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INTROBTUTION

This Installation and Operating mannal is for Climate
daster ChC 2000 Serice Blectronic Controller (CHC).

Climateddaster CMO Controdlers am typically factory
installed within the congol section of the Climatehagier

Clmatehiasier offers three standard electronic controller
configurations of the CMT Controtler 10 allow flexible

maiching of conrodler featuras o application require-

HYAC equipment and are shipped with the unit. Sersors
and other penipherals are typically shipped loose in the

same carton for field insiatiation.

menz, Refor 1o the Table below to determing the feaumres
available m the CMC Conmoler o be installed.

Electro- Elpatronic i Elactromic Electronic
Featre Mechsnicat CMC-2001 CMC-2005 CRC-2010
High Preggune Protegion 5 Ey
__ Low Pressize Protection
Low Refrigerant Gas Frotection
Low Water Flow Protection

Room Femperahms Set Point - In Koom

Roum Temperature Set Point - Remote

Dispiay Room Temperature - In Room

Bisplay Room Temperamre - Remoge

Detmand Toad Shed

Low Yoltage Protection

High Voliage Frotection

Emerpency Shutdown

Randora Start

And-Shor-Cycle Time-Delay

Condensate Cverflow Switch

Intzlligent Re-sat

olcio(aioo|lale

Reduced Reversing Valve Operalion

LED Stas Lights

Night Setback

Night Sethack Cheesride - Remots

Mighz Seeback Override - Local

Hiigh/Low Fan Speed

Pumgr Restant

Compressor Bun Hours

Conmpressor Starts

Fan Run Hours

Remote Afanmn

Eotal Alarm

Logal Algm For Filter Replacement

. Rempte Alam For Filter Replacement

" Local Alarm For Condensate Crverflow

Remote Alasem For Condemsals Crverflow

RS—JLRE Comraunication
Chtdpor-Alr Danper-Longol

Motorized Water Valve

Tougth-Antomated Building Interface

Eeaving Water Temperature Display

Mulople Enits On One Thermostat

Leaving Alr Tempereire Display

= %pn'mai Feanm

2 = zither Ontdoor-Alr Darper-Con
can he sedected, but nof both,

a
U
]

de
Ttus%:m Tauites 3 personal

cesmpuder ba lnk (o the system with the required ClimateMasser sofimare,

trol or Meodorized Water Valve
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GEMERAL INFORMATION

{verview

This maneal inchrdes discussion on tha folloreing
controller options:

{Cenralized communications via Disect Digital Contgod
{TTHC); Digenostics; Fan spead conmol; Encrgy manage-
meit functions; Controller ase with standard mercury-
buil thermaostats, Controiler use with electronic program-
mabde thermeostats; Controller uze with damper ot water
vilve clectric opesators.

General Operating Parameters

The [pllowing are general operating paramaeders for the
CMC 20640 Berics Controller:

Gperating Enviranment: 40° F (44° C) 0 140° F (607 ()
3 10 95% relative hamidity, non-condonsing.

Storage Environment: (0 F (-18° Cl1o 158 F (705 Ch 5
i 953% relative humidity, nen-condensing.

Power Reguirements: A dedicated 2485 VAC, 30-50
HZ., 1 PH, 40 ¥ A transformer is required. (Revision E
pses a 24 YAC secondary anly)

Relay Ratings

The folipwing relays are inclnded with the CWC 2000
Sernigs Controiler:

s Compresior Relay: 2 HP at 277 VAC
e Fan High Speed Relaw: 2 HPat 277 VAC
v Reversing Vabve Relay: 5 Amps t 22 VAC

{Optional Components

The following opticnal componsnty ane available on ihe
ChIC 2000 Serics Controlier:

o Fan Medium, Low Speed Reluays: 308 HP a1 277 VAC
o Water Valve Relavs: {Standard on Ravision E) 5
Amps at 24 VAC

Optional RS-485 Commanications

The {olowing is required for optonal R$-485 Comimnuni-
cations:

Communicarion Lk Wiring: Wires must he 18 1022
AWE pwisled padr, shielded wire. Maximum total wire
length 1s 5000 feat.

Fapge 4

Suggested cables: Belden No. 9853, Belden No. 9184 or
Signal Mo, 88141

Revision [dentification

A Revision E controiier 14 indicated by an E' in the first
character of the CME board seriat number. A sarial
nsmber consisting of nuetbers enly indicaies a Revislon D
comirotier.

Features

The CMC 2008 Scries controller oilers the following
featras which impraove the operation and safoty of water
souree heal pump Systems:

= Anti-shorn cyele protection

« Hizh and low pressure CuLouls

= High and low voliage culouts

» Low water femperatire (frocee) protection

= Ratdoim start

= Quiet redneed cycling reversing valve aperation

= Diagneostiz LED s

» Reset lockont at uait of al disconnect

= [ntefligent resct

+ Condensate overfiow sensar

= Ability b work with any elecronic or clegirne-
mechanical themmosiat (Revision B requires
adapter board)

» Night set back, compressor shut down and emergency
shut down. (Revision Dt uses an adapter board ar
auxitiary #olation selays)

s Blimmination of time delays tor ficld servicing

= RS-485 communications {Optéanal}

s Three-specd fan control (Optioaal)

= Damper contred reday (Optinnal)

e Electronic roosn scasor (Optional}

Installation of Power Wiring

All wiring wmust comply with the National Electric
Code and all local cedes.

