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INSTALLATION, OPERATION, & MAINTENANCE INSTRUCTIONS
TECHNICAL SYSTEMS AIR COOLED CONDENSERS,
CONDENSING UNITS & PACKAGED CHILLERS

A. RECEIVING AND INSPECTION

1. losmediately upon meiving shipment equipment tbogld
be Especiad for evidence of any damage received la
rraosit. If shippimg dacmage bay cocmmed, & claim shoukd
be muade widh e ramporadion company, kad e local
Techaieal Sysems representadve shogld be advised of
ihe aanere of e damage.

3. Eguipmeat should be inspecied for compliance with
original order acknowledgment (equipmen: model
pombery, vlfes. e

B. RIGGING
L. Equipmen is equipped with lifting eyes or sting poiss.
These should be a3ed to prevent mrsenaral damage.
2. Equipment should be lifted in a near level conditon o
prevent uncoe WE 00 fructoral membert.

C. MOUNTING

1. Eguipment should be mounsed on 2 smooth, hard, bevel
purface.

2. Mounting serface thoubd be rigid, and provisica boubd
be mads 1o prevest sobie Erasembisios (stroctsnd) ©
serreanding areat. -

3. Abr coobed equipment thould mot be installed under Jow
stroctoral overhangs which oo cause condenser i
recwulacon of nesricuon.

4. Adegaste Area (ppron. | unit widih) mas be provided
aroend squipment for unresencued air fiow and gernce.
Twounits side by shde shoubd have 3 munimam of § U unit
wideh berween tham

\E. Care aboald be Laker 10 prevent air from oder sownces from
esutning conderser uf thid af i 20 n ebevassd Lomnpiratant.

&,

7.

Iadoor design equipment mast be installed io 3 protecisd
enclotise. Ly

Roof moested equipment thoakd be Bolated o provesy
sotelvibranon TREERLLGG O he Frecre.

D. FIPING

1.

=

All piping must be In sccordance witk applicable Jocal od
jeste codes. “

Refrigerant piping (split swstems) should be desigoed and
fzslied in accondasce whlk moomemendsd practioss &
octined ta ARD or ASHRAE piping paide.

Waterpepin g (Chilers) shomld be desipned snd bsclled o
meet pbeation rquinmest. Provisions mast be made
10 prevent {reezing I desigo asbicnt eempemames (i,
Al mechumiea] coonedtions thonkd be checked fordgtme
before presors testing and svacuation of sysEmL
Compresor thipping bold down bols (spring mooned
compresson) ook be looseaed uDill Compreaor Fwizgs
free on s buolmors before piping i3 made-sp. Lime
beoluary or Joopt mot be msed wily m-mmd__h
O Pt

When piping bs completed, a Goroagh leak tes2 1hould bew’
performed before evacmadioe surt-op. Dooot exceed 130
peg bt presiure oa low 6ds of fyRem.

WIRING

All local end state codes most be striedy adhered 10 and
good chectrical pracdioes shoeld be followed o ackieve e
best installaton possibie.

Power wirbg o eguipmes mast by adequastly szed for
minkmem ampociiy 28 shown oo uail sameplatt. A
diaconaect thould be locued adjacent w unit for boch
safery 3nd serviciag purposct.

Equipmest wirlng diagram bould be examined and
oroug hly eoderssood before Leld winag connecticns x=
made.

Power spply thioakd be checked 10 be cenals e supply
voltage aprees wilh equipEent nemeplate. Serious damage
o comapnessons aad motors e ooow I kmproper volage
i applaed.

ALl it wiriag wrmimnlt thoeld be checked for € phmess
befors power ks appled 1 Be pquipment. -
When wineg i compieted. faa motors sbould be checke
for proper rottion. All fan motors of maltiple faf—"
oquipment have been [aciony wired w0 operase with same
rotaton. If rowalio i foundiobe incorred, revene twool
et ke rn mase e o0
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SYSTEM EVACUATION

1. With refrigerant piping completed and leak tested,
equipment is ready to evacuate. Do not use compressorto
evacuate system. A quality vacuum pump capable of 350
micron vacuum is necessary for adequate and dependable
system vacuum. Moisture in a refrigeration system can
cause corrosion, expansion valve freeze-up and oil sludge.
Attach vacuum pump to both high and low side of system
through compressor service valves and evacuate o 350
microns (all service valves*, hand valves, and solenoids
must be open during evacuation). It is suggested that
vacuum pump be run for a period of time after vacuum has
been reached. '

1o

*Service valves are back seating valves and must be in
mid-position 1o cpen {0 both sides of the system.

SYSTEM CHARGING (Less Flooded Head
Pressure Control)
With system wired, piped, and evacuated, unit is ready for
refrigerant charging. All charging lines and manifolds
must be purged with refrigezant vapor prior o admitting
refrigerant into system to prevent contaminating system
with noncondensibles.

1. Connect charging line to receiver outlet valve and admit

"liquid" refrigerant into high side of system until flow

stops due to pressure equalization between high side and

drum pressure. Backseat outlet valve and disconnect

charging line.

Connect charging line to compressor suction service valve

and admit "vapor” into low side of system.

3. Energize cquipmentand continue to admit vapor intolow
side of system uatilliquid line sight glass clears, indicating
a fully charged system (it may be necessary to defeat low
pressure control on initial start to prevent nuisance trip
until low side pressure is above cut out point of control.

[
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. SYSTEM CHARGING (With Flooded Head

Pressure Control)

1. Initial charging is the same as outlined in Item G.

2. Do not adjust flood control valves. These are either
factory preset or nonadjustable, depending on size.

3. Calculate required charge in poundE' for the minimum
ambient at which equipment is to operate.

4. Set unloaders (if supplied) to load compressors to 100%
while charging. Add additional charge to bring total
charge up to required charge as caleulated in item No. 3.
Additional charge to be added through low side (vapor) as
outlined in Scction G, Item 3.

I. START-UP

3.

This is a continuation of "system charging” and must be
performed before equipment can be left operating and
unattended, This will involve checking and adjusting of all
safety and operating controls (pressure and temperature
controls have been set at the factory; however, it is still
desirable to confirm that settings are correct and controls
function properly). Do not atiempt to function safety
controls without some means of stopping compressor in
eventofextreme high or low pressure conditions that could
damage the equipment. If controls fail to function at set
points, determine cause and correct. Jumpering any safety
control other than for testing purposes is dangerous to
personnel and equipment, and nullifies equipment warranty.

Energize crankcase heaters and allow a minimum of 24
hours operation before a compressor start.

HIGH PRESSURE CONTROL - Connect a gauge to the
compressor discharge service valve. Stop condenser air
flow by stopping fans on air cooled equipment. Control
should open immediately when discharge pressurereaches
control set point.
LOW PRESSURE (PUMP-DOWN) CONTROL -Connect
a gauge to the compressor suction service valve. Throtde
receiver outlet valve to lower suction pressure at
compressor. Compressor should pump-down and be de-
energized when suction pressure reaches "cut-out” setting
of control. Open receiver outlet valve and observe rise in
pressure at compressor suction connection. Compressor
should be energized when pressure reached "cut-in” setting
of controL

OIL PRESSURE CONTROL

a) Copeland Compressor- jumper betwesn terminals T1
and T2. Compressor should run approximately 120
seconds and cycle off. Remove jumper and reset
control. Check operating oil pressure. This is the
differential between oil pump discharge pressure and
suction pressure and should be a minimum of 10 psig.
Also, after several hours running time. check oil level
in compressor. Proper level is approximately 1/4level
on oil sight glass.

b) Carlyle Compressor - jumper between terminals T1
and T2. Compressor should run approximately 45/60
seconds and cycle off. Remove jumper and reset
control. Check operating oil pressure. This is the
differential between oil pump discharge pressure and
suction pressure and should be a minimum of 7 psig.
Also, after several hours running time, check oil level
in compressor. Proper level is approximately 173 10
172 level on oil sight glass.



. 4 TEMPERATURE CONTROL (Air Cooled Water Chillers)

- This conwol is the main unit operating thermostat. The
control cycles both the compressor and the unloader(s) in
response to return water lemperature. The sensing bulb is
located in a well on the return water nozzle. This control has
been factory set to maintain 45°F leaving water temperature
(based on a 10°F TD Design). The temperature control can
be field adjusted. To calculate the proper set point, add the
specified leaving water temperature and the design temperature
. difference of return to supply (TD). Temperature control
adjustment should be made as follows:

EXAMPLE: Design conditions - 10°F TD, 55°F entering
(return) water, 45°F leaving (supply) water and 5 psi water
side pressure drop at rated flow.

Step 1: Check proper flow through cooler. Pressure gauges
at the entering and Jeaving nozzles should be used. Adjust
flow by balancing valves or throttling valves on discharge
side of the cooler to corresponding pressure drop.

Step 2: The sysiem water temperature should be at 60°F or
above to simulate a pull down for proper start-up and check
out.

Step 3: Adjust temperature control dial to 55°F. This will
produce 45°F leaving water temperature at designed flow

. rate.
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Step 4: Observe the suction pressure as the return water
temperature continues to fall and the compressor(s) and/or
unioader(s) are staged by the temperawre conucl. The
suction pressure at the compressor should not fall below
approximately 58 psi during all stages of compressor/
COmMPpressors operation.

The compressor(s) will eventually be staged off by the
temperature control. When this occurs, the return water
temperature must rise to the cutin set point of the temperature
controi (the dial setting) before the compressor(s) is staged on
again,

Always consult equipment submittals for proper design
conditions before.adjusting the temperature control.

Possible causes of conurol failures and recommended
corrective action:;

Cause Correction
A. Temperature Control Readjust to proper setting.
Setting too Low Check catalog or submittal data, '
B. Cooler flow incorrect Balance flow to catalog or
submittal requirements
C.Low refrigerant charze ~ Recharge to correct operaling

D. Restricted liquid line

E. Thermal expansion

J.

level - clear sight glass.
Check valves and dryer

Adjust superheat to approxi-
mately 8 - 12°F at the compressor

FREEZE PROTECTION CONTROL- Control is a pressure
sensing, manual reset safety control. It responds to suction
pressure and prevents circuitoperation should suction pressure
fall below control set point for a period in excass of 120
seconds. Control is factory set and sealed at a pressure
selected forthe fluid being cooled orapplication requirements.
Forwater systems, the control is setat 54 psig. The fixed time
delay (120 seconds) allows circuit to stabilize on start-upand
normal pump-down cperation. Control is sealed at the
factory. This seal must be intact to maintain warranty
compressor and/or cooler failures. Should readjustment be
necessary, contact the factory for authorization.

