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XARIOS 150/ 200

OPERATION AND SERVICE MANUAL

This operation and service manual has been prepared for the Carrier
Transicold technicians who have to do maintenance services on the
XARIOS 150 / 200 refrigeration unit.

This manual contains operating data, electrical data, safety and service
instructions which have to be done on this unit.

This refrigeration unit has been designed with the safety of the technician in
mind. During normal operation, all moving parts are fully enclosed to help
prevent injury. During all pre-trip inspections, daily inspections and problem
troubleshooting, you may be exposed to moving parts : we advise you to
take all required precautions, general and individual (glasses, gloves
wearing...) during all maintenance services on this unit.

TAKE EVERY SAFETY MEASURE WHEN ACCESSING THE UNIT : use
standard ladders, running board with railing, safety belt etc...

At Carrier Transicold, we are continually working to improve the products
that we build for our customers. As a result, specifications may change
without notice.
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SECTION 1

DESCRIPTION

1.1 INTRODUCTION

WARNING

Beware of unannounced starting of the
fans and V-belts caused by the
thermostat and the start/stop cycling of
the unit.

This manual contains Operating Data, Electrical
Data and Service Instructions for the truck refrigera-
tion units listed in Table 1-1. Also Table 1-1 charts
some significant differences between these models.

The XARIOS 150/200 model is a multi-piece unit
designed for truck applications. Two types of drive are
available :

® Road operation

- driven by the engine of the vehicle when in
operation over-the-road.

e Road/Standby version

- driven by the engine of the vehicle when in
operation over-the-road and by connecting
the unit to the mains power on shut-down.

The model/serial nameplate is located inside of the
unit on the frame as shown in Figure 1-1.

The standard control system is a microprocessor
controller. Once the controller (remote Command
within the cab of the truck) is set at the desired temper-
ature, the unit will operate automatically to maintain
the desired temperature within very close limits.

The control system automatically selects cooling
and heating cycles as necessary to maintain the de-
sired temperature.

The evaporator assembly consists of an evapora-
tor coil, an expansion valve, one defrost thermostat
(termination switches) and an electrical evaporator
fan motor, one starting valve and on optional injection
valve.

Table 1-1 Model Chart
R-404A
Model Road Standby Standby motor
LB KG compressor compressor
XARIOS 57 19 UP 90 HA 090 220/240/1/50hz
150 208/230/1/60hz
XARIOS |y | 44 ™ 13 HA 090 115/1/60 hz
200 400/3/50hz

Figure 1-1 XARIOS 200

1-1

nameplate
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XARIOS 150 / 200

Condenser fan
Accumulator
Standby check valve
Road check valve
Check valve (option)
Frame

Compressor
Filter-drier

Figure 1-2 Unit top view
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10.
1.
12.
13.
14.
15.
16.

Sight glass

Control box

Microprocessor

Condenser

Condenser closing solenoid (option)
Condenser fan motor

Transformer

Safety switch



EVAPORATOR

Figure 1-3
Evaporator
top view

Figure 1-4
Evaporator
rear view

19.
Injection valve (option on Xarios 150)
Defrost termination thermostat
Evaporator fan blower
Heat exchanger
Defrost element
Evaporator coil
Frame
RAS sensor connector
9. Injection valve connector
10. Klixon connector
11. Fan connector
12. Liquid line
13. Standby suction line
14. Road suction line
15. Hot gas line
16. Left side cover
17. Bottom cover
18. Return air sensor
19. Right side cover
20. Starting valve

17. 18.

© N OA WD~

21. Figure 1-6 Evaporator left view 22. 21. Expansion valve

22. Quick fitting for superheat adjustment
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Figure 1-7 Three phases
Road/Stansby control box

SRl I -

Standby contactor
Primary transformer fuse
Main standby fuses
Overload relay
Permanent capacitor
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CONTROL BOX

4

Figure 1-8 Single phase Road/Stanby

© © ©® N

control box

Filter capacitor
Microprocessor board
Standby fuse

Road main fuse
Diode bridge



1.2 COMPRESSOR REFERENCE DATA

Model ™™ 13 HA090 UP 90
. 131 cc 12.7 cc 92 cc
Displacement | 7 9g in?) (0.77 in3) (5.61 in3)
No. Cylinders 6 - 10
Weight 6.7 kg 10.3 kg 6.2 kg
Oil Charge 200 cm3 355 cm?3 180 cm®
Approved oil CARRIER POE #46-6002-02
1.3 REFRIGERATION SYSTEM DATA g. Thermostatic expansion valve superheat
Type :
a. Defrost Timer XARIOS 150 : TEN 2/ Orifice n°1 / MOP 75 psi
Automatic triggering or at present intervals : XARIOS 200 : TEN 2/ Orifice n°2 / MOP 75 psi

Set for a box temperature of -20°C (0°F)

0, auto, 1h, 2h, 3h, 4h, 5h, 6h
4°C (7 £ 1°F) during commissioning

b. Defrost Thermostat h. R404A low pressure switch

Opensat:  9° £ 3°C (48° &= 5°F) Cutout at: -0.2 bar (-2.9 psig = 3 psi)
Closes at: 3° 4+ 3°C (37° = 5°F) Cut-inat: 1 bar (14.5 psig + 3 psi)

c. HP R404A Safety Pressure switch (HP1) i. Quench valve (option on Xarios 150)
Cutout at : 32 bars (465 £ 10 psig) Opens at:  127°C (260°F)
Cut-inat: 25 bars (360 £ 10 psig) Closes at: 105°C (212°F)

d. HP R404A Control Pressure switch (HP2)
Cutout at : 17 bars (245 £ 10 psig)
Cut-inat: 22 bars (320 + 10 psig)

e. Refrigerant charge

1.4 ELECTRICAL DATA

Refer to Table 1-1. a. Evaporator fan motors
f. Compressor Pressure Regulating Valve (CPR) Bearing lubrification : Factory lubricated
in heating or defrost mode Horse power : 0.1 kw
CPR Setti ' :
MODEL kg/(:n;ng Operating amps : 7 to 9 Amps
XARIOS 150 2.2 (2400 rpm) Speed : 2 200 rpm (rated)
XARIOS 200 1.4 (2400 rpm) Voltage : 12 vdc

b. Standby speed
- 2900 rpm - 50 hz
- 3480rpm- 60 hz

c. Overview motor ratings

Standby motor ratting

Voltage | Frequency | Phase kW HP Constructor data Unit overload
MRA LRA setting
115V 60 Hz 1 0.85 1.14 125 A 44.8 A
220/240 V 50 Hz 1 0.85 1.14 6.3A 18.3 A 6.3A
208/230 V 60 Hz 1 0.85 1.14 7A 23A
400V 50 Hz 3 0.85 1.14 not available 6.47 1.5A

MRA : Maximum Rotor Amps
LRA : Locked Rotor Amps

1-5 62-61113-00 (06/01)



1.5 TORQUE VALUES

Assembly kg-m ft-lb
Standby compressor platform 55 40
Evaporator Fan Motor 1.8 13
Condenser - frame 1.0 7
Condenser Fan Blade 25 18
Mounting bolts 6108 44 to 60

1.6 SAFETY DEVICES

System components are protected from damage caused by unsafe operating conditions by automatically shut-
ting down the unit when such conditions occur. This is accomplished by the safety devices listed in Table 1-2.

