELE

VEL
BLL

FECY
GRA




Path of Power

Low Voltage — Heat Pump Cooling

1. 24VAC to Y1 {@
.
2. To Economizer

3. Back to 1%t Stage Cooling
Jumper (cut)

Earees

4. To Defrost Board Y1 Input

5. Comp 1/RV1 Outputs made ™

6. Through Freeze Protection

| SaBpees

tat
7. To Unit Safeties : Ru?
(HPS]./LPS].) ggmmg::

24VAC Hot

8. To 15t Stage Contactor (C1)

Y2, W1, and W2 work the same. Their
signal is sent to the Defrost Board
which controls the outputs for
Reversing Valves, Compressors and
Electric Heat.

Notice also that the fan Jumper (JMP6) is cut.

The Defrost Board also controls the fan
operation.
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Path of Power
Low Voltage — Gas Heating

From Line

TRAH
To Combustion Fan M

High $tage
on 2-5tage valve

ERSNEERESEES -
1—2—3 " E'_:‘:Z[‘%:sagu:-: L) = 1,
. § § G—t———
Ti = § L g SeTala
| 1 = (Wi} BLE BLE BLU BLU
[#e] a E—t——
T LR H
1. 24VAC to W1 o ©
2. Signal sent to W on IGC a H Rl
5 5 [~
3. IGC goes through Sequence and a . . ety oG
eventually opens gas valve. SRR EE RIS
Note that G signal goes to IGC. o

IGC takes control of Indoor Fan.



Class Exercise No cooling call what is wrong ?

From Line TRAH
To Combustion Fan M R
.—BF.N—

o
R
FEL u—c—%
L
High Stage
o 2-Stags valve

FH=

“ﬁﬁiﬁﬂ ScSSEsecEEs - -

R N— T 1
— “EL=—— <
Hamsa Sensor

L

Yt

ELK EBLK ELU ELU

sS4t
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[ X ]
K=
W2
[
[ 2|

IGC f Hall Sensor
Troubleshooting
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Class Exercise No heating on a call for gas heat ?

R From Line TRAHN
A «CM> To Combustion Fan —@J\/—% B R H——
L7 :
| <BM
BR J2

GRY

FKD 5—|
oo,

-BLU-o—-Il:b—I
ELU

By High Stage
5 B gun n 2-Gtage Valve

=
o — Bgiﬁ
GRS

G ORH— [
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BNESRESNEEES) -

" @ Fame Sensor g
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(T 1 g
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IGC [ Hall Sensor
Troubleshooting
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Class Exercise The fan will not shut off on this HP and the CTR
was replaced ?

To OFM BLK
HEA
AEN; L — To C-11
HC
[ To Direct Drive IFM
HC
A I
¢ 5 > DET1 q:r’,’_‘l_'_l/ SR I \-.
A DETA J BEN
] oz cne DRSS
«»-ry == ZES raA
=] =2 | =
=[] [ === === == ] =] IMPL JMPE
S 8
Wi s T 2
w2 [ [£76 1 1
w1 5 2 > ERN
vz | [ 5 X 2 €
Famn In o 3 T ‘; [ T
<2 = [ 5 HPS1— LPS1
s 1> P2 l % | T WA [
Comp 1 AT W ELK BLK BLU BLU
Fan Out 4 W2 £l
Comp 2 < 8 > Wl 2
s | S TR E .
Common < 5 > :_::‘K g 5
Common A
Common | [£3 RVS ORN E} 5
Comnmon 7 N Lu g T
24V AC Hot 1 S
P3 WEL T HPS 2 LPFS2
ORN 8
—|[=af[e |[=r ][ [l = ][e= | == |[= ||| [l [ === || =] [= ||| || =
S GRT

SH—GRY




Safeties that can break 24vac to R-Connection

* The IFMOL Indoor fan motor overload limit
* Limit switches

* Roll Out switches

* Smoke detectors if installed

* Phase monitor if installed
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Carrier Commercial Heat Pump Control

 All Carrier Commercial Heat Pumps are wired conventional do not use heat pump
thermostats O is not used.

* The reversing valve is controlled internally through the boards logic
* W1 brings on the compressors on a call for first stage heat
* W2 is for electric back up heat



Heat Pump Defrost Board

o R
i o N

New PN: HK32EAO005

Thermostat demands for
1 or 2 stage Cooling
2 stage Heating
Emergency Heating

Defrost Control in Heating
Mode

(CE
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Defrost Speed-Up

« JMP17-JMP18
(flat/slot screwdriver)

''''''

« 1-5 secs: Speed-Up
(0.1 sec/min)

e 5-20 secs: Forced
Defrost

Run to normal 2z, &=
terminationor g
30 secs

(CE
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Defrost Thermostat (DFT)

Filter LPS/LOC

Drier 2g []

To Indoor Coil / Circuit #2
To Indoor Coil / Circuit #1

1

l-»'/S

DFT 2 initiates defrost

1A

I

100OC1Ar -

i
ﬂﬁ]

From Reversing Valve #1 / Circuit #1

.

“HB%/\J

|

1| _Igl:lql—lr
IQ,:Il:l

T “ﬂE@;ﬁE
.
N

From Reversing Valve #2 / Circuit #2

r"s
CE
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DIP-Switches

§

gz:

- -
) b= e - ~
2 . 2 —

DIP-Switches

DEFROST

FORCED

17 oo N

0£0 614 £ZD $1¥ BZIST¥ 62T 9

ON OFF 30 MINUTES
OFF ON 60 MINUTES
OFF OFF 90 MINUTES
ON ON 120 MINUTES

(CE
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Heat Pump Defrost

Time-Temperature Sequence

1. Heat Run Time (30,60,90 or
120 mins) Factory 60 mins

2. Initiate if tube temperature
(DFT) low

3. Terminate when tube
temperature (DFT) rises or
defrost run period reaches 10
min

HH18SA261DF T Settings:
Close: 30F
Open : 80F

(CE

comfort | excellence



TRAH

—am~~ ah
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<EHEAi‘ RN
dFMY;
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2 | @D
2| oL
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P
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w2 | S o
W2
vi| K5 27 g
vz | [ 3 T .
Fanln| [£3; e 4 et BRN
T FPT 0 i e
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Comp 1| [103 B [WH] LK BLK BLU BLU
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24VAC Hot | [T " = ‘ i E
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SRR EEER
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Heat Pump Defrost

Inputs

Point Name Type of /O Connection Pin Number Unit Connection Note
G Fan DI, 24Vac P2-3 LCTB-G

Y1 Cool 1 DI, 24Vac P2-5 LCTB-Y1
Y2 Cool 2 DI, 24Vac P2-4 LCTB-Y2
W1 Heat 1 DI, 24Vac P2-7 LCTB-W1
W2 Heat 2 DI, 24Vac P2-6 LCTB-W2

R Power 24\Vac P3-1 CONTLBRD-8
C Common 24Vac P3-2 CONTL BRD-4
DFT DI, 24Vac DFT-1 to DFT-1

DFT2 DI, 24Vac DFT-2 to DFT-2

(CE .
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Heat Pump Defrost

Outputs
Point Name Typeof |0 Connection Pin Number Unit Connection Note
IFOFan On D0, 24Vac P3-9 REHEAT-2
OF OD Fan On D0, 24Vac OF OFR
RV D0, 24Vac P3-710P3-5 Energize in COOL
RV&2 DO, 24Vac P3-6 to P3-4 Energize in COOL
COMP 1 D0, 24Vac P3-10 FPT - REHEAT-6
COMP 2 D0, 24Vac P3-8 REHEAT-8
HEAT 2 D0, 24Vac E-HEAT HC-1 (TB4-1)
COM 24Vac P3-3 HC-1 (TB4-3)
N
(C ;
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Heat Pump Defrost

Configuration

Point Name Type of /O Connection Pin Number Unit Connection Note

Select Jumper 24Vac P1-1

2 Compressor 24Vac P1-3 Use for 50TCQD
Speed-Up Configuration

Point Name Typeof /0 Connection Pin Number Unit Connection Note
Speed-Up Jumper JMP17

Speed-Up Jumper JMP18

Jumper for 1-3 seconds: Factory Test, defrost runs for 9 seconds
Tumper for 5-20 seconds: Forced Defrost, defrost runs for 30 seconds 1f DFT2 15 open

(CE
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New Gas Control Board

Gas Control Board

« LH33EPOO1
 All Voltages

58



|GC Fault Codes

LED INDICATION ERROR MODE

ON NORMAL OPERATION

OFF HARDWARE FAILURE

2 FLASHES LIMIT SWITCH FAULT

3 FLASHES FLAME SENSE FAULT

4 FLASHES 4 CONSECUTIVE LIMIT SWITCH FAULTS

5 FLASHES IGNITION LOCKOUT FAULT

6 FLASHES INDUCED DRAFT MOTOR FAULT

7 FLASHES ROLLOUT SWITCH FAULT

8 FLASHES INTERNAL CONTROL FAULT

9 FLASHES TEMPORARY SOFTWARE LOCKOUT

NOTE:

- WHEN W1 IS ENERGIZED THE BURNERS WILL REMAIN ON FOR A MINIMUM OF 60 SECONDS
- IF MORE THAN ONE ERROR MODE EXISTS THEY WILL BE DISPLAYED ON THE LED IN SEQUENCE

(CE
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Resetting Fault Codes

N

(CE

comfort | excellence

CODE ACTION LOCKOUT RESET MODE
g Code Retained Until Unit’s
1 Blower On/Off Delay Modified No 24 Volts is Cycled
2 Limit Trip Temporary | Cleared After Limit Switch Resets
Flame Sensing Error —
3 Senses Flame When it Shouldn’t Temporary | Cleared After Error Clears
4 Four Consecutive Limit Trips in One Call Yes — Soft | Cleared by Cycling “W” Signal
for Heat
Ignition Lockout — Attempted Ignitions _ i e
5 for 15 Minutes Without Success Yes — Soft | Cleared by Cycling “W” Signal
Inducer Fault — Signal Between Board A
6 and Motor Do Not Match Yes — Soft | Cleared by Cycling “W” Signal
5 Rollout Switch Opens Yes — Hard Lockout is Retained Until Unit’s 24
Volts is Cycled
3 Control Fault — Yes — Hard Lockout is Retained Until Unit’s 24
Detects Hardware or Software Failure Volts is Cycled
9 Safety Critical Code Fault - Temporary | Cleared After 1 Hour

Detects Hardware or Software Failure
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Gas Heat Controls and Hardware

IGC Board:

 Timed on/off control
of the indoor fan

* Burner ignition and
flame sensing

vED 06361 W B e
T 101 ._‘h:’

» Continuous monitoring
of safety devices

.3sttreize.. WLE i lE -

T ——

» LED display of system
status and error codes «




|GC Overview

(CE
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LED Status Light Spark Generator

Induced Draft Outpu

L1

Indoor Blower

Output Output Hall Effect
Sensor Plug

| 5 Amp Fuse

12 Pin Low
Voltage Harness



LH33EPOO1

Product Improvement

Current Design

New Design

Proof of combustion air

Hall effect sensor
(sensor at end of the inducer
motaor)

Pressure Switch

Integrated Gas Controller
(1GC)

Designed for Hall Effect sensor

Designed for pressure switch
plus meets new UL standard

lgnition wire connection to

L : 1o .
the IGC board Stick pin design V4" spade connection

IGC Part Number ot LH33WPO02 (460/575)

interchangesble) L H33WP003 (208/230) LH33EPDO1 (All voltages)

Some boards are voltage specific

(CE

comfort | excellence
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Pressure Switch HKO6WC061

« Mounting Limitation: Switch diaphragm must be
mounted vertically.

