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1. Functions and technical parameters
1.1. Functions

Temperature/Pressure control: 8-way temperature sensors; one way PT100 sen-
sor; right time temperature display; temperature control; alarms for abnormal of
sensors.

Pressure detection: There are discharge and suction pressure detection func-
tions on controller, it makes controller control the EXV more accurately.

Fan control: Controller can drive AC fan, EC fan and DC fan.

Defrost control: There are three different defrost mode (none defrost/electrical/
Freon) for user to choose.

Switch signal input: There are 6 switch inputs.

Alarms: there are up to 26 protection functions ensure system safety.

EXV control: Controller controls the EXV based on suction super-heat, make the
system to operate at its optimal state.

EVI control: Controller controls the EVI based on discharge temperature or injec-
tion super-heat.

Spray control: The spray solenoid valve can be opened or closed to control the
discharge temperature.

RS485: There are 4 RS485 ports on controller, 2 for driver, 1 for HMI, and 1 for
backup.

1.2. Parameters

Measuring temperature range: -40°C ~150°C (resolution ratio 0.1°C)

supply voltage: 100~240VAC 50/60HZ

Usage environment: Temperature -25°C ~70°C , relative humidity < 85%, no con-
densation

Output capacity: 250VAC 5A (resistive load)

temperature sensor: NTC R25=10KQ, B(25/50)=3470K

Pressure sensor: 4-20mA or 0.5-4.5V

Interface: RS485, 9600bps, 8N1

AC fan (single) rated power: 500W rated current: 2.5A

EC fan (single) rated power: 500W rated current: 2.5A

DC fan (single) rated power: 900W rated current: 2.5A, needs to be used with fan
power board
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2. Instruction

2.1. Interface Description
2.1.1. Power on/screensaver
interface:

024/0 (1)

Invotech Scroll Techologies Co., Ltd. ©

Communication interrupted, please che@t
he controller and wiring.

- Setting
http://www.invotech.cn/

Ty p o
Sgm e
t:,r“ e |
ol =y

@ HMI version

(@ When there is poor communication
during startup, a message prompt
will be displayed at this location

(3 Click to enter the settings interface
(displayed when communication is
poor)

@ Current communication address
(default to 1)

2.1.2. Main interface
saws @ stop O Creuren,
Compressor Spe 0
Preset pressul@ 4.0 Bar
Discharge T. @ 20.86 Bar 8.39 Bar
Mian BXVstef®) 60 ® 140cC

© o ¥ () a
Status Settings Defrost On/Off Alarm

High pressure switch trigging®2024/02/27 14:37:47 @

@ Current state (Running/ Shutdown/
Standby/Defrosting/water drop/
Fault)

(@ Compressor Speed

(3 Setting temperature or pressure

@ Discharge temperature

® Steps of main EXV

® Running mode (temperature/ pres-
sure controlled refrigeration)

@ Current temperature or pressure
label

Right time pr

Current temperature or pressure
value

(® Evaporation temperature corre-
sponding to the suction pressure

System status interface entry

() System setting interface entry

@ Manual defrosting interface entry

@) On/off interface entry

Alarm query interface entrance

@ Current alarm information

2.1.3. System status inter-
face

Common items ﬂ
TargetT. (1) 129.5°C  Main EXV 60
Suction T. @ 252°C c“"""‘“‘"c"m@ 0.00A
Discharge T(3) 25.3 C  compressorspeid) 0 rps
Suction P.(3) 8.40 Bar

Discharge T(5) 20.86 Bar gptemschen
Evaporation (6) 14.0 C o ——
Condence T(7) 47.6 °C

<smm @ O o=

(D Target Temperature: The target
temperature value set by user

@ Suction Temperature: The tempera-
ture of compressor suction inlet.

(3 Discharge Temperature: The tem-
perature of compressor discharge
outlet.

@ Suction pressure: The pressure of
compressor suction inlet.

® Discharge pressure: The pressure of
compressor discharge outlet.

® Evaporating temperature: Satura-
tion temperature corresponding to
suction pressure.

@ Condensing temperature: Satura-
tion temperature corresponding to
discharge pressure.

Main EXV steps: The steps of main
EXV.

(® Output current: The output current
value of inverter.

