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1. Overview

This device is ideal for 3HP and below small refrigeration equipment in commercial and industrial cooling, hotels, residential freezers,
refrigerators, cellars, etc. It has light, alarm, defrost, fan and other control functions. Featuring RS-485 serial interface, the device can be
connected via MODBUS-RTU communication.

2. Specifications

Power supply: 100~256VAC, 50/60Hz

Overall power consumption<7W

Temperature control range: -40K~99K(k:"C/°F)
Humidity measuring range: -49K~119K(k:'C/°F)

Accuracy:#1 C/+2 T (-20C~50 C), +1.5 C /43 T (other)

Temperature resolution: 0.1 C/1 C or 1F
Sensor type: NTC(10KQ/25 C, B value = 3435K)

Sensor wire length: 2m

Storage temperature: -20 C~75C
Operating ambient temperature: -10 C~65 C
Dimensions: 265 x 167.5 x 92 mm

Input Output
Temperature | Digital . Communication
) ) Compressor | Defrost Fan Light Alarm
detection input
2 2 25A 16A 16A 10A RS-485

3. User Interface

Button Operation

In running interface

In parameter setting interface

No. Buttons
Press and release Press and hold Press and release Press and hold

AUX/Clock
1 @ Change clock/Exit settings / Exit settings /

Up/Alarm Increase quickly/Shift
2 Mute buzzer alarm / Increase 1/Shift parameter

parameter
Set Enter parameter Shift between parameter

3 Set temperature set-point Exit parameter settings

settings items and parameter values
Power
4 @ Turn on the device Turn off the device / /
Light
5 e Open/Close light / Open/Close light /
Down Decrease quickly/Shift
Defrost temperature / Decrease 1/Shift parameter

parameter
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No. LED ON Flash OFF
1 . Light ON / Light OFF
2 . Fan Fan ON / Fan OFF
i Compressor Compressor
3 Cooling|  compressor ON
delay OFF
4 . Defrost Defrost Dripping No defrost
Night . .
5 . made Night ON / Night OFF
6 . Alarm Alarm / No Alarm
4. Operation
4.1 Shortcuts

The device provides several frequently used parameter items as shortcuts. User may change the desired parameters by pressing just one button.
After change completed or in 10 seconds' inactivity, the device will exit automatically.

4.1.1 Set temperature set-point

Press and release the @ button . The temperature set-point to be changed is displayed. User the @ or @ button to modify the
set-point. After the modification, press @to exit, as shown below.

Room
temperature

Modify temperature

E.g. If the temperature set-point is 25 C, it indicates cooling starts at 27 C [temperature set-point + CO1 (default 2 C)] and .
symbol lights. Cooling stops at 25 C and . symbol is off simultaneously.

Note: . symbol flashes to indicate compressor delays starting. If the device is energized for the first time, the delay time equals
to the value (CO5+C07). If not, the delay time equals to the value CO5.
4.1.2 Set time

Press and release @), "hour" shows and flashes. Press and release@ or@to modify the hour set-point. After the modification,
press and release @, "minute" shows and flashes. and release @ or@to modify the minute set-point. Press and release @ again
to exit time settings. As shown below.

@ 1s

,l, flash
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4.1.3 Control light

Press and release @ to open or close the light. [l on indicates the light function is enabled. Hlloff indicates the light function is
disabled. As shown below.

4.1.4 STAND-BY

After power on, press and hold for 3 seconds @, the device will shut down the display and all the outputs (except light), entering
stand-by status. Press @and release again to wake up the device.

4.1.5 View temperature read by defrost sensor

Press and release @, the temperature read by defrost sensor will be displayed and after 6 seconds current room temperature.

4.2 System parameters

If shortcuts cannot meet user's needs, they can realize it by configuring system menu.

The system has two layers of menus: layer one — 6 category menus including “C”, “A”, “d”, “F”, “0”, “t”; layer two - parameter
menu including the parameter items under each category menu.