Table 1-2 Safety Devices - Microprocessor controller
Automatic
Unsafe Conditions Safety Device res:,zﬁlzv'th Device setting
cleared
1. Excessive drop in pressure Automatic reset of low YES Cutout : -0.2 bar (R404A)
pressure switch
2. Excessive current draw on all Electronic relay YES Self-protected opening
microprocessor outputs
3. Excessive current draw control Fuse on electronic board NO Self-protected opening
circuit
4. Excessive current draw standby | Overload relay YES See electrical wiring dia-
motor gram
5. Excessive current draw evapora- | Electronic relay YES Self-protected opening
tor and condenser fan motors
6. Excessive compressor discharge | Automatic reset of High Cutout : 32 bar (R404A)
pressure pressure switch (HP)
7. Excessive current draw unit on Fuse 2 NO Opensat:30A (12V)
standby
8. Excessive current draw unit on Fuse 1 NO Opensat:30A (12V)
road
9. Connection error on primary Fuse 4 NO Opensat: 4 A
transformer
10. Excessive temperature on O.L.P. (overload protec- Self-protected opening
standby motor winding tor) YES
11.  Clutch malfunction - road (exces- | Electronic relay YES Self-protected opening
sive current draw)
12. Clutch malfunction - road (insuffi- | Electronic relay YES Detection of min. thresh-
cient current draw) old at 750 mA
13. Double power supply (road + Microprocessor Display on Cab Command
standby) until one of the 2 power
supplies has been discon-
nected.
14. Low battery voltage Microprocessor YES Cutout/cut-in at 10 V

1-6



1.7 CAB COMMAND

From his seat, the driver can carry out all the con-
trol operations :

e shut-down,

e automatic start-up in road or standby mode,
® adjusting the set-point,

e defrost.

The driver can display the box temperature, and
see whether the set-point is being maintained by
checking the green indicator. The indicator lights up
red in the event of a malfunction.

When the battery voltage is too low, a fail-safe sys-
tem shuts down the unit. Unit restart is automatic and
time-delayed if the voltage rises to the normal level
(see Figure 1-10)

Figure 1-10 Cab Command

1.7.1 Introduction

The microprocessor controller card is located in an
aluminium control box. The controller comprises the
microprocessor, the program memory and the input/
output circuits required to interface with the unit.

The cab command is mounted remote in the cab.
The command comprises the green and red LED
readouts, the keypad and keypad interface (see
Figure 1-10).

WARNING

The controller card and cab command
must never be repaired by the driver!
(see section 3.16). In the event of a
malfunction with any of their
components please contact your
nearest Carrier Transicold distributor
so that they can be replaced.

The Carrier Transicold microprocessor controls
the following functions :

a. Maintains the box temperature at set-point by reg-
ulating through cooling, heat, offmode and
automatic defrost cycles.

1-7

b. Permanently displays the return air temperature
and on request the set-point temperature.

c. Digital display and selection of data.

For further details on digital message display, see
section 1.7.7.
1.7.2 Keypad
The keypad comprises six keys enabling the oper-

ator to activate various functions, display operating
data and to modify operating parameters.

Display
88 BE Readout
o} Standby operation led

Road operation led

Unit operating data led

I » ® Green : cycling (left-hand side)

) ® Red malfunction (right-hand
side)

Keys

Manual defrost control key

Unit start-up key

Unit shut-down key in standby or
road mode

On road operation, the unit can be

shut down with the ignition key.

Unit data and function modification

The SET key, together with the +
and - keys, enables display and
modification of unit operating data.

The display changes parameter
each time the SET key is pressed.

|$ET

Decrement key for selected data

C

Increment key for selected data

D

62-61113-00 (06/01)



1.7.3 Digital display

The digital display comprises 4 alphanumeric
characters. The default value displayed is the box
temperature. The microprocessor enables selection
of the display in degrees Celsius or Fahrenheit (see
photo Road control box).

The display also includes settings for defrost
operation (dF).

1.74 Set-point

Modification of the set-point temperature

Blfeplay of the set-point tempera-

Decrease the set-point

TEMPERATURE UNIT
Ut°C : celcius degree display
Ut°F : farenheit degree display

Press the + and - keys to change
Ut°C or Ut°F.

Press the SET key to validate.

UNIT VOLTAGE
PS12 : unit voltage 12V
PS24 : unit voltage 24 V

Press the + and - keys to change
PS12 or PS24.

Press the SET key to validate.

Increase the set-point

It is possible to increase or decrease the set-point
by whole numbers until the required set-point is dis-
played. If display stays highlighted, this indicates the
set-point displayed has not been validated.

Validates set-point temperature.
Returns to display of the box tem-
perature.

The new setting for the set-point is validated by
pressing the SET key.

1.75 Configuration

Access by the configuration button located
on the rear of cab command.

Configuration
button Tr—— e,
I 1
R\ lII II'
[ \
| a {
= B
e )

e ——

Press once on the configuration
button.

1-8

NUMBER OF EVAPORATOR FAN
FAn1 : 1 fan

FAN2 : 2 fans

FAN3 : 3 fans

Press the + and - keys to change
FAn1, FAn2 or FAN3.

Press the SET key to validate.

FAN SPEED

SPd- : 15t speed mini
SPd 12"d speed medium
SPd=: 3'd speed maxi

Press the + and - keys to change
SPd-, SPdadr SPd=

Press the SET key to validate.

2 or 3 ET MODE
2 Et : cool, null
3 Et : cool, null, heat

Press the + and - keys to change
2 Et or 3 Et.

Note :

Xarios 150/200 without condenser
closing valve : 2 Et

Xarios 150/200 with condenser
closing valve : 3 Et

Press the SET key to validate.




OPTIONAL ROAD HEATING KIT

hrOF : option road heating kit
not installed

hrOn : option road heating kit
installed

Press the + and - keys to change
hrOF or hrOn.

Press the SET key to validate.

OPTIONAL STANDBY HEATING
KIT

hSOF : option standby heating
kit not installed

hSOn : option standby heating
kit installed

Press the + and - keys to change
hrOF or hrOn.

Press the SET key to validate.

DRAIN RESISTOR

drOF : drain heater (option) not
installed

drOn : drain heater (option)
installed

Press the + and - keys to change
drOF or drOn.

Press the SET key to validate.

AP

DOOR SWITCH

dOFF : door switch (option) not
installed

d On : door switch (option)
installed

Press the + and - keys to change
dOFF or d On.

Press the SET key to validate.

IMPORTANT

If when settings are adjusted, no key is activated
within 5 sec. the system reverts to displaying the
box temperature. All changes made are
recorded with OFF/ON.

1.7.6 Defrost cycle

Defrost is an independent cycle overriding cooling
and heating functions, because it enables the evapo-
rator to be defrosted when necessary. In defrost
mode, the microprocessor displays “dF” on the cab
command, which no longer displays the set-point.

DEFROST

Defrost is fully automatic but can be manually con-
trolled if authorized by the defrost thermostat.

The defrost cycles are fully managed by the inte-
grated microprocessor.

During the defrost phase, the evaporator fan shuts
down. The condenser fan is controlled by the
MiCcroprocessor.

The end of the cycle is controlled by a “Klixon”
thermostat.

During the defrost phase, the readout of the cab
command indicates “dF”.

a. Defrost

Defrost mode is activated by the microprocessor
automatically or manually by the operator. The cycle
stops when the defrost termination thermostat (DTT)
is activated. The defrost interval timer is reset to zero
when the defrost cycle is terminated, for whatever rea-
son.

b. Defrost termination safety

If the defrost cycle does not terminate after 45 min-
utes, the cycle terminates automatically and displays
alarm code A14.

c. Modification of defrost parameters

Shut-down unit.
Display parameters.
Modify parameters.