THERMAL EXPANSION VALVE - Adjust superheat
setting to job requirements.
How to determine superbeat correctly:
a) Measure the temperature of the suction line at the point
the bulb is clamped.
"b) Obtain the suction pressure that exists in the suction line
at the bulb location by either of the following metheds.
1) If the valve is externally equalized, a gauge in
the external equalizer line will indicate the desired
pressure directly and accurately. OR
2) Read the gauge pressure at the suction valve of
the compressor. To the pressure add the estimated
pressure drop through the suction line between
bulb location and compressor suction valve.
The sum of the gauge reading and the estimated pressure
drop will equal the approximate suction line pressure at
the bulb.
¢) Convert the pressure obtained in 6b(1) or 6b(2) tg
saturated e vaporator temperature by usin gatcmpcmth
pressure chart.
d) Subtract the two temperatures obtained in 6a and 6¢,
the difference is superheat.
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Counesy of Sporlan Vaive Company

Figure A illustrates a typical example of superheat
measurement on a refrigeration system using refrigerant
22. The temperature of the suction line at the bulb location
is r=ad at 52°F. The suction pressurs a the compressor is
66 psig and the estimated suction line pressure drop is 2
psig... 66 psig + 2 psig = 68 psig at the bulk, which is
equivalent to a 40°F. saturation temperaturs. 40°F
subtracted from 52°F = 12°F superheat.

HOT GAS BYPASS (if supplied) - Connect gauge to
compressorsuction service valve. Throttle receiver outlet
valve to lower suction pressure at compressor. Hot gas
regulator should begin to open as suction pressure
approaches design suction pressure. This should be done
before unit has pulled down to design conditions.

J. SHUT DOYWN

Equipment which will nct be required to operate for a pered

of time should be secured by storing refrigerant charge in the
receiver or condenser.

1.

Front seat the receiver outlet valve. Set thermosiat at a
setting below system temperature to insure that liguid line
solenoid is energized. Defeat the low pressure control and
allow unit to pump down to a suction pressure of
approximately 5 psig. It may be necessary to repeat pump-
downas some refrigerant will remain in oil and will slowly
boil off. When suction pcrcssurc_]:ulds at 5 psig, front seat
suction service valve. Lock disconnect in off position.
On units withwater cooled condensers, special precautions
must be 1aken to completely drain the vessels 1o prevent
freezing if ambient should be below 32°F

Inspect sysiem for possible worn or faulty components
and repair if required.

K. SYSTEM RESTART AFTER SHUT DOWHN

Thorough leak test should be performed,

Coil(s) should be checked for dirt accumulation
obstruction and cleaned if necessary.

Energize crankcase heaters and allow a minimum of
hours operation before 2 compressor restart.

Install gauges, startsystem and check forcorrect refrigera
charge, and proper system operation and balance.

L. MAINTENANCE

1.

The system should be checked periodically, Use only th

services of aqualified refrigeration mechanicfor inspectio

and maintenance checks or service operations.

Water Treatment (Water Cooled Condensing Units) - Th
water should be tested by a local testing agency and thei)
recommendations adhered to.

Air Cooled Condenser - The inlet side of the condenser
coil must be kept clean through a regular preventive
maintenance program.

Compressor Oil Level - The compressor oil level should
becheckad periodically. Ifoilis nesded, allow equipment
to pump down to approximately 5 psig crankease pressure.
Place disconnect in off position and close suction and
discharge service valves, Slowly remove oil fill plug from

 compressorcrankease. (Slight pressure isstillin crankease

and care must betaken to prevent "blow out" of plug.) Add
clean, drv oil until the oil level shows in

approximately one quarter of sight glass. Replace oil fill
plug 2nd open discharge and suction service valves.
Restart compressor and check ofl level after two hours of
operatien. (Loss of oil would suggest that a leak may be
in system. Carefully inspect entire system for evidencs of
il and repair as necessary.)

Periodically chack all electrical connections for possible
loose or corroded terminals. Repair as necassary.



OIL CONTROL SYSTEM
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OIL CONTROL SYSTEM - CM SERIES UNITS

The CM Series condensing units and chillers are designed
having two compressors on 2 common circuit. When using this
method, itis necessary that oil equalization between each compressor
be maintained to prevent loss of oil from either COmpressor.

The method of crankcase equalization used by Technical
Systems consists of an oil S¢parator mounted in the common
discharge line, an oil reservoir, and an oil regulating valve mounted
on each compressor crankcase. In addition, a check valve having a
20 pound differential is installed in the vent line ffom the reservoir

&
o

to the suction line.

With cither or both compressors running, the oil separator will
¢ :ttheoil vapor leaving the compressor(s) and return this oil to
th.  servoir. The reservoir will be ata pressure approximately 20
pounds above the compressor crankcase pressure. Oil from the
reservoir is piped to the oil regulators which are mounted on the
sompressor crankcase. As crankcase oil level drops, the regulator

;>-—

will admit oil to the crankcase to maintain a proper operating level.
This method is approved by Copeland Corporation in accordance
with Copeland Application Engineering Bulletin No. AE-1235.

HOW IT WORXS

A reserve of oil is necessary for the operation of the OIL
CONTROL SYSTEM. The OIL RESERVOIR is the holding
vessel for this stand-by oil. It has two sight glass ports on the shell
to observe the oil level inside the vessel. Oil is fed into the OIL
RESERVOIR by the OIL SEPARATOR.

It can be realized that high pressure from the high side returns
with the oil from the OIL SEPARATOR to the RESERVOIR. In
a period of time, enough pressure could build up to adversely affcct
the float and needle assembly in the OIL LEVEL REGULATOR.

For protection, a vent line is installed from the top of the OI"

RESERVOIR (a fitting is provided) back to the low pressur@ld-

suctionline. This line permitsthe pressure inthe OIL RESERVOIR
to be approximately the same as the pressure in the suction line and
the crankcases of the comoressors. Oil in the OIL. RFeEDUAID



feds down through %" and '/4" OD tubing and keeps the OIL
LEVEL REGULATORS supplied with oil,

m.:mma VALVE is mountedon the suction line vent
' ion on top of the OIL RESERVOIR and will maintain 20
+ Ibs. pressure differential over the crankease, This positive pressure

will keep the oil line to the OIL LEVEL REGULATORS filled and

ready,

The valve on the top of the OIL RESERVOIR automatically
receives oil from the OIL SEPARATOR (open position). To add
oil to the OIL RESERVOIR manually close the valve and fill the
OIL RESERVOIR through the /" flare connection on the side of
the valve. Open valve after filling.

) The valve on the bottom of the OIL RESERVOIR is the
distribution valve to the OIL LEVEL REGULATORS (open
position). To remove oil from the OIL RESERVOIR, closs the
valve and use the 1/4" flare connection on the side of the valve 1o
drain the oil out. Opea valve after draining.

J

NEW SYSTEM START-UF

On system start-up of a new parallel system, oil should he
added to the OIL RESERVOIR to the upper sight glass port, NOT
ABOVEIT. It is commonly accepted that in a new refrigeration
systems, some oil will be absorbed by the refrigerant as the system
becomes balanced out, After two hours of operation, the O
RESERVOIR, if necsssary, should again be filled to the upper sight
glass and also after two days, by which time the entire refrigeration
system should be balanced out. Then the OIL RESERVOIR must
be observed on each service call. Nooil should be added again until
the oil level falls below the lower sight glass port.

EXISTING SYSTEM START-UP

When installing this OIL CONTROL SYSTEM, on a parallel

system that has beea in operztion for some time, the amouat of oil

should be added cautiously. With the efficiency of the new OIL
SEPARATOR, the oil return could likely be sufficient to fill the
OIL RESERVOIR. Sofill the OIL RESERVOIR to the lowersight
glass port only. Observe for one day. After the second day, if the oil
level has not risen to the upper sight glass, add ofl. If the oil level
has risen above the upper sight glass port, remove the excess oil
from the OIL RESERVOIR.



HEAD PRESSURE CONTROL

Purge
Vaives

Direct Acting Water
Regulating Valve

Condenser

| — From Main
« Condenser Pump

Fig. 1

Condenser

3-Way Water
Regulating Valves

Bypass Balancing

Incrderto achieve proper system operation, it is necessary that
adeguate discharge pressures be maintained to insure that the
expansion valve will feed correctly toprevent low suction conditions,
The expansion valve is sized to meet capacity requirements at a
pressure differential between discharge pressure and design suction
pressure. If discharge pressure is allowed to drop below a point
which will not maintain this design differential. the suction will also
drop due to "starving" of the evaporator. When this happens,
nuisance tripping of low pressure control, or low evaporator
temperature, will occur.

Normal system design will allow sar.isfa'étory operation with
discharge pressure dBwn 10 approximately 180# (95°F). On air
cooled equipment, a number of methods can be used to maintain
this minimum discharge pressure. The most common, and suitable

Fig. 2

Valves or Cocks 9
—_— Main Condenser
Water Supply
From Pump

forapplications whers ambient temperatures are notextreme, is fan
cycling. When closer control, or extreme ambient differentials are
encountered, condenser flooding would be preferred. Othermethods
are suitable; however, not offered due to design or component
limitations.

On water cooled equipment, discharge pressures are much
easier to control, and the most common would be by the use of
condenser water regulating valves directly sensing discharge
pressure. (See Piping Illustration, Figure 1 and 2).

Since systems are normally subjected to varying load
requirements, and fluctuating ambient temperatures, it is not possible
tdesign units to operate satisfactorily and with optimum efficiencies
without some means of control of discharge pressures,



AIR COOLED CONDENSING UNITS LOW AMBIENT OPERATION

Air conditioning systems utilizing air cooled condensing units operating at ambient temperatures below design, will require some means

ing high side pressure. This may be accomplished by either reducing the air flow across the condenser, or reducing effective

' to stabilize high side pressure. In order to maintain sufficient high side pressure, the condenser capacity must be reduced in response 1

condenser surface by “flooding” the condenser with liquid refrigerant. Technical Systems offers both means of control, factory installed

and preset.

FAN CYCLE 20°F controls head pressure by cycling condenser fan(s) in response to a decrease in high side pressure. This system
is normally satisfactory down to 20°F ambient. Each step of control is accomplished by a pilot duty pressure control(s), fused fan moter
contactor(s), completely installed, wired and factory calibrated. Ses figure A for typical fan cycle wiring.

FAN CYCLE C°F inciudes, in addition to fan cycling conrrols, a "positive start” control circuit to insure that the comprassor will
start at low ambients. All Technical Systems condensing units operate on a pumpdown cycle. During low ambients sufficient low side
prassure may not develop to start the compressor upon a call from the temperature control. The "positive start” time relay momentarily

ovgasses the low pressure operating control to insure compressor operation for 90 seconds. At the end of this timed period, the system

prassure will be up to normal operating levels. The timer contacts open returning compressor control to the low pressure operating control.
Sez Figere B for typical wiring of the positive stant circuit.