* Function: Normally Open to close on negative
pressure rise of .18 +- .07 inches W. C.
Minimum open/close pressure differential at .015
inches W.C.

 Maximum System Pressure 3.0 inches W. C.



Pressure Switch Wiring

(CE
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Fig. 69 - Integrated Gas Control (IGCh Board
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|GC Board

 |GC Inputs and Outputs

CONNECTION

TERMINAL LABEL POINT DESCRIPTION SENSOR LOCATION TYPE OF /O PIN NUMBER
INPUTS
RT, C Input power from TRAN 1 control box 24 VAC —
55 Speed sensor gas section analog inpurt J1,1-3
FS, T1 Flame sensor gas section switch input —
w Heat stage 1 LCTE 24 VAC J2, 2
RS Rollout switch gas section switch input J2, 5-6
LS Limit switch fan section switch input J2, 7-8
-S Centrifugal switch (not used) — switch input J2,9-10
OUTPUTS
L1, &M Induced draft combustion motor gas section line WAC
IFO Indoor fan control box relay J2,1
GV Gas valve (heat stage 1) gas section relay J2,11-12
(o
CE .
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Hall Effect Sensor Overview




Test IGC Board and Hall Effect Sensor

Unplugged Plugged into circuit

— reading circuit board board

« Pin #3 black lead and « Same pin test point (1-3),
pin #1 red lead rotate motor

e Read 7.5-10 vdc o Half turn reads <1 vdc,

. Pin #3 black lead and other half turn reads 6.5-9 vdc
pin #2 red lead « Same pin test point (2-3),

 Read 21-24 vdc rotate motor

If outside these readings » Will read 16-21 vdc
— Replace IGC Anything outside of readings
— Replace Hall Effect Sensor

(CE
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Hall Effect Sensor Troubleshooting

Three Wire Plug

1 2 3
Plug at Board (Unplugged) Plug in the Board
1 2 3 1 2 3
— 21-24 |« — 16.5 - 21 +—
« 7.5-10 — «—— <1/6.5-6
DC Meter Required

(CE
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Hall Effect Sensor Troubleshooting

Hall Effect Sensor

The Hall Effect Sensor is
a magnetic device

mounted on the induced
draft motor

It sends a signal to the board

to verify the motor is running
at the correct speed

(CE
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Hall Eff nsor TIr

Testing the Hall Effect Sensor, #1

De-energize the IGC board.

Unplug Hall Effect Sensor

Energize the IGC Board

No Heat/Cool/Fan call from T-stat
Set meter to read maximum 30 VDC
Connect black lead to pin # 3
Connect red lead to pin # 1

The reading should be between 7.5 & 70 VDC

(CE
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Hall Effect Sensor Troubleshooting

Testing the Hall Effect Sensor, #2

9. Move the red lead to pin # 2
70. The reading should be 21-24 vDC

If either of these two
readings are out of range
replace the board.

(CE
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|}
- - 4 N\ 4
-

Testing the Hall Effect Sensor, #3

1. Re-plug sensor to board

. With power on and t-stat
off

. Connect red lead to pin # 1

. Connect black lead to pin #
K

. Rotate motor by hand

. You should read less than
71 VDC on on half turn

comfort | excel



Hall Eff nsor TIr leshootin

Testing the Hall Effect Sensor, #4

6. On the other half
rotation you should read \ _
6.5 — 9 VvVDC

8. Move the red lead to pirn
Z 2

9. Reading should be
between 16.5 & 21 vDC

I any of these three readings
are out of range replace the

r. . sensor-.
CE
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Humidi-MiZer Coil Example

(CE

comfort | excellence

Unit shown with end panel removed
and in shipping condition.

Fan deck routes all the air through
the Humidi-MiZer coil after it exits
the evaporator.
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HumidiMizer What’s the Benefit?

Each refrigerant circuit in a HumidiMiZer
system can provide a total of 3 different
modes of operation:

Normal, Sub-cooling, and Reheat modes

— Control of each mode determined by call for DEHUM, Y1, or Y2

— Compressor stays running (except when in complete free cooling
mode w/ economizer)



Reheat Board
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Reheat Board

«

(CE
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HE50AA050
i——uqnn.a.
-{JI
J1A HR1 = J2
IM: HTSTAT-LTLO > 1 |4} i )Dl 1 IN: CTBR 24-V
_{_JD“““? DHRE2
1
IN: TSTATW1 = I ——ij | |- 2 =3 OUT: 15V12
Rl
3 e GHD ||_ 3 » OUT: DEV1
DHAE2 CR2
I\
Rl
IN: ECON ¥1 > 6 =
J1B
IN: TSTATG B 1
DHRA
OUT: IFM € p . -y
-[I k-
CTB: R 24V 3
OuUT: COMP2 <€ 4 I:.|M||§B
i
] 2
IN: ECONYZ > 5 o

LEGEND

COMP --
LR =
OHR =
D5V =
ECON -
GRD =
HR -

COMPRESSOR

COOLING RELAY (24-VDC COIL, COMTO GROUND)
DEHUMIDIFICATION RELAY (24-VDC COIL)
DISCHARGE LINE S50LENOID VALVE

ECONOMIZER

GROUND

HEATING RELAY (24-VDC COIL)

HSTAT = HUMIDISTAT

|FM -
L5V =
LTLO =

INDOOR,/SUPPLY FAN MOTOR

LIQUID {3-WAY) SOLENOID VALVE
LOW TEMPERATURE LOCKOUT
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Reheat Operating Modes

W1 Call: Heating ON, all compressors OFF

Y Call only: Normal Cooling sequence (1 or 2 stages)

Y plus Humidistat: Increased Latent Cooling Effect

Humidistat only: Reheat (no/minimal Sensible Cooling)



HumidiMizer — No Call

DEHUM | PNK

s e % _%g_ Reheat Board is powered,
= || [ compressor is off, all
o] ] = ﬂ[%i valves in normal state
i [ i wlly position
B mer

i
HUMIDI-MIZER COIL 'j TR
EVAP COIL

ID ENTERING
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HumidiMizer — Cooling Only Call

pEHM i’;:;j% -l 0 « Signal for Fan and First
oo ot o= ==y ™ Stage Cooling come into
e NobeatBoars
o el = ignal is sent out to run
o’ | " el | (ol = fan and compressor
A  TE  taw « Valves are left at normal
cere state position
[FORBMEERO]—p. ry « Outdoor condenser coil
is used, HumidiMizer
coil bypassed.
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HumidiMizer — Dehumidification Only Call

DEHUM | PNk 40701 DHRA (17 |RED 24V CTB .
HE;;J YEL:;%"I@ cﬂ.‘.lita —Zr BLK__ ° S|gna| for Fan and

BRN T (313 |ORN o .
ol oo b 1 = £ Dehumidification come

[ .
i s i into Reheat Board.
o wrre et |l - Signal is sent out to run
T ponlbEl] cE ey fan and compressor.
S * Both valves are
z energized.

oo = Qutdoor condenser coil

D[;ELR " IDEN"KII:[\I‘ERING IS bypassed!
HumidiMizer coil used

for condensing
refrigerant and
~ reheating cold dry air

’C E from evaporator coil.

)
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HumidiMizer — Cooling & Dehumidification Call

E"‘ % _  Signal for Fan, Cooling
ool B D and Dehumidification
R b come into Reheat
e | ren L ece) Board.
I mevER « Signal is sent out to run
: fan and compressor.
i S « LSV Valve is energized.
s e ¥ « Outdoor condenser coil
o o is used, HumidiMizer
T coil is used for sub

cooling refrigerant.

«
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PACKAGED .
VARIABLE SPEED MODELS

(CE i




48/50.JC Variable Speed RTU

Gas/Electric - 48JCV 3 To 5 Ton Models - Up To 20 SEER
Elect./Elect. - 50JCV 3 To 5 Ton Models - Up To 20 SEER

(CE .
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48/50.JC Variable Speed RTU

Vane Axial Beltless Indoor Fan System
— Slow Speed Ramp Up

— Quiet Operation

— Direct Drive ECM Motor

— Easy Fan Set Up and Adjustment

— High Static Capability

— Up To 40% More Energy Efficient

— /5% Fewer Moving Parts

(CE .
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48/50.JC Variable Speed RTU

Scroll Compression With Single
Circuit Design

~ Fully Active Coil Design

— Variable Speed Capacity Control All Models
(Capacity Control Range 25% to 105%)

88



48/50.JC Variable Speed RTU

Intelligent SystemVu™ Controls

- SystemVu™ Intelligent

With
On A

eeeeeeeeeeeeeeeee

Cey Pad and Disp
| Models

ntegrated Controls
ay Standara

89
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» Large Backlit Menu Driven Display With Four Line Text Capability
* Quick Unit Status LED's: RUN, ALERT, FAULT
* Read Refrigerant Pressures Through Display - No Gauges Required

* Auto or Manual Run Test Capabilities

* Record Component Run Hors and Starts
* Compressor Reverse Rotation Protection

» USB Data Port (Thumb Drive)
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48/50.JC Variable Speed RTU

48JCV 3 To 5 Ton Gas/Elect Models - Up To 20 SEER

Model Number
SEER
Cooling Capacity
Blower Type - Speed
(3as Heat AFUE Rating %
(Gas Heat Sizes (Output)
Clg. Metering Device
Cabinet Size (LxWxH) in
Std. Net Unit Weight

(CE
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48JC*V04
20
Variable Speed
Vane Axial - Var. Speed
81
54,000 / 93,000
™>XV
74 x 47 x 41
587

48JC*V05 48JC*V06
20 19
Variable Speed Variable Speed

Vane Axial - Var. Speed  Vane Axial - Var. Speed
81 81
54,000 / 88,000 /120,000 54,000 /88,000 /120,000

XV TXV
74 x 47 x 41 74 x 47 x 41
610 612
91
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@ RUN
@ ALERT
@ FAULT

TEST
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HAEK

System /it DISPLAY MENU
SHUTDOWN UNIT RUN STATUS SETTINGS ALERTSIFAULTS SERVICE INPUTS QUTPUTS USB
| ] ] ] | ]
ONIOFF
—MODE — SPACE SET POINTS ACTIVE FAULTS — UNIT TESTS — TEMPERATURES GENERAL OUTPUTS  — DATA ACQUISITION
—C00L — CLOCK ACTIVE ALERTS — UNITINFORMATION ~ —PRESSURES COOLING OUTPUTS — SAVE CONFIGS TO FILE
—HEAT — SCHEDULES HISTORY — HARDVWARE — THERMOSTAT HEATING QUTPUTS  — SAVE CONFIGS FROM FILE
—VENTILATION [ UNITCONFIGURATIONS L—RESET FAULTIALERT  — CALIBRATION — SWITCH INPUTS — FILE TRANSFER
—INDOOR FAN ~ — NETWORK SETTINGS — COMMISSION REPORTS —ANALOG INPUTS — UPGRADE SOFTWARE
—GENERAL — DISPLAY SETTINGS L ADVAMNCED SERVICE |—GENERAL INPUTS
— OCCURANCY — QUICK SET=UP —NETWORK
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JC Warning Before Start-Up

IMPORTANT: Do not attempt to start unit, even momentar-
ily. until all 1tems on the Start-Up Checklist (see page CL-1)
and the following steps have been read/completed.