Validate modified settings.
Return to display of box tempera-
ture.

0 : complete deletion of defrost.

0.5t0 0.9: decreases time interval between 2 auto
defrost cycles inrelation to calculated time (coefficient

1),

AUT : automatic defrost optimized by the micro-
processor according to the type of cargo transported
(variable intervals).

62-61113-00 (06/01)



1.1 to 1.5 : increases the time interval between 2
automatic defrost cycles in relation to calculated time
(coefficient 1).

Malfunction : evaporator 1 fan
control

0

=

) Malfunction : heating road 1 control
1 H, 2 H,... 6 H: Forced interval between each (option)

defrost expressed in hours.

0
CJ| CJ| 2
oo

0
Lo

Malfunction : defrost valve control

IMPORTANT

If when settings are adjusted, no key is activated
within 5 sec. the system reverts to displaying the
box temperature. All changes made are recorded.

Malfunction : quench valve control

()

Malfunction : heating valve control

High temperature alarm

o

d. Minimum shut-down only on standby

The minimum shut-down for the standby Low temperature alarm

motocompressor is 5 minutes.

C | o

Defrost alarm > 45 minutes

After this minimum shut-down period, the unit
restarts when the temperature goes out of the cycling
range by [l 2 or 3[A ([11.8. 3.6 or 5.4[H).

Setpoint adjusted out of the range

o

-29°C/+30°C
e. Battery voltage - - -
Drain water resistor static control
If the battery voltage drops below fault

Thermal breack down standby
compressor

10 V for 12 volts unit

_J

20 V for 24 votls unit Static control fault heating standby

1 control (option)

&

the unit shuts down and the cab command displays
the message “bAt”.

Static control fault liquid valve 1

1.7.7  Alarm display LP standby pressure switch ope-

|'|_|__|
co| o

o e o s e e o Y e s e s o B
o

ned
A If i —
ceess to malfunction codes E,-| Open circuit detected standby com-
Malfunction management ! pressor
H E E Open circuit detected condenser
SET Press SET for 5 seconds : enables fan
access to malfunction codes. H E, 3 Open circuit detected heating road
1
MALFUNCTION CODES H E“'l Open circuit detected defrost valve
Red LED flash (HGS1)
e ashes
_ 5 Open circuit detected liquid injec-
An No malfunction. H E tion valve
Uy Unit in operation. a 25 Open circuit detected hot gas valve
HGS2)
Mo PR , (
U Cut-out : low-pressure switch H E_I Open circuit detected drain water
m Cut-out : high-pressure safety I resistor (BWRT)
AUc switch. Open circuit detected heating
H EE standby 1
Hm - Cut—ou@ : electric motor overload
protection or overload relay In case of several simultaneous malfunctions, use
H Malfunction : road operation clutch the kevs to list them.
|—ILl control y C E)
Hng Malfunction : standby contactor
u control
DE Malfunction : condenser fan control
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NOTE

Immediate display messages are displayed
instead of temperature read-out as soon as the
malfunction is detected, and remain displayed as
long as malfunction persists.

The unit does not run until the malfunction has
disappeared or been corrected. Except for “Twin
power supply” where the unit starts in Road
mode.

1.7.8

Other data

Press SET for 5 sec. : enables
access to malfunction codes

als
@ﬂ

Display of codes for malfunctions

Immediate display in case of malfunction

w0
m
—

Display of software versions

Malfunction : evaporator
temperature probe

tt

O/

Display of cab command software
version

Display of road hourmeter (Road
led ON)

Low battery voltage low alarm
(<10V)

bAF

Twin power supply (road and
standby)

SET

Display of standby hourmeter
(Standby led ON)

Incorrect set-point setting

El‘l‘

Defrost interval (mn) calculated by
the microprocessor between 2
defrosts

Setpoint lower than maximum
setpoint but in the range
-29°C/+30°C

Elapsed time (mn) since the last
defrost

T

GREEN LIGHT STATUS

B9l g

Return to box temperature

IMPORTANT

If when settings are adjusted, no key is activated
within 5 sec. the system reverts to displaying the
box temperature. All changes made are recorded.

Green LED _
flashing 0.5 Hz Set-point +5°C
Green LED
flashing 3 Hz )
Set-point +
"""""" differential hys-
Steady teresis 1, 2, 3°
green LED
SETPOINT
Steady
green LED )
Set-point -
"""""" differential 1, 2,
Green LED 3°
flashing 3 Hz
Green LED Set-point - 5°C
flashing 0.5 Hz

The red alarm LED flashes at 3 Hz after 15’ of high
or low alarm (alarms AXX)

The red LED flashes at 0.5 Hz when the tempera-
ture goes back within the Set-point range Cdifferential
(steady green LED) and the alarm becomes inactive

(PXX).

1-11

1.7.9

Changing display brightness

Unit start-up

D

Press during 5 seconds the
+ or - key to increase or
decrease the display bright-
ness.

62-61113-00 (06/01)




1.8 COMPRESSOR PRESSURE REGULATING
VALVE

® Road compressor

This CPR valve is installed on the suction line of
the compressor to regulate the amount of suction
pressure entering the compressor. The CPR valve is
set to limit the maximum suction pressure. For CPR
settings refer to section 1.4.

The suction pressure is controlled to avoid over-
loading engine during high box temperature opera-
tion. To adjust the CPR valve, refer to section 4.17

e Standby compressor

The suction pressure is controlled by the MOP
expansion valve to avoid overloading engine of the
standby conmpressor during high box temperature
operation. Refer to section 1.3 for value.

1.9 HOT GAS SOLENOID (TWO-WAY)

The hot gas solenoid is normally closed (NC) and
is only powered in defrost heat modes and 30 seconds
before standby start-up.

If HP2 is closed, the condenser fan is ON.

If HP2 is opened, the condenser fan is OFF.

1.10 CONDENSER CLOSING SOLENOID (TWO-
WAY) - OPTION

The condenser closing solenoid is normally open
(NO). It is powered if the pressure switch for fan cycl-
ing is closed.

1.11  REFRIGERANT CIRCUIT DURING COO-
LING (SEE FIGURE 1-11)

When cooling, the unit operates as a vapor com-
pression refrigeration system. The main components
of the system are the reciprocating compressor, air-
cooled condenser, thermostatic expansion valve,
direct expansion evaporator, and hot gas solenoid
(two-way).

The compressor raises the pressure and tempera-
ture of the refrigerant and forces it into the condenser
tubes.

The condenser fan circulates surrounding air over
the outside of the condenser tubes. Heat transfer is
thus established from the refrigerant gas (inside the
tubes) to the condenser air (flowing over the tubes).
The condenser tubes have fins designed to improve
the transfer of heat. This removal of heat causes the
refrigerant to liquefy; liquid refrigerant flows from the
condenser to the receiver.

The refrigerant then flows through a check valve
(optional).

The refrigerant then flows through the filter-drier,
where an absorbent keeps it dry and clean. The refrig-
erant then flows though a sight glass with moisture
indication to the thermostatic expansion valve (with
external pressure equalizer) which regulates the flow-
rate of refrigerant towards the evaporator in order to
obtain maximum use of the evaporator heat transfer
surface.

The evaporator tubes have aluminium fins to
increase heat transfer; therefore heat is removed from
the air circulated through the evaporator. This cold air
is circulated throughout the truck to maintain to the
cargo at the desired temperature.

The transfer of heat from the air to the low temper-
ature liquid refrigerant causes the liquid to vaporize.
The steam at low temperature and pressure enters
the accumulator and is then drawn out by the com-
pressor.