Figure A Figure B
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B20 FLOOD CONTROL uwilizesa valve(s) mounted, piped and adjusted to

regulate condensing pressure by flooding the condenser with liquid refrigerant. This
option does require additional refrigerant in the system.

As shown in Figure 1, during the normal cycle the valve will prevent flow from
the discharge line into the receiver, and allow free flow of liquid from the condenser. As
- the receiver pressure drops, the valve will modulate allowing discharge gas to enter the
receiver, and restrict liquid flow from the condenser. The valve continues to modulate
in this manner, maintaining a constant receiver pressure.

In addition to flooding valve(s), a "positive start” control circuit is added to
insure that the compressor will start at low ambients. All Technical Systems condensing
units operate on a pumpdown cycle. During low ambients, sufficient low side pressure
may not develop to start the compressor upon a call from the temperature control. The
"positive start” time relay momentarily bypasses the low pressure operating control to
insure compressor operation for 90 seconds. At the end of this timed period, the system
will be up to normal operating levels. The timer contacts open returning compressor
control to the low pressure operating control. See Figure 2 for typical wiring.

rigure 1
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TABLE 2
CRANKCASE HEATERS
COPELAWELD COMPRESSORS

J MODELS
Copeland Part No.
» Tutco
Watts Volts Heater Kit * Heater Only Part No.
35 120 518-0020-00 018-0038-00 CH135-2
35 240 Not Avaiiable Nct Available CH135
* Kit includes Reference Drawing
R, S MODEL
Copeland Part No.
Springfield Wirs Tutco
Watts Voits Heater Kit * Heater Only Part No. Part No.
42 120 018-0015-01 GAGN-1
, 240 018-0015-00 GAGN-1
45 120 518-0022-C0 018-0038-00 CH103-2
208 Nct Avzilable Not Available CH103-1
240 518-0022-02 018-0038-02 CH103
* Kit includes Reference Drawing
B MODELS
Copeland Part No.
Tutco
Watts Voits Heater Kit * Heater Oniy Part No.
70 120 518-0018-01 018-0036-01 CH202-02
wrap around 240 - 518-0018-00 018-0036-00 CH202
480 518-0018-G2 018-0036-02 CH202-03
575 818-0018-03 018-0038-03 CH203-086
* Kit includes Reference Drawing and Insulator
CMODELS
Copsiand Part No.
Tutco
Watts Volts Heater Kit * l Heater Only Part No.
Wrap Around (CR*4 only)
54 120 518-0021-00 018-0037-00 CH101-2
208 518-0021-01 018-0037-01 CH101-1
240 518-0021-02 018-0037-02 CH101
480 ~ 518-0021-03 018-0037-03 CH101-3
] Round
40 240/480/600 018-0031-02 SW. SO-111
TI. SHT5-13

* Kit includes Reference Drawing
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TABLE 3

CRANKCASE HEATERS
COPELAMETIC COMPRESSORS

H, K MODELS
Copeland Part No.
Indeeco Hot Watt
Woatts Volts Heater Kit Part No. Part No.
12 998-0118-07 13R0115-1-AL1
50 120 988-0118-05 13R0115-2-AL1
clipen 240 $88-0118-06 13R0O115-3-AL1
(Kitincludes clips.)
420 988-0118-02 66-128786-7-30C24-C
- 50 480 288-0118-03 66-12976-4-30C24-C
bolton {Kit includes bolts
& reference drawing)

2D,Z,3R, L, M. N, 8, 3D, 4, 6 MODZELS

Copeland Part No.
Acra Hot Watt
Watts Volts HeatarKit* Heater Only Part No. Part No.
83 120 518-0C0S-00 018-0034-00 ARBB215 13JCE00-1-ERCI-+—+
240 £18-0008-01 018-C034-01 ARB6215 13J0600-2-ERC1-1
480 £18-0009-02 018-0034-02 ARB6215
6C0 518-0009-03 018-0034-03 ARBE215
12 518-0008-04 018-0034-04 ARBE215 13J0800-8-ERC1-1

® Kit Includes Behts and Reference Drawing

2D, M MODELS, Internal Immersion Type For Deep Oil Sump
9, 3D MODELS, Internal Immersion Type For Fiat Bottom Plate or Deep Cil Sump

Copeiand Hot Watt Acra
Watts Voits Part No. Part No. Part Ne.
65 120 518-0001-03 13A0084-4-E51J-1 IBW-375
240 518-CC01-02 13A0054-3-E31J-1 IBW-373
480 518-0001-01 IBW-375
600 518-0001-00 IBW-375
4, € MODELS, Internal Immersion Type For Flat Eottom Plate
Copeiand Hot Wat: Acra
Watts Volts Part No. Part No. Part No.
100 120 518-0002-03 13A8886-4-EB1J-3 IBW-625
240 518-0002-02 13A8886-3-EB1J-3 IBW-825 .
480 518-C002-01 IBW-625
600 518-0002-00 IBW-625
" 420 518-0002-04 IBW-625

4, 6, 8 MODELS, Internal Immersion Type For Deep Qil Sump

Copeland Acra
Watts Voits Part No. Part No.
200 120 998-0518-00 ARCWS01-500
240 998-0518-01 ARCWS01-500

E Cooeiamndg

23
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Wiring Diagram Symbols

DIFFERENTIAL PRESSURE SWITCH

HIGH PRESSURE SAFETY

LOW PRESSURE CONTROL

OIL FAILURE SAFETY

FREEZE SAFETY

FAN CYCLE CONTROL

-

)

LIQUID LINE SOLENOID

COOLING STAGE THERMOSTAT

COOLING STAGE THERMOSTAT

e

MANUAL LEAD LAG SWITCH

FLOW SWITCH

TIME DELAY RELAY ej



TROUBLE SHOOTING CHART

PROBLEM POSSIBLE CAUSES POSSIBLE CORRECTIVE STEPS
Comoressor will not run a) Main switch open a) Close swich
Circuit breakers open b) Check electrical circunts and motor winding for
b} Fuse blown shorts or grounds. investigate lor possible over-
¢} Thermal overloads Inpped or luses blown lcading Replace fuse or reset breakers alter fault
& Defective contactor or coul 18 correcied
&) System shut down by safety devices ¢) Overioads are auto reset. Check unit closely when
fi No cooling requiced . umit comes back on ine
g} Liquid hine solenoid will not open d) Repair or replace.
h) Motor electncal trouble " ¢) Determine type and cause of shut-down and
1)} Loose wirning correct it before resemng safety switch
0 None. Wait until unit calls lor coohng.
g) Regawr or replace coul
h) Check moor for opens. short circuit, or burnoul.
1) Check ai wire uncuons Tignten ali terminal
screws
Compressor noisy or vibrating ai Flooding of refngerant into crankcase a) Check seming of excansion valve
*2: ‘mproper CipingG SUDDCIt on discharge oOf b) Reiocate. acd. or remgve nangers
aquid hine cj Replace
c: ‘Norn compressor
Hign Discharge Pressure a: Condense- water insuthc:ent or tempera- a) Readjust water regulating vaive. inv ways
iure 100 hign 10 increase 'water suoply
B! Fouleg cencenser tubes (water-cooled b) Clean
congenser) Ciogged spray nozzlestevap- ¢! Purge ne non-condensidles
oratve condensen Dirty tube and hn d) Remove excess
suriace 1av cooled cendenser) e} Open vaive
€} Non-congens:bies n system n Check congenser raung tables against ihe oper-
*Ti Sysiem uverchacgeg with relrigerant ation
e Discharge shut off vaive parmaily closed g} Check condenser raung tabies aganst the oper-
*H Congenser uncersizes aton
*gi High amoent conaiions
Low Drscnarye Pressute di Faulty congenser temperature regulation a) Check congenser conirci cperauon
©:; Sucuon snut-off valve paruiatly closed o) Open vaive
<: insuthCient relr:igerant in system ¢) Check for ieaks. Repair and acda cnarge
Gt LOW SUCHON Cressure d} See Ccreecuve Steps lor low sucuon pressure
e Compressar gperaung untcaced below
<t Cuncerser ioG large ey See Corrective Steps !cr latiure of compressor 10
*3. =Ow amz.ent concitions load uc Telow
f) Checx congenser rating (ables against the oper-
auon
g) Check concenser raung tabies aganst the cper-
anon
Hign Suction Frassure a: Excesswve 104C a) Reauce .cac or acd ada-ticnal eguipment
b Zxpansion vaive overleeding by Check remcie buib Aegulate superheat
¢+ Compressor unioagers open ci See Corrective Steps delow or fature of gom-
pressor 10 16ag up
Low Suction Pressure ar Lack ot reingerant a) Check ‘or leaks. Repar and add charge
b1 Evaporator dirty by Ciean chemically
¢! Clogged hquid hine hiter-gnier ¢) Replace carinage(s
a1 Clogged suction hine or compressor suction d) Ciean strainers
e) Check ang reset ot proper superheat Replace

2 gas straners

e}

Expansion vaive mailunctionng

il necessary

*ARemote conaenser models
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Wiring Diagram Symbols

DIFFERENTIAL PRESSURE SWITCH

HIGH PRESSURE SAFETY

LOW PRESSURE CONTROL

OIL FAILURE SAFETY

FREEZE SAFETY

FAN CYCLE CONTROL

I

ﬁf

LIQUID LINE SOLENOID

COOLING STAGE THERMOSTAT

COOUNG STAGE THERMOSTAT

e

MANUAL LEAD LAG SWITCH

FLOW SWITCH

TIME DELAY RELAY c/



TROUBLE SHOOTING CHART

PROBLEM

POSSIBLE CAUSES

POSSIBLE CORRECTIVE STEPS

Compressor will not run

al

Main swich open
Circuit breakers open

a)
b)