Press and hold for 5 seconds @ to enter the first layer menu. It defaults by displaying the menu category"C". Press and release
© or @ to select the desired menu, press and release@ to enter the second layer menu, i.e. the parameter items. Press and
release @ again to display the value of the parameter item. Press and release @ or@to change the value. Then press and
release to@and return to the modified parameter item.

See the example below for changing the menu category F.

B ° N
once Three times once

Room temperature

If the system is in the second layer of system menu and user needs to change the parameters of other category menu, press and release
@ to return to the first layer menu. Press and release @or@to select the category menu to be changed, press and release@ , and then
Press and release @or @to find the parameter item to be modified, press and release@ to display the parameter value. Press and
release @ or @ to adjust its value.

E.g. use is changing CO1 value, but now A01 value needs to be changed. See the operation below.

@15 C
< R
—
B ©=-
Room temperature Q |1s
e ©
—

Press and release @ to quickly exit from parameter settings.

If the system is in the first layer category menu, press and release @ once to exit.

If the system is in the second layer menu, press and release @ twice to exit.

If the system is in the parameter value, press and release three times@ to exit.

E.g. use is changing CO1 value, but now he/she needs to exit system settings. See the operation below.

@ O X
Room temperature % 1s @ 1s % 1s
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5. Functions

5.1 Compressor

The compressor is controlled by relays which make or break contact on following conditions:
oThe temperature read by the cold room sensor

eTemperature set-points (see 4.1.1)

eDefrost and dripping function

Please refer to the wiring diagram for compressor connection.

5.1.1 Conditions to operate the compressor

Following conditions need to be met if user wants to operate the compressor smoothly.

oThe device has been started.

eCold room temperature sensor is not short-circuited(No E1 alarm).

oThe device is not in defrosting or dripping mode.

oThe temperature read by the sensor in the cold room > temperature set-point + differential (CO1).

5 Compressor on curve
ON o ——

} A
OFF > 1

| | C

I I
B

} } Compressor off curve
on | —q—t‘—L

Y |
OFF < ‘

-1 Co1 | c

Temperature setpoint
5.1.2 Basic protection of the compressor

The compressor starts or stops running at certain interval time. If. symbol flashes, it indicates the command to start the
compressor has been sent and the compressor will start after protection time elapses. User can set the safe start/stop time for
the compressor by setting the following parameters.

Min compressor on time — C04

Minimum run time of the compressor after it is started.

Min compressor off time — C05

The indicated time must elapse between two successive switch-on of the compressor.

Delay output from power on — C07

Delay time in activating the compressor after switch-on of the device. After power on, the protection time CO5 or C07 must
elapse when the compressor starts running. The protection time is not equal to the value CO5 plus C07, but the bigger one.

IN Input status for compressor regulator

ouT Output status for compressor regulator

IN 4

ON

OFF _-—.—,QL_>
| t

OouT 4

ON

- ! t
Larger r—'r—J\'—l\
power on }value >Co4 Cos co4
between

€05 or CO7
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5.2 Defrost and dripping

To avoid frost on the surface of the evaporator, periodic defrosting must be carried out on the evaporator. After defrosting, there
may be water on the surface of the evaporator. If cooling is performed immediately at this time, the water on the evaporator will
freeze, so it is necessary to reserve some time to drain the water. This period of time is called dripping time (d06).

5.3 Defrost input sources
The defrost input resource is the basis to start defrosting. The device provides two types of input sources: Defrost sensor and
clock, by setting the parameter 003.

5.3.1 Defrost sensor (003=1)

Whether to defrost is based on the temperature read by defrost sensor in periodic defrost. To start defrost requires all the
following conditions:

eDefrost temperature<Defrost stop temperature(d03)

eDefrost interval time> 0

eDefrost endurance time> 0

Defrost stops when any one of the conditions is met.
See the figure below for periodic defrost output.