The refrigerant then enters the compressor pres-
sure regulating valve (CPR) which regulates refriger-
ant pressure entering the compressor, where the
cycle starts over.

The quench valve opens as required to maintain a
maximum discharge temperature of 127°C (260H).

1.12 REFRIGERANT CIRCUIT DURING HEAT
AND DEFROST (SEE FIGURE 1-12)

When refrigerant vapor is compressed to a high
pressure and temperature in a compressor, the
mechanical energy necessary to operate the com-
pressor is transferred to the gas it is being com-
pressed. This energy is refereed to as the "heat of
compression” and is used as the source of heat during
the heating cycle.

Case 1 : With condenser closing solenoid option.
When the microprocessor activates heating or
defrost, the hot gas (two-way) solenoid energizes,
and (if HP2 is open) the condenser closing solenoid
energizes, closing the port to the condenser and
opening a port which allows heated refrigerant vapor
to flow directly to the evaporator coil.

Case 2 : Without condenser closing solenoid
option. When the microprocessor activates heating or
defrost, the hot gas solenoid (two-way) energizes,
opening a port which allows heated refrigerant vapor
to flow directly to the evaporator coil.

The main difference between heating and defrost-
ing is that, when in heating mode all the evaporator
fans continue to run, blowing the air around the heated
coils to heat the product. When defrosting, the evapo-
rator fans stop, allowing the heated vapor to defrost
any ice build-up there may be.
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Figure 1-11 Cooling Cycle
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Figure 1-12 Heating and defrost Cycle - under 17 bar
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Figure 1-13 Heating and defrost Cycle - over 22 bar
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SECTION 2

OPERATION

2.1 CONTROL AND STARTING UP

Evaporator motor : During the starting mode, the
motor speed increases continuously from 0 to 2200
rpm in 30 seconds.

Start-up equalization : The hot gas valve is energi-
zed for few seconds.

2.1.1 On road

Check the belt tension of the compressor drive
belts.

Start-up and control of box temperature

Start the vehicle engine

Enter a new set-point if necessary (see tempera-
ture set-point adjustment).

Press the ON key to start the
unit (start-up is time-delayed
for 40 seconds).

The digital display of the cab
command displays the box
temperature.

Check the temperature set-
point is correct by pressing
the SET key; the set-point
temperature is highlighted on
the digital display.

In the event of difficulty on start-up, check
that :

The control box fuses have not blown.

The temperature selected by the cab command
has not been affected.

Unit shut-down

Turn off the ignition key or press
the OFF key.

2-1

2.1.2 On standby (road / standby version)

VERY IMPORTANT

The unit must be shut-down to connect
or disconnect the standby supply cable.

Before start-up, check :

® On the power network :

Check that the type of current corresponds to the
characteristics of the unit (see section 1.8).

e On the power unit ;

Connect the unit to the power network.

Start-up and box temperature control

Enter a new set-point if necessary (see tempera-
ture set-point adjustment).

Press the ON key to start the
unit (start-up is time-delayed
for 40 seconds).

The digital display of the cab
command displays the box
temperature.

Check the temperature set-
point is correct by pressing
the SET key; the set-point
temperature is highlighted on
the digital display.

Unit shut-down

If you have difficulty in starting up, check:

Press the OFF key.

The set-point temperature selected on the cab
command has not been reached.

The control box fuses have not blown.



COOLING

There are two control ranges, Frozen and Perish-
able. The frozen range is active with set points at or
below -12[Q (+10[F) and the Perishable range is
active at set points above -12[Q (+10[H).

The controller automatically selects the mode nec-
essary to maintain box temperature at set point.

DECREASE IN TEMPERATURE

+1°C (+1.8°F)
or +2°C (+3.6°F)
or +3°C (+5.4°F)

SET-POINT

-1°C (-18°F)
or -2°C (-3.6°F)
or -3°C (-5.4°F)

(setting)

HEATING

See section 1.12 for a description of the heating
cycle.

The unit will only heat when the controller is set
above -12[Q (+10[H) as the heat relays are electroni-
cally locked out with set points at or below -12[]

(+100H)

The microprocessor automatically selects the
mode necessary to maintain box temperature at set
point. In pulldown the heating modes are as follows
(Figure 2-1 and Figure 2-2) :

INCREASE IN TEMPERATURE

Figure 2-1 Thermostat operating sequence
Standby or road operation
Set-point higher than -12°C (+10°F)

2-2
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+1°C (+1.8°F)
or +2°C (+3.6°F)
or +3°C (+5.4°F)

SET-POINT

NOTE : The thermostat inhibits heat mode when it is set to a temperature
lower than -12[Q (+ 10[F).

Figure 2-2 Thermostat operating sequence
Standby or road operation
Set-point lower than -12°C (+10°F)

DEFROST

See section 1.12 for a description of heat and defrost cycles.

NOTE

When in Continuous Run, perishable range, the unit
cycle between cool and heat to maintain box
temperature at setpoint. In frozen range the unit will
runin cool only. Continuous Run is normally used for
perishable products that require constant air flow.

DEFROST ON STANDBY

Defrost on standby operates the same way as the
defrost on road operation (see section 1.12).

2-3



Table 2-1 Management of condenser and evaporator fan and heat and defrost valve
(from version 3.01)

evapErZ:/(I)r fan cor%Fe'xser dra%V\\va;ter HGS2 HGS1 preHsF;ire Klixon
. . heat valve | defrost valve . defrost
an resistor switch
ON OFF OFF OFF OFF OPEN XX
Cool ON
ON 3 mn OFF OFF OFF CLOSED XX
minimum
OFF ON if OFF OFF OFF OFF OPEN XX
Cycling forced by
OFF config. OFF OFF OFF OFF CLOSED XX
ON OFF OFF ON ON OPEN XX
Heating if set-point ON OFE
=or>-12°C ON if HGS2 = OFF 1rom miii ON CLOSED XX
OFF + 1mn
OFF OFF ON ON ON OPEN CLOSED
Defrost . ON OFF
OFF if HGS2 = ON 1 mn mini ON CLOSED | CLOSED
OFF + 1mn
Table 2-2 Management of condenser and evaporator fan and heat and defrost valve
(until version 3.0)
evapErZ:/(I)r fan cor%Fe'xser dra%V\\va;ter HGS2 HGS1 preHsF;ire Klixon
. heat valve | defrost valve . defrost
fan resistor switch
ON OFF OFF OFF OFF OPEN XX
Cool ON
ON 3 mn OFF OFF OFF CLOSED XX
minimum
OFF ON if OFF OFF OFF OFF OPEN XX
Cycling forced by
OFF config. OFF OFF OFF OFF CLOSED XX
ON OPEN
OFF OFF ON ON OPEN
Lo - OFF CLOSED
Heating if set-point
=or>-12°C ON ON OFF OPEN
if HGS2 = OFF 1mn mini ON CLOSED
OFF OFF + 1mn CLOSED
OFF OFF ON ON ON OPEN CLOSED
Defrost ) ON OFF
OFF if HGS2 = ON 1 mn mini ON CLOSED | CLOSED
OFF + 1mn

Minimum "OFF” time (5 minutes): Once the motor
has cycled off, it will remain off for the minimum "off
time”. This prevents the motor from rapid cycling due
to changes in air temperature. Air temperature in the
box change rapidly, but it takes time for the product
temperature to change.

2-4 62-61113-00 (06/01)



SECTION 3

SERVICE

CAUTION

Beware of V-belt and belt-driven
components as the unit may start
automatically. Before servicing unit,
make sure the Run-Stop (ON/OFF)
switch is in the OFF position. Also
disconnect the negative battery cable.