Close switch
Check elecincal crcuits and motor winding lor

b) Fuse blown shoris or grounds. Invesugate lor possibie over-
¢} Thermal overloads tripped or fuses blown loading Replace fuse or reset breakers after tault
d) Detective contactor or coil 1s correcied
e1 System shut down by safety devices ¢) Overioads are autoresel. Check unitclosely when
i No cooling required . unit comes back on hine
g} Liquig line soienaid will not open d) Reparr or replace.
h) Molor electncal troubte e) Determine type and cause of shut-cdown and
1y Loose winng correct it belore reseting safety switch
) None. Wait untii umt calls lor cooling.
g) Repawr or replace coll
h) Check motor for opens. short cir¢uil, of durnout.
1) Check ail wire uncuons Tighten aii terminal
screws
Compressor noisy or vibraung a;i Flooding of refnigerant intg crankcase a) Check seming of excansion vaive !
i improper SioNg SuLHCrt on discharge or b} Relocate. a¢3. or remcve nangers
nquid hne ¢) Reptace
C; Worn compressor
tign Discharge Pressure a: Condenser water insutfic:ent or tempera- a; Readjust water regulating vaive. Invesugate ways
ture 100 nrgn 10 1nCrease water SUDply
o Foulea concenser wbes (water-cooled b) Clean
congensen Clogged sprav nozziestevap- ¢! Purge e non-condensidles
orative condensert Dty tube ana hn d) Remove excess
suriace 1ar cooled cendensern e} Open vaive
c) Non-congens:bles in system ) Check congcenser raung tables agamnst ine oper-
*3i System wuvercnarged with retrigerant ation
+ Oischarge shut off vaive parnally closed g} Check condenser rating taties aganst the oper-
*% Condenser undersizes auon
'gl ng." amoent conaiions
Low Drscnarye Pussuce 4. Faully congdenser temperatute regulation a) Check congenser COnRrGi Cperauon
3 Suction snut-oft valve parually closed b1 Open vaive
2; insythcient relr:gerant in system ¢} Checx lor ieaxs. Repair and acd chatge
3! LW SUCLION Dressure a) See Ccrrecuve Steps lor iow sucuon pressure
e+ Cuimpressnr operabng unlcaced below
*t Cuncenser 1o fatge e1 See Corrective Steps for ladure of compressor 10
°3: LOW amTient concions toad up Selow
) Checx condenser rating tadles against the oper-
auon
g) Check concenser raung lables against the cper-
anon
Higr Sucnon Frassure a: Sccesswe 1040 a; Reauce .cac or acg adc-licnal equioment
Bt Sxpansion vaive overteeding by Check remcle buib Reguiate superheat
¢ Compressor unioaders open ¢} See Cotrecuive Sieps delow or faiure of com-
pressor {0 16ad up
tow Sucton Pressure a) Lack of retngerant a) Check 'or leaks. Repaw and add charge
b1 Evaporator dirty b) Clean chemically
¢} Clogged hquid hne hiter-arier ¢} Replace carinoge(s)
a1 Clogged sucuon hineor compressor suction d) Clean strainers
e) Check anc reset for proper superheat Repiace

‘= gas strawners

e}

Expansion valve mal) ung

il necessary

* Remote conaenser models

43



TROUBLE SHOOTING CHART

Insulcoent water Sow

PROBLEM POSSIBLE CAUSES POSSIBLE CORRECTIVE STEPS
Low Suction Pressure i Condensing temperalure 100 low 0 Check means lor regulaing condensing lempers
[Contimyed) gl Compressor will nol unioad aure

g) Ses Carrectve Steps for laiyre of compressar io
unicad

hi Agyuss gom
i Compressor will nol pnload or a1 Dwiectve capacity control 3] Repuace
oad up : b Unloager mechanism delectve b} Replace
cf Faully thermostat siage or broken cagallary ¢ Reptace
lube . @) Reset hermosial sefing 19 [ apphcanon
a Siigfi nat st lor apphicabon
Comgressor &l Errang waler Menmostat a) Aecuace
Loading-Unioading b Ergudhoiant water N b Agjust gom
intervals 100 Shon
Lithe Of O Qul pressure a Ciogpec suchon ol siramner & Clean
i B1 Eaceisig egued i crankcase bl Checx sranscase healer Sesel sipansion valwe
€1 Qul pressare gauge oelecive lor hegner sucerheat TReck bowd hne sotenoid
o1 Law-oil pressure safety $wilch defectve vaE QDerRiron
& Wom ol pemp €] Reaar = realace Mesp valve closed exsenl when
: i Ol purnp reversinig QESr Stk i wrong laking rezang
F =osman di Reslace
g Worn Deamnngs e Replace
g Low ol lewel I Reverse dirgchon ol comaressar ralalen
a Loose eng on o nes gt Replace compresior
¥ Pump haussng gasket leass R} Add ol
¥+ Floggwg of refngerant enio crankcase i} Check and bghten system
1 Reclace gaswet
i k] Adpusi inerma expans:on valve
I Comoressor lases od a Lack ol redngerant a) Chech for leaks and repar Add relngeran
] “Of Vesotily 1 nSers 1o low ol Checx rger suzes
*ct Ol traczed i hne ) Chech piten of lngs and relngerant velocrings
¢l Excessove COMpression nng biow by o) Replace sompressol
o p
E Motor owerigad retays or crgud & Low volage cunng figh load conaibons a) Check suocly voltage for sxcEssve hog drop
LrEaNers ogen b1 Delectve or gfounded wenng i molor or bl Replzce compressor-mator
power CIrcuits €} Check ail connecuans and hghten
2] LOO3E power wening d) See Cowective Steps lar gh cischarge oressure
di Hegh congensing temperature gl Check supoly vollage. Notdy power company Do
& Power hae faull causing unbalanced’ nod start wnid fgull i cofreciea
vollage 0 Provece veniclakon 1o reguce heat
0 Hegh amoeent lemperature afound ine gl Aepadr or reiace HAMEr of Wme Selay machanism
crvgrigad relay
gt Fabure ol second starier to pull i on part-
L wen@ing starn sysiem
Compressar ihermal protecion a1 Operaung beyond design condibons al Adglacibes 50 Bl CONGINGNS Are within allowatle
Switch open b1 Descharge valve partally shul L H
©! Blown vaive plate gasket Bl Cpen varve
€] Replice gashe!
=
Froeze protechon apens al Thermasial sef too low a) Reselto 40 F of apave
i bl Low water Now B) Adyust gam
€} Low suchon pressure ©) See “Low Sucton Fressure”

"Aemote condenser modets




¥eg. F. | 22 | 134a

REFRIGERANT Temp. | REFRIGERANT

Deg. F.

22 | 134a | 502 Deg.F. | 22 | 13d4a| 502

2,.
4l:

e L e e e o B e B R R B A ERPT T

55 9.2 202 15

e
2N

17

P el DAy | i e e L e e e i
37.8 151 46.5 66 113.3 65.4 128.9

e | 17376885 51392

ATl Lot P e o e e b

e e el Wl P B e
R ot r o (O P ] o o T PR

PP i

" 39.9

e T

70 | 1215 | 711 | 1378
125; A7) a2

e

40

.95 3

18

146.8

1515+

156.3

16125

166.2

| 714

176.6

= _ - §.1_-9:'.‘:

187.4

B R TR R

St

64.2 188.6

2 638" .97 [7204.37

67.0 88 180.2 | 120.0 | 210.2

780 "6d | [=A00 [ 19604241 | 216.2]

63.9 102 201.8

T BT

72.8 106 213.8

g 74d | 1108 D20t dan7 2

st

75.89 110 226.4

3

e | | Az a2 o

79.0 114 238.5

805 | | 1187 | ;246.27]. 1608 7]

83.8 118 25341

o | e7.0 | | 1207372600, 17

\
~w|lolaldglolnlals

30.0

28.3 . 90.4 125 278.1
R R Foe| [ el

97.4 135 316.8

»
i

ity

T BN

.', ;_{31 :.q:, .

o L T [ B R P

s
v

319 | 11.4 | 399

w m

50.0 | 104.8 145 359.1

R R R R I

T g44. | 2.4 1086 | | 1507|3817

[
B

- ol
o

a1

33.8 12,6 42.1 58

98.0 54.9 1124 405.4

1] =

HE [ aaE A, [ deay| |0 Aok aara o] 116 1605 24301

105.4 60.0 1205 455.8

R 358 | 13.8 | 44.3 62

VACUUM - Inches of Mercury - ltalic Figures

PRESSURE - Pounds Per Square Inch Gauge - Bold Figures



Cv=43
CD60,65

82 113 144 175 206 238 269 300

50

GPM




——

Cv=53
CD70,75

95 132 168 204 241 277 314 350

59

GPM




Cv=80
CD80,CM90,CM100

150 192 234 275 317 358 400

109

67

GPM




Cv=110
CM110,120,122,130
Q.
3
©
o
92 150 207 264 321 378 436 493 550
; GPM




|

Cv=120
CM140,150,160

554 627 700

482

336 409
GPM

263

190
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Application.Engineerings
Group (414) 274-5306

SET189A Temperature Sensor %

80

Tempseiatura

SETi80A 2!
Description: 0 . — — -
The SET159A-600F is a FTC (Positive Tempsrzture Coefficient) silicon sensor with B e e S —us

2 range of -30 to 250°F. The sensor has a reference resistance ¢f 1035 ohms at
77°F zng 2 change of approximately 0.42%°F. The sensor itseif measures
0.25in. % 1.75 in. (6 mm x 44 mm) and can be combined with various mounting
harczre tc cover a wide application spectrum. The SET1 89A-800R is used in

T T T T R T T
Resistance n Ohms

Temperature vs. Resistance Chart for

coniuncren with the A352. A35CP. and A350R temperature conols.

Features:

* -30:0 250°F range with finear response
* ccmpact size (less than 2 in. long)
* varous mounting configurations with coticna;

hzreware

Applications:

STT189A-600R Sensor

Specifications:
* reference resistance of 1025 chms at 77°F and .42%F" change

To Order:
Specify sensor cataiog number and opticnal hardware from the tables below.