OFF ¥ T

n
| do4 1 dos 1do6i do4

5.3.2 Timing defrost(o03 = 2)

Timing defrost is determined by clock, i.e. the set defrost time range. Refer to the menu category t for timing defrost time.
Daily available defrost periods are determined by d08.
E.g. Defrost endurance time d05 equals 60 min, the available defrost periods are set to 3 and 7. Defrost runs as follows.

No. Defrost start time | Defrost stop time | d08 = 3 dog =7
1 2:00 3:00 v v
2 5:00 6:00 vV Vv
3 8:00 9:00 Y vV
4 11:00 12:00 v
5 14:00 15:00 vV
6 17:00 18:00 v
7 20:00 21:00 vV

5.3.3 Manually start/stop defrost

If user wants to start defrosting immediately, following conditions must be met whether in periodic defrost or timing defrost.
eDefrost temperature<Defrost stop temperature (d03);

eDefrost interval time> 0;

eDefrost endurance time> 0;

If the device is in non-defrosting and dripping, press and hold @ for 5 seconds to start defrost.
If the device is in defrosting, press and hold @ for 5 seconds to stop defrost.

5.4 Fan
The defrost input resource is the basis to start defrosting. The device provides two types of input sources: Defrost sensor and
clock, by setting the parameter 003.

. When compressor is | When compressor During
Fan run mode Fan stop in . )
i on, is off, defrosting,
(FO1) defrosting(F02) =
fanis

1 1 on on off

1 2 on on on

2 1 on off off

2 2 on off on

If the fan stops during defrost, either of the two conditions should be met to start the fan again after defrost: FO3 (Fan start
temperature after defrost) or FO4 (Fan start delay after defrost).
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5.5 Auxiliary input

Valid auxiliary inputs include NO (normally open) and NC (normally closed), settable by 007 and 010.
Digital switch input 1 —005

Digital input 1 has four definitions. 005=1, auxiliary function is disabled.

5.5.1 Light control mode 1 (005 = 2)

If digital switch input is activated, press and release @ to open or close the light.

5.5.2Light control mode 2 (005 = 3)
If digital switch input is activated, i.e. the door is open, light relay make contact. If no signal inputs, i.e. the door is closed, light
relay break contact.

5.5.3High/Low pressure alarm (005 = 4)
If digital switch input is activated, i.e. high or low pressure alarm is triggered, compressor and fan stops, light and alarm relays
make contact.

5.5.40rdinary alarm (005 = 5)

If digital switch input is activated, i.e. ordinary alarm is triggered, alarm relay makes contact. If no signal inputs, i.e. no ordinary
alarm is triggered, alarm relay breaks contact.

Digital switch input 2 — 010

Digital input 2 has four definitions. 010=0, auxiliary function is disabled.

5.5.5 Compressor protection(o10 = 1)
If digital switch input is activated, i.e. compressor protection happens, E9 is displayed. If no signal inputs, E9 will not show.

5.5.6 Man in cold room alarm(010 = 2)
If digital switch input is activated, i.e. Man is in the cold room and presses the alarm switch, E8 is displayed. If no signal inputs, E8
will not show.

When an error occurs or alarm conditions are met, alarm relay makes contact. If AO6=2, buzzer beeps at the same time.
Press and release @ to mute the buzzer alarm.

No. | Name Fault Fault time | Action after fault Possible cause Fault | Solution

code recov
ery

1 Room E1 2s 1: Display E1. The sensor is | Auto | 1: Check whether sensor
temperature 2: If 001=1, compressor | short-circuited. cable is twisted.
sensor is runs in duty cycle: 15 2: Replace with a new
short-circuited. min on and 30 min off. sensor.

2 Room E2 2s 1: Display E2. The sensor is | Auto | 1: Check whether sensor
temperature 2: If 001=1, compressor | open-circuited. cable loosens.
sensor is runs in duty cycle: 15 2: Replace with a new
open-circuited. min on and 30 min off. sensor.

3 Defrost sensor is | E3 2s 1: E3 and current room | The sensor is | Auto | 1: Check whether sensor
short-circuited. temperature are | short-circuited. cable is twisted.

displayed alternately. 2: Replace with a new
2: Defrost runs per the sensor.

set defrost interval and

time.