NOTE

To avoid damage to the earth’s ozone layer, use a
refrigerant recovery system whenever removing
refrigerant.

3.1 UNIT MAINTENANCE

3.11 Unit maintenance schedules

Regular servicing is required in order to optimize
the service life and reliability of your unit. Service
operations are to be carried out according to the fol-
lowing schedule.

Table 3-1 Maintenance schedules

Kilome- 5000 30 | 60 | 90 | 120 | 150 | 180 | 210
ters 000 | 000 | 000 | 000 [ 000 [ 000 | 00O

18 | 36 | 54 | 72 | 90 | 108 | 126

Miles 8000 f 500 | 000 | o000 | 000 | 000 | 000 | 000
Service A n n n n n n n n
Service B n n n n n n n
Service C L] ] n
Service D L]

Refrigerant : type R404A

Road compressor oil type: The road compres-
sors are supplied with CARRIER POLYESTER (POE)
oil. The presence of a sticker indicates that the oil-
change has been correctly carried out in our CAR-
RIER TRANSICOLD plant. Oils of PAG type are
strictly incompatible with the operation of our units,
never use an oil other than that approved by CAR-
RIER.

Oil analysis :

On request we can analyze your compressor oil.

To do this, we send a small drum with a label on
which you should indicate :

- the type of compressor,

- the lapse of time or mileage since the last
oil change,

- the type of CARRIER equipment,

- the date of initial operation.

IMPORTANT

Before any operation requiring an intervention on
the unit, check that :

e that the unit (cab command) is OFF.

e thatitis impossible for the unit to automatically
start up during maintenance.

3.1.2 Description of maintenance operations

Maintenance operations

Service A | ® Check the tension of the compres-

sor belt(s)

® Check that the vehicle engine runs
correctly at low speed and that the
compressor kit is correctly tightened

® Check the tightness of bolts and
screws and that the unit is correctly
fastened onto the box

® (lean the condenser and the eva-
porator

Service B

® Replace the
belt(s)

road compressor

® Replace the filter-drier
® Clean the TXV orifice filter
® Check the compressor oil level

® Check the operation of the cab
command

® Check the defrost
- Cut-in
- Fan shut-down
- Cut-out
- Defrost water drain




Service C | @ Check the bearings of the belt ten-
sion pulleys and bearing of the mecha-
nics kits. Change the spring if there is

one.

® Change the shockmounts (if any)
installed on the road compressor
mounting kit.

® Check the operation of the evapo-
rator and condenser fans. Change the
motor brushes of condenser fan.

® Change the compressor oil. Only
use Ester oil (POE) approved by CAR-
RIER. See the technical information
sheets for the recommended quanti-
ties and types of oil.

® Change the removable relays and
fuses in the control box.

Service D

3.2 BELT MAINTENANCE AND ADJUSTMENT

CAUTION

Beware of V-belt and belt-driven
components as the unit may start
automatically.

3.2.1 Belt tension gauge (road compressor)

A belt tension gauge provides an accurate and
easy method of adjusting belts to their proper tension.
Properly adjusted belts give long lasting and efficient
service. Too much tension shortens belt and bearing
life, and too little tension causes slippage and exces-
sive belt wear. It is also important to keep belts and
sheaves free of any foreign material which may cause
the belts to slip.

The Belt Tension gauge can be used to adjust all
belts. The readings which we specify for Carrier
Transicold units are applicable only for our belts and
application, as the tension is dependent on the size of
the belt and distance between sheaves. When using
this gauge, it should be placed as close as possible to
the midpoint between two sheaves.

When installing a new V-belt the tension should be
somewhat higher than specified and readjusted after
allowing the unit to run for some time.

3-2

Figure 3-3 Road compressor belt tension

Belt tension depends on each kit. In each kit instal-
lation instruction, we indicate the belt tension (given
with belt tension gauge CLAVIS, type 1-30-300 Hz).

3.3 REMOVING THE REFRIGERANT CHARGE

NOTE

Once the system is OPEN, it must be evacuated
and deshydrated (see section 3.5.3).

Connect a refrigerant system to the unit to remove
refrigerant charge. Refer to instruction provided by the
manufacture of the refrigerant recovery system.

3.4 REFRIGERANT LEAK CHECKING

Once the recovery system is OPEN and repairs
completed, leak check the unit by proceeding as fol-
lows:

f. The recommended procedure for finding leaks in
a system is with a halide torch or electronic leak
detector. Testing joints with soapsuds is satisfac-
tory only for locating large leaks.

g. Ifsystemis without refrigerant, charge system with
refrigerant to build up pressure between 2.1 10 3.5
kg/cm2 (30 to 50 psig). Remove refrigerant cylin-
der and leak check all connections. NOTE Impor-
tant: only the correct refrigerant cylinder be
connected to pressurize the system. Any other gas
or vapor will contaminate the system which will
require additional purging and evacuation of the
high side (discharge) of the system.
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NOTE

Important : only the correct refrigerant cylinder
be connected to pressurize the system. Any
other gas or vapor will contaminate the system
which will require additional purging and
evacuation of the high side (discharge) of the

3.5.3 Evacuation and dehydration procedure

a. Remove refrigerant using a refrigerant recovery
system.

b. The recommended method to evacuate and dehy-
drate the system is to connect three evacuation

system.

h.

Remove refrigerant using a refrigerant recovery
system and repair any leaks. Evacuate and dehy-
drate the unit. (Refer to section 3.5) Charge unit
with refrigerant. (Refer to section 3.6)

3.5 EVACUATION AND DEHYDRATION

3.5.1 General

Moisture is the deadly enemy of refrigerant sys-

tems. The presence of moisture in a refrigeration sys-
tem can have many undesirable effects. The most
common are copper plating, acid sludge formation,
“freezing-up” of metering devices by free water, and
formation of acids, resulting in metal corrosion.

3.5.2

a.

Preparation

Evacuate and dehydrate only after pressure leak
test. (Refer to section 3.4).

. Essentialtools to properly evacuate and dehydrate

any system include a good vacuum pump (5¢fm =
8m3H volume displacement, code 07-00176-01)
and a good vacuum indicator such as a thermo-
couple vacuum gauge (vacuum indicator).

NOTE

Use of acompound gauge is not recommended
because of its inherent inaccuracy.

C.

Keep the ambient temperature above 15.6[Q
(60[H) to speed evaporation of moisture. if ambient
temperature is lower than 15.6[A (60[H), ice might
form before moisture removal is complete. Heat
lamps or alternate sources of heat may be used to
raise system temperature.

hoses to the vacuum pump and refrigeration unit
as shown in Figure 3-4 (do not us standard service
hoses as they are not suited for evacuation pur-
poses). Also, as shown, connect an evacuation
manifold with special evacuation hoses to the vac-
uum pump, to the electronic vacuum gauge and to
the refrigerant recovery system.

. Shut off the pump and check to see if the vacuum

holds. This operation is to test the evacuation
setup for leaks, repair if necessary.

. Open the vacuum pump and electronic vacuum

gauge valves, if they are not already open. Start
the vacuum pump. Evacuate unit until the elec-
tronic vacuum gauge indicates 2000 microns.
Close the electronic vacuum gauge and vacuum
pump valves. Shut off the vacuum pump. Wait a
few minutes to be sure the vacuum holds.

. Break the vacuum with clean dry refrigerant. Use

refrigerant that the unit calls for. Raise system
pressure to approximately 2 psig.