CAUTION!

The CMT 2000 Series Controller vses stafic sensilive
CMOS compotents which may be damaged by static.
To prevent damage 10 the components during service,
DO NOT TOUCH CIRCUIT BOARD COMIO-
MENTS. BOLD THE CIRCUIT BOARD BY THE
EDGES ONLY.




Single-Phase Equipment

Wira Single-Fhase equiprnent regniring less than 19 amps
at 240 VAC (2.4 kva) as follows;

1. Conneet the eaming mait powee from an NEC oo
lecal code approved disconnect device to terminals
L1 gl L2 oo the control board, Refer 10 the winng
diagram attached 1o the anit.

2. Cennect a ground wire from the power source. Barth-
ground couple 19 the chassis pround screw i3 provided
in the control box. Use copper conductors only.

3. Do aod run the AC power wiring i the same conduct
with Iow voltage winng.

Three-Phase Equipment and Single-Phase
over 10 AMPS:

Wire Three-Phase eqnipment and Single-Phase cguipment
requining 10 amps or mere 3 240 VAT (2.4 kva) as
Follows:

1, Connect the meoming main power from an NEC
approved dizconpect device o the ine voltage
conneetions o the coatrol box. Refer to ths wirng
dizpram attached to the unit

2. Connect & ground wire from the power souwece. Earth-

proond coupis to the chassis ground screw is pra-
vided in the gontret bax. Blse copper condaciors only,

. Do pot nea the AC powsr winng o the same eonduct

wilh low voltage wiring.

Lad

UNIT OPERATION

Powering up Unit

Tumn an power, Venfy that 1he rreen LED light i3
iHuminated. The following canditions indicate that a fault
may be present.

= dreen LED iz not Hluminaied {locaied below dip
gwitch - Wersion E)

= Foar {4 jalarm LED's are blinking

= One {1} alarm LED is iluminated

Refer io diapnostic and Contral Board Trouble Shocting
charts on pages £3-15.

MNormal Operation

The Conmoller operaies in notmmal mode when the green
LED ig ilhemingied @ indicate that power ig appficd and
ng alasm LED's are iltuminated or binking.

Thermostat Inpais

& - r Fonr {nly - The {an encroizes when a closure
ocours. On anits withont fan speed control, the
closure i@ conmodled by the tap at the motor wired io
meat the installation reguirements. Ca units where
the fan speed option has been supplicd, closon:
aoours at the speed selected.

R =¥ Cooling -The et ime a closure oocars, the an
starts immediately unfess one of the Hi, Me_ Lo
Inputs are actvated, due to the fan swich on the
thermostat, Tha waler valve rolay is then cnerrized,

which iy followed by g 5 10 80 secand randoom start
delay. At this time, a 20 s=cond fixed delay 15 applicd,
after which 1he roversing viive 15 cnergiead. One
seecangd iater, the compressor is energized,

Whern the inpol apens, the compressor 18 de-engr-
gived. Ona second later e water valve 35 de-
energized. Afier an additionat 20 seeonds, the fan is
de-enerpived unless one of the Hi, Me |, To mputs @we
activaied,

On all subzequent closures, the saquenee is the samc
as for the initid closure excepl that the 510 $0 second
random stan deiay 15 pmiied,

NOTE: Tha compressor energizes 20 sceonds alter the
waler valve and the fan gre easrgized onless the
conyrplter has damper potion selected. IF the damper
opiion 15 selecled, tie 20 socond dalay for the
compressol (= eliminased and the water valve relay is
prergiacd 20 mingles alier the compressor fless stag-
up at initial power oa or the deactivaiion of the LiSD
Set buck Tunclion,

K- W Hegting - R-Y Heating aperaticas [ollow the same
sequence of functions as R-Y Cocling except that ihe
reversing valve is de-enerpized during the heating
TGS,

Page 5



R-L Night Seiback (Unoccupied) Over-ride Dip Swifch #7 - "ON" - Norma! pperation. "OFF” - Used
in gonyales with normaily open safery coatrols.
I OO 2000 Revision E - A momentary closure

between R and L retams the anit to the nocupied DHp Switeh #58 - "0OFF" - Overfunder valinge prolection
moede {or 2 hoors. At the end of this 2 hour perind, active, "ON" - Overfunder voitgse protection deacii-
the unit remms o the nnocenpied mode. IF the vatad.

closure between B and L. is contimmaous, 1o eontmoller

acts a3 if a thermostar 15 conanested and retoms the

ynit 1o cocopied mods until the thermostat i3 satiz- CRIC2H00 Revision E

fied.

Diip Ewitek #1-5 - Address for Z5-485 communications.

2, CME 2000 Revisior D - When the CMC 2000 Controd- See Teble 4, Pace 11,

lor Revision I¥ is used without 2 USD, (ST ESD
adaptor board (part number 91830030, Dip Swith
#5 functions as follows: Set Dip Swilch #8 w OFF
and a momentary cantact closare of R-L provides a 2
hiowr overside. Set Dip Switch #6 1o ON and B-L
twrns the unit on in besting mode g long as B-L s
closad.

