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FIXED-SPEED Out-door Condensing
Unit Manual
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Part NO. HO080502905

Please read the Instruction carefully before installation.
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1.Product Introduction

FIXED-SPEED Out-door Condensing Unit, which is very suitable for
small Supermarket and C-store refrigeration system, capacity range from
2~15 HP, advantages is as following:

e Adopt famous top-brand compressor, high efficiency, good anti-vibration
performance and low noise.

e PCB control system, intelligent control, steady running.

e PCB with RS485 to realize the remote control.

e PCB panel with digitron, which’s used for malfunction code and
operating parameters check, conveniently in maintenance & services.

e Vapor injection design with Sub-cool BPHE, better capacity & COP;

e HP and LP pressure protection, compressor overload and overheat
protection and phase sequence protection to guarantee system safety.

e Small size, easy installation and don’t need special machine room.

2. Nomenclature

GQOLO036PS4 cox
L Design number

Power (voltage fluctuation range+10%)
4.380-400V/3PH/50HZ

Compressor number
S-Single compressor

D-Double compressor

Refrigeration
H-Alkylbenzene(AB) oil / P-POE (PVE) oil

Nominal capacity, Kbtu/h@60HZ,ARI

Unit operation temperature
L-low temp / H-medium temp
Hermetic air-cooled scroll CDU




3. Specification

GQL GQLO36 GQLO50 GQLO72
VL% Horse Power 9 12 16
#]¥477  Refrigerant R404A
FeAR A% Size of casing M6 M6 M7
& SUHIA R
. X%J_SE 1)  kw 10.97 15.12 20.60
apaci
RA0AA BT
- : 1)  kw 5.77 7.81 11.16
nput power
Coefficient of performance (COP) 1.90 1.94 1.85
Ik 2
HEAL HE Number 1 1 2
Compressor
b g x T
MR Il HOREX e W 1x75 1x90 2X75
Crankcase heater No.x Power (2)
3% Sound level dB (A) 3) 69 69 69
g x Hig
B AL iﬁi Diarlleter mm 2x@500 2x@500 2x@500
Fan motor
K Air flow m3/h 10540 10540 10540
XA E HL Y
JF}*{L d’ I%Eﬁﬁ A 2x0.7 2x0.7 2x0.7
ate
SR JE4ihLIE 2 HLA
" AL A 1x102 1x100 2x102
Total current LRA comp.
JE4iHLIEAT HLA
Mgg comp " A 1x16 1x25 2x16
Ry )% E  Overcurrent trip setting A 16 25 16x2
7 2AF  Receiver volume L 8 14 19

AN Lubricant(R404A)

RL 32-3MAF/RL 32H




JEALEM/OIl charge of comp L 0.74 0.74 1.36
BEORS [A]<, Suction inch 7/8" 1-3/8" 1-3/8"
Connections/SAE A Liquid inch 172" 5/8" 5/8"
) Dimension 1515X782X1255 1890X902X1255
HE Weight kg 225 249 323
Sheet 1 LT Unit Specification
Note: (1)Data above is based on SST=-7°C, ambient temp=32°C,return gas temp=18°C; National Standard of China GB/T 21363;
(2)For COL series models, the power of crankcase heater is twice of that of standard models;
(3)Noise data was tested 1m in front of the unit in the Lab, different operation environments may lead to different actual noise.
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4.Unit operation envelope
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Pic.1 LT CDU Operation Envelope

Notes: For the application below -15C ambient temperature, please select the special low
OAT COL series models(-30~+48C). There is potential operation failure of standard model

in below -15C ambient temperature.