IMPORTANT: Unit power must be ON for 24 hours prior
10 start-up to allow the crankcase heater to run. Otherwise.
damage to the compressor may result.

(CE .
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48/50 JC Power Supply

Power Supply

All 208/230-v units are factory wired for 230-v power supply.
If the 208/230-v unit 15 to be connected to a 208-v power sup-
ply, the transformers must be rewired by moving the wire from
the 230-volt connection and moving to the 200-volt terminal
on the primary side of the transformer. Refer to umt label dia-
gram for additional mformation.

(CE .
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IMPORTANT: Swapping the unit supply power will not
correct the compressor rotation. The Compressor VFD con-
trols the phasing out to the compressor. Only a manufactur-
ing error will cause a reverse rotation.

To correct the wrong compressor rotation direction, perform
the following procedure:

L.

~

T

Turn off power to the unit and lock out the power.

Switch any two of the Compressor VFD output power that
run out to the compressor. .

Turn on power to the unit.

Verity corrected compressor rotation.

95
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48/50.JC Variable Speed RTU

FIELD CONTROL WIRING

The 48]C unit comes standard with SystemVu controls. An ex-

ternal space sensor or conventional thermostat 15 required
(field-supplied).
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48/50.JC Variable Speed RTU

SPACE TEMPERATURE SENSOR (SPT)

There are 2 types of space temperature sensors available from
Carrier. resistive mput non-communicating (T-55. T-56 and
1-59) and Rnet communicating (ZS) sensors. Each type has a
variety of options consisting of: timed override button, set
pornt adjustment. a LCD screen, combmation of humidity or
CO; sensing and communication ti¢ m. Space tempemnue can
be also be written to from a building network or zoning system.
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48/50.JC Variable Speed RTU

Fig. 38 shows the wiring connections from the accessory space
temperature sensors to the SyvstemVu MBB.

SYSTEMVU MEB

------- VDEK6)>>
TBS A1-06K 5 >
GND 4 ) r I%
= SPTO
AI-05K 3 yo>————— - Zon 156
GNDK 2> ——————————- 2t accy
AI-04K 1 ) >———————————— 12

|
Fig. 38 — Typical Low Voltage SPT Connections

N

(CE .
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48/50.JC Variable Speed RTU

Space Temperature Sensor (1-56)

The T-56 space temperature sensor (part no. 33ZCT56SPT) 15 a
field-installed accessory. This sensor includes a sliding scale
on the front cover that permits an occupant to adjust the space
temperature set point remotely. The T-56 sensor also includes
an override button on the front cover to allow occupants to
override the unoccupied schedule (if programmed).

IBS-1 . Sensor Input
IBS-2 Sensor Common
IB5-3 ........................... Setpont Offset Input

&
\Cnge 100
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48/50 JC Variable Speed RTU

Space Temperature Sensor Control - Direct Wired
(T-55 or T-56 or T-59)

Wire accessory space temperature sensor(s) to the T-55 termi-
nals on the field connection terminal board located at the unit
control box. Refer to Space Mounted Sensors section (page 58)
for additional information.

The Unit Control Type configuration. (UNIT CONTROL
T'YPE) must be set to Space Sensor (1).

System /i DISPLAY MENU
SHUTDOWN UNIT RUN STATUS ALERTSIFAULTS SERVICE INPUTS OUTPUTS USB
GHI'!I'.'IFF — — — —

- MODE L SPACESETPONTS |~ ACTVEFAULTS |- UNTTESTS | TEWPERATURES | GENERALOUTPUTS | DATAACQUITTION
- co0L L cLock ACTVEALERTS |~ UNTNFORMATION  |PRESSURES |~ CODLNGOUTPUTS | SAVE CONFIGS TOFILE
L HEAT L SCHEDULES HISTORY | HARDWARE  |THERMOSTAT L HEATINGOUTPUTS | SAVE CONFIGS FROM FLE
—VENTILATION RESETFAULTALERT |~ CAUBRATON  |~SWITCH INPUTS | FILE TRANSFER
| INDOORFAN |~ NETWORK SETTINGS L COMMISSION REPORTS |—ANALOG INPUTS _ UPGRADE SOFTHARE
| GENERAL | DISPLAY SETTINGS | ADVANCED SERVICE | GENERALINPUTS
LOCCUPANCY - QUICK SETP L NETHORK
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48/50JC Variable speed RTU

Thermostat Control

Wire accessory thermostat to the corresponding R. Y1. Y2.
W1. W2, and G terminals on the Main Base board.
The Unit Control Type configuration. (UNIT CONTROL

TYPE) default value 1s for thermostat (0) so there 1s no need to
configure this item.

The Thermostat Hardware Type. (THERMOSTAT TYPE)
selects the unit response to the thermostat inputs above.

NOTE: May not be compatible with heat anticipator thermostats.

System /i DISPLAY MENU
SHUTDOWN UNIT RUN STATUS ALERTSIFAULTS SERVICE INPUTS OUTPUTS UsB
CIHI'!EIFF — — — —
oD | SPACESETPONTS |—ACTVEFAULTS [ UNITTESTS | TEWPERATURES | GENERALOUTPUTS | DATAACQUSITION
L cool  cLocK ACIVEALERTS | UNTINFORMATION | PRESSURES COOLNG OUTPUTS | SAVE CONFIGS TOFILE
N L HeAT L SCHEDULES HISTORY | HARDIWARE L THERWOSTAT L HEATING OUTPUTS | SAVE CONFIGS FROM FILE
r —VENTILATION RESETFAULTALERT — CAUBRATON  [~SWITCHINPUTS - FILE TRANSFER
‘ E | INDOORFAN | NETWORK SETTINGS  COMMISSION REPORTS [—ANALOG INPUTS  UPGRADE SOFTWARE
| 3 | GENERAL | DISPLAY SETTINGS | ADVANCED SERVICE | GENERALINPUTS
comfort | excellence —OCCUPANCY - QUICK SETUP —NETWORK
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ALERTS/FAULTS
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48/5(C om_Vu Network Check

CHEL]I

i W 9 {
"ii"-lit | I"-.(il[t'

Y STEM AUTOTES] UNDONE

N
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CHELIS] DONI

IFTUORK CHEKLISIT DONI

»SYSTEM AUTOTES] UNDONI
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48/5(C om_Vu Indoor Fan Set-

ALERTS/FAULTS

N
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48/5(C om VL onomiser Mir

-
i

ALERTS/FAULTS

N
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Compressor VED

* The compressor VFD looks differently than the industry
standard. It is not packaged in its own housing to appear
as a single component.

 The Compressor VFD consist of 5 components in the
control section.

* The Driver board, Converter board, Filter board, Capacitor
board and the Choke.

(C~E 108

comfort | excellence



Converter
Board

Capacitor &2
Board <

cEEHE,

Filter Board
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SystemVu Controller ® @ iﬁ =T @
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Control Box Layout
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Table 27 — Drive Board Inputs/Ouiputs

©)
L]
3
:
II-E“:I HES
Y mae D
—IE'-_uEf_H
|® e
8 e
<. R
i OO0 1
& =l ©
O]
Fig. 30 — Drive Board

TERMIMNAL LABEL

DESCRIPTION

TYPE

CONNECTOR

HFS

High Pressuwre switch input

3. 3wde

2 Pins

SENSOR

DLT sensor nput

10k thermistor

Pins 1 and 2 (inner 2 pins)

RS485

Modbus communication with the
conwerter board

RE5485 Communication

Pins 1,4, and 5

L1, L2 L3

Supply Power from the filter boand

AC high voltage

2 screw terminals

GRM

Supply Grownd

Chassis Ground

2 1/3-in. Quick Connect

DC+OUT, DC-OUT

DC bus out to capacitor boand

DC high voltage

2 1/3-in. Quick Connect

DC+IN, DC-IM

DC bus in from the capacitor board

DiC high voltage

2x Wy-in. Quick Connect

10

U VW

Output to the compressor

ALC High woltage

3x screw terminals
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Fig. 31 — Converter Board
Table 28 — Converter Board Inputs/Outputs
REFEREMNCE
HUMBER DESCRIFTION TYFE CONNECTOR
1 Mot used — —
2 Mot used — —
3 Modbus communication with e drive board RE5435 Communication Pins 1,2, and 2
‘ 4 nput control from Systemiu PWM signa Pins 1 and 3
3 Start'Stop input 24vac Pins 1 and 2
B Mot used — —
‘ [ Powier supply 24vac Fins a4
8 Mot used — — 1ri
comfort | excellence 9 Mot usad — —




Compressor VED Filter Board

L1_OUT L2.OUT L3 OUT

"W

Fllter Board Inputs/Outputs

TERMINAL LABEL DESCRIPTION TYPE CONNECTOR
L1IN, L2_IN, L3 _IN Supply Power AC High voltage 3 screw terminals
GRN Supply Ground Chassis Ground 1 screw terminal
L1_0UT, 2_0uT, L3_ouT Supply Power to Drive board AC High voltage 3y screw terminals

LiIN  L2IN L3N

EEE,

Fliter Board

N
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VED Converter Board

0888

Table 29 — Converter Board Switch Settings

0r”
e
1 ﬁ%\z‘ﬂm

30’

IL-'Dll":i?t‘g; ';'J

L N L || ¥

F54

g .r"
X 51:1:"'3’1\.1;-1

gt
b g L]

SIZE SWITCH1 | SWITCHZ | SWITCH3 | SWITCH 4
04 (3Ton) 3 3 1 1
05 (4Ton) 3 4 1 1
08 (5Ton) 3 3 g 1

Bwitch1 Switch 2 Switch3 Switch4

Table 30 — Converter Board Foldback Codes

FOLDBACK FOLDBACK DESCRIPTION
Sdd Configuration Status (EEPROMFLASH)
Sdd2 Speed Foldback Flag [Owutput Voltage Lmit)
S5dil3 PFC Temperature Foldback Status
Sdil4 AC Input Current Foldback Siatus

®

Fig. 31 — Converter Board

S5dils Compressor Phase Cument Foldback Status

Sdig Compressor Power Module Temperature Foldback Stabes
Sdiav OLT Temperature Foldback Siatws

Sdils Owtpart Capacity Foldback Status

Sdig Autosaved Data Status

Sdi10 Speed Foldback Flag (Torque Limit)
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Converter Board Error Codes