Dp Switeh #6 - "ON" - Auxiliary 7oliy {or pump restart
or motorized valve option is energized 20 seconds
prior 1o compresser enasgization, "OFF" - Auxitiary
relay for damper option opers 30 minotes after USD
Tetums to occupied moda.

Dip Swirch #7 - "0ON" - Safeiv contacts LTS, LPS and
S ar= normaliy open "OFF” - Safery conacis LTS,
L25, and HPS are norraally closed.

When the ChC 2000 Controfler Revision D iy uged
with a S0, CA0, ESD alapior hoard, Dip Switch
#6 funcriong a3 follpws: Set THp Switch #6 1o Off and
4 momeniary contact closurs of B-L provides a 2
howr override. A closwe of R-W?2 aclivales a om-
perature oversida and the und! roog in begl mods until
satisfiad.

Lip Switels #8 - "ON" - Reseds board [Tom main paswer
wwiich on g consedic il A horizpals or verival unii,
reset is accomplished by momenerily torrlag the
system swiich 1o the "GEEF" position at the thermostat.

) "OFF” Reset lunlion by cycling the main power only.

R-HI-ME-LO Fan Speed Select {Optional)

NOTE: Toresed the board at the thennostal, the fan

Fan Speed Contral (Optianall - Fun spood i3 manaally switch oo the hermostal maesl, be o the "AUTE
selected at the thermastat for high, mediam or low. postion,
The gelected spoad provides contact closurs hetween b
E-Hi or R-Me or R-Lo tor aetivats the fan, Consalt
equipiaent blower performance tables in tha product
specifizations for air volume and pressure characier- After changing dip switch settings, turm the grit off at the
1sues typical of each speed. Select the speed which discpanect and power up to tiate the new uail seHngs,
allowes the blower to ovesocame any cxeoss sl o
peeaswre drap from ductwork, teyisters or grilles

connastad to anil 5'.]]]]]1}' OT TelE™T™ Dpe]‘lings. Energ}r ﬁ.‘ianagemenf Opera'ﬁﬂn Mﬂ{ies
i i i ¥
Dip Switch Settings Load Shedding - (CSD Terminal}
Check Board Revision Before proceeding. CHC-2000 Revision E - When the CSD weeminal 2
CMC 2000 Revision D sommegied 1o A chassis groond through an extemal

comtact closure, the compressor 15 stopped. When ihe
, . ] - comiaci apers, the comprassar tetms (o control by
Dip Switch #1-5 - Address for B5-4%5 commuanications, the Eharmastat aftar mn%ﬂm time dzlav and anti-shost-
See Table 4, Page 11, cycle times functions have elapsed. This fenction
cannat be aver-ridden.
IXNp Swifch #4 - "OFF" - Momenary B-L elosere pro- ) )
vides a 2-hour override of (he uneccupicd mods, A Unocenpied - Might Sethack - {USD Terminalj -
closure of B-W2, inigiared on 3 manoal or automatic . . . o
call for heat from the termosia aclivales a temperg-  CMC-2000 Revision ¥ - When the USD ermiral i

tirg override until demand for cooling or heating hes conaested wrd chassis wround through an exiermat
been satisfled,"ON" - B-L closed, uait tuns in the relay closure, the compressor and the fan de-cnergize.
occupied made as long as Rl is closed (12, froma YWhen the USD terminal is opened, the i retymy 1o
low wemiperature, set back thermostas). An 0N accupied mods afier all random stert and 2rsl-short-

cyele time functions have elapsad. This funsticn can

selting deacivares the fised override capability,
be over-ridden at the thesmosiat

Pags &




Emerpency Shutdown - {EST Terminal

CWAC-2004 Revision E - When the ESD terminal is
connecied o 3 chassis rround throegh an external
condact closure, the controdler de-energizes all
oanpiLs, These gutpuls semain de-energized until the
EST) terminal 1= opened. The anit returns to normal
orefation after randem start and anti-short-cycle dmes
functions fave elapsed. This function canao: be pvee
ridden.

CREC-2000 Revision 1 - This revision is provided in pwo
vorsang, D version has an adapter board mountad
ta the TUSE, CSDand ESD terminals, Reversion E
does 1ol require an adapicr bogrd,

“When an adapter doard is weed, the metbiod ol aelivileion
and functon of ©51, BESD and USD is e sarme as with
the Revision E board. When the adapter hoand i oot wsed,
the ESD, C8D and USD [uncions are aclivabed by
CIPENING a circuit. The funedon of the urit iself is the
Same.

Safety Features

The following safety features ars provided 1o protect the
comyprassor, hear exchanper, wiring and other componenls
[rom damage caused by operation out of the ranges of
desipn condiscns .

HP5 - High Pressure Switch (NC)Y - Green LED

This wilch opens af g vedrigerant pressure of 375 PSE The
qigh pressure LED is 1iz. (NOTE: Some units may ha
squipped with Nermally Open (V0% awiches

LP5 . Low Pressure Switch {(NC} - Orange LED

This switch opens at pressure drops below specificatinn.
This Inpat wiil be-tgnored Tor the fBrst fwo minoes aftera
demand for heating or cooling. The low Pressure LED is
lit, (INOTE; Some units may be equipped with Normally
Open (V0] switches.)