5. Unit frame
5.1 Frame of GQL036/50

PCBER#3H7/PCB Panel
S5 EES /Accumulator

E48H/Compressor

{&ifg8/Receiver

FEidEas/Filter & Drier

MBS IERS EE T I i/
Jet enthalpy increasing EEV

M SIS RS e R/
Jet enthalpy increasing EXV

425788 /Economizer

ARE/ Visual liquid lens

#3238/ oil separator

&g FEE/Condensing fan

Pic. 2



5.2 Frame of GQL072

PCBEa##/PCB Panel
5> E258/ oil separator

gk Es/Receiver
#2588 /Economizer
FEidiEas/Filter & Drier

ESIBEHB AR/
Jet enthalpy increasing EEV

AEES/ Visual liquid lens

SHEERE /Accumulator
JE4Et./Compressor

ESIEE R R/
Jet enthalpy increasing EXV

X/ Condensing fan

Note: Manufacture reserves the right to change any product improvement &

specifications without notice in advance.



6. Electrical Control

6.1 Electrical safety

6.1.1 Please connect ground-wire correctly, otherwise it's dangerous to get electric shock.
And please check the ground-wire and control circuit frequently in daily maintenance.

6.1.2 Don’t operate the wired remote control via sharp metal and similar tool, and don’t pull
the wire to avoid wire connection failure, which could lead to unit malfunction.

6.1.3 Make sure to Switch off the power before touch any electrical component in the
control panel to guarantee human safety.

6.2 Linkage control of CDU & terminal evaporator

For the engineering application with linkage control of CDU and terminal evaporator,
PCB with CN201 designed for this, and the ex-factory setting is “no linkage control
application” by short circuited in CN201. For the usage of this application, just connect the
switch signal of evaporator controller to the PCB CN201.
6.2.1 when the CDU meets its’ own start-up conditions, and the condition of evaporator
controller, the CDU begin to start-up;
6.2.2 when the evaporator controller send “cut-out” signal to the PCB CN201,the PCB
shows "OFF”, it's means the evaporator not allows the CDU to start up.

Caution: out-door unit is easy to be exposed in rain, so it's necessary to do the
wire-ground connection work. Please install leakage circuit breaker according
to relevant electrical standard or local law.



6.2 Electrical Diagram
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7. Running Logic Function

7.1 Initial start-up procedure

7.1.1 First start, unit will operate the initial start-up procedure: After 3 minutes delay,
compressor will run and stop for 3 times, running 3 seconds and stopping 20 seconds every
time

7.1.2 When the first start procedure processed, compressor will run normally and fan will
run for 60s after 20s delay

7.2 Steady running

7.2.1 Compressor min. halt time is 3 minutes and min. running time is 2 minutes.

7.2.2 During unit running, Condensation fan rotating speed can be adjusted according to
the discharge pressure to reduce the pressure fluctuation and noise.

7.3 Unit stop

7.3.1 When get stop signal, such as suction pressure meet LP switch setting, compressor
and fan will stop together.

7.3.2 When unit restart, compressor and fan will start running immediately.

7.4 Power supply failure

7.4.1 When power switch off, unit will stop immediately, PCB data will be cleared.

7.4.2 When power switch on, unit will operate initial start-up procedure.
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8. Parameters inquiry & setting

8.1 PCB parameter display

There are 6 digital tubes in the PCB, the three left belong LED801, and the three
right belong LED802. PCB would show temperature and pressure data alternately.
When temperature displayed, LED801 shows the SDT, and LED802 shows OAT;
When pressure displayed, LED801 shows system HP, and LED802 shows system
LT.
8.2 Malfunction code inquiry

When malfunction happened, you could check the malfunction code via digitron
& button. The detailed method as follow:
8.2.1 PCB could save 3 historical malfunction code, and the latest malfunction will
be show in priority.
8.2.2 Operation method: press the K803(set button) for 3s, enter into the alarm code
check status, LED801 will show the latest alarm code in blinking; press the button
K804(enter button), LED801 will show the former alarm code of latest one, press the
button K804 again, LED801 will show the second former alarm code of latest one,
press the button K804 again, LED801 will show the coil condensing temp in blinking,
press the button K804, LED801 will show the latest alarm code cycle in turn.
8.2.3 Exit method: in malfunction check status, press K803 for 3s to exit malfunction
check status, or without any operation for 10s, exit malfunction check status
automatically.