4 Defrost sensor is | E4 2s 1: E4 and current room | The sensor is | Auto | 1: Check whether sensor

open-circuited. temperature are | open-circuited. cable loosens.
displayed alternately. 2: Replace with a new
2: Defrost runs per the sensor.
set defrost interval and
time.

5 High ES A04 or | E5 and current room | 1: Cold room | Auto | Cold room temperature
temperature A05 temperature are | temperature > <(temperature set-point +
alarm displayed alternately. (temperature CO1 +A01-A03)

set-point + CO1 +
A01)
2: The endurance
time of the above
condition 1 > A04 or
A05.
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6 Low temperature | E6 A04 or | E6 and current room | 1: Cold room | Auto | Cold room temperature >
alarm AO5 temperature are | temperature temperature set-point
displayed alternately. <(temperature
set-point - A02)
2: The endurance
time of the above
condition 1 > A04 or
A05.
7 Door switch | E7 A07 E7 and current room | 1:005=2 Auto | Alarm cancels after the
alarm temperature are | 2: The endurance door is closed.
displayed alternately. time of the above
condition 1 > A07
8 Digital input | E8 Immediat E8 and current room | 1:010=2 Auto | Alarm cancels when no
alarm ely temperature are | 2: Signal inputs to signal inputs to DI2.
displayed alternately. DI2 port.
9 Compressor E9 Immediat E9 and current room | 1:010=1 Resta | Alarm cancels when no
protection alarm ely temperature are | 2: Signal inputs to | rt signal inputs to DI2.
displayed alternately. DI2 port.

7. Communication

The system adopts the communication protocol of MODBUS-RTU slave mode. Baud rate: 9600, parity
stop bit: 1. It supports MODBUS-RTU command 03 (read holding register), 06 (write single register) .

8. Advanced function -Night mode

: none, data length: 8 bit,

Since the night air temperature is lower than the daytime temperature, an appropriate increase in temperature set-point at
night can also achieve the same cooling effect as during the day. After the temperature increases, the working time of the
device can be shortened accordingly, so as to achieve the purpose of energy saving.

c08=1, ECO mode is enabled.

User can set the following parameters to save energy.

No. Code Parameter settings Range Default
1 C08 | Night mode(1=0n; 2=0ff) (1...2) 2
2 C09 | Night mode start hour (0 ...23)hour 2
3 C10 | Night mode start minute (0...59)min 0
4 C11 | Night mode stop hour (0...23)hour 8
5 C12 | Night mode stop minute (0...59)min 0
6 C13 | Night mode differential (0...10)K 2

For example, current set-point is 5 C. In ECO mode, the set-point is changed to 8 C, the time is 1:30-8:00. The corresponding

parameters are:

Code

cos

co9

C10 C11

C12

C13

Value

30 8

9.Parameters reset to default

If User wants to reset all the parameters to default, they do not need to modify each parameter, just follow such operations: in
normal running status, press and hold @@ & € for more than 6 seconds until the controller displays FAC; Press@to confirm
and then YES is displayed, indicating the parameters are restored to the factory settings. After 3 seconds, current room

temperature is displayed.

HE © ° T
Room temperatur:‘
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No. Code Parameter settings Range Default
1 / Temperature Set-point (C02 ... CO3) K 0.0
2 co1 Differential. When the temperature equals to the temperature (0.1...20.0)K 2.0

set-point, the compressor switches off. When the temperature
equals to the value temperature set-point plus the differential,
the compressor switches on.
3 co2 Maximum temperature set-point (set-point... 100.0
100)K
4 co3 Minimum temperature set-point (-50.0 ...set-poi -50.0
nt)K
5 co4 Min compressor on time (0...15) min 0
6 C0o5 Min compressor off time (0...15) min 0
7 C0o6 Temperature calibration (-12.0...12.0)K 0.0
8 co7 Delay output from power on (0...30) min 2
9 Cco8 Night mode(1=on; 2=0ff) (1..2) 2