LTS - Low Temperature Switch (NC) - Red LED

This switch opens when the temperatire of the water
eripning the condenser bundle drops below the et poini.
The low temperatara {freeze) LED is 1it. (NOTE: Smnc
units may be equipped with Normally Open (7,00
switciles. )

HLLS - Condensate Gverflow Sensor - Yellow
1LED

Closure of this input acivates the lock-out circuit. This
inpot operates when the water level in the condensate pan
1ises io the heighi of the sensar, The condensste overflow
LED is lit. (Optional on Revision Dr Lnized

Under and Over Voltage Protection

When an under or over voltage condition cxists the eoatroller
Jocks out the unit. When the condition clears the canroller
releases the unit o nommal operation and [he COINDTESEOT TS
after random start and anti-short-cvele Lmers arg met, All
alarm LELYs flash,

Faulty Wiring

if the thermostat is wired incorrectly or when thers 15 4
simultancons call for beating and cooling, the 2 inner alarm
LEDs are Lit (Green and Orangs).

Resot of T.ockout

The controdler is tosed a1 the thermostal or al the discoa-
nest switch, Ses Dip Switch #8, seiings.

The contredler has an intelligent reset faatore. Afer a
safery conirol activates, the controller locks oot 1he unit
for 10 minutes. At the end of this pariod, the contreller
checks to verify that afl faults have cleared. TF faults have
cieared, iz conbollar restans the aait. Skowld aony Tauly
OCCET within the subsegquent 30 minoks, e coowoller
lecks out the unit aniid the urit is manually resst

Fauif Indications and Biagnostic LEDs

The "X terminal on the thesMasil Connector tms on
when any favli occurs. This Hluminates an LED on the
thermastat zuk-base. On Ravision E boards, a 24-wol IC
relay can be coongcted bebersen X and O (o provide a "dry
conlacy” faudy signal, (25 mA s maximom coil fvad.}

The Revision D hoard requires the use of an adapter board
1o provide an alasm sizaal woa DO system. This adaptor
provides a 40 mA open callector signal,

Maintenance
Clieck the cordensale sensar for operalion fwice a year,

Clean the senzor of aay dirt that may kave accumulied,

Test Mode

Tezt mode allows the serviceman to chack the opemation of
the controllar guickly. A fumper across the test ameirals
on Uhe Sineuil boand activales sl mods, Al dme Jelays
are: climingied, TE s fmporiant 0 nemovs e I per upoa
completian of service,

Faw: 7



Table 1. Ten Pin Reference Table

Interfacing The CMC 2004

C Term Description Function

ontrolier R # vm Thernestat 24 VAC control powar
. . W1 W1 oo thermosial Heat mode

The CMC 2000 has a 10 pin wemingl Block {or the ¥l Y1 on thermostal ol mode

thermnstat and the opdonal fan spead selector as (G an thermostat Fan only meds

shown in Table |, NOTE: If the canoolier is
Eevigioe I and an efectronic thermostat other thin
ane supplicd by Climaiebasier is used, an adaptor
is required.

e L] L]
-1l

L or thenmostat

Fault Curput

Board 24 V2T

HI on fan spead selecior

ME on [an speed seiecior
L0 on [an speed selecior

Creor-Ride mput

24 WO X" fermingl on thermiesia
M ¥YAC (Common)

High fan speed (Opticonsl)

Medhnn fan speed (COpional)

Lo fan spoed (Ciplional)

Interfacing The ChEC 2000 Series
Controller To External Equipment

The controller may be inderfaced 1o any electro-mechani-
cal thermostat that bas "R to “Y ", and "R o W™
{ermingls,

Thermaosiat Interfoeer Blectronic thermostats that operaic
on 24 VAC can be tnferfacad o the thermastat connestor,
The THIC 2000 Series Bavision D requires an adaptor
board. Revision B wires directly. Soms electronic
thermastats rogeaite g dedicated transformer. Revivion £
Boards: If the thermostat requires z dedicated trans-
former, connei the ihermesat waosloaser retern ling to
gronnsct oa the board. Uip to 3 units can be contrellad in
paraltzl from one thermostat witho the ave of adaptons
ot spoctal wiTing,

Feature Activation: Unit shut down {USDH, comprassor
shardoem (OS5 and emermency shuldown (EXD) can be
connected in parallel with other controller toands.
Grounding any of these terminals activates the selected
feature. Opening the cirouit returns 1be untd 10 nonsl
operaton.

NOTE: OMC 2000 Revision D requires the use of an
adaptor board or pilct r@iays o sot up paralic] unils,
fevision E boards wire direcidy.

Fext Moder To use lest mode, conaect a Jamper with fwo
144" quick connects to the terminals marked @st. Kemove
the jumpers after completion of service. NOTE: Failure
tn remove the jumpers may reduce equipment tife and
invalidates product warraniies.,

Ampient Temperature Sensor: A 5 pin terminal block s
esed for ClimaeMaster Electronic thermostats and for the
oplional ambient lemperatars sensol.