8.3 Relative parameter setting

According to the engineering application, we can re-set the PCB relative
parameters, dead zone top limit, down limit, and the fan start& stop pressure as we
need.

The details: keep the CN201 in “cut out” status, and the LED801 shows “OFF”,
press the K801 for 6s continuously, we enter the setting model, press the K803 to
switch the parameter you want, and then press the K801(+)/K802(-) to adjust the
data until you want, and then press the K801 continuously to exit.

The dead zone, fan control pressure fault setting as following:

NO. Definition Code Setting range/barg | Fault setting/barg
1 Dead zone top limit PSD 0.3<<PSD<4.2 0.5
2 Dead zone down limit PSU D<PSU<7 2
3 NO. 1 Fan start pressure PF1 01~10 9
4 NO. 2 Fan start pressure PF2 01~14 12

Sheet 2 Dead zone & Fan control setting

8.4 Malfunction code as below:

) Unit stop temporarily and Unit stop and locked
Code Malfunction/alarm
recovery start Recovery manually

EO1 System LP alarm Every time N/A
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EQ02 Compressor overload protection Every time &<5times an hour 6™ time in an hour

EO3 Phase sequence protection N/A Every time

EO04 Discharge temp protection =Stimes an hour 6™ time in an hour
Restart after 2mins delay

EO5 HP pressure sensor failure Alarm, unit keep running

EO6 LP pressure sensor failure Alarm, unit keep running

EO8 Ambient temp sensor failure Unit keep running

EQ9 Condenser temp sensor failure Unit keep running

E10 Discharge temp sensor failure Compressor running 2 mins, stop 3 mins, alternately

El1l Contactor failure Every time &<5times an hour 6™ time in an hour

E12 Coresense PCB failure Every time &<5times an hour 6™ time in an hour

E13 PCB E2 failure Unit stop and recovery manually

El4 Load free failure Every time &<5times an hour 6™ time in an hour

E15 System HP alarm Every time &<5times an hour 6™ time in an hour

Sheet 3 GQL036/50 malfunction code
Code Malfunction/alarm Unit stop temporarily and Unit stop and locked
recovery start Recovery manually

EO1 Com-ALP alarm Every time N/A

EQ02 Com-A overload protection Every time &<5times an hour 6™ time in an hour

EO3 Phase sequence protection N/A Every time

EO4 Discharge temp protection =Stimes an hour 6™ time in an hour
Restart after 2mins delay

EO5 HP pressure sensor failure Alarm, unit keep running

EO6 LP pressure sensor failure Alarm, unit keep running

EO08 Ambient temp sensor failure Unit keep running

EO09 Condenser temp sensor failure Unit keep running

E10 Discharge temp sensor failure Compressor running 2 mins, stop 3 mins, alternately

E1ll Com-A Contactor failure Every time &<5times an hour 6™ time in an hour

E12 Coresense PCB failure Every time &<5times an hour 6™ time in an hour

E13 PCB E2 failure Unit stop and recovery manually

E15 System HP alarm Every time &<5times an hour 6™ time in an hour

E16 Com-B Contactor failure Every time &<5times an hour 6™ time in an hour

El7 Com-B overload protection Every time & <5times an hour 6" time in an hour

E18 Com-B LP alarm N/A

Every time

Sheet 4 GQL072 malfunction code
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8.5 Coresense PCB failure
If Coresense PCB failure E12 occurred, we can infer the root cause according to the

LED status as below:

Status Instruction
Scintillate 1 times at 1 Hz compressor waiting to start
LED 1 |ntillate 3 times at 1 Hz, wait 5 seconds, and rep Discharge temp sensor open/short circuit
ntillate 5 times at 1 Hz, wait 5 seconds, and rep| Discharge temp sensor failure or below/beyond the range
LED 2 scintillating at 1 Hz, LED 3 goes out The opening of EEV is in increasing
LED 2 LED 3 scintillating at 1 Hz, LED 2 goes out The opening of EEV is in decreasing
LED 3 LED 2 always on, LED 3 goes out The EEV opens fully
LED 3 always on, LED 2 goes out The EEV closes fully
Discharge temp sensor overheat protection
LED 4 always on Discharge temp sensor open/short circuit
Discharge temp sensor failure or below/beyond the range