Remove refrigerant using a refrigerant recovery
system.

g. Repeat steps d. to f.

h. Evacuate unit to 500 microns. Close off vacuum

pump valve and stop pump. Wait five minutes to
see if vacuum holds. This checks for residual mois-
ture and/or leaks.

With a vacuum still in the unit, the refrigerant
charge may be drawn into the system from a refrig-
erant container on weight scales. The correct
amount of refrigerant may be added by observing
the scales (see section 3.6)

NOTE

Vacuum duration must be at least 8 hours.




3.6.1

Refrigerant recovery unit
Refrigerant cylinder
Evacuation manifold
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Vacuum pump
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Figure 3-4 Vacuum pump connection

CHARGING THE REFRIGERATION
SYSTEM

Installing a complete charge

. Dry the refrigeration circuit and create a high vac-
uum (see section 3.5).

. Place refrigerant cylinder on scale and connect
charging line from cylinder to manifold. Purge
charging line at outlet valve. Purge charging line at
inlet manifold.

. Note weight of refrigerant cylinder. Be sure that the
unit is stopped during this operation.

. Open liquid valve on refrigerant cylinder. Open
king valve half way and allow the liquid refrigerant
to flow into the unit until the correct weight of refrig-
erant has been added as indicated by scales. (Cor-
rect charge will be found in section 1.2).

3-4

NOTE

It is possible that all liquid may not be pulled
into the circuit, as outlined in step (d) above. In
this case, vapor charge remaining refrigerant
through the suction service valve (see section

3.6.2) with the unit in operation.

e. When refrigerant cylinder weight (scale) indicates

3.6.2

a.

that the correct charge has been added, close the

manifold valves.
Adding a partial charge

Place refrigerant cylinder on scale and note weight
Backseat suction service valve and connect
charging line between suction valve port and refrig-
erant cylinder.

. Run the unit in high speed cool and open suction

service valve.

If necessary partially block the condenser coil to
raise the head pressure to 22 bars (R404A).
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NOTE

When charging the refrigeration system with
R404A, install a liquid charge.

d. Open suction service valve. Close VAPOR valve
on refrigerant cylinder, noting weight.

e. Start unit and check for non-condensibles.

3.6.3 Checking the refrigerant charge

Start unit in cooling mode. Run approximately ten
minutes. Partially block off air flow to condenser coil
so discharge pressure rise to 22 bars (R404A).

The charge is correct if there are no bubbles at the
coolant light level (10).

3.7 REPLACING THE COMPRESSOR

a. Evacuate the unit. Repeat the steps in section
3.3.

b. Installation

To install the compressor, reverse the procedure
outlined when removing the compressor. Refer to sec-
tion 1.5 for torque values.

Pump down the unit, see section 3.5 then charge
system, see section 3.6.

3.8 CHECKING AND REPLACING FILTER-
DRIER

Checking filter-drier

Check for any obstruction of the filter-drier by feel-
ing the inlet and outlet connections of the liquid line on
the filter cartridge. If the temperature of the discharge
connection seems lower than that of the suction con-
nection, replace the filter-drier.

Replacing the filter-drier

Remove the drier mounting clip, then replace the
filter-drier.

3.9 CHECKING AND REPLACING HIGH PRES-
SURE CUTOUT SWITCH

3.9.1 Replacing high pressure cutout switch
- Remove defective switch.
-Install the new switch.

3.9.2 Checking high pressure cutout switch

CAUTION

Do not use a nitrogen cylinder without
a pressure regulator. Cylinder pressure
is approximately 165 kg/cm2 (2350 psi).
Do not use oxygen in or near a
refrigerant system as an explosion may
occur. (See Figure 3-5).

6.
3 /./
1. Cylinder valve and gauge
2. Pressure regulator
@ 3. Nitrogen cylinder
e y
4. Pressure gauge (0 to 400

psig = 0 to 28 bars)
Bleed-off valve
6. 1/4 inch connection

o

Figure 3-5 Typical setup for testing high pres-
sure switch 1 and HP2

a. Remove switch as outlined in section 3.9.1.

b. Connect ohmmeter or continuity light across
switch terminals. Ohmmeter will indicate resis-
tance and continuity light will be lighted if switch is
closed (HP1) or open (HP2) after relieving pres-
sure.

c. Connect switch to a cylinder of dry nitrogen (see
Figure Figure 3-5)

d. Setnitrogen pressure regulator higher than cut-out
point on switch being tested. Pressure switch
cut-in points are shown in sections 1.3.

e. Close valve on cylinder and open bleed-off valve.



f. Open cylinder valve. Slowly close bleed-off valve
and increase pressure until the switch opens. If
light is used, light will go out and if an ohmmeter is
used, the meter will indicate open. Open pressure
on gauge. Slowly open bleed-off valve (to
decrease pressure) until switch closes (light will
light or ohmmeter will move).

3.10 CHECKING AND REPLACING CONDEN-
SER FAN MOTOR BRUSHES

The fan motor brushes should be checked periodi-
cally for cleanliness and wear to maintain proper
operation of the fan motors.

1. Brush cap
2. Brush

<@

Figure 3-6 Fan motor brushes

To check brushes proceed as follows :

a. With unit off and battery disconnected, remove
brush cap (item 1; 2 per motor). See Figure 3-6.

b. Remove brushes (item 2; 2 per motor) and check
the length of the brush. If the length is less than 1/4
inch (6 mm) the brushes should be replaced (after
checking commutator).

c. Blow out the brush holder with low pressure air to
remove any carbon dust in the holder. This dust
could prevent a good contact between the brushes
and commutator.

d. Remove the back cover of the motor and inspect
the commutator. If the commutator is heavily
grooved, polish it using fine sandpaper; do not use
emery cloth. Wipe out any accumulation of greasy
material using a clean rag dampened with solvent.
Reassemble the motor; install new brushes and
replace cap.

The evaporator fan motor is a brushless fan motor.

There is no maintenance on evaporator fan motor.

3-6

3.11 EVAPORATOR COIL-CLEANING

The use of recycled cardboard cartons is increas-
ing. The recycled cardboard cartons create much
more fiber dust during transport than "new” cartons.
The fiber dust and particles are drawn into the evapo-
rator where they lodge between the evaporator fins.
If the coil is not cleaned on a regular basis, sometimes
a often as after each trip, the accumulation can be
great enough to restrict air flow, cause coil icing, repet-
itive defrosts and loss of unit capacity. Due to the
"washing” action of normal defrost the fiber dust and
particles may not be visible on the face of the coil but
may accumulate deep within.

It is recommended to clean an the evaporator coil
on aregular basis, not only to remove cardboard dust,
but to remove any grease oil film which sometimes
coats the fins and prevents water from draining into
the drain pan.

Cardboard fiber particles after being wetted and
dried several times can be very hard to remove.
Therefore, several washings may be necessary.

o

Spray coil with a mild detergent solution such as
any good commercial-grade automatic dish
washer detergent and let the solution stand for a
few minutes. Reverse flush (opposite normal air
flow) with clean water at mild pressure. A garden
hose with spray nozzle is usually sufficient. Make
sure drain lines are clean.

b. Run unit until defrost mode be initiated to check for
proper draining from drain pan.