* used in conjunction with A35C, A350P, and A350R controls to sense
Space temperature and iransmit correspending resistance signal

Selection Chart SET189A Temperature Sensors

Catalog Number | ) T LAY e, Descriplion e it
SET189A-600R | Sersor with 8 n. leacs. Suib aiameter 0.25 in, length 1.75n. (6 mm x 44 mmy

SET133A-505R j Senser with 10 & leads. butt Giameter 0.25 .. length 1.75 in. (6 mm x 44 mm)

SET189A-606R Sanser with 15 ft leacs. bulb diameter 0.25 in.. length 1.75 in. {6 mm x 44 mm)

SET189A-607R Sersor with 6 ft leaos. bulb diameter 0.25 in., length 1.75 in. (6 mm x 44 mm)

SET189A-608R Outccor senser &it, inciuces SET189A-600R sensor mounted in a PYC piastic enclosure and two wire nuts
SET18%A-512R Senscr with 50 ft ieads. bu:b diameler 0.25 in.. length 1.75 in, (6 mm x 44 mm)

Optional Hardware for SET189A-500R

Recommended Maximum Sensor Cable Lengths

. - + Shielded Cable Length _ -
Application Catalog Number - 5
. - ; o Feet ST Meters - -
TE-6001-4 Wail mount plate with sensor mounhng cig 14 AWG 800 244
Room Sensor P ad 9 clp
T-3000-2634 Cover for wall mount plate 16 AWG 500 182
Outdoor Air TE-§001-2 Housmg for outside appication 18 AWG 310 il
. 1/2in. snap-fit connector enabies matal conduit 20 AWG 200 &0
Conduit Adapter P11A-6COR )
ondu o ADP11A-8C 10 be finked to a variety of PVC enclosures 22 AWG 124 38
Enclosure BOX10A-500R Quicoor PVC enclosure without sensor i
s - - - - Note:  Shielded cable is not generally required for
Sunshield SHL104-603R For use with outside sensors mounted i direct sensor wiring runs of less than 50 &,
suntight
/ . For use with SET189A-600 series sensors;
J Wi W
T tmmersion EL11A601R incorporates a copper lube and brass connecior
b TE-5001-11 Sensor hoider
uet
TE-6001-1 Sensor holder with handi box




Features:

* display of actual space temperature and setpoint
* fremote display mounting with WHA29A cable
{uo to 50 f)
* snap-on, 5-pin connector for easy installation
9150 Applications:
' — * temperature indication (local or remote) in
sgum @ conjunction with A250, A350P, and A350R Controls
o e Accessories:
For remote mcunting of the D250 display module,
: specify the catalog number (cable length) from the
7 9 ) table below.
Description: . . - < - Catalog Number i, . =
The D3501s a digtalcisplay module used in E;f;f:;%f:f oot ge”';?gpf;’a’y‘;’eevjhe;’fef’* WHAZSA-600R
corjuriton wih the A350, A350P, and A350R Seres 5% PO pressing the setpoint button wil WHA2A-601R
temperature controls. A 3-digit LCD display provides s o ; - WHAZOAS02R
continuous read-out of the actual space iemperature, cause e supply sensor temperature to be displayed. -
To Order:
Specify the catalog number in the selection chart
below.

Selection Chart D350 Digital Dispiay

e
£0stalog Number

D350AA1C =30 to 250

D350BA-1C -3410121C 035in. LD
RTINS sV e ‘Specifications ~z.. - . R 0.145 Mcunﬁng Sict
Product D350AA Tergetature moatie with Farenten scai ”"ﬁg— For #6 Screws
i D250BA Temperature module with Caisius scaie 05 _ =
Case and Cover Material Figh impaci plasic [e _ kB g = -
Read-out 3-digit LCD (Liauid Crystal continucus Cisplay : T D
input Voltage 5 VCC provided by the A250 Temperature Conroi g E 294 5.00 [[ ]
Ambient Operating -30 10 140°F (-34 10 50°C) . 1 ! -7_5- 127 =
Temperature  Shigping 4010 187°F {-30 10 75°C) l
Humidity 010 95% RH nan-concensing - A=
Mounting Suriace or DIN rai g d
o b z (3
1.56 l.t& DIN Rail 2.40
40 11 Mount 61

6 T

1LY

i
985 0875 Condui
22 22 Hole

D350 Dimensions



IR Y O R I st AL e

PR

S pecifications

Product  S350AA: Temperature Module with Fahrenheit Scale
S350AB: Temperature Module with Celsius Scale
S351AA: Humidity Module with Percent RH Scale
S352AA: Pressure Module with PSIG Scale

Material Case, Cover. NEMA 1 High Impact Noryt® Plastic

Input Voltage  S350: 5 VDC Reference Provided by the A350; 24 V Power Supply
8351: 12 VDC Reference Provided by the W351; 24 V Power Supply.
§352: 14 VDC Referencs Provided by the P252: 24 V Power Supply.

Ambient Temperature  Operating : -30 to 150°F (-34 to 65°C)
Shipping: -40 to 185°F {-40 to 85°C)
Humidity 0 to 95% RH Non-condensing
Relays  SPDT Enclosed Relays. Contacts Rated at 10 amp Non-inductive, 1/2 hp, 120/240 VAC

Differential Range  S350AA: 11030 F°
. . S350AB: 0610 18.7 C°
S351AA: 210 10% RH
S352AA: 10 to 100 PS!
Ofiset Range  S350AA: 11030 F°
SZ50AB: 0.61016.7C°
S351AA: 210 30% RH
5 S352AA: 10 1to 80 PS!
Mounting Wall or DIN Rail

Agency Listing UL Guide Ne. XAPX Fiis S6588
CSA Class No. 4813 02 Fils LR948

Noryt® is a registerad trademark of the General Slectric Company.

The perfermance specifications are nominal and conform fo acceptable industry standards. For applization at conditions beyond these spscifications,
consuk the lozal Johnson Controls office. Johnson Canirols, Inz. shall not be liable for damages resulting irom misapplication or misuse of its products.

JHANSON
CONTRSLS
[ rols Growp FAN 830
¢ £. Michigan Street System 350 Product Guide
‘. ... Box423 Printed in U.S.A.

Milwaukee, Wl 53201

& Adg-on Modiles—S87280 Tamnaratire Q31 Mitmirfihe amn ©NOEA Donan s Otnme bndiilan
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System 350 Product Guide  g30°
Basic Controls

W Product/Technical Bulletin ~ A350
&EE50) - : . Issue Date 0893

System 350™
A350 Electronic Temperature

Control

e aw s " i o

R Ly

The A350 Series is an on/off electronic
temperature control with single-pole, double-throw
relay output and LED indication. The A350 Series
is designed with heating or cooling modes of
operation, adjustable differential, and an
interchangeable temperature sensor. The A350
will accept up to nine S350 Temperature Stage
Modules to control a total of ten stages of heating,
cooling, or combinations thereof.

Like all System 350 Products, the A350 is housed
in a NEMA 1 high-impact plastic enclosure. The
modular desigr: provides easy, snap-together
connections for quick installation and future

expandability.
Figure 1: A350 Electronic Temperaturs Control
Features and Benefits
0 Modular Design Provides the flexibility tc add up to nine S350 Stage
Modules, a D350 Temperature Display Mogule, and a
Y350R Power Module
0O Plug-in Connectors and 35 mm Eiiminates wiring between modules, reducing
DIN rail Mounting instaliation costs
Q Two Models Cover Temperature  Reduces inventory by encompassing temgeraturs
Ranges from -30 to 250°F - ranges required to suppert the majority of HVAC/R
{-35to 120°C) applications
Q Wide Adjustable Differential of  Enables the user to match equipment cycie rate and/or
110 30F° (0.5 to 17C°) sequencing for a given application

Q Field-selectable Mode Jumpers Works in any combination of heating or cocling
equipment

Q  Available with Either Visible or Provides a range of user accessibility
Concealed Setpoint

O Interchangeable Temperature Increases versatility and serviceability
Sensors

© 1933 Johnson Controts, Inc.
Part No. 24-7664-44, Rev. A
CPD No. 5062



Application Overview

The A350 Temperature Control can be used as
a standaione device or in conjunction with other
System 350 Plug-in Accessory Modules to
control a wide variety of single or multiple stage
HVAC or refrigeration equipment. Typical
applications include:

* frozen/refrigerated food cases
& cooling tower control

¢ baverage/milk coolers

e chiller staging

e space temperature control

A typical System 350 Temperature Control
scheme includes the following:

o A350 Temperature Control
e« S350 Stage Modules

e D350 Digital Temperature Sensor/Setpoint
~ Display Module

Y350R Power Module
{or 24 VAC transformer)

e SET188A Series Temperature Sensor

Gperaiion

LIMPORTANT: All System 350 Controls are
designed for use only as operating
controls. Where an operating
control failure would result in
personal injury and/or loss of
property, it is the responsibility of
the installer to add devices
(safety, limit controls) that protect
against, or systems (alarm,
supervisory systems) that warn of
control failure.

The A350 Temperature Control operates on

24 VAC and supplies a SPDT relay output. A
front panel “ON" LED lights to indicate when the
relay is energized. Adjustable features include:

9{/ " ~etpoint
¢ differential

¢ heating/cooling mode

Setpoint
Dial
N Module
F""{ y"'"‘L}'@”Connector
=
Differential r:'l-g.;, m’i‘ﬁ
Potentiometer m——’ m\' |” Jumpe;rf'_-’.lock
Relay ———i—s N foas.non
Energized d! : F K ¥ Heating
LED Indicator |~} ==3 ; ;

=2 Fol ver
ey Cooling

PN
N.C. COM N.O.
Relay Output Terminals

-]

g

Figure 2: The A250 Electronic Temperature Control
Board Layout and Terminal Locations

Setpoint Adjustment

Setpoint is defined as the temperature at which
the A350's relay will de-energize. With the
mode jumper in either the heating or cooling
position, the relay will de-energize when the

~ sensor temperature reaches setpoint,

Differential Adjustment

Differential is defined as the change in sensor
temperature between energization and
de-energization of the relay. The difierential can
be adjusted between 1 and 30 F* (0.5 to 17 C°).
Adjustment is made using the potentiomater
marked “DIFF"; see Figure 2 for potentiometer
location.

Heating/Cooling Mode Adjustment

With the heating mode selected, the difierential
is below the setpoint. The relay and LED
indicator will de-energize as the temperature
rises to the setpoint. As the temperature drops
to the setpoint minus the differential setting, the
relay will energize and the LED will illuminate.

With the cooling mode selected, the differential
is above the setpoint. The relay and LED
indicator will de-energize as the temperature
drops to the setpoint. As the temperature rises
to the setpoint plus differential setting, the relay
will energize and the LED will illuminate.

As shipped from the factory, the heating/cooling
jumper blocks are installed in the horizontal
cooling position. (See Figure 2.)

7 Racin Mamtenin ANEN Slantramica Tamanratiira Manteal
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Installation and Wiring

The A350 Series Control is housed in a compact
NEMA 1 plastic enclosure designed for standard
35-mm DIN rail mounting. Four key-slot
mounting holes on the back of the control case
are provided should surface mounting be
required.

The A350 is not position sensitive but should be
mounted for convenient wiring and adjustment.

Note:  When mounting the A350 (or any
System 350 module) to rigid conduit,
attach the hub to the conduit before
securing the hub to the control

enclosure.

WARNING: Disconnact power supply
bsefore wiring connections
are mads to avoid
electrical shock or damage
to equipmant.

%

%...”All wiring must be installed to conform to the
National Electrical Code and local
regulations. For maximum electrical rating of
control, see label inside the control cover.
Use copper conductors only.

¢ Consult the typical wiring diagrams
(Figures 4 and 5) for proper wiring and
terminal designations.

P

Sensor Connection

Shielded cable is not generally required for
sensor wiring on runs of less than fifty feet, but
is recommended for lengths greater than fifty
feet. When using shielded cable, isolate and
tape the shield at the sensor. Connect the
shield to the “COM” sensor terminal on the
A350 (see Figure 2 for terminal location).