Converter Board Error Codes
ERROR CODE FAULT DESCRIPTION DRIVE MODBUS REGISTER ACTIONICAUSE
E{d1 Compressor Phase Over Cument  |Req. 78(30 Bit 1. Check the UNIW connections on the drive side
2. Check the compressor motor windings
3. Check the compressor is operating within speciied
mits.
4. Sensor on Drive not reading propery - Replace
Drwe
02 AL Input Over Current (SW) Reg.76/80 Bit1 1. Check that the Ine voltage is no more than 12%

pelow the specified voltage for the drive. Check the
ne voliage for nomse
2. Check the compressor is operating within specried
mits.
3. If the problem persists, then it is possibly a drive
companent issue. Replace the dmve

N
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Converter Board Error Codes

E-03 OC Bus Over Voftage (SW)

Req.78/80 Bit2

1. Check that the line voltage is no more than 15%
ahove the specified voltage for the drive.

2. Check the DC bus voltage ifitis =385YDC.

3. Check the compressor is operating within the
specified limits.

4. If the problem still persists, ten it is possibly a
drive companent issue. Replace the drive.

E-4 DC Bus Under Voltage

Req.78/80 Bit3

1. Check that the line voltage is no more than 15%
Delow the specified voltage for the drive.

2. Check the DC bus voltage if it is <385VDC.

3. Check the compressor is operating within the
specified limits,

4. Ifthe problem still persists, then itis possilly a
drive component issue. Replace the drive.

N
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Converter Board Error Codes

E-05 AC Input Over Voltage

Reg.78/80 Bitd

1. Check that the line voltage is no more than 15%
above the specified voltage for the drive.

2. Check the DC hus voltage if it is =385VDC.

3. Check the compressor is operating within the
specified limifs.

4. If the problem still persists, then it is possibly a
drive component issue. Replace the dnve.

E-06 AC Input Under Voltage

Reg.78/80 Bit3

1. Check that the line voltage is no more than 15%
below the specified voltage for the drive.

2. Check the DC hus voltage if it is <385VDC.

3. Check the compressor is operating within the
specified limifs.

4. If the problem still persists, then it is possibly a
drive component issue. Replace the dnve.

N
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Converter Board Error Codes

E-09

High Pressure Switch Fault

Req.78{30 Bitd

1. Condensing Pressure beyond limit. system issue.
2. Check he high pressure switch.

E-12

Compressor Power Module Over
Temp

Req.78/80 Bit11

1. Venfy proper airlow over the heat-sink of the drive.
Remove any obstructions.

2. Check that the compressor is operating within
specified limits.

3. Check the mounting screws on the drive, make
sure they are tight. If the fault, persists replace the
drive.

E-13

PFC-GBT Qver Temp

Reg.78/80 Bit12

1. Venfy proper aiflow over the heat-sink of the drive,
Remove any obstructions.

2. Check hat the compressor is operating within
specified limits.

3. Check the mounting screws on the drive, make
sure they are tight. If the fault, persists replace the
drive.

E-14

Compressor Startup Fault

Req.78/80 Bit13

1. Cycle power on the drive.
2. [fthe problem persists replace the drive.

N
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Converter Board Error Codes

E-17 DC Voltage Low

Reg.79[81 Bit0

1. Check that the line voltage is no more than 15%
below the specified voltage for the drive.

2. Check the DC bus voltage ifitis <385VDC.

3. Fh;{ck fhe compressor is operating within specified
imits.

4. [fthe problem still persists, then it is possibly a
drive component issue. Replace the drive.

E-18 Compressor Phase Over Cument
(Infermediate)

Req.79/81 Bitt

1. Check the UV connections on the drive side.

2. Check the compressor motor windings

3. Check the compressor is operating within specified
limits.

4. 3ensor on Drive not reading property - Replace
Drive.

N
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Converter Board Error Codes

E-19 Compressor Phase Current Req.79[81 Bit2 Check if the compressor is operating outside the
Foldback Timeout specified speed range.
E-20 Compress Power Module Req.79[31 Bit3 Compressor phase current 2 foldback protection
Temperature Foldback Timeout value (for 30 seconds).
Check if the compressor is operating outside the
specified speed range.
E-21 AC Input Current Foldback Timeout |Req.79|81 Bitd 1. Check that the line voltage is no more than 15%
helow the specified voltage for the drive.
2. Check the compress is operating within specified
limits.
3. If prablem persists, replace the drive.
E-22 OLT Temperature Timout Req.79|81 Bita 1. Check the DLT/Scroll Thermistor connection.
2. Check the compressor is operating within specified
limits.
E-23 Auto Config Communication Req.79[31 Bitf Baud rate or Parity of the system controller not
Timeout matching with drive. Check whether system controller
5 working, the Power Cycle the drive.
E-24 Modbus Communication Lost Req.79|81 Bit7 1. Check Modbus communication cable connections.

2. Check the communications parameters are st
right.

3. Power cycle the drive,

4. If problem persists. replace the drive.

N
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Converter Board Error Codes

E-25

DLT High Temp

Reg.79/81 Bit8

1. Check the DLT/Scroll Thermistor connection.
2. il_jh%ck the compressor is operafing within specified
imits.

E-27

Board Temperature High

Req.79/81 Bit10

1. Verify proper airflow over the heatsink of the drive.
Remove any obstructions.

2. Check that the compressor is operating within
specified limits.

3. Check the mounting screws on the drive, make
sure they are tight.

4. If the prablem still persists replace the drive.

E-28

Compressor Power Module
Temperature High

Reg.79/81 Bit11

1. Verify proper airflow over the heatsink of the drive.
Remove any ohstructions.

2. Check that the compressor is operating within
specified limits.

3. Check the mounting screws on the drive, make
sure they are fight.

4. If the prablem still persists replace the drive.

E-31

Comms to DSP Communication
Lost

Req.79(81 Bit14

1. Check Modbus communication cable connections.

2. Check the communication parameters are set
right.

3. Power cycle the drive.

4. If problem persists replace the drive.

E-33

Compressor Phase Current
Imbalance

Reg.82(84 Bit0

1. Verify proper airflow over the heatsink of the drive.
Remove any obstructions.

2. Check that the compressor is operating within
specified limits.

3. Check the mounting screws on the drive, make
sure that they are tight.

4. If the prablem still persists replace the drive.
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Converter Board Error Codes

E-35 Micro Electronic Fault Req.42/84 Bit2 1. DSP self-check error, restart the drive fault should
go away.
2. If problem persists replace the drive.
E-34 Compressor Model Configuration  |Req.82|84 Bit6 1. Compressor model and configuration code do not
Ermor match.
2. Check the setiing on the Digital switches
E-40 High Pressure Sensor Type Req.82|84 Bit7 1. Pressure sensor and configuration code do not
Confiquration Error match.
2. Check the setting on the Digital switches
E-41 Compressor U-Phase Req.42|84 Bitd 1. Check the UNMW connections on the drive side
OverCument/Sensor Fault and compressor side.
2. Check the compressor motor windings.
E-42 Compressor V-Phase Req.52|84 Bitd 1. Check the UNMW connections on the drive side
OverCument/Sensor Fault and compressar side.
2. Check the compressor motor windings.
E-43 Compressor W-Phase Req.42|84 Bit10 1. Check the UNMW connections on the drive side
OverCument/Sensor Fault and compressor side.
2. Check the compressor motor windings.
E-51 DLT Temp Sensor Open or Short  {Req.83/85 Bit2 1. Check the DLT/Scroll Thermistor connection.

Fault

2. Check the compressor is operating within specified
limits.

(CE
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Converter Board Error Codes

E-h4 Power Module Temperature Sensor |Req.83/85 Bith 1. Venify proper airflow over the heatsink of the drive.
Open/Short Fault Remove any obstructions.
2. Check that the compressor is operating within
specified limis.
3. Check the mounting screws on the drive, make
stre that they are fight.
4. Ifthe problem still persists replace the drive.
E-55 PFC-GBT Temperature Sensor  |Req.83/85 Bitd Temperature sensing device on the drive are possibly
Fault Open/Short Fault defective. If problem persists repiace the drive.
E-62 Stator Heater Overcument Req.83|85 Bit13 Compress windings are drawing more current than

expected in stator heater mode. If problem persist
contact application engineer.

E-04 Fault Limit Lockout Req.83|85 Bit1h 10 lockout errors in 10 hours. Troubleshoat the
origingl errors.

il Analog Communication Fault Check the connection between the Converter board
and the dnive.

E-67 Configuration Setup Fault 1. Check the Digital switches seftings.

2. Replace the Converter board
«
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Emerson Comfort Alert Troubleshooting

Controls

« Comfort Alert
Diagnostic Module
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Emerson Comfort Alert Troubleshooting

«

(CE
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Comfort Alert Descri

ignal

Capability To Send S
To Thermostat

Green POWER LED Indicates
Voltage Is Present At The

Power Connection Of The
Module

Yellow ALERT LED Flashes
To Indicate Fault Code

Red TRIP LED Indicates If
Compressor Is Tripped
Or Has No Power

P

tion
3® module
detects missing

and reverse phase

Spade Connectors
Detect Tstat “Y”
Demand and Pilot
Voltage

Diagnostics Key
Directs Service
Tech Quickly And
Accurately To Root
Cause Of The
Problem
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Emerson Comfort Alert Troubleshooting

Comfort Alert — LED Fault Codes

« System Pressure Trip (Code 2)
» Short Cycling (Code 3)

* Locked Rotor (Code 4)

* Open Circuit (Code 95)

* Missing Phase (Code 6)

* Reverse Phase 39 (Code 7)

* Welded Contactor (Code 8)

* Low Voltage (Code 9)
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“Alert” Light Blinks When Any Of 8 Harmful System Conditions Is

Detected

Alert Code System Condition Diagnostic Alert Light Lockout?
Code 2 System Pressure Trip Blinks 2 Times YES
Code 3 Short Cycling Blinks 3 Times YES
Code 4 Locked Rotor Blinks 4 Times YES
Code 5 Open Circuit Blinks 5 Times NO
Code 6 Missing Phase Blinks 6 Times YES
Code 7 Reverse Phase Blinks 7 Times YES
Code 8 Welded Contactor Blinks 8 Times NO
Code 9 Low Voltage Blinks 9 Times NO

Protective Faults That Result In Compressor Lockout|

N
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Emerson Comfort Alert Troubleshooting

Comfort Alert Connections

¢ BLK CADM
{TDH HED=— 8L N~ e m—@ﬁ
(3H HED—YEL >< mm' BLU—ERenrd, | cOMP
51
Ly BLU il 1EL—@—\T_\/
oM
OR O1—8RN—
R (ol COM
Y- \.Qy = LI““)
-0
EL e ¢ — — .IH el = ¢ — —
RN - N
| J\«E}D BEN
—
—— ¢1 D——8RN —
. AL ’
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Emerson Comfort Alert Troubleshooting

Sensing Motor Protector Trips

« Comfort Alert Detects A Motor Trip
When: e
— Thermostat Demand “Y” Is On _— v @ || C \
— No Current Is Measured To Compressor