Water valve or domper relay eontacis - Revision E anly:
These are dry contacts which can be cornectad 1o any
extemnal valve or damper up o 5 amps (24 VACY Far
damper function, set Dip Switch #6 o "OFF", For valve
operation, s2t Dip Switch #6 1o "ON",

Paga B

Foault Sigral for DOEC Systems by other Mamfacturers ;
A Mfankt" signat requirted by anotbier manufacturer's PO
syster is provided by adding an opto-coupler to e
Revision D boerd. This opto-coupler provides a 40MA
cpan-collector outpat when g fault pecurs. The Revision B
beard provides a dry contact closure through the use of 2
fiz2ld ar Factory inglalted 24 VDO piiot reiay.

{ptional DDC Communications (R5-485)
Wiring Instructions

For more detailed instroctioons on DDC Controls, ses
CMC-2000 Seriay Electronic DDC Application and
Fasterdiarion Manal.

CMC 2000 Series ingomaorstes an BS-485 mterface with
on-baard prograquking to communicale withio a local area
network (AN, This capability is opuonal and may oniy
pe used within a distributed contral LAN swslers by
Caomgrot Systems Intemational, Ine., Dallas, Texas.

RY-485: RE.L83 15 the indestry standard (BIA} commuoni-
cation protoced for direet digital couwrel {RDC) systams,
The RES-485 communication protecsd provides a standard
imerface ta 2 DDC network, CMC 2000 Revision &5
Controllers are designed for dircc connection to RS-4835
sommunigpion newwarks. A multipls unit commumication
ustwprk requires that the adapter boards on g3 unirg within
the networek be electrically interconneeied (lard wiredy.

revision E Contratiers are equipped with optionat R5-483
communications vig an "adapmer baard” which may be
faclory o7 field wmstalled onto the WO comtredler binard.

Revision Tdentilieatimu Refer to Revision Idenlilication
information on page 4 to identify the Revisien number of
the Comrgther. The adapier board vsed with the Revision
£ Controllar is attached piggzy-buck o the Conteedler and
iz stamped with Climaehlasier part number ARE2630E.

Revigion I3 Applivations: Consult ClimateMaster for
more information on applications wsing Revision D
comtrolizrs,




Kevision B Applications: Follow the insguctions balow
10 boaild a communication network for CIC 2000
Revision E contraflers equipped with adapler board pari
number GRE265(1, NOTE; When the foltowing insoue-
tions cannoi be precissly followed, please consuli the
factory for addidonal information. (Exarnples of special
sintations mciude applications where anits must be
ingtafled more than 1000 Faet {303 meters) apart, or
applications where units must be installed in maliple
faciities and canned be hardewred.)

Wiring: Wite units in g dalsy-chaim fashion as shown i
Figurs 1. Toral cable length must not excead 5000 faet
{1524 meters) measared form the first device 1 the last
devics in the series.

Figore 1 - Daisy Chain

CONGIETREC ATINGG SYSTEM
Lo [F L
HH H2Ek
UHITARY
Lad] CONTRTL
1 iMTEAFACE
(L] (113 LA—
HM % RS I
UrI¥ARY
COMTRCL
tHTEAFACE

Inferface Becives: Install a unitary coniroller interface
(TIT} between the DDPC adaper boand and any higher
fevel device on she network such as a persvoal cormpuies
used For communication conmol. When a CMC boand 1s
insiailed in & nepwork it is called a unitary controller.

Tach UCT may communicats with up 1 32 unitary
controllers {UC). Rach conmiller raust have a unigue
address programmed intd i prior to stan-up, When a
single HV AL nnit contains mors than oac UC for the
control of mulbple compressors, cach UAC used by the anit
st Bave 1 own address.

T avoid possible Injury or death, disconnect power
from =il interconnected equipment during installation.
Fallure to disconnect all power may resnit in efectrical
shoek, burns or e

Wirg Termination: All UC/UC] davices employ screw-
pin fype terminal connections, Use o slotted 187 penlight
serevedriver for wiring connections. NOTE: For the
convenience of the insinller, Oy arc cquipped with
R311 mnpdular jack connections. To terminate the commu-
nications cablaes, follow the instroctions below,

Refer o Table 2 for recomanended cabls types and 1o

Table 3 for wirtng voltage doops.

1. Connect the shield from iba communications cable
the shicld termingl (SHI) of e communicalion
adapeer board on each UC.

AH wiring must he in accordance with NEC and the Tahie 2 Remmnn.auded Cable Types lor DD Compn-
regulations of ALL Aulhorities having jurisdiction nent Interconnection
and MUST conform to all applicable Code. When MANUEACTURER - NUAMRER
required by code, communications wiring may be
instaled in condoif. IF conduit is utilized, 4 conduit Belden QR3S !
designed specilically lor communication systems must Balden Ol :
b nsed. Signal 22101
Takle 3 %¥iring Veltage Drops
Wire Size 15GA 1I6GA 13GA AMPS
Length of Run 25" ¢ 75 a5 75 25 =
Transformer Load

30VA @ 24V 0406 813 1220 | 0250 0515 0769 | 0.6l 0221 D432 iz

A0VA @ 24V (1544 1088 1530 | 0342 D685 1027 | 0215 0429 {6sd [

4E8VAE 4V 0631 1,302 1953 | 0410 DE40 1230 | 0257 0.514 6773 20

B0V A @ 24 0814 1628 2441 | 0313 ROD25 1338 | 0321 0643 .94 25

TIVA @ 24V 14019 2038 3056 | D642 IR 1925 | 0402 Q8K 1207 3.1
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2. Connect the shisld 10 terminal #5 of Port B on the T
as shown in Flgare 2. NOTE: the shicld is aora
ground. D not connect the shisld to ground or iz a
chassts poinl

Figure 2 - Sheild Connection

7B ¥ B2
Yoz 3 o4 4 " 1z 8 a4 &
FOHT B
SRS it LR
FOAT 3 § E :E'-i Un?l':-‘s'
FE :E Corirerars
o i A a  PIEA
o} J' r ||-_= Pl
- | |I JI;-__ Rt 3

!