10 Cc09 Night mode start hour (0...23)hour 2
11 C10 Night mode start minute (0...59)min 0
12 Cl1 Night mode stop hour (0...23)hour 8
13 C12 Night mode stop minute (0...59)min 0
14 C13 Night mode differential (0...10)K 2
15 A01 High temperature alarm(temperature set-point +C01+A01) (0...30)K 10
16 A02 Low temperature alarm(temperature set-point -A02 (0...30)K 10
17 AO3 Alarm differential (1...10)K 2
18 A04 Low oil temperature alarm delay (0...99)min 30
19 A0S High/Low temperature alarm delay after switch-on of the (0...99)min 20

device or defrost

20 AO6 Enable buzzer(1=disable; 2=enable) (1...2) 1
21 A07 Door switch alarm delay (0...99)min 30
22 do1 Types of defrost(1: Electric defrost; 2: Hot gas defrost) (1..2) 1
23 do2 Defrost stop types(1:Defrost sensor temperature reached; 2: (1..2) 1

Defrost endurance time elapsed)
24 do3 Defrost stop temperature (d02=1) (0...99)K 8
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No. Code Parameter settings Range Default
25 do4 Defrost interval time (0...48)hour 6
26 dos Defrost endurance time (0...99)min 30
27 doe Dripping time (0...20)min 2
28 do7 Defrost offset hour. Start-of-defrosting delay time from the (0...99)min
start-up of the device 0
29 dos Maximum daily defrost times (if 003=2) (0...7) 0
30 do9 Defrost sensor calibration temperature (-12.0...12.0)K 0
31 FO1 Fan run mode(1: fan runs continuously; 2: fan starts and (1...2) 1
stops simultaneously with the compressor)
32 FO2 Defrost fan disable(1=yes; 2=no) (1...2) 1
33 FO3 Fan start temperature (-30...5)K 5
34 FO4 Fan delay time after defrost (0...10)min 3
35 001 Compressor activation time in the event of faulty (1...2) 1
probe(1=on; 2=0ff)
36 002 System password (0...999) 0
37 003 Defrost start mode(1: Periodic defrost; 2: Real-time defrost) (1...2) 1
38 004 View with decimal point(1=yes; 2=no) (1...2) 1
39 005 The definitions of digital input 1(1=no; 2=door switch) (1...5) 1
40 006 U.M. display(1="C; 2="T") (1..2) 1
41 007 Select the type of digital input 1(0=NC; 1=NO) (0...1) 0
42 008 Communication address (1...127) 1
43 009 The type of digital input 2(0=valid @ NC; 1=valid @ NO) 0..1 0
44 010 The definitions of digital input 2(0 = no; 1 = compressor (0...2) 0
protection; 2 = man in cold room alarm)
45 t01 The first defrost start hour (0 ...23)hour 0
46 t02 The first defrost start minute (0...59)min 0
47 t03 The second defrost start hour (0...23)hour 0
48 t04 The second defrost start minute (0...59)min 0
49 t05 The third defrost start hour (0 ...23)hour 0
50 t06 The third defrost start minute (0...59)min 0
51 t07 The fourth defrost start hour (0 ...23)hour 0
52 t08 The fourth defrost start minute (0...59)min 0
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52 t08 The fourth defrost start minute (0...59)min 0
53 t09 The fifth defrost start hour (0 ...23)hour 0
54 t10 The fifth defrost start minute (0...59)min 0
55 t11 The sixth defrost start hour (0 ...23)hour 0
56 t12 The sixth defrost start minute (0...59)min 0
57 t13 The seventh defrost start hour (0 ...23)hour 0
58 t14 The seventh defrost start minute (0...59)min 0

112|134 12113 (14 |1 20
olololo slo|o|o 2
H
il ® |0
g 8
A B
RS-485 L
Power Supply
100-230Vac
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