Sheet 5 Coresense PCB malfunction code fault setting

9. PCB Circuit Setting
9.1 Eight DIP switch on the PCB. See below sheet.

NO NO
Function Function
K221 K223
Swi1 Reserved SW1 Reserved
SW2 Reserved SW2 Reserved
SW3 Reserved SW3 Reserved

OFF--- crankcase heater not adjusted by
ambient temp

SW4 ) ] SW4 Reset all fault manually
ON--- crankcase heater adjusted by ambient

temp

Sheet 6 DIP switch setting instruction

9.2 Factory fault setting of DIP switch

K221 K223
swi SW2 SW3 Sw4 Swi SW2 SW3 Sw4
OFF OFF OFF OFF OFF OFF OFF OFF
Sheet 7 DIP Ex-factory fault setting

10. Unit installation

10.1 Space requirement
10.1.1Installation foundation should be flat, better 200mm higher than ground to keep unit
clean.
10.1.2 Enough space should be reserved for maintenance and unit ventilation. No less than
300mm at back side, no less than 450mm at left and right sides, no less than 1500mm at front
side and no less than 1300mm at top side.
10.2 Transportation

Unit should keep vertically as much as possible. Inclination angle should not exceed 45°

13



10.3 Pipes installation

For your system safety, please use national standard refrigeration pipe. Pay attention to:
10.3.1 Refrigeration liquid tube design:

If evaporator placed much higher than unit, with the pressure drop, part liquid refrigerant
would turn into flash gas which would decrease the refrigeration capacity. So the height gap
should be within 6m. Beyond this limits, special equipment( heat exchange or subcooler
ig.)should be adopt to cool the liquid and avoid refrigeration flash gas.

10.3.2 Refrigeration gas tube design:

a: If evaporator placed much lower than unit, we should set the tube with slope
1:100~2:100 down to compressor, in which the oil could as much as possible return
compressor. If the gas tube doesn't set properly, the refrigeration oil couldn't return compressor
smoothly, which will result in compressor faults; on the other hand, select proper copper tube
to get reasonable refrigerant flow speed to ensure oil return. And when the height gap exceeds
5 m, oil trap should be set on the gas tube every 5m to overcome height gap to realize oil
return smoothly, as follows:

R

To unit

()U Set oil trap per 5m height

Evaporator

Set oil trap on the bottom

b: If the evaporator placed higher than unit, return gas tube should set trap as below to
avoid much refrigerant flow to compressor except that solenoid valve installed on liquid

tube.

No lower than evaporator  Evaporator

. =
~ 5
——
> o
A ~
LA .

CCu

10.3.3 Oil Supplement
If refrigeration tube length for one-way exceeds 20m, please add additional lubricating oil into system
according to sheet below.
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Tube C(inch/mm) Lubricating oil (ml/m)
1/2"(P12.7) 10
5/8"(P15.9) 20
3/4"(®19) 30
7/8"(922) 40
1"(P25.4) 50
1-3/8"(P35) 75

Sheet 7 lubricating oil supplement

Caution: please use corresponding oil according to system refrigerant,

see sheet 1 on page 2&3.

11. System leak detection and vacuum

11.1 Leakage test pressure should be less than 18barg on HP side and 12barg on LP side.

11.2 Vacuum holding pressure test is available also.

11.3 Vacuum system via compressor is forbidden.

11.4 Vacuum system should operate at HP and LP sides meanwhile.

11.5 Vacuum should be below 30Pa (0.25mm Hg) .

11.6 Vacuum degree should be measured by special vacuum gauge, Ordinary pressure gauge
is forbidden.

12. Refrigerant Charge and Superheat Adjustment

12.1 Refrigerant charge should be doing at high pressure side and low pressure side
same time and finished before the unit starts, refrigerant pressure should be no less
than 6 barg. Liquid line shut-off valve is the best charge inlet port.