Note: At the maximum cable lengths listed in
Table 1, no more than 1 F° (0.5 C?)
error in the sensed temperature will

result due to wire resistance.

Table 1: Recommended Sensor Cable
Lengths

Wire Shielded Cable Length*
Gauge Feet Meters
© 14 AWG 800 244
18 AWG 500 | 152
18 AWG 310 94
20 AWG 200 80
2AWG 124 | 38

*Values provided are for two-wire stranded cable.

e Avariety of SET189A Series Temperature
Sensors and mounting hardware are
avaitable for use with A350 Series Controls.
The sensor must be connected to the (-)
“‘COM” and (+) “SENSOR” terminals on ths
three conductor terminal strip located at the
top center of the printed circuit board
(Figure 2). The sensors are not polarity
sensitive,

¢ The sensor must be mounted so that it can

accurately sense the temperature of the
controlled medium.

» For more information regarding sensor

installation, refer to the SET189A Szries
Product/Technical Bullstin.

Basic Controls—A350 Electroniz Temneratire Contral
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A dd-On Modules

The S350 Stage Modules, D350 Digital
Temperature Display Module, and Y350R Power
Module snap together and plug into the A350 via
connectors on both sides of each add-on
module.

S350 Temperature Stags Modules

The S350 Stage Modules raceive their power,
setpoint, and sensor input from the

A350 Control. As many as nine additional
S350s can be plugged into the A350.

—

L

D350 Temperature Sens&lSetpoint
Display Module

The D350 receives its power, sensor, and
setpoint information from the A350. A three
digit, Liquid Crystal Display (LCD), gives
continuous read-out of the sensed temperature.
Pushing the “PRESS FOR SETPOINT" button
on the front of the D350 will cause the setpoint

. of the adjoining A350 to be displayed.

Y350R Power Moduie

The Y350R provides a convenient method of
powering System 350 Modules from a 120 or
240 VAC power source. The Y350R supplies a
rectified 24 VAC to the modules. See Figure 5
for a typical wiring diagram where a Y350R is
used to power the A350.

5 Basic Controle—AA250 Flentrnnie Tamnerature Conteal



A djustments

A350

1.  Remove the A350 cover by loosening the
four.captive cover screws.

2. Set the heating/cooling jumper blocks 1o the
desired mode of operation. Position the
jumper blocks vertically for heating or
horizontally for cocling. (See Figure 2.)

& CAUTION: Verify that the

heating/cooling jumper
blocks are in the proper
position before powering
the System 350 modules.
if the jumper biocks on the
control or staging modules
are left in the wrong
position, the device will
activate the relay in
response to the opposite
signal. The heating or
cocling equipment will
remain energized until the
error is corrected.

3. Adjust the differential pctentiometer “DIFF”
as desired (the number of degrees between
relay energized and de-energized).

Clockwise rotation increases the differential.

Refer to Figure 7 for a sample multistage
application if needed.

4. Replace the cover, fasten in place with the

four screws, and move the setpoint dial to
the desired setpoint.

Note: The A350 is factory calibrated at
midscale to a tolerance of =1F° (0.5C°).
The setpoint tolerance at the extreme
ends of the setpoint potentiometer
rotation in relation to the printed scale
plate can be =3F° (1.7C°). The D350
Display Module is unaffected by this
tolerance shift. Use the D350 for the
most accurate setpoint selection scale.

o e

S350 »

When the A350 is used in conjunction with
multiple S350 Stage Moduiles, the following
adjustments must be made to each S350
(additional stage module adjustment information
is available in the S350 Product/Technical
Bulletin): :

1. Remove the S350 cover by loosening the
four captive cover scraws.

Offset ___ ___ Diffsrential
Potenticmater Pctentiometer

r‘gﬁi Module

J—== 2 il Cennector

Module =1 .~

Connector = ;
Position
pe=
EaHeaxing

Figure 6: The S350 Stage Mcdule

2. Set the heating/cooling jumper blocks te the
desired mode of operation.

3. Adjust the S350's differential potentiometer
“DIFF™ to the desired setting. See Figure 7
for a sample multistage application if
needed.

4. Adjust the S350's offset potentiometer
“OFFSET" to the number of degrees from
the A250 setpoint (above setpoint with
cooling mede selected or below setpoint
with heating mode selected) that the stage-
retay will de-energize.

5. Repiace the cover and fasten in place with
the four screws.

C heckout Procedure

Before applying power, make sure installation
and wiring connections are according to job
specifications. After necessary adjustments and
electrical connections have been made, put the
system in operation and observe at least three
complete operating cycles before leaving the
installation.

Basic Controls—A350 Electronic Temperature Control 7
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Foubleshooting

If the control system does not function properly,
verify that the proper mode is selected on each
module (e.g. heat/cool, RA/DA) and then use
the following procedures to determine the cause
of the problem:

1. Check for proper veltage applied to the
A350 Control.

a) Connect a digital voltmeter (DVM)

b)

c)

between the “24V” (+) and “COM” (-)
terminals located on the control's
left sice terminal block (Figure 2).

—If an external transformer is used,
select AC volts on the DVM and verify
that the voltage is between
20 and 30 VAC.

—If a Y350R Power Module is used,
select DC volts on the DVM and verify
that the voltage is between
16 and 38 VDC.

if the DVM reading is within the

indicatad voltage range, proceed to
tep 2.

If the DVM reading is NOT within the

indicated voltage range, check wiring,

then replace the Y350R or the externai

transformer.

Check temperature sensor for proper

resistance.

a)

b)

c)

Take an independent temperature
reading at the sensor location (Tg). Be
sure to let the thermometer stabilize
before taking a reading.

Disconnect the sensor from the control.
Using an ohmmeter, measure the
resistance across the two sensor leads.
Consult the Temperature vs. Resistance
Chart (Figure 8) to verify sensor
conformance.

If the sensor's actual performance
deviates substantially from that
represented on the chart, the sensor
must be replaced.
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Resistance in Ohms

Figure 8: Temperature vs. Resistance Chart

Note:

for the SET189 Series Sensor

The sensor reading indicated by the
D350 may differ somewhat from
thermometer readings due to sensor
tolerances, time constraints,
thermometer accuracies, and other
factors.

3. Check the A350 for preper operation.

Note:
a)

b)

d)

Steps 1 and 2 must be performed first.

Adjust the setpoint dial to at least 40°
below the sensor temperature (Tg)
determined in Step 2.

Increase the setpoint by slowly adjusting
the dial until the control relay and LED
turn ON and OFF as shown in Table 2.

If the relay performs as expected,
continue to Step 4.

If the relay does NOT perform as
indicated in Table 2, replace the A350.

Basic Controls—A350 Electronic Temperature Control 9
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Ordering Information

Table 4: Ordering Information

Product Code ‘g
Item Number Description
A250 Temperature Control A350AA-1C Range: -30 to 130°F; Adjusiable Ditierential: 110 30F°
(Includes SET189A-600R A350AA-2C Range: 80 to 250°F; Adjusiable Differential: 1 to 30F°
Temperature Sensor) A350AA-3C Range: -30 to 130°F; Adjustabie Differential: 1 to 30F°;
Concealed Setpcint
A3B0SAC Range: -34 t0 55°C; Adjusteble Differential: 110 17¢°
A350BA-2C Range: 32 to 120°C: Adjustable Differential: 1 to 17C°
Digital Temperature Sensor/ D350AA-IC Fahrenheit Scale
Setpoint Display Modules D350BA-iC Celsius Scale
Temperature Stage Modules $350AA-1C . |Fahrenheit Scale
‘ _ |8350AB-1C Celsius Scale
Power Macule Y350R-1C Reciified 24 VAC from 126249 VAC Source
Temperaiure Sensors SET182A-200R Sensor with 9-in. leads
SET18%A-808R SET189A-300R with PVC Enclosure, Wire Nuts
SET183A-£07R SET188A-600R Sensor with § it Leads
SET182A-605R SET189A-500R Senser with 10 #t Leads
SET180A-£08R SET180A-600R Sensor with 15 it Leads
Conduit Adapter ADP11A-€00R 1/2 in. Snap-fit EMT Concuit Adapter. {box of 10)
Immersion Well ) WEL11A-601R For Liquid Sensing Applications
Sun Shield SHL10A-€03R For Use with Outsice Sensors in Sunny Locations
DIN Rail Secticns BKT257-1R 35 x 7.5 mm, 0.305 m (12in.} leng
BKT287-2R 35x 7.5 mm, 0.814 m (38 in.) lcng
DIN Rail End Clamps PLT344-1R Consists of Two End Clamps
Cabte for Remote Mounting WHA28A-E50R 3it(0om)’
of D250 Display Mcdule WHAZ9A-203R 251 (7.6 m)
WHA2CA-G04R 50 ft (15.2 m)

*\WHA29A-5C0R can also be used to caisy chain S350 Stage Modules together.

Basic Controls—A350 Electronic Temperature Control 11
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able 2: A350 Relay Troubleshooting

T

Action LED N.O. Relay Setpoint

Status Dial Setting
Heating ON Ciosed (Ts) + differential
Heating OFF Open (Ts)
Cooling ON Closed (T Sl’ differential
Cooling OFF Open (Ts)
4. Check the S350 Stage Module for proper

operation.

If this is a single-stage system, skip to
Step 5.

Note: Steps 1, 2 and 3 must be performed

first.

a) Turn the setpoint dial on the control to
minimum.
b) Increase the setpoint by slowly adjusting

the dial until the stage relays and LEDs
turn ON and OFF as shown in Table 3.

c) If the relays do NOT perform as

indicated in Table 3, adjust the
differential and offset potentiometers to
~ minimum and try again.

d) If the relays still do NOT turn on and off,
replace the defective S350(s)".

*Note: There is the unlikely possibility that
a defect in one S350 could cause
defective symptoms in all modules.
Plug each stage into the A350
individually and check its
performance as outline in Steps 3a
and 3b.

Check the D350 Display Module for
proper operation.

If there is no D350 in the system, skip this
step. )

Note: Steps 1 through 4 must be performed
first.

a)

b)

c)

d)

e)

Note:

Check temperature at the sensor (Tg) |
determined in Step 2a. The display  »
should read the same temperature. =

If the D350 does NBT read the correct
sensor temperature (Tg), replace the
D350.

Pressing the button on the D350 should
cause the display to read the selected
setpoint.

If pressing the SETPOINT button results
in an out-of-range rsading (greater than
200°C or 500°F) replace the D350.

If pressing the SETPOINT button results
in a reading other than the expected
setpoint value, check the sstpoint dial
setting and correct if necessary. if the
display continues to read an incorrect
value, replace the D350.

If the A350 and add-on moduies all
appear to be operating properly, but the
field device still does not turn on and off
as expacted, check the wiring from the
A250 or S350 to the field device.