3.12 CONDENSER COIL-CLEANING

Remove all foreign material from the condenser
coil by reversing the normal air flow. (Air is pulled in
through the front and discharges over the engine.)
Compressed air or water may be used as a cleaning
agent. It may be necessary to use warm water mixed
with any good commercial dishwasher detergent.
Rinse coil with fresh water if a detergent is used.
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3.13 HOT GAS (TWO-WAY) SOLENOID AND
CONDENSER CLOSING SOLENOID (TWO-
WAY)

3.13.1  Replacing solenoid coil
Itis not necessary to pump the unit down to replace
the coil (see Figure 3-7).

a. Remove coil snap cap, voltage plate and coil
assembly. Disconnect leads and remove coil junc-
tion box if necessary.

b. Verify coil type, voltage and frequency. This
information appears on the coil voltage plate and
the coil housing.

c. Place new coil over enclosing tube and then install
voltage plate and snap cap.

CAUTION

Do not damage or over tighten the
enclosing tube assembly. Also make
sure all parts are placed on the
enclosing tube in proper sequence to
avoid premature coil burn-out.

|

Snap cap

Voltage plate

Coil assembly
Enclosing tube
Plunger assembly
Valve body assembly
Way of the refrigerant

o t] flow
i I

/ﬂ-—

6. 7.

No o~

Figure 3-7 Hot gas (two-way) solenoid or
Condenser closing solenoid (Two-way)

3.13.2 Replacing solenoid valve internal parts

If the hot gas solenoid is to be replaced, or if a ser-
vice operation is scheduled on the internal compo-
nents of the valve, the refrigerant must be evacuated.

a. Remove and store the refrigerant chargeinaneva-
cuated container (see section 3.3).

b. Remove coil snap cap, voltage cover and coil
assembly. Remove the valve body head.

c. Check for foreign material in valve body.

d. Check for damaged plunger and O-ring. If O-ring
is to be replaced, always put refrigerant oil on
O-rings before installing.

e. Tighten enclosing tube. If the valve has been
removed from the circuit, check for eventual leaks.

-
b

Install coil assembly, voltage cover and snap cap.

Evacuate and dehydrate the circuit.

> @

Install a complete refrigerant charge.

Start unit and check operation.

3.14 ADJUSTING THE ROAD COMPRESSOR
PRESSURE REGULATING VALVE (CPR)

The CPR valve is not factory pre-set and need
adjustment. It is necessary to adjust the valveduring
commissionning, proceed with the following outline :

When adjusting the CPR valve, the unit must be
running in the high speed heat or defrost. This will
ensure a suction pressure above the proper CPR set-
ting.

3. Setting screw

Figure 3-8 Compressor pressure regulating
valve

To adjust the CPR valve, proceed as follows :
a. Install a low-pressure.
b. Remove cap (item 1) from CPR valve.

c. With an 8 mm Allen wrench, loosen the jam nut
(Figure 3-8, item 2.).

d. Using the 8 mm Allen wrench, adjust the setting
screw. To raise the suction pressure turn the set-
ting screw (item 3.) clockwise; to lower the suction
pressure, turn the setting screw counterclockwise.
Refer to section 1.3 for CPR valve setting.

e. When the setting has been adjusted, tighten the
jam nut securely against the setting screw (item
3.). This will prevent any movement of the setting
screw due to vibrations in the unit. Replace the
cap.



3.15 THERMOSTATIC EXPANSION VALVE

MOP expansion valve characteristics :

- Rule : in order to avoid the standby motor
overcharge, a MOP expansion valve (expan-
sion valve with limited flow) is used.

- Operating : this kind of expansion valve
can not open more than MOP setpoint. Any
temperature increase of the sensor can not
open more the expansion valve.

The thermal expansion valve is an automatic
device which maintains constant superheat of the
refrigerant gas leaving the evaporator regardless of
suction pressure. The valve functions are: (a) auto-
matic response of refrigerant flow to match the evapo-
rator load and (b) prevention of liquid refrigerant
entering the compressor. Unless the valve is defec-
tive, it requires adjustment, but maintenance must be
done every year in order to clean the orifice filter.

a. Replacing expansion valve
1. Remove refrigerant charge.

2. Remove insulation from expansion valve bulb and
then remove bulb from suction line.

3. Loosen inlet nut and unbraze equalizer line and
outlet line from expansion valve.

4. Thethermal bulb is located below the center of the
suction line. This area must be clean to ensure
positive bulb contact. Strap thermal bulb to suction
line and insulate both.

5. Braze the equalizer tubes to expansion valve.

6. Evacuate by placing vacuum pump on suction and
discharge service valve.

7. Recharge unit.

8. Check superheat (see section 1.3).

b. Measuring superheat

NOTE

The expansion valve and bulb location are
shown in Figure 3-9.

1. Remove insulation from expansion valve bulb and
suction line.

2. Loosen one TXV bulb clamp and make sure area
under clamp (above TXV bulb) is clean.

3. Place thermocouple above (parallel) TXV bulb and
then secure loosened clamp making sure both
bulbs are firmly secured to suction line as shown
in Figure 3-9.

3-8

Suction line (end view)
TXV bulb clamp
Nut and bolt (clamp)

Thermocouple
TXV bulb

ok 0 np A

Figure 3-9 Thermostatic expansion valve bulb
and thermocouple

4. Connect an accurate gauge to the 4” port on the
suction service valve.

5. Run unit until stabilized at -20°C (box tempera-
ture).

6. From the temperature/pressure chart, determine
the saturation temperature corresponding to the
evaporator outlet pressure.

7. Note the temperature of the suction gas at the
expansion valve bulb.

8. Subtract the saturation temperature determined in
Step 7 from the average temperature measured in
Step 6. The difference is the superheat of the suc-
tion gas. (see section 1.3.f)

3.16 MICROPROCESSOR

Although there is less danger of electrical static
discharge ESD damage in the outdoor environment,
where the processor is likely to be handled, proper
board handling techniques should always be
stressed. Boards should always be handled by their
edges, in much the same way one would handle a
photograph. This not only precludes the possibility of
ESD damage, but also lowers the possibility of physi-
cal damage to the electronic components. Although
the microprocessor boards are fairly rugged when
assembled, they are more fragile when separated and
should always be handled carefully.

When welding is required on the unit frame, or on
the front area of the trailer, ALL wiring to the micropro-
cessor MUST be disconnected. When welding is per-
formed on other areas of the truck and van, the welder
ground connection MUST be in close proximity to the
area being welded. Itis also a good practice to remove
both battery cables before wedding on either the unit
frame or the truck to prevent possible damage to other
components such as the alternator and voltage regu-
lator.
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Table 3-2 Pressure - Temperature R404A

Table 3-2 Pressure - Temperature R404A

Temperature Vapor pressure Temperature Vapor pressure
(°C) (bar abs.) (°C) (bar abs.)
-60 0.50 0 6.11
-58 0.57 2 6.50
-56 0.63 4 6.92
-54 0.70 6 7.35
-52 0.78 8 7.80
-50 0.86 10 8.28
-48 0.95 12 8.77
-46 1.04 14 9.29
-44 1.14 16 9.83
-42 1.25 18 10.39
-40 1.37 20 10.98
-38 1.50 22 11.59
-36 1.63 24 12.22
-34 1.78 26 12.89
-32 1.93 28 13.57
-30 2.1 30 14.29
-28 2.27 32 15.03
-26 2.48 34 15.80
-24 2.65 36 16.61
-22 2.85 38 17.44
-20 3.09 40 18.30
-18 3.32 42 19.19
-16 3.57 44 20.12
-14 3.83 46 21.08
-12 4.11 48 22.07
-10 4.40 50 23.10

-8 4.71 52 24.16
-6 5.03 54 25.26
-4 5.38 56 26.40
-2 5.73 58 27.57

60 28.79




SECTION 4

TROUBLESHOOTING

CAUTION

Under no circumstances should anyone attempt to service the microprocessor (see section
3.16). Should a problem develop with the microprocessor, contact your nearest Carrier

Transicold dealer for replacement.