12.2 If refrigerant charge added during unit operation, Suction line shut-off valve is
the best inlet port and ensure no-significant liquid return. The refrigerant must be
liquid in charging.

12.3 Maybe it will be happened that compressor stop and restart with several time
during the Refrigerant charging. It is forbidden to force the refrigerant into system
with the shortage of the LP or HP switch.

12.4 Refrigeration system superheat setting

12.4.1 Calculation method of superheat

Measure the pressure(P1/P2) and temperature(T1/T2) at evaporator outlet and unit
inlet, and get the saturated evaporation temperature(TS1/TS2)based on the pressure
P1/P2 according to the refrigerant thermal parameters, calculation method as below:

(1) Superheat of evaporator Ati= T1-TSq;

(2) Superheat of CDU Ate= T2-TS2.
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12.4.2 Superheat setting
For reference that superheat of evaporator should be 0.5~0.7 times of evaporation

temperature difference; and the superheat between evaporator outlet and suction
line rotalock valve of CDU should be below 3K. Please adjust superheat flexibly in
actual application.
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Pic 6 Superheat Data Acquisition Location

13. Maintenance and Failure mode analysis

Maintenance could improve unit performance and product life, please check items as follow.
13.1 Weather unit pressure and temperature is normally?

13.2 Weather compressor oil level of sight glass is visible?

13.3 Weather compressor and condenser fan is running normally?

13.4 Weather compressor restart frequently?

13.5 Weather protection and control components are operating abnormally?

13.6 Weather the system is leak?

13.7 Weather any electrical component aging or overheat, and wire connection loose?

13.8 Weather condenser is dirty with thick dust and jammed?

13.9 Weather unit ventilates well?

Notes:

A \When repair or replace components, don't exhaust refrigerant to atmosphere directly, make

sure to recover refrigerant with professional equipments.

A When need to let off parts of refrigerant as repairing, add additional oil before unit restart,
because parts of oil lost during exhausting refrigerant.

AIf compressor or condenser was replaced, make sure to change filter at the same time,
when compressor burnt, system refrigerant would be polluted seriously, refrigerant and oill
must be cleared thoroughly.

AAll repair work should be operated by professional engineer.
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B Failure Solution

Failure

Reason

Solution

Compressor can't start
up

Not connect power supply or the fuse
broken

Power on or change the fuse

Electrical failure

Find out the reason and solve them

Some protection procedure running

Find out the reason, restored it and release

manually

High pressure is too high,
high pressure controller
protection

Condensing fan doesn't work

Find out the reasons and start it

Condenser is blocked

Clean condenser

Ambient temperature is too high or the
ventilation is not good

Improve surrounding or ventilation

Too much refrigerant or the internal system
has air

Discharge overfull refrigeration or air

High pressure is not high
enough

Ambient temperature is too low

Add auxiliary pressure switch controller, our
company is in charge of detailed operation

Low pressure is very low

Expansion valve or filter is blocked

Clean expansion valve or filter or replace filter

Refrigeration is not enough

Add refrigerant

system leakage

Find out leakage place and repair it

Compressor cover
frosting

Open expansion valve too much

Turn down expansion valve

Discharge pipe is not hot

Refrigerant enter compressor crankcase

Shut off compressor suction valve and Open it
again slowly

Compressor voice is
abnormal

Wrong Power Phase connection

Check and Adjust the phase sequence

Compressor mechanical failures

Repair compressor or change compressor

Unit vibration is too large

Unit set not horizontally

Set it horizontally

Compressor locking device is not displaced

Displace locking device

Pipeline vibration

Fix pipeline

Compressor mechanical failures

Repair compressor or change compressor

Compressor Start and

stop frequently

Settings is wrong for High or low pressure
switch

Re-set pressure switch

Electrical control circuit failure

Manage these failures

Qingdao Haier-Carrier Refrigeration Equipment Co.,Itd
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