Compressor speed: Right time
speed of compressor.
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) System diagram entry

@ Other status interface entry

@ Right time temperature interface
entry

Back to main interface

__Others
Main EXV @ 60 Speed of Fan 1@ 0rpm
Banchexv  (2) 0 Speed offan2(8) 0 rpm
Power-on time @ 3H 28 min
Running time @ OH 0 min
Total power-on lim@ 3H 28 min
Total running lime@ OH 0 min
e @ O )

(D Main EXV steps: The steps of main
EXV.

@ Branch EXV steps: The steps of
branch EXV.

® Power on time: Display the current
power on time.

@ Running time: Display the current
running time of compressor.

® Total power on time: Display the
total power on time.

® Total running time: Display the total
running time of compressor.

@ Speed of fan 1 The speed feedback
from variable speed fan 1.

Speed of fan 2:The speed feedback
from variable speed fan 2.

© Inverter parameter setting interface
entry.

Debug interface entry.

() Back to main interface.

. Inverter status @y
Right time speed d rps ®
Bus voltage ov @
Output current 000 A @
Temperature 0 eC @
®

Preset speed 0 rps

< © QO e

@ Right time speed:The compressor
speed feedback from interter.

@ Bus voltage: The value of bus volt-
age

(3 Output current: The output cur-
rent value of inverter.

@ Temperature: The highest tempera-
ture value of inverter.

® Preset speed: The setting speed val-
ue by user.

® Switch input interface entry.

@ Other status interface entry

Back to main interface

Switch status ﬂ
r— — ]
Remote switch

PR C

@ Low pressure switch: This switch
indicate low pressure of system.(0«
Normal;1. Trig)

@ Remote switch: The status of re-
mote switch.(0. stop;1l. running)
® High pressure switch: This switch
indicate high pressure of system.(0«

Normal ;1. Trig)

@ Relay output interface entry.

® Inverter parameter setting interface
entry.

® Back to main interface.

Relay output
Inverter :! : Inner fan

4-way valve @ Main Ioopva
Defrost bypass@ Outer heater @
Balance bypass(Z) Inner heater {0)
Spray valve @ Outer Fan 1 @
Crankshaft neat@ Outer Fan 2 @
< © O
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@ Inverter: Output status of relay
which controls inverter.

(2 4-way valve: Similar to the above.

3 Defrost bypass:Similar to the above.

@ Balance bypass:Similar to the
above.

® Spray valve:Similar to the above.

® Crankshaft heater:Similar to the
above.

@ Inner fan:Similar to the above.

® Main loop valve:Similar to the
above.

(9 Quter heater:Similar to the above.

Inner heater:Similar to the above.

@) Quter Fan 1: Similar to the above.

(2 Quter Fan 2: Similar to the above.

@ Pressure interface entry.

Switch input interface entry.

(5 Back to main interface.

L. Righttime Pressure, O
Suction P. (Ampere) 8,33 Bar@ @ sucton®. urve.
oscnargep. wmperes 21.01 Ba®)

SuctionP. (volty 10,03 Ba@ @ Discharge P. curv

Discharge P. (Volt)  24.96 Ba@

=) © ump

(@ Suction pressure (ampere type):
Suction pressure value measured
by ampere type pressure sensor.

(@ Suction pressure curve: The curve
of suction pressure.

(3 Discharge pressure (ampere type):-
Discharge pressure value measured
by ampere type pressure sensor.

@ Discharge pressure curve: The curve
of discharge pressure.

® Suction pressure (voltage type):
Suction pressure value measured
by voltage type pressure sensor.

® Discharge pressure (voltage type):
Discharge pressure value measured

by voltage type pressure sensor

@ Right time temperature interface
entry.

Relay output interface entry.

® Back to main interface.

... Righttime Temperat

(@storageT. ()25.0 C 25.3 °C
Inner coil T. (5)25.2 °C ~ AmbientT. @24_9 C
Outer coil T. @25,1 C Suction T. 25_2 T
® pri00 @@29.0°C

P—— ©

(D Storage temperature: storage tem-
perature curve entry.

(@ Storage temperature: The value of
the temperature sensor placed in
the storage.

® Discharge temperature: discharge
temperature curve entry.

@ Discharge temperature: The value
of temperature sensor placed at
discharge outlet of compressor.

® Inner coil temperature: The value of
temperature sensor placed at evap-
orating coil.

® Ambient temperature: The value of
temperature sensor in the environ-
ment.

@ outer coil temperature: The value of
temperature sensor placed at con-
densing coil.

Suction temperature: The value of
temperature sensor placed at suc-
tion inlet of compressor.

(