INDICATION / TROUBLE POSSIBLE CAUSES RESFEE;'F(;]SE

4.1 REFRIGERATION

411 Unit will not cool

Compressor malfunction Compressor drive defective 3.7
Compressor defective 3.7

Refrigeration system Defrost cycle has not terminated 41.5
Abnormal pressure 4.1.6
Hot gas (two-way) solenoid malfunction 4.1.11

41.2 Unit runs but has insufficient cooling

Compressor Compressor valves defective 3.7

Refrigeration system Abnormal pressure 41.6
Expansion valve malfunction 4.1.10
No or restricted evaporator airflow 41.9

41.3 Unit operates long or continuously in cooling
Box Hot Load Insufficient pull
down time
Defective box insulation or air leak Correct
Refrigeration system Abnormal pressure 41.6
Temperature controller malfunction Figure 2-1 &
Figure 2-2
Compressor Defective 3.7
41.4 Unit will not heat or heating insufficient
Refrigeration Abnormal pressure 41.6
Temperature controller malfunction Figure 2-1 &
Hot gas (two-way) solenoid malfunction Figure 2-2
4.1.11
Compressor Compressor drive defective 3.7
Compressor defective 3.7
415 Defrost malfunction
Automatic defrost will not initiate Defrost thermostats (DTT) open or Replace
defective Check operation
Hog gas valve Check defrost
Electronic card malfunction parameters
Manual defrost will not initiate Microprocessor defective Replace
Defrost thermostats (DTT) open or defec- Replace
tive
Defrost cycle initiates but does not Hot gas (two-way) solenoid malfunction 4.1.11
defrost
Frequent defrost Wet load Check defrost
parameters
Does not terminate or cycles on defrost Defrost thermostats (DTT) shorted closed Replace
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INDICATION / TROUBLE

POSSIBLE CAUSES

REFERENCE

SECTION
4.1.6 Abnormal pressure
4.1.6.1 Cooling

High discharge pressure Condenser coil dirty 3.12
Non-condensibles or refrigerant over- Replace
charge

Low discharge pressure Compressor valves(s) worn or broken 3.7
Hot gas (two-way) solenoid malfunction 4.1.11

High suction pressure Compressor valves(s) worn or broken 3.7
Hot gas (two-way) solenoid malfunction 4.1.11

Low suction pressure Suction service valve partially closed Open
Filter-drier partially plugged 3.8
Low refrigerant charge 3.6
Expansion valve malfunction 4.1.10
No evaporator air flow or restricted air 41.9
flow Check
Excessive frost on coil

Suction and discharge pressures tend to | Compressor valves defective 3.7

equalize when unit is operating Hot gas (two-way) solenoid malfunction 4.1.11

4.1.6.2 Heating

High discharge pressure Overcharged system 3.6.3
Condenser fan of HP2 pressure switch 3.9.2
defective
Non-condensibles in system Check
Condenser fan defective Check

Low discharge pressure Compressor valve(s) worn or broken 3.7
Hot Gas -two-way valve malfunction 4.1.11

Low suction pressure Refrigerant shortage 3.6
Compressor pressure regulating valve 3.14
malfunction

4.1.7 Abnormal noise

Compressor Loose mounting bolts Tighten
Worn bearings 3.7
Worn or broken valves 3.7
Liquid slugging 4.1.10
Insufficient oil Check / 3.7

Condenser or evaporator fan Loose shroud Check
Bearings defective Check
Bent shaft Check

4.1.8 Cab command malfunction

Cab Command non-operational Sensor defective 3.16
Microprocessor malfunction 3.16
Microprocessor/Cab command cable Change

41.9 No evaporator air flow or restricted air flow

Evaporator coil blocked Frost on coil or dirty Check
Fan motor(s) malfunction

No or partial evaporator air flow Evaporator fan loose or defective Check
Evaporator fan rotating backwards
Evaporator air flow blocked in box Check

Fan motor(s) malfunction




INDICATION / TROUBLE

POSSIBLE CAUSES

REFERENCE

SECTION

4.1.10 Expansion valve malfunction

Low suction pressure with high superheat | Low refrigerant charge 3.4/3.6
External equalizer line plugged Clean
Ice formation at valve seat 3.5
Wax, oil or dirt plugging valve or orifice 3.15
Broken capillary 3.15
Power assembly failure or partial Replace
Loss of element/bulb charge Replace
Superheat setting too high 3.15

Low superheat and liquids lugging in Superheat setting too low 3.15

compressor External equalizer line plugged Open
Pin and seat of expansion valve eroded 3.15
or held open by foreign material

Fluctuating suction pressure Improper bulb location or installation 3.15
Low superheat setting 3.15

High superheat Expansion valve setting Adjust

4.1.11  Malfunction hot gas (two-way) solenoid / expansion closure valve

Valve does not function properly No power to valve Check
Improper wiring or loose connections Check
Valve improperly assembled 3.13
Coil or coil sleeve improperly assembled 3.13
Movement of plunger restricted due to: 3.13
a. Corroded or worn parts
b. Foreign material lodged in valve
c. Bent or dented enclosing tube

Valve shifts but refrigerant continues to Foreign material lodged under seat 3.13

flow Defective seat 3.13

4.2 STANDBY COMPRESSOR MALFUNCTION

Standby compressor fails to start Motor contactor defective Replace
Motor Overload open Check/replace
Improper power supply motor
Malfunction displayed on Cab Command
5-minute timer on standby Check

Standby compressor starts, then stops Motor Overload open Check/replace
High amperage draw motor

Check
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SECTION 5

ELECTRICAL SCHEMATIC WIRING DIAGRAMS

This section contains Electrical Schematic Wiring Diagrams covering the Models listed in Table 1-1. The fol-
lowing general safety notices supplement the specific warnings and cautions appearing elsewhere in this manual.
They are recommended precautions that must be understood and applied during operation and maintenance of
the equipment covered herein.

Model Drawing #

ROAD - 12V/24V 62-60920

ROAD - 230/1/50Hz - 208-230/1/60Hz 62-60921

ROAD - 400/3/50Hz 62-60922
WARNING

Beware of unannounced starting of the fans and V-belts caused by the thermostat and the
start/stop cycling of the unit.

CAUTION
Under no circumstances should anyone attempt to repair the Logic or Display Boards !

Should a problem develop with these components, contact your nearest Carrier Transicold
dealer for replacement.

CAUTION

Observe proper polarity when installing battery, negative terminal must be grounded. Reverse
polarity will destroy the rectifier diodes in alternator. As a precautionary measure, disconnect
positive battery terminal when charging battery in unit. Connecting charger in reverse will
destroy the rectifier diodes in alternator.

CAUTION

Under no circumstances should atechnician electrically probe the processor at any point, other
than the connector terminals where the harness attaches. Microprocessor components operate
at different voltage levels and at extremely low current levels. Improper use of voltmeters,
jumper wires, continuity testers, etc. could permanently damage the processor.

CAUTION

Most electronic components are susceptible to damage caused by electrical static discharge
(ESD). In certain case, the human body can have enough static electricity to cause resultant
damage to the components by touch. This is especially true of the integrated circuits found on
the truck/trailer microprocessor.
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Figure 5-1 - Electrical schematic diagram - ROAD - 12V/24V
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Figure 5-2

- Electrical schematic diagram - ROAD - 230/1/50Hz - 208-230/1/60Hz
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Figure 5-3

- Electrical schematic diagram -ROAD - 400/3/50Hz