3. Connect the positiva cable lead (red) 1o the pasiiive
terminal {+3) on the communications adapter board.

4. Cennect the negaiive lead (black) o the regative

Communications are podarity sensitive, Connect
positive and negative conneetions continunusly. Bonol
interchange or reverse wire leads.

Wirieg Considerations: Most DDC communization
related problems which exist at system star-up result {rom
improper winng wehaiques, Foiles he puidelmes below
when wiring & comomanicalions network (0 minimize
COMmErAgAian sysiem problems.

i, T not splice communicasion cable or wite iy sny pHnd.

2. Do aot use the "T-tap™ technicue of routingf oangsting
grinmunicalion cabe as shown in Figure 3. This
techniare may gencrake RE or clecmemagnesi;
interference on the communicadan cifcuit,

Figure 3 - T-tap
INCOARECT WIRING TECHNICUE

H

UNT

UNIT ‘ T
|

CORRAECT WIRING TECHNIGQUE

NN/

LUNIT DNIT UWIT
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3. Doy At wie wire anr devices for connzeting comemuni-
cation cable.

4_ Do not allow the shizid to sk any ground polnt.

3. Do not rowte any part of the communication cabie
through conduil, junclion boxes or other devices
geontaining AC electrical wiring.,

8, Do nat strap commaonicatan cable to any conduoit or
other device containing AC clectnical wiring, or ran
cammunication pasatizl to {or against} such devices.

NOTE: AC electrical devices such as translormers,
discopnects, flourescent liphting, modor-contrellers,
variable frequency drives or other high voltage power
sources may generate radiv signals or olher R¥
mterference which may disropt comronication.

Room Sensor Moun{ing and ¥Wiring

An opticaal remots reom sensor 15 used when an elze-
wronie themagsial is 10 e connected to the CMC 2010
Series Controdler. Tha sensor may be localed up to 400
ez (122m) from dwe thermostiat {measared by the lermh
of wiring used to connges the thermaostar 10 the congroller}

The Toonn: sensar is avatlahle [n two vassions, One
versioa is a sensor with an inssgral pvermide switch, the
other version iy 4 sensor only. NOTE: Yersions Dand B
use differsnr sensor. See parts list for gppiicable part
b,

Pressing the ovorride switch for G to 5 seconds provides &
{wD howr ovarride,

Mouniing'Locativn: Moua! the sensar on a standard |
verlical junction bax (27 x 4" handibox) located within e
condittoned area at the code specifisd beight above the
Moo, Loeale sersars 10 the retom airflow path or 2losee wo
a retum air grifl, Mount the sensie oo an ingedor patition
wall oz column and oot of direct sunlight.

DM NOT loeate sensor in a dead zir pockol such as a
cormer. DO NOT locaie sensors on an excerior wall or on
a wall af an ynconditioned arse. DO NOT locate sensors
an & wall which has unconditioned air Aow or dralyy
conditions in the waill cavity, DO NOT locale sensoss near
g heast yourco such ay Hehes, appliances, copy machines,
electricfelectronic devices, oT SOMIPULETS.

Wiring Connections: Fof accurale systom operation, use
shizlded, 4-condnotor cable oaly, Meximum cabie l2agih
15 200 feel (122 mewers) measured fram the TMC 2013 to
the sensar. Befer to Tables 2 and 2 on Page 9 for addi-
tional cabie sizing miormatian,




To avoid boddily dsmage or damage to the sensor or CMC
2{3] Controtler board, disconnect electsic power b fore
making wire coanections or coanseiion changes,

Damage 1o the sensor or CTWC 2000 Cootroller board may
result if connections are incortect, sharied ar crossed,

Configuring the CMLC Controller Address
To properly establish communtcation oo the noraork,

configure cach commoller with its own, unlque address.
Confignsation most ocoor afler comrmizudion wiring s

Table 4

successfully installed, checkesd and wested for consnuity,
after sach device is properly connactad #r its host device
within the LAN gystem and before power is eonnected
to the controller,

Use dip switches 1 theough 3 10 568 the clecironic address
on the communication bns. Asszign each coniroller on the
nebwgry 1vs own pridue address, Dauptacate addresses will
produce operating problems. Rafar to Table 4 below to sat
CMC Centrolter addresses.