Table 3: S350 Relay Troubleshooting

! -~ .
Acion |Lep | MO Setpoint
Relay Dial Setting
Status :
Heang | ON | Closed (Ts) + offset
+ gifterential
Heating OFF Open (Tg) + cffset
Cosing | ON | Closed (Ts) - offset
- gifizrential
Codling OFF Open (75} - cfiset
Repairs and Replacement

Field repairs or calibration must not be made.
SET189A Series Sensors and replacement

controls

are available through local Johnson

Controls distributors. See Table 4.

10 Basic Controls—A350 Electronic Temperature Control



pome e R e L eebeenarance,

B P L A

—_- et e g e

Speciﬁcations

i

Product

A350 Electronic Temperature Control

Temperature Range

See Table 4

Differential Range

1 1o 30F° (1 to 17C°%)

Input Voltage*

Transformer: 20 to 30 VAC Class 2, 50/60 Hz
Y350R Power Module: 120/240 VAC, 50780 Hz

Relays

SPDT Enclosed Reiays; Contacts Rated at 10 amp; Non-inductive (resistive), 1/2 hp 120/240 VAC

Current Draw

1.4 VA

Electrical Ratings

9.8 (126 VAC)
58.8 (120 VAC)

4.9 (208/240 VAC)
29 4 (208/240 VAC)

Fuli Load Amp:
Locked Rotor Amp:
Non-Inductive. Amp 10 at 24/240 VAC
Pilot Duty: 125 VA at 24/240 VAC

Ambient Temperatures

Operating: ~30 to 150°F {-34 to 86°C)
Shipping: —40 to 185°F (—40 t0 85°C}

"Humidity

0 10 95% RH Non-condensing; Maximum Dew Point: §5°F (29°C)

.Sensor

Replaceable Positive Temperaiure Coefiicient Sensor
Relerence Resisiance 1035 Ohms at 77°F (25°C)

Material

Case. Cover: NEMA 1 High impact Noryl® Plastic

4
‘v

Agency Listings

UL Guide No. XAPX File E58688; CSA Class No. 4813 02 Fiie LR948

{ ;
X, Only one input voltage source may be used.
Nory!® is a registered trademark of the General Electric Company.

e —

e ——

Add-on Modules:
- S350 input Power: 20 to 30 VAC, 50/60 Hz, 1 VA Maximum
Retay Contacts: SPDT, 10 Amp Resistive, 1/2 hp 120/240 VAC
DIFF & OFFSET:  11o 30F° (0.6 t0 16.7C°)
Y350R  Input Voltage: 1201240 VAC, 50/60 Hz
Output Power: 24 VAC Rectified, 10 VA Maximum
D350 Display Range: -30 to 250°F {-34 t0 120°C)

The perfarmance specilizations are nomina! and conform to acceziable industry standards. Fer application at conditions beyond these specifications,
ccnsult the local Johnson Controls office. Johnson Controls. Iac. shall nct be liabi for damages resulting trom misapplication or misuse of its products.

JEHNSON
CONTRELS

‘ { rois Group
« E. Michigan Street
-~ .J. Box 423
Milwaukee, W1 53201

FAN 930
System 350 Product Guide
Printed in U.S.A.

12 Basic Controls—A350 Electronic Temperature Control
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FANs 930.0, 930.5, 125
Procuct/Technical Bulletin
Issue Date

0894

System 350™ Y350R Power Module

The Y350R is a rectified Class 2, 24 VAC power
supply module designed specifically for use witi
System 350 Modlular Control Sysisms. The
Y350R's rectified output gives improved
performance over the YE50D Transformer Medule,
which it repleces.

Like all System 350™ products, the Y350R is
housed in a compact NEMA 1 high-impact plastic
enclosure. The modular design provides easy,
snap-together connections for quick installation and

future expandability.

Figure 1; Y25CR Power Module

Features and Benefits

O Modular Design

Enables stage, display, and transformer moduiles to
be purchased and installed as necessary

Q Piug-in Connectors and Eliminates wiring between mccules and reduces
35 mm DIN-Rail Mounting installation costs

0O Accepts Input Voltages of Reduces inventory by encémpassing the primary
120 or 240 VAC, 50/60 Hz voltage requirements

O Provides 24 VAC Rectified Maximizes the number of add-on stages which can
Power be used with System 350 Temperature, Pressure,
and Humidity Controis

© 1934 Johnson Controls, inc.

Dart kin 2L 9224 Y44 Qo O




A pplication

The Y350R Power Module provides the power
necessary to operate all System 350 controls and
add-on modules. For system capabilities, see

Table 1.

All System 350 add-on modules snap on to a DIN
rail and plug into the control and to each other via
five-pin connecters. Add-on modules can be
arrangad in any order and thers is no wiring
required to interconnect the System 350

components.

| Gperation

The Y350R operates from a 240 VAC or

12C VAC power sourcz. A step down
transformer brings the voltage to & level which
the System 320 modules wiil accept. There are
nc adjustments for the power module.

IMPGHTANT: All Series Y350R Power Moduiss
are designed for use only in
conjunction with operating
controis. Where an operating
control failure would result in
persenal injury and/or loss of
property, it is the responsibility of
the installer to add devices
(safsty, limit controis) that protect
against, or systems (ziarm,
superviscry systems) that wamn of,

control failurs.

oot

Module Module
Connector Connector
240VAC COM 120VAC

Power input Terminals

Figure 2: Intaricr of the Y250R Power Module

_Bimensions
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Figure 3: Y350R Dimensions in/mm

Tabis 1: Toia! System 350 Modules That Can Be Powered by One Y350R Module

Control Flus Stage Modules Plus - Display Module
Module Quantity Type Quantity Type
A350 Plus 8 S350 Plus 1 D350
A350P Plus 4 S350 Plus 1 D350
A350R Flus 9 8350 Plus 1 D350
) Was1 Plus 5 S351 Plus 1 D351
f; Pas2 Plus 5 8352 Pius 1 D352
: R353 Plus 5 $353 - - -

2 System 350 Y350R Power Module Product/Technical Bulietin



Installation and Wiring

The Y350R case has provisions for mounting to
a standard 35 mm DIN rail, or can be mounted
using the four key siot mounting holes located in
the rear of the case.

Mount System 350 modules in any convenient
location using either the DIN rail mounts or the
mounting holes located on the back of the
control case. The components are not position
sensitive, but should be mounied so they can be
easily wired and adjusted.

Note: Al wiring must be installed to conform to
the Nationa! Electrica! Code and jocal
regulations.

1. Secure the module to the DIN rail, wall, or
panel.

A WARNING: Disconngct power supply
before modules are
interconnected and wiring
connections are made to
avoid possible electrical -
shock or damage to

equipment,

2. Connect input wiring to the Y350R power
medule. Strip approximately 3/8 of an inch
from the wire insulation and insart the wire
under each terminal screw and tighten.

Note: If conduit is used when instaliing
System 350 components, be sure to
connect the hub to the conduit before
the hub is secured to the enclosure.

C heckout Procedure -

Before applying power, make sure installation
and wiring connections are according to job
specifications. After necessary adjustments and
electrical connections have been made, put the
system in operation and observe at least three
complete operating cycles before leaving the
installation.

Troubleshecﬁng

If the control system does not function properly
and the Y350R is suspect, proceed as follows:

1. Connect a cigital veltmeter (DVM) between
the "24V" (+) and "COM" (-) terminals
located on the control module’s left-side
connector. (Terminal designations are
marked on the control module.)

2. Select DC volts on the DVM and verify that
the voltage is between 16 and 38 VDC. If
the DVM reading is within range, the Y350R
is functicning properiy.

Note: Consult the Troubleshooting section of
the control bulletin for a complete
system troubleshooting procedure.

3. lfthe DVM reading is not within the
indicated voitage range, check wiring and
correct if necessary. If the wiring is correct
and the reading remains out of range,
replace the Y350R.

Repairs and Replacement

Field repairs or calibration must not be made.
Replacement modules are available through
local Johnson Controls branch and wholesale

distributors.

Ordering Information
item Product Code Description
Power Module Y350R-1C Rectified, Class 2, 24 VAC Power Supply

System 350 Y350R Power Module Product/Technical Bulletin 3



S pecifications

Product

Y350R Power Module

input Voltage

120/240 VAC, 50/60 Hz

Output Voitage

24 VAC Rectified at 10 VA, Class 2

Material

Case, Cover: NEMA 1 High Impact Lexan® Plastic

Ambient Temperature

Operating: -30 to 150°F (-34 to 66°C)
Shipping: -40 to 185°F (~40 to 85°C)

Ambient Humidity

0 to 95% RH Nen-condensing

Mounting

Wall or DIN Rail

Agency Listing

UL Guide No. XAPX, File E6688
CSA Class No. 4813 02, File LR948

* Lexanis a registered tracemark of the Genera! Electric Company

The performarce specificatons are nominal and conform to acceptable incustry stancards. For application at corxiitions beyerid these

specifications, consult the local Johnson Controls office. Johnson

misuse cf its products.

c \ngé\lSON

Controls Group

507 E. Michigan Street
P.O.Box 423
Mitwaukee, Wi 53201

Controls, Inc. shall not be lisble for damages resulting frem misapplication or

Printed in US.A.

4 System 350 Y350R Power Module Producy/Technical Bulletin



System 350 Product Guide 839
Add-on Modules
Produey/T echnical Bulletin Stage

r lssueDate (0893

oy
3

The 8350, S351 and 8352 Stage Modules can be
used with System 350™ controls, Each siage
module plugs into the respective control mocule to
add multiple stage capability. All stage modules
have single-pole, double-throw reia y output with
LED indication.

" Like all Systern 350 products, the stage modules
are housed in NEMA 1 high-impact plastic
enclosures. The modular design provides easy,
snap-together connections for quick installation
and future expandabifity.

System 350™ -
S350 Temperature, S351 Humidity

Figure 1: System 350 Stage Modules

Features and Benefits

(8350), 2 to 30% RH (S351) and 10
to 60 PSIG (S352)

Dehumidification (S351) and
Reverse/Direct Acting Mode
Jumpers

+ O Moduiar Design Enables stage, display, and transfarmer modules to be
purchased and installed as necessary
Q' Plug-in Connectors and Eliminates wiring between moduies 2nd reduces
35 mm DIN-rail Mountability instaliation costs

Q' Adjustable Offsets of 1 to 30°F Allows flexibiiity in sequencing multipis staces

Q Selectable Heating/Cooling - Provides the ability to energize each relay
(S350), Humidification/ independently, either above or below setpcint

© 1923 Johnson Controls, ing.