* Interpretation: Compressor Isn’t
Operating When System Demand Is || —
Present

« Root Causes g —

— LPS, HPS Open =1 | 1) =
— Motor Protector Open = | @ | [
— Power Disconnected (Fuse, Switch, Etc.) — ‘=—— A

— Comfort Alert Not Wired Properly

(CE
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Emerson Comfort Alert Troubleshooting

Sensing System Pressure Trip
Code 2

[

{

|
) 4

« Comfort Alert Detects System Pressure ) power() || |
Code When: = I
— Four Consecutive Protector Trips Occur —

— The Average Run Until Trip Time Is |
Between 1 Minute And 15 Minutes

* Interpretation: High Pressure Condition |
Causes Compressor To Run Briefly —
Before Tripping N

 Root Causes ] )y (| O |
— Blocked Condenser Coils =, | =
— Condenser Fan Not Running
— LPS
N

(CE
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Emerson Comfort Alert Troubleshooting

Sensing Short Cycling

Code 3
 Comfort Alert Detects Short Cycling =T Te=
Code When: .:' POWER () )
— A Pattern Of Short Cycles Emerges [= T =]
— Average Run Time For Past 4 Runs Is R — |
Less Than 3 Minutes 7
— Normal End-of-Cycle (Y Input Removed) | ]
* Interpretation: Compressor ls e
Running Only Short Periods Of Time .
* Root Causes == Iem:@ ==,
— Low Space Load || we@ || O]
r ' — Faulty Thermostat =___| =
\C E 130
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Emerson Comfort Alert Troubleshooting

Sensing Locked Rotor
Code 4

« Comfort Alert Detects Locked Rotor
Code When:

— Four Consecutive Protector Trips Occur =
— Y Demand Is Constant, Uninterrupted '

— The Average Run Until Trip Time Is
Less Than 15 Seconds

* Interpretation: Compressor Is B
Attempting To Start But Cannot |

T
ﬂ
=

@)
I

+ Root Causes ) “*Pi O
— Low Line Voltage =
— Mechanical Issue With Compressor

«
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Emerson Comfort Alert Troubleshooting

Sensing Open Circuit

Code 5
« Comfort Alert Detects A Open Circuit ?—:f “__u T A
Code When: = [PoWERQ) ||
— Y Present, No Compressor Current For Ol
More Than 4 Hours (Protector Trip) i
* Interpretation: Power Is Not || —
Connected To Compressor
+ Root Causes —
— Power Disconnected (Fuse, Switch, ,; ALERTCY |,
Etc.) || we@ || O
— Failed Compressor Protector = ~ j]E ;

— Comfort Alert Not Wired Properly

— Motor Leads Not Routed Through Comfort
~ Alert Current Sensors

(CE
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Emerson Comfort Alert Troubleshooting

Sensing Missing Phase

Code 6
- Comfort Alert Detects A Code 6 =T TT=~
When There is Power to Y or Y1 and: ) pPowe ()
— Time Frequency between T1 and T3 is within certain = 1 I
parameters depending on 50 or 60 Hz power supply = —
when T2 is missing L =
— Either T1 or T3 Does Not Detect Current e
— Both Events Have To Last One Second ;‘
* Interpretation: One Winding Of il
Compressor Not Getting Power —
= ALERTIC) | =
 Root Causes », TRP!:]:

— Blown Fuse
— Loose Or Broken Wires
S — Compressor Winding Damage

(CE
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Emerson Comfort Alert Troubleshooting

Sensing Reverse Phase
Code 7

« Comfort Alert Detects A Code 7 Y. comm
When There is Power to Y or Y1 and:

— Time Frequency between T1 and T3 is within

certain parameters depending on 50 or 60 i

Hz power supply for 1 Second. This Time |

Parameter is Different from Code 6. T

4
—~ U

|
= g Fr
L == = o
j-l_ N =%

* Interpretation: Two of the Phases are |
Reversed || =

fﬂ
g
O
I

* Root Causes '%'-'--,: = |
— Supply Power Leads Not Routed = 4: é
Correctly -
o From Power Source To Compressor

(CE
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Emerson Comfort Alert Troubleshooting

(CE
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Sensing Welded Contactor

Code 8

« Comfort Alert Detects A Welded et
Contactor Code When: i
— Current Is Detected Without “Y” Input *“
Interpretation: Compressor
Contactor Will Not Disengage
Root Causes |
— Welded Contactor -
— Comfort Alert Not Wired Properly -.; :;_i

Demand Wire Bypassing
Comfort Alert Module

POWER a()

1]
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Emerson Comfort Alert Troubleshooting

Sensing Low Voltage

Code 9
« Comfort Alert Detects Low Voltage -
Code When: =T =~
— Comfort Alert 24VAC Is Below 18VAC ;: power () || A
* Interpretation: Low Voltage Condition ==
Exists ;
—
* Root Causes |
— Control Transformer Overloaded ==
— Line Voltage Low |
_’:——» ALERTO =
Auto-reset at 19 VAC = | |~
r ' 3-Minute Recheck o
CE
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Emerson Comfort Alert Troubleshooting

(CE
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Multiple Alerts Condition

If Multiple Alerts Occur, Comfort Alert Displays The
First Code That Is Detected

—Allows Technician To Determine The Root Cause
Example

- Low Line Voltage Leads To Locked Rotor
Condition On Compressor

- Comfort Alert Displays Low Voltage Code Even
While Locked Rotor Events Are Happening

Protective codes (2,3,4,6,7,9) have Precedence over
Non Protective Codes

Over Current Sensed at Comfort Alert P-Terminal (1.5
+/-0.5 Amps) takes Precedence over Protective Code
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Emerson Comfort Alert Troubleshooting

CADM Resets

« Automatic Reset

—Voltage Alert (Code 9) Resets When Voltage Rises
Above 19VAC

« Manual Reset

- All Alert Codes Can Be Reset By Cycling 24VAC
Power

- Previous Code Will Flash 60 Seconds

(CE
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Emerson Comfort Alert Troubleshooting

CADM Memory

« Comfort Alert Displays Last Alarm At Each Power Up
—Displays Code If Alarm Occurred During Last Power Cycle
—Display Lasts For One Minute

« Alarm History Is Kept In Memory
—Comfort Alert Analysis Software Required
—Seven Day History Of Alarms
—Overall Count Of Alarms In Permanent History

« Anti Short Cycle Timer
—3 Minute Off Cycle after normal Shutdown
—Time Delay not Active First 50 Starts
r S — RED LED Flashes during OFF Period

\C E 139
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Emerson

Comfort Alert Troubleshooting

(CE
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9 | ead Motor Wiring
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Aligning Sheaves
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Commercial Start up

» Check and tighten all bearing collars and sheaves before
starting the unit

* The sheaves are not factory adjusted for airflow you may
need to turn the sheave in or out a turn or so when
adjusting the airflow.

(o
‘C E 144
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Deoozirirriznt of 2rergy - 2019

AR, U.S. DEPARTMENT OF
(A
2 ENERGY

Pk

MANDATORY — Manufacturers

JANUARY 1, 2018

This new DOE ruling will be the only federal requirement for IEER
NOT subject to state adoption.
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Staged Air Volume

* Energy Savings Up to 25%
* Code Compliant ASHRAE 90.1.2010
« Comfort Control Humidity Control

Operating Sequence

1

r .~ OFF 1st Stage Full All Vent
C E Cooling Cooling Heat Only

Unit Operation (Stage)

-

15%

3

Unit Designed Indoor Fan CFM (%)

=
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Dz ozirirnsnt of 2nergy - 20719
To Increase IEER levels and meet DOE - 2018:

* Integrate SAV " standard into 48/50TC-Q (6-27.5 ton) models

» Integrate SAV " standard into: —
- Horizontal Only 48HC 17.5 and 20 Ton Models i taf

- 48/50HC 10 Ton Models (Both 11 & 12 sizes)

» Integrate SAV " standard into:
- 40RU Split System Air Handlers

* Shown with field accessory display kit
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Stage Air Volume - SAV ™ Indoor Fan Motor

SAV"™ - Fan Automatically Adjusts To Unit Operation

Saves Energy, Improves IEER - Great Payback)

(VFD) Standard 2-stage Indoor Fan Motor
Speed Controller Thermostat Belt Drive
— 1st Stage Cooling = Fan at 66% —
1st and 2"d Stage Cooling = Fan at 100%
_< —
Any Heating = Fan at 100%
— Ventilation Only = Fan at 66% —

comfort | excellence
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VED Fan Board

» 3 | T |
: , 60Hz
1 y N { Ol Protected 10,0001 |

i leristic E 70
‘ ; yE - I T v O )
comfort | excellence LA A




VED Fan Board

(CE
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reimen Table 10 — Two-Speed Configuration Logic
(Thermostat Control)
Relay Coil

INPUT m‘“&" ED' Controlling Fan Motor

Qutput Speed

K1 | K2 | K3 1P

G |off |off | On K3 Low (40 Hz)
Yi | Off | Off | On K3 Low (40 Hz)
Y2 Off | On | On K2 High (80 Hz)
wi On | On | On K1 High (0 Hz)
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Cut Jumper JW2
- as shown

Cut Jumper JW1
- as shown

Fig. 22 — Jumpers JW1 and JW2 Cut for
Two-Speed Fan Board Configuration

(CE
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VFD Fan Board Wiring

I |vrp | ree? _
: (10) | PNHﬁ)ﬁ:P‘NK | . <3 ”|
| |BLU_T5 PNK PAK @ L -@9%1_5“_.—
BL U= é{ : e { : % ORN
| @ ] NGO e A
| (e YEL w(E) >|'3_G'“ :
| z 3 4
: @T“T >3_WHI VFD "5 2 e 2 |
| P"“%);P“H— (FIOP) &y -Q 9.' égg:: :
~ " TERMINAL BLOCK T T
181
JUMPER FOR [¢]
HEAT PUMP
WIRING
r —i@‘
I
|~ —foh
e
| | m
I I
I | [Rf- —— = CONNECT TO
| OMIT FOR ] 2AVAC AT
' HEAT PUMP = CONDENSING UNIT
| /_wIRI[NG 7 |_
L T - - - -l
I - _ _ iirn |
= b= — - — 1@
3 LEGEND o
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I R pLEi"h’\. i
VED= T e |22 da. ]
@y —fp, e [PereD ey Toll
ﬁ:: SO0 vFD (D27 orN
T et —-riL f I “FAN 3 il B
1 - | = #‘E@ HGAHE@ d |~ BLE |
IHT— }I*HT]TW - ZLF{@ " s GRA-
L ST o <Dy
' | TH O see woTE N

J2 Terminals From VFD Drive J1 Terminals From Input from Thermostat

J2-6 24VDC J1-1 Common to Transformer
J2-3 High Speed J1-2 W1 Makes K1
J2-2 Low Speed J1-3 ¥2 Makes K2

J1-4 Humid Makes K3
J1-5 G/Y1 Makes K4

N ST = F——
won = ] = —
- T C= _F—
1

-
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Small Medium Units VFD

Wi

rng

ACH550 VFD TERMINAL STRIP

ACS320 VFD TERMINAL STRIP
> - % . o ™ )
(%8 |a|a|a|a
a
2] @ 12 13 14 15
PNK YEL WHT

= | 2| 2|z || 2|3

|6 § o | a| B| o

10) | (1) | (12) | (13) | (14) | (15) | (18
PNK YEL WHT
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VED Fuse Protection

An input disconnect device must be installed between AC input power and the VFD
VFDs to be installed with input fuse protection

Fast-acting fuses provide rapid protection compared to circuit breakers (limits collateral damage due to a: ground fault, output short, or DC Bus
short)

Input Power Specifications

I Input Power Connection Specifications J
Prospective short- Maximum allowed prospective short-circuit current in the supply is 100 kA
circuit current in a second providing that the drive's input power is protected with
(IEC 629) approprate fuses. US: 100,000 AIC.
IR e W e, e o - m—— -
1FCB
N BLE —(D6 &—~{ID— BIK BLK
YEL —J06 ™~ O-~~{T0— TEL TEL [FM
] BLY —F05 S-n{TD— BLU 8 (SEE ~OTE 8)
| ! | - - - - - —- - - -
[ Fuse BLOCK VFD
V| e [ @ st
| — {12} [72H- tE—o—r LTy (V| ¥ El—o—TEL
- — [F3H-eLoetHED @D —eLsesl—(5) \\r/
' —t] L. &R - GRNY.
L - I il R - -
GRM_

YEL

(CE
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VED Fuse Protection Update

«

(CE
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VFD Fuses — Table 16 details the fuse requirement for the
VFD installed m 48/50TC., 50TCQ. 48/50HC and 50HCQ
units. All fuses are Class CC KTK except the 40A which 1s
Class T. Check the control wiring diagram label on the specific
unit in use for the fuse location.

Table 16 — VFD Fuse Requlrementis

UNIT FUSE

SIZE VOLTAGE STANDARD| MEDIUM HIGH

208/230 20 20 20

07 460 10 10 10

575 10 10 10

208/230 20 20 20

08 460 10 10 10

575 10 10 10

208/230 20 20 20

09 460 10 10 10

575 10 10 10

208/230 20 20 20

12 460 10 10 10

575 10 10 10

208/230 20 20 20

14 460 10 10 10

575 10 10 10
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VED F Protection {

208/2:30 30 30 30

16 460 10 10 10
075 10 10 10

208/230 30 30 30

17 450 10 10 10
075 10 10 10

208/230 30 30 30

20 450 10 10 10
075 10 10 10

208/230 30 30 30

24 450 10 10 10
075 10 10 10

208/2:30 30 30 30

28 450 10 10 10
575 10 10 10

208/2:30 30 30 40

30 450 10 10 10
575 10 10 10

«
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VED Drives and AirFlow

Variable Frequency Drives General Information

The VFD should never be used to balance air flow. A jumper is
provided that allows the drive to operate at 60Hz. This Jumper should
be used to place the drive at its maximum hertz and all other air flow
adjustments should be done with the blower sheaves and pulleys.
Failure to do so may cause erratic operation of the blower system.

The factory is currently rolling out a sticker that will be placed on the
drive to provide the proper settings for the drive.

(CE
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Fig. 1 — ACHS50 Variable Frequency Drive (VFD) Fig. 2 — ACS320 Variable Frequency Drive (VFD)

ACH550 ACS320

ABB Variable Frequency Drive

(C.~E 160
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How to determine the VFD Setting on a replacement
VFD

The replacement drive from RC comes with a
key pad so a different part number is used to
make sure the key pad is included.

( N



WARNING VED REPLACEMENT

* ONLY USE START-UP ASSISTANT IF
YOU WANT TO CREATE EXTRA WORK
FOR YOURSELF!

 NEVER EVER USE START-UP
ASSISTANT!

(CE
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* Alphanumeric control panel with backlit LCD display
— Easy monitoring - four-line display
» Three selectable actual values displayed simultaneously
— Supports B ——
» Start-up Assistant

—
« Fault indications and history 0 :
* Local / Remote control 0.0 A

— Removable: Connection with CAT5 cable i _

— Parameter upload/download (copy)

— Display with 16 languages w7 -; \@
— Context sensitive Help key S 7O
— Real Time clock © D

«

(CE
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Control Panel — Button Functions ACH550 and ACS320

Full Graphic Display Back-lit LCD

Soft key 1 function & Real Time Clock Soft key 2 Function

Soft key 1
Soft key 2

Down button

(for scrolling
parameters and
changing their value)

Up button
(for scrolling
parameters and
changing their
values)

Auto button

—— Help button

Off button Hand button
("s
\C E 164
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Control Panel — Assistants (Say no) Do not use

« Assistants simplify
functions of Drive Operation
. (Say no) Do not use

» Maintenance Assistant

— Can be used to insert
preventative maintenance
functions using run time,
motor revolutions or events

« Diagnostic Assistant

— Activated with a fault and
provides suggestions to
correct fault based on the —
most common causes

(CE

165
comfort | excellence



(CE

comfort | excellence

Control Panel — Parameters Maode

« Parameters Mode

Allows monitoring of
signals in Groups 1,3 & 4
(Read-out Only)

Allows monitoring &
editing of any parameters
in groups 10-99

Provides the avenue to
commission the drive

Start/stop, change
direction and change
control locations between
Hand & Auto
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Control Panel — Fault Logger Mode

* Fault Logger Mode

«

(CE
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View the drive fault
history of a maximum
of 10 faults (saves last
3 in memory after a
power cycle)

View the last 3 faults
(saves details on last
fault in memory after a
power cycle)

Provides help text for
a given fault

Reduces
troubleshooting time

LOC L MAIN MENU 1
PARAMETERS

ASSISTANTS
CHANGED PAR
~ EXIT [ 00:00 [ENTER |

LOC ™ FAULT LOG
10: PANEL LOSS

19.03.05 13:04:57
b : DC UNDERVOLT
6: AI1l LOSS

EXIT | 00:00 |DETATIL

LOC T PANEL LOSS
FAULT
10
FAULT TIME 1
13:04:57
FAULT TIME 2

EXIT | 00:00 DIAG

LOC T/ DIAGNOSTICS
Check: Comm _ Tines
and connections,
parameter 3002,
parameters in groups
10 and 11

EXIT | 00:00 oK
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Control Panel — Changed Parameters Mode

« Changed
Parameters Mode

— Provides the means
to view parameters
which have been
changed with
respect to default
values for a given
macro being utilized

— Very useful
troubleshooting tool

— Allows user to edit
changed parameters
as well

(C.~E 168
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VFD Set-up Tables

The VFD must be off when programming parameters
The VFD will not allow changes in the auto mode
All Carrier units do not come with VFD keypads

‘Table 16 — VFD Parameters —
48/50TC 08-14, 50TCQ 08-12, 48/S0HC 08-12 and SOHCQ 08-09

\;:: . » Motor | oy | Nom ":“:‘: Nom | Nom Const Const | Conmst | Const | Relay | Max | Min | Max | Switch | Start | Stop | Accell | , |
art Number Description Part Amps RPM | HP | SpeedSel | Speed1 | Speed2 | Speed3 | Out3 | Amps | Freq | Freq | Freq | Fen | Fon | Decel

Number Number | (993) | (9g0g) (:;";') (0008) | (9009) | (1201) (1202) | (1203) | (1208) | (1403) | (2003) | (2007) | (2008) | (2608) | (2101) | (2102) | (2201) | (B202) | (2203)
HK30WA354 | ACHS50-U0—012A—2 | 17HP230v | HDSGFR233 | 230 | 58 | 60Hz | 1725 | 17 D23 40Hz 60Hz ooz | 'SPV 67 | oMz | 60Mz | 4Kz | Auto | Ramp | NotSel | 30sec | 30 sec
HKIOWA3S6 | ACHSS0_U0-012A-2 | 17HP480v | HDS6FR463 | 480 | 20 | 6ovz | 1725 | 1.7 DI2.3 40Hz B0Hz ooz | 'SFLTE| 33 | OHz | 60Hz | 4kriz | Auto | Ramp | NotSel | 30seo | 30seo
HK30WA386 | ACHS50-U0-017A-2 | 1.7HP575v | HDS6FRS70 | 575 | 34 | 6oHz | 1725 | 1.7 D23 40Kz 60Hz B0Hz 13;';:" 36 | OHz | 60Hz | 4khz | Auto | Ramp | NotSel | 30sec | 30 seo
HK30WA352 | ACHS50-U0—024A—2 | 24HP230V | HDSGFEES3 | 230 | 7.9 | 60Hz | 1725 | 24 D23 40Hz 60Hz 60Hz 1:;:’ 91 | OHz | 60Hz | 4kHz | Auto | Ramp | NotSel | 30 see | 30 sec
HK30WA3S6 | ACHS50-U0—0BA9—4 | 24HP460v | HDSGFEGS3 | 460 4 | eonz | 1725 | 24 D23 40Hz 60Hz ooz | 'SPV a6 | oz | oMz | akdz | Auo | Ramp | NotSel | 30sec | 30sen
HK30WA360 | ACHSS0_UO_0BAO—4 | 24HPS575V | HDSGFES77 | 575 | 34 | 60Hz | 1725 | 2.4 D23 40Hz 60Hz ooz | 'SPV 50 | onz | 0Mz | akrz | Auto | Ramp | NotSal | 30seo | 30seo
HK30WA352 | ACHS50-U0-0BAO—4 | 20HP230v | HDSSFEES4 | 230 | 02 | éoHz | 1725 | 20 D23 40Kz 60Hz B0Hz 13;";" 106 | OHz | 60Mz | 4kHz | Auto | Ramp | NotSel | 30 sec | 30 seo
HK30WA356 | ACHS50—U0—0BAS—4 | 20HP 460V | HDSSFEGS4 | 460 | 46 | 60Hz | 1725 | 29 D23 40Hz 60Hz ooz | 'SPV 53 | oMz | 60Mz | 4kHz | Auto | Ramp | NotSel | 30sec | 30 sec
HK30WA353 | ACHS50-U0-012A-4 | 37HP230v | HD6OFEESS | 230 | 112 | éoHz | 1725 | 37 D23 40Kz 60Hz gorz | 'SPV 420 | oz | oMz | akez | Auto | Ramp | NotSel | 30sec | 30seo

)

= | HK30WA357 | AGHS50-U0-03A0-6 | 37HP460V | HDGOFEGSS | 480 | 56 | 60Hz | 1725 | 37 D23 40Hz 60Hz ooHz | 'SPV 64 | oMz | 60Mz | 4kHz | Auto | Ramp | NotSal | 30 sec | 30 sec
HK30WA361 | ACHSS50—UO—0BA1—6 | 3.7HP575v | HDSSFES7? | 575 | 42 | 60Hz | 1725 | a7 D23 40Hz 60Hz 60Hz 13;'—;" 48 | OHz | 60Hz | 4khz | Auto | Ramp | NotSel | 30 sec | 30 sec
HK30WA354 | ACHS50-U0—00AO—6 | 53HP230v | HDGOFKESS | 230 13 | 60Hz | 1740 | 53 D23 40Hz 60Hz ooz | 'SPV 450 | oMz | oMz | 4kHz | Auto | Ramp | NotSel | 30sec | 30sec
HK30WA358 | ACHS50-L0-O07AS-2 | 53HP460V | HDBOFKESS | 460 | 64 | 60Hz | 1740 | 53 D23 40Kz 60Hz ooz | PV 74 | orz | 60Hz | akrz | Auto | Ramp | NotSel | 30seo | 30 seo
HK30WA362 | ACHS50-U0—02A7-6 | 53HP575V | HDBOFES?8 | 575 | 54 | 60Hz | 1725 | 53 D23 40Kz 60Hz soriz | 'SFUN | 62 | omz | eorz | akiz | Auto | Ramp | NotSel | 30sec | 30seo

N
A 3 Never use the VFD to adjust airflow ! Adjust the sheaves 169
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VED Maintenance

Heat Sink Cleaning

The heat sink fins accumulate dust from the cooling air. In a
normal environment check the heat sink annually. in a dusty
environment check more often.

Use the following procedure to clean the heat sink on AHCS50

VFDs:

1. Tum off and lock out unit power.

2. Remove the drive cover (see Fig. 38).

3. Press together the retaining clips on the top cover and lift
(see Fig. 39).

(CE
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VED Maintenance

Captive
Screw

Fig. 38 — Remove ACH550 VFD Front Cover

(CE
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Fig. 39 — Remove Top Cover on ACH550 VFD
Blow clean compressed air (not humid) from bottom to top
while simultaneously using a vacuum cleaner at the air
outlet to trap the dust.

Replace the cooling fan.

=
. Replace the drive cover.
9 E 7. Restore power. 173
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VED Maintenance

Use the following procedure to clean the heat sink on ASC320

VFEDs:

1. Turn off and lock out unit power.

2. Insert a small straight blade screwdriver into the slot and
press in to release the top cover as shown in Fig. 40.

\ @ rove®
@ rnT
Fig. 40 — Remove Top Cover on ACS320 VFD

3. Blow clean compressed air (not humid) from top of
ACS320 while simultaneously using a vacuum cleaner at

=S
the base to trap the dust.
L 8 4. Replace the top cover. 174

Restore POoWer.

A
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VED TI1C2019-0016

TECHNICAL INFORMATION

COMMUNICATION

Carrier
Cuality and Continuous lmprowvenment __

Number: TICZ2019-0016 Date: S/7/2019
Title: ABB VFD Updates
Product Category: Light Commercial

Products Affected
All ABEB ACS3I20 Drives

Technical Information

Parameters Updated to help prevent nuisance WD shut dowm.
1811 s=t bo (3]

2503 st to (O]

3102 s=t bo (300.0Os)

3103 set to (3]

3104 ==t b (1 Enable)

2102 ==t to {1 coast)

Fuses upgraded firom the drive minimum cwrrent o a current representing the various field
reported issuses. The changes are reflected in the drive service manuals.

Catalog Mumber:

Carrier WFD-07 S

Eryant II'VFD-00

Maobe all of the abowe chamges have been comect at the factorny 5018

Useful ABB Drive informatiom:

Dy MOT UUSE THE ASSIST FUMCTROMNY

D0 WMOT UUSE THE DRIWE TO BAal ANCE THE AIR [(CER}!

Key pads do not come with the O EM drive
1. Before condemning the drive use a key pad to reprogram using factorny sagpplied parameters

Before programming with the key pad
‘ 1. Turm the key pad off to allow programming of the drive. Programming s not possible i k=ft on

shy Ly et e Gismibec] prarmor el mbaedc desbgr, el e seed secdon ST Syretess ered scpepeTrent. A eekorem wtaradesc meel sealely cosSs
L L Pl et st Chemegrareg, brmtell gy, reserieg aecd saedo g FVAC systens arel sopierend s D resporsisity of D Oeeber 2erm one locel

g e 1 175
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VED Drives
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VFD unit for replacement. Wild Leg Power Supply
requires a field supplied Delta-WYE transformer

This is less common power supply today but does occur in older city
areas. Voltage reading look like this.

L1 to ground 120 volts
L2 to ground 240 volts
L3 to ground 120 volts

Note: the higher voltage on one leg with normal voltages on the
other 2 legs.

176



Test and Balance VFD Bypass

CE
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VFED Drives
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VFD vs Power Supply

With new codes pushing the addition of VFDs to our light commercial rooftops, there is a stronger

emphasis on determining the power supply of the system before installing the unit. Depending on the
power supply, modifications may nead to be made in the field to ensure proper operation of the VFD.

Please see the below information on types of power supplies and the changes made to the filter screws

on the factory installed VFD or when an isolation transformer is required to be installed. Please also

refer to TIC2018-0004 (found on HVWACpartners) and to the WFD manufacturer's user manual for
additional information.

Power Supply

L1

L1

e Lz
= L3

Al Leg Vel tages Sl

Lz
L3

Trpécally 2 Legs - 130N or ITTV
and i Leg - 2405 o 4l

Power Supply

Whye Transformer,

Wye Transformer,

Delta Transformer,

Delta Transformer,

High Leg Delta
Transformer,

Changes*

Symmetrically High Resistanoe Comer Grounded Side Grounded .

Type Grounded Grownd [Unsymmetric) {Unsymmetric) S EnL.—

= {Unsyrametric)
ABB Drive Opiti I, See Diri Yes, See Highlight

pticna = e Yes, See Drive Chart | Yes, See Drive Chart'| Yes, Sae Drive Chart = = I_E &

Changes™* Chart Balow and Dirive Chart
Danfoss Drive Yes, See Highlight
Mo Yes, See Drive Chart | Yes, See Drive Chart' .

s, See Drive Chart

Below and Drive Chart

*- When measuring voltage between phases of the power supply, thk measurement must be within a 2% tolerance in
arder for the VFD to operate properly.

'« To help reduce noise an in-line reactor or isolation Delta-Wye transformer can be installed.

High Leg (Wild-Leg or Stinger-Leg) Power Supply - Installation of an isolation Delta-Wye transformer is

required for proper operation of the VED.
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Accutrol Header

ODFT LCCATION 1

\

E\:P LIQUID LINE
jr @_ INDOOR COIL
:I / \ LCS LOCATION
e S A T \
-PA&SS = \\ .:I] .:” ,}'I
B-PAass -_E
_ B-PASS :I
) el
T
L ==
=l
! . _ _ __ HOT GAS LINE TO

INDOOR COIL
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Acutrol™ Tee Assembly

-

Refrigerant[ \ T u \ .

low s ,

Expansion Device

P bl
~

Acutrol™

Refrigerant
Flow

Tee Assembly

O T = AT

Bypass from Header

Hole for Metering

Refrigerant Metering Device

':.‘ k“e \ Refrigerant

« o
Ul } Flow

‘o

L

(C E Bypass from Coil
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Coils

(CE
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Heat Pump

- Acutrol™
Metering Device

' 28 | (located inside tee nipple)

Check Valve YR = -
Assembly [

Check Valve
Assembly

Liquid Line |
.0 | Filter Drier

|||||
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Accutrol Test
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Disconnect the power to the unit to prevent hazard of electrical
shock.

Disable the indoor fan and remove freeze stat from evap coil.
Install jumper between R and Y

Restore power to unit and monitor refrigerant pressures.
Observe the short sections of tubing after the accutrols.
They should all freeze up within 30-45 secs of each other.

If one or more freeze later or not at all, replace header or entire coill.
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.
e L e R s
Figure 8. Coremax (FasTest) High Flow Valve Parts

Body part # EC39EZ065
Valve core part # EC39EZ067
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TXV's

» 3 forces that govern TXV operation
* P1 the pressure created by the
Remote bulb and the power assembly
* P2 the evaporator equalizer pressure
* P3 the equivalent spring pressure of
The superheat spring _‘
* The valve will assume a stable position when forces are in
~Equilibrium (P1=P2+P3)

(CE
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TXV Troubleshooting Flooding

» Undersized or inefficient compressor.
* Low superheat setting.
* Moisture.
* Dirt or debris.
« TXV seat leak.
» Oversized valve.
* Incorrect bulb position.
~_ * Plugged equalizer tube

(CE
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TXV Troubleshoofing Hunt

» Valve oversized for application.
* Bulb location.

» Refrigerant distribution.

* Superheat adjustment.

* Moisture.
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XV Troubleshooting Stanvi

* Moisture.
* Dirt or debris.
* |Insufficient Delta P across valve.
» Undercharged system.
* Flash gas at inlet to TXV.
 Valve too small.
» Superheat adjusted too high.
~ * Power assembly failure or partial loss of charge.

(CE
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TXV Bulb Mounting

The Stub Must be on the

The tail end must come
bottom for horizontal

out of the top for vertical.

mounting. TAIL _
END —»
— UpP
[ .
6 = .
ROTATE BULB TO KEEP
TAILAT BOTTOM ,
: VERTICAL
If Mounted Incorrect the TXV will not | RISER

function properly

(CE
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« Step 1 remove the remote bulb of the expansion valve from the
suction line.

« Step 2 start the system and cool the bulb in a container of ice water,
closing the valve. As you cool the bulb, the suction pressure
should fall and the suction temperature will rise.

« Step 3 next warm the bulb in a container of warm tap water . As you
warm the bulb, the suction pressure should rise and the suction
temperature will fall.

« Step 4 If atemperature or pressure change is noticed, the expansion
valve is operating. No change is noticed, valve is restricted, the
power element is faulty, or the equalizer tube is plugged.

« Step 5 recover the charge, replace the valve and drier, evacuate and
recharge.

(CE
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TXV Overfeeding

* Overfeeding by the expansion valve results in high
suction pressure, cold suction line, and possible liquid
slugging of the compressor.

* Check for overcharge

* Check the operation of the valve as described in the
testing procedure.

» Check equalizer tube it may be plugged with brazing
material or restricted.

(o
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TXV Underfeeding

« Underfeeding by the expansion valve results in low
system capacity and low suction pressures. If these
symptoms are observed

* Check for a restriction. Check the temperature across the
drier as it may be restricted.

* Check the operation of the valve as described in the
testing procedure.

(CE
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38AUQ Gemini® Split-System Heat 38AUZ Gemini® Single-Stage
Pump Commercial Split-System

Heat Pump Air Conditioner

(C.~E 192
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40RUQ Gemini® Packaged Air- 40RUA Gemini® Packaged Air-
Handling Unit Handling Unit

Heat Pump Air Handler Cooling Only Air Handler

(C.~E 193
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* Refrigerant Piping Concerns
* Application
Length of Piping
Routing & Obstacles
Pressure Drop vs. Capacity Loss
Oil Return at Minimum Capacity
System Charge
Liquid at the metering device

Protect the compressor
* Liquid slugging oil & refrigerant

» Off-cycle protection

(CE
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Refrigerant Piping Design

* Improper line size can cause problems

* Compressor Failures
* Floodback
» Slugging
* Oil Loss
* Overheating
* Poor Evaporator Performance
* Flash Gas At TXV
* Low SST's
* Frosting

(CE
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Piping Recommendations

O ©® N O U bk

Keep it simple, keep it short

Size piping based on the best compromise of
pressure loss and cost

Design for oil return in vapor lines at minimum
load conditions

Avoid oil and liquid refrigerant traps

Design for liquid at the expansion valve
Limit system charge to 4 Ibs./ton

Support the piping adequately

Provide valves and access fittings for service

Insulate piping where needed
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Typical Orientations

Same Level |

. A1 Spli

Indoor Unit

N

Outdoor Unit

Compressor Below

!IIH[[III[I[]II ITTTTT|

Compressor Above
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QOutdoor Locations

g Avoid Pits

&) H
2 =
I |

Roof

Ground

Check Manufacturers
Requirements for Separation

199



- 1 Spli

Maximum Length of Refrigerant Piping
Max. Piping Length depends on the equipment

Always keep both run and lift as short as possible.

* Commercial Air conditioning systems and most residential systems.
* Maximum run 200 linear feet (250 equivalent feet)
* Maximum lift depends unit model and refrigerant

* Commercial Heat pumps — 100 linear feet maximum.

* Equivalent feet = Linear feet of pipe + Equivalent feet of fittings, valves and
specialties.

* For estimating purposes use Linear ft. x 1.5.

* Consult Product Data and Installation Instructions for piping
recommendations.

r N\ * Use System Design Manual, ASHRAE design guide or Refrigerant Piping Design
‘C E program for special applications or to verify if existing piping is adequate. 200
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Fitting Losses in Equivalent Feet of Pipe

Smooth Bend Elbows Smooth Bend Tees
Normal 90° 90° 90° 45° 45° 180° Flow- Straight-Thru Flow
Pipe or Std Rad. 1 | Street Std Street* Std B‘::I:gh No Reduced | Reduced
Tube Size N / Reduction Ya 1
" : SIS ﬂ% :n%
\ =] |
318 1.2 0.8 2.1 0.6 0.9 2.1 2.4 0.8 1.0 1.2
112 14 0.9 2.3 0.7 1.1 2.3 2.7 0.9 1.2 1.4
518 1.6 1.0 25 0.8 1.3 25 3.0 1.0 14 1.6
314 1.8 1.2 29 0.8 1.4 28 3.5 1.2 1.7 1.8
718 2.0 1.4 3.2 0.9 1.6 3.2 4.0 14 19 2.0
11/8 26 1.7 41 1.3 2.1 4.1 5.0 1.7 2.2 26
13/8 3.3 2. 56 1.7 3.0 5.6 7.0 2.3 3.1 3.3
15/8 4.0 26 6.3 2.1 34 6.3 8.0 26 3.7 4.0
21/8 5.0 3.3 8.2 2.6 4.5 8.2 10.0 3.3 4.7 5.0
25/8 6.0 4.1 10.0 3.2 5.2 10.0 12.0 4.1 5.6 6.0
31/8 75 5.0 12.0 4.0 6.4 12.0 15.0 5.0 7.0 75
3 5/8 9.0 5.9 15.0 4.7 7.3 15.0 18.0 59 8.0 9.0
41/8 10.0 6.7 17.0 5.2 8.5 17.0 21.0 6.7 9.0 10.0
51/8 13.0 8.2 21.0 6.5 11.0 21.0 25.0 8.2 12.0 13.0
61/8 16.0 10.0 25.0 79 13.0 25.0 30.0 10.0 14.0 16.0

«
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Refrigerant Piping Design

Suction Line Design
Keep It Short and Simple

Design lines for a 2°F line loss. Remember this is only a
guideline for sizing. In many situations a smaller size can be
used without the increased pressure drop having significant
impact on the system performance.

Pitch horizontal lines minimum 1/8 inch per foot in the
direction of flow.

Use Suction Loop At Evaporators When Compressor Is Below To
Prevent Drainage to Compressor

Use Double Suction Risers Sparingly
. A Reduced Size Risers Works For Most Systems
. Mainly Seen On Larger Systems With Accessory Unloaders.

Avoid intermediate traps in the risers or a trap at the base of a
suction riser.

202



Double Suction Riser Detail

G5B n_

:F% 1 L!—GI---- ﬂr:% =
SUCTION LINE SUCTION LINE
TO COMPRESSOR TO COMPRESSOR

S A B A B O\C :__D____.____.____.________
A !
CONDENSING
EVAP o EVAP _— B UNIT
TEE TEE ALTE RNATE-WHERE 3 FT MAX (914 mm)
B IS SMALLER '-
7 e THANC

_ ' | X

*Maximum length of riser is 3 ft (914 mm).
tDouble suction riser required if accessory unloader is field
installed.

Fig. 15 — Double Suction Riser Construction
r"s
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45 DEGREE _ JOENOOR C
STRELLS 90 DEQREE
STRELLS
METHOD “A" METHOD “B"
e ———
LEGEND : L
A — Pipe A, Suction Riser, without Trap i UNIT Dual Circuit Single Circuit*
B — Pipe B, Suction Riser with Trap i 38AH A B
C — Suction Line to Condensing Unit i in. P in. in.
D — Pipe D, Suction Riser Short Lift i T - : T = -
RED. — Reducer i 044 15/a 41 15/g 41 2/g 54
STR — Street i 054 15/ a4 15/g 41 2/a 54
i 064 15/g a1 2/ 54 21/ 54
NOTES: i o074 2Vg 54 2'/a 54 21/g 54
1. Short riser, pipe D, is used when routing suction line to con- i 084 2V 54 2/s 54 25/at 671
densing unit connection. See table at right. i 094, 104 29 54 2'/s 54 — —
2. See Tables 6A-9B for values of A, B, and C. i 124, 134 25/g 67 25/ 67 — —
|
|
[

|
i
|
|
i
i
i
i
i
i
[}
|
i
i
i
i
PIPE D DIAMETER I
i
|
[}
i
i
|
i
|
i
|
|
i
i
i
|
i

203



Off-Cycle Protection

Loop Down then Up

To Compressor

=
O
Q
c
Q
Al
-+
Q.
=)
Q.
@)
@)
-

C o \\\\%\ %

Multiple
Evaporators
On Common
Suction Line

=
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Watch Out For Suction Line Traps

r.~ _'_"-.Ir i - st & ' i ' ‘.'. i T i ‘ ‘ > o 7: '.:-:..
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Refrigerant Piping Design

* Suction Line Design

* TXV Bulb Location Is Critical
* Do Not Install On Common Line Of Multiple Circuit
Evaporators
* |Install on Vertical Line After Two Elbows To Ensure Good
Mixing
* DO NOT Bury Refrigerant Lines!
* Accumulators May Be Required In VAV, VVT and Other
High Risk Applications

* Vibration Eliminators are Not Recommended.
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Suction Line Summary

1. Keep the path as short and simple as possible.

2. Design lines for a 2°F line loss. Remember this is only a guideline for sizing. In
many situations a smaller size can be used without the increased pressure
drop having significant impact on the system performance.

3. Check for oil return at the minimum load condition.
a. Use a reduced riser size first, if does not work then use a double suction riser.

4. Pitch horizontal lines minimum 1/8 inch per foot in the direction of flow.
5. Loop the piping to prevent drain back to the compressor in the off cycle.

6. Do not put in intermediate traps in the risers or a trap at the base of a suction
riser.

7. Insulate the entire suction line.

8. Provide valves to isolate the line for compressor service and provide gauge
ports.

o~ 9. Install suction accumulator where necessary.

(CE
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Refrigerant Piping Design

* Liquid Line Design
* Horizontal liquid lines can run parallel to the suction
line.
* Do not exceed liquid lift recommendations

* Risk of flashing before reaching the TXV
* Loss of capacity
* Increased head pressure due to static head

* Smaller is better!
* Use smallest line to reduce refrigerant charge.

(CE
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Liquid Line Requirements

Capacity r— - - - -~ 1
Control
Solenoid

Filter
Drier '\

LINE

Indoor Unit

* Liquid line should have filter drier
liquid indicator and may have drop solenoid

* With two circuits, units are equipped with capacity control valve(s)

(C.~E 209
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Mounting TXV Bulb on Suction Line

Remote Bulb on Small Suction
Line (Less than 7/8 in.)

Remote Bulb on Large Suction
Line (7/8 in. and Larger)

Min 15 diameter

Min 10 diameter

Min 8 diameter

(C.‘E 210
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Install Liquid Line Solenoid Valves —

It 1s recommended that a bi-directional solenoid valve be
placed in the main hiquid line (see Figs. 5 & 6) between
the outdoor umt and the indoor coil. Locate the solenoid
valve at the end of the liquid line, near the outdoor umt

connections, with flow direction arrow pointed at the
i outdoor umit. Refer to Table oY (A
valve 1s required when the Liquid line length exceeds 75 fi
[23 m].) Thus valve prevents refrigerant migration (which
causes oil dilution) to the compressor during the off cycle,
at low outdoor ambient temperatures. Wire the solenoid
according to the unit label diagram.
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* Please fully read the installation manual
» Correct piping is very critical

LEGEMND

‘ TV — Thermostatic Expansion Valeve

’C C11037
E Fig. 6 - Location of Sight Glass(es) and Filter Driers 212

® (typical 35AUQ size 12)
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* Factory charge is a holding charge only Refrigerant must

be added.

«
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Table 2 — 35AUQ#*07-12 Piping Recommendations {Single-Circuit Unit)

R-4104 Equivalent Length
Ft 0-38 38-75 75-113 113-150
Model Length Linear | 0-25 25-50 B0-75 75-100
Nominal Capacity | Length Equirv | 0-38 38-75 75-113 113-115
Jgaua*o7 Liquid Line 3/g 3y 3g s 3a s
Maue Lift
Coal 25 50 45 75 39 100
Heat 25 50 46 60 31 60
Vapor Line g Tig 1-1/g 1-1/g
Charge (lbs) | 178 18.8 203 226 214 245
3saua*os Liquid Line la fa 1in /s
Maue Lift
Coal 25 50 7o 100
Heat 25 50 &0 60
Vapor Line g -1y |11, 1-1/g 1-1/g
Charge (lbs) | 209 230 249 268

e e
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* 40RUA air handler is cooling only

* 40RUQ air handler for heat pump applications
 Unit voltages 208/230/460

* Motors come wired for 460

« 208/230 applications you must wire 9 lead motor for low
voltage operation.

(CE
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* 9 Lead Motor wiring

9 LEAD WYE
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Lodding

«
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Digital compressor

Copeland Digital Scroll solenoid

(CE
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« Copeland Digital Scroll

« Some units have digital scroll compressors which are
used for capacity control

* Digital Scroll operation

 Units with Digital scroll compressors will have DCS digital
compressor solenoid and CTD cycle timer device to
control loading and unloading

(o
\C E 218
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10 Volt DC
from the
Motor

Fan Speed Setup
Controls Common

(CE

comfort | excellence

N

222



| |
D blueé AXIE A oupDlesnootinge

f(

p

131511%—}“33_] ® A
- ‘ -

RANGE
SELECT

\CE 223

comfort | excellence




< Koy

4-10vdc should be

present Speed
YVoltage Signal

~
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Eco Blue Axial Fan Airflow setting

\C E 225
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You must set up the airflow at start up on Eco Blue axial fan units



QUESTIONS?
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