ADDRESS TABLE

CONTROLLER DI SWITCH SETTINGS

ADDRESS Switch #1 Switch #2

Switch#3 | Switcn 4 Switeh 45

0o ON . ON_

N1 OFF ON

O ON R ]

o2 ON T OFF

o o

aat .. .. . DFF : OFE

R E N

LON TN T
OFF ;
LOEE

TR - OFF

{FF

07 A

OFE

08 e DN ON

N

09 OFF onN

=y

e oN "OFEF

 ON
TN

3 B Ry

e N . o

]4 " ON e OFF :. .
5 2t Rl

i
OFF
ON

T OFF ON

..“GN_

N

LONTTTTTOR T OFE
OFF oo ON L OFE
| OFF

Off  ....0N
OFF 0N

)

>
""‘5‘—i'—'i'

e}

i

I 5 Sre St
24 CiN ON

ON : OFF OFF

OFF LR OFE

L OFF HOFE
TOFF OFF
SEE T ORE

o




Heplacing a Controller Board

Follow the steps below o replace & eontsidler board.

1. Disconnect main power @ the unil.

2. Label all wires or refer to the wiring diagram. Discan-

nect all wires from the condroller,

3. Remove the contratler from the controd box. Use long

4, Align the 3ix holes on the control board abovs the six
stand offs and push the replacement contraller board
inte place.

5, Consieet all wires according to #he wiring diagram or
according to the wire labels,

., Apply power 1o the unit.

nase pliers to "squeeze” the lastic stand offs and pull 7. Test tha unit to assure praper operation.
the conwoiler board cut of he ox.
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PARTS LIST

PART NLMEBER
COMPONENT CMC T M0 2801
DESCRIPTION EEVISION I HEVISTON E
Basic Comroller GO1E3000 EROZES0
Basic OO Fan Speed * *
Basic CW Damper Relzy * =
Basie AW Speed and Demper * *
Ax above but OO RS 485
Comunications 691830 Mot Apalicatle
B5-85 adaptor Board Nol Applicable BoA205TE
Basis Conroller foe Consals
Uiric (witk Mad fan speed relayh { Q92530401 -
Dy Alesm
Ceontact Oplo-Conplor GOZEEEIN0 Mar Applicable
Dy Alarn
Contact Auxiliary Relay Mol Anplicable BES3TR42
Speed Relay GREITe GRS
Adaator for Electronic )
Thermostats GUHLEIGHIL Nt Apalicable
Adastor foe USD, O8D), ESD
Terminaly GO1E3L03 Moz Apzlicable
Trans{ommers
113/24-8.5 48325060 Noz Apzlicable
20E-23)24-B.5 OE5330G5] Moz Apnlicable
STTA4-35 HB533052 Moz Apgrlicabie
3BK24-5.5 GES3EQET Mz Anplicabie
SE0/24-8.5 GRS38033 Noi Applicabia
STH-R.3 £R533036 MWoi Anplicalia
t15/24 Mot Applizabiz GRITRIFL2
208524 Mt Anplicahis GEIIROIR
230024 Mot Applicablz BRITEGIN
27724 Mt Applicabie L RRE Y
3a0s24 Mot Applicabla 63538042
£E0724 Mot Applicablz 63338030
573024 Mot Appiicabls 68338016
Bischarge ALl Sensor Mat Appiicablz GIEIG52
Leavirg Water Sencor Mot Applicabla G9E2A5TE
Condensate Sensor it 9B E9180118
Wail Senser MrA 69526503
W ail Senaar Cover ESG0S00H) BOBISEH)
Wail Senser with Thverride MIA Goe2a5M
Cover with Overrnide ki GBS0+~

* Contact Fectory for Par: Mumber |
** Cuspomer must drili hole for overmnides



CONTROL BOARD TROUBLE SHOOTING

Power Froblems

Indicator

Solotion

{ireen LED ONT

4 Alarm LED's Blinking

Revizion I Controflers: Check Voltage Berween 1] and L2, IF
voltage is comrect, then cheek tor 8.5 WAC between CZ and
E

Revision E Controllers: Check for 24 VAL berween C1 and
P1.

Check 24 ¥ AC between C1 and PL. If there is no vixltase,
cheek for primary powes supply & moslommet. [ powess
supply is an, replace tansformer. If voltaps 1s lass than 19
YAC ar more than 27 ¥ AC, check main power supply Fir
pver o7 under voltage candiions..

Possinle Canse

Scdution

LTS Low Tempera-
ture Switch Lock-Out

Redoced or nop Water Blow

Water Temperature Out
of Range

Bad Low Tempersture
Switch

{Check pump operation and/or vakve saiiings; adfnst ki proper
Qovwr rede por desten

Bring waler lemperature o design conditions

BPisconnecl, ther recanncect raaln power 1o reset any tripred
safety switches, W unit dees not rua, jumper the LTS
terminals on the coneal hoard. I unit runs while jumper is
attached, replace the LTS switch, If anit s1if does nol mun,
replace board,

LF% Low Pressure
Switch Leck-Out

Loss of Refriverant
Charge

Water Temperature Too
Low

Low Water Flow {Heating
Mode)

Imadequaie Al Flow
{Cooling Mode)

Bad Low Pressure Swiich

Chock sysiom pPressircs

Increase water temperature in loop

Chack pump operation and/or valve setings; adjast b praper
flowwr rare per desian

Chgck gir fler angd ducthwork

Disconnect, tiea reconneel maln power 16 resel any ripped
safery switches. If unit does not run, jumper the LPS
terminafs on the control board. IF the unit raas,while the
jumper i attached, replace the LPS switch, T theaniy st
does not run, replace hoard.