Part No. 24-7664-1, Rev. 8
CPN Na &nasg



A pplication Overview

The 8350, $351 and $352 Stage Modules
receive their power, setpoint and sensor input
from their respective System 350 Control
Modules. When connected, the individual
modules act as a multistage control system.

The maximum number of stages that can be
used in a system varies with the control module
type (temperature, pressure or humidity) and
.stage module design. The latest design in stage
medules incorporates mode jumper blocks
(rather than the mode switches in the previous
generation of stage modules). The jumper block
design allows a greater maximum number of
stages to be connected in multistage
applications.

Use the following table to determine the
maximum number of stages that may be used

with each control module. When mixing stage
module dasigns, always use the lower number.

[ le1: Maximum Stages with
{_sh Control Module

Control Stage Jumper Switch
Module Moduie Design Design

A350 S350 g 5
AS50P S350 4 4
Wast S351 5 3
pas2 83352 6 5

Qperaticn

IMPORTANT: All System 350 Controls are
designed for use only as
operating controls. Where an
operating control faiture would
result in personal injury and/or
loss of property, it is the
responsibility of the installer to
add devices (safety, limit
controls) or systems (alarm,
supervisory) that protect against

a or warn of control failure.

P

All System 350 Stage Modules operate on 3
24 VAC and provide SPDT. relay output. A
front-panel LED lights to indicate the relay is
energized. Adjustable features inciude:

o offset
e differential
* reverse/direct action mode

Offset

The offset adjustment determines the amount of
offset from the control module setpoint that the
stage module's relay will de-energize. This
adjustment is made using the potentiometer
marked OFFSET located at the upper left of the
circuit board.

Differsntial

The control differential is the difierance in
dsgrees, %RH or PSI between relay energize
and de-energize. This adjustment is made using
the potentiometer marked DIFF located on the
printed circuit board to the right of the offsat
potentiometer.

Reverse/Diract Action Mode

With the reverse action (RA) mode selected,
the differential is below the setpoint plus offset.
The relay and LED indicator will de-energize as
the setpoint plus offset value is approached.

With the direct action (DA) mode selected, the
differential is above the setpoint plus offset. The
relay and LED indicator will de-energize as the
setpoint plus offset value is approached.

The direct/revarse action mode is selected via
jumper blocks marked “RA/DA” located on the
right side of the circuit board above the relay
(see Figure 3). Mounting the biocks on the pins
in the vertical position selects heating/
humidification/reverse action operation.
Mounting the blocks on the pins in the horizontal
position selects cooling/dehumidification/direct
action operation. As shipped from the factory,
the blocks are installed in the horizontal position.
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Figure 2: Dimensions in/mm

l nstallation and Wiring

Each System 350 Stage Module is housed in a
compact NEMA 1 piastic enclosure designed for
standard 35 mm DIN-rait mounting. Four key-
slot mounting holes on the back of the control
case are provided should surface mounting be
required. The modules are not position sensitive
but should be mounted for convenient access to
wiring and adjusiments.

Figure 3: Typical Multistage Temperature
Control System

The stage modules plug into the control and
other add-on modules via five-pin connectors
located on either side of.each module. Wiring
a controlled device is made at the NO/NC relay
terminal strip (see Figure 3).

System 350 modules can be arranged in any
order; no external wiring is required to
interconnect components. The system will
become operational as soon as power is
applied.

Note: When mounting a stage module (or any
System 350 module) to rigid conduit,
attach the hub to the conduit before
securing the hub to the control
enclosure,

A WARNING: Disconnect power supply
before modules are
interconnected and wiring
connections are made to
avoid possible electrical
shock or damage to
€guipment.

e Allwiring must be installed to conform to the
National Electrical Code and local
regulations. For maximum electrical rating
of control see label inside control cover.

Use copper conductors only.

» Consult the typical wiring diagrams
(Figures 4, 5 & 6) for proper sysiem wiring.
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Figure 4: Typical Multistage Humidity
Control System

Add-on Modules—S350 Temperature, S$351 Humidity and S352 Pressure Stage Modules 3



R R i 2 a vin e Ll e e 2 T TP PP

R S L .---».-»o- -e ¥
o D

;U ',:..__45“_‘- .- .-—QA-L

Transducer
WHITE SEN o~
BROWN - VDC [
GREEN COoMm
SHIELD (Connecr ) Isolate and Tape
( COM on W351) -
' P352 Y350R S352 S352 83::2 D352 ‘
Il e=m LE=T ) ERrer,
o
L]
teinie
[
|
L, L . |
i ; i 1
2 [Load [Load] [Load] [Load -

Figure 5: Typical Multistage Pressure Control System
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Figure 6: Example of a Heating/Cooling Application Using One A350 and Four $350s
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Figure 7: Example of a Humidification/Dehumidification Application Using One W351 and Three S351s
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Figure 8: Example Reverse Action/Direct Action Application Using One P352 and Three $352s
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Figure 9: Interior Views of 8350, S351, and §352 Stage Modules

A djustments

1.

Remove the stage module cover by
loosening the screws located at the four
corners of the cover.

Position the mode jumpers to the desired

mode of operation. (See Figure 3 for jumper

block positioning.)

Adjust the differential potentiometer to the
desired setting. (The number of degrees,
%RH or PS| between relay energized and

de-energized.) Clockwise rotation increases

the differential.

4, Adjust the offset potentiometer to the

number of degrees, %RH or PSI from the
System 350 control's setpoint (above
setpoint with cooling, dehumidification or DA
mode selected or below setpoint with
heating, humidification or RA mode
selected) that the stage relay will
de-energize. Clockwise rotation increases
offset.

Replace the cover and fasten in place with
screws.
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T'roubleshooting

If the control system does not function properly,
verify that the proper mode is selected on each
module (e.g. heat/cool, humidification/
dehumidification, RA/DA) and then use the
following procedures to determine the cause of
the problem:

1 Turn the setpoint dial on the control to
minimum.

2 Increase the setpoint by slowly adjusting the
dial until the stage relays and LEDs turn ON
and OFF as shown in Table 2.

3 Ifthe relays do NOT perform as indicated in
Table 2, acjust the differential and offset
potentiometers to minimum and try again.

4 It the relays still do NOT turn on and ofi,
repiace the defective stage modules*.

*Note: There is the unlikely possibility that
a defect in one stage module could
cause defective symptoms in all
modules. Plug each stage into the
control individually and check its
perfermance as outlined in Steps 1
and 2. :

Table 2: Stage Relay Troubleshooting

Action LED | N.O. Set Point
Relay Dial Setting
= Status

Heating ON Closed (Ts) + cfiset

+ differential
Heating OFF | Cpen (Ts) +offset
Cooling ON Closed (Ts}) - offset

- differential
Cooling OFF | Cren (Ts) - ofiset
Reverse | ON | Closed (PSIG,) + difierzntial
Reversz OFF | Cren (PSIG,)
Direct ON Closed (PSIG,) - difierential
Direct OFF Open (PSIC.)
Humidiy ON Closed (RH,) + differentia!
Humidty | OFF | Open (RH,)
Dehumicity | ON Clesed {RH,) - diffzrential
Dehumidily | OFF Cpen (RH,)

Checkout Procedure

Before applying power, make sure installation
and wiring connecticns are according to job
specifications. After necessary adjustments and
electrical connections have been made, put the
system in operation and observe at least three
complete operating cycles before leaving the

installation.

E epairs and Replacement

Field repairs or calibration must not be mads.
Sensors and replacement controls are available
through local Johnson Controls branch or

distributor cffices.
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Conair has made the largest investment in customer support in
the plastics industry. Our service experts are available to help
with any problem you might have installing and operating
your equipment. Your Conair sales representative also can help
analyze the nature of your problem, assuring that it did not
result from misapplication or improper use.

To contact Customer Service personnel, call:

MRIS&SERVICE 800458 1960

CONAIR

From outside the United States, call: 814-437-6861

You can commission Conair service personnel to provide on-
site service by contacting the Customer Service Department.
Standard rates include an on-site hourly rate, with a one-day
minimum plus expenses.

If you do have a problem, please complete the
following checklist before calling Conair:

(J Make sure you have all model, serial and parts list num-
bers for your particular equipment. Service personnel will
need this information to assist you.

(J Make sure power is supplied to the equipment.

(0 Make sure that all connectors and wires within and
between loading control and related components have been
installed correctly.

(J Check the troubleshooting guide of this manual
for a solution.

O Thoroughly examine the instruction manual(s)
for associated equipment, especially controls.
Each manual may have its own troubleshooting
guide to help you.

(3 Check that the equipment has been operated as
described in this manual.

 Check accompanying schematic drawings for
information on special considerations.

WE’RE HERE
TO HELP

How 10 CONTACT
CUSTOMER
SERVICE

BEFORE YOU
CALL ...

Additional manuals and
prints for your Conair
equipment may be
ordered through the
Customer Service or
Parts Departments for
a nominal fee.

SERVICE INFORMATION

APPENDIX A-1



EQUIPMENT
GUARANTEE

PERFORMANCE
WARRANTY

WARRANTY
LIMITATIONS

Conair guarantees the machinery and equipment on this
order, for a period as defined in the quotation from date of
shipment, against defects in material and workmanship
under the normal use and service for which it was recom-
mended (except for parts that are typically replaced after
normal usage, such as filters, liner plates, etc.). Conair’s
guarantee is limited to replacing, at our option, the part or
parts determined by us to be defective after examination.
The customer assumes the cost of transportation of the
part or parts to and from the factory.

Conair warrants that this equipment will perform at or
above the ratings stated in specific quotations covering the
equipment or as detailed in engineering specifications,
provided the equipment is applied, installed, operated and
maintained in the recommended manner as outlined in our
quotation or specifications.

Should performance not meet warranted levels, Conair at
its discretion will exercise one of the following options:

@ Inspect the equipment and perform alterations or
adjustments to satisfy performance claims. (Charges
for such inspections and corrections will be waived
unless failure to meet warranty is due to misapplica-
tion, improper installation, poor maintenance practices
or improper operation.)

@ Replace the original equipment with other Conair
equipment that will meet original performance claims
at no extra cost to the customer.

@ Refund the invoiced cost to the customer. Credit is sub-
ject to prior notice by the customer at which time a
Return Goods Authorization Number (RGA) will be
issued by Conair’s Service Department. Returned
equipment must be well crated and in proper operating
condition, including all parts. Returns must be prepaid.

Purchaser must notify Conair in writing of any claim and
provide a customer receipt and other evidence that a claim
is being made.

Except for the Equipment Guarantee and Performance
Warranty stated above, Conair disclaims all other war-
ranties with respect to the equipment, express or
implied, arising by operation of law, course of dealing,
usage of trade or otherwise, including but not limited to
the implied warranties of merchantability and fithess for
a particular purpose.

APPENDIX A-2
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