EPS High Pressore
Switch Lock-Out

Redured or no Water Flow
{Cooling Modc)

Water Temperature Out
of Range .

Inadequate Air Fiow
(Heating Muode)

Bad High Pressure

Check pump operation and/or valve settings: adjust o proper
flow rate per destan

Bring water iemperajun: 1o dosign comdilions

Cheelk gir filter and daciwork

Drseonnect, then reconnect main power to resed any ripped
safely switches, IF unit does not run, jumper the HPS
terminals an the cordred board. It the ynit rmng while the
[umpar s attached, replace the HPS swich. IF ke noirp 5011
dlees oot run, replacs board.
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{Control Board Trenbleshooting {Con't)

Condensate Over-
Fliw Switeh {Cotional
for Revision DY

Possible Cause

Selution

Blocked Drain
Improper " Trap

Overflow Sensor Shorted

Rensor Location

Comtrol Bpard

Check for binckage and clean drain-pan
Check rap, rawork if required

Check for short and dist on sensor pins
Move sensor 1o new location

TE unig 531 locks-out on condensate, disconnect one wire fhom
condenzate erminal, IF unit s88 locks-oar, replace control
board

Wiring

{mit Short Cycles Lonse Wiring Check wines and ierrinals for looss conenctions
Dirty Filter Check and ctean air filter
Water Flow Hiuh waler fow and high lemperamwre can short evels the wnis in
; heating. Assure that water flow and wmperalors ar¢ within
dasipn conditions
Unit Selection Unit may be cversized for the space, Check giee versns desiga
caleulativms
Compressar Gverboad Check and replaee if nocessary
Only ¥an Runs Thermosiat Position* Easere that thermostat is iz "ON" mode. Adjust lermuostat 1o

a demand position.

Check "Y™ and "W orminal wiring. famper batwesn "R”
and " ar beteeen "R and "W, I comprossor s,
¢heck wiring gl theruestel IF compressor does not
start, replace board.

*1f test termiinals are not jumperad, wait for the 5 minole
anti-skort cvele time delay.

Only Compressor
Runs

Fan Maotor Relay

Tan Motor

Connect jumper betwean "R" and "G on thermosial conmec-
1or, Cheek volise on both oad and liae side of the fan
matar relay on the contral board. 1£ no voliags on load
side but voltage on line side, replace control howsd.

I{ fan refay 15 used a5 a pilot relay to drive the fan contacior,
check to s22 that the fan relay is closed. Check vallage
acroes the (an contactor,

If waliape g present hat the coatactor 13 not closed, change
COntactor.

IF comaclor 15 closed but Lan does nol run, check for Hoe
valtage on load sida of contactor.

T ling wolusge 3w presenr, ebeck wirng do fan motor.

If wiring is carract, change ths fan motor.

T voltage is acceptable on molor werminais amd [en capacizor
i [unclioning, sepiace the fan modos,
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Conirel Board Troubleshooting (Con't)

Does Mot Ciperate on
Conling

Prssible Cagse

Snlifion

Reversing Valve

Defective Reversing Yalve

Reversing Valve Stuck

Set thermoslal o demend for cooling, Check for 24 VAL or

tha Reversing Valve terminals on the controf board. IF 24
Y AL is missing and the unit runs in hegting, replace the

conirpl board,

Ii there 15 24 VAC to the Reversing Valve solenoid, replace ke

solenigd

Replace the Rewersing Valve,

1.TS ang HPS
Switches IEuminate

TPR“ tu 11‘Y!l and :err 'tl_:l
WY are closed at the
same thme

Disconnect 1he thermosial. Jump "R 10 "G” and "R" 10 "Y'

If umit runs in coofing, remove "R 10 "Y" jumper and

Jump "B® o "W IF undt runs I heatingg, comTect
problems in the thermostat or the wiring,

Control Board Diagnostics Chart

CMC 2000 Terminals

Voltage

Belwren L] & L2

Ling volare spplication only.
1160, 208 230 277 VAC, Sinple
prascunits [ess than 3 tons.

Filut-dury application. 24 VAC,
fall 3 phase units and single phase
units 2 wons and above)

o e
Waler Vaive/Damper Diry Contacts {0

(Optional - Versiom I | 3A @ 24VAC

Briween CL& P71 |24 VAC i
e Lo

 Belbween CZ & P2 ESVAC

[ Between C2 & 73 MVAC _
Between 04 & P4 24 ¥AC

| Beiween R & C 2A¥DC

Between X & © 24 VDU

Botween LT & Cnmprcééﬁ{-
Between I & FAN
Revision £

Botween C2 & P2
Betwéai CI& P
Between C4 & P4
| Between R & C
Between X & C

|24 vb¢

ﬁpplicaﬂm} Soecilie, 5o Drwgs

| Applicatioa Specific. See Drwas

24 VAC
2A VAL
22 ¥AC

A VDL

Botwesn L1 & Compressor

App!_iu;:;t_ﬁﬂﬂ Spegilic, See Dmgs

Betwoen L1 & FAN

Appilcation Specific, Sce Drags
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Trouble Shooting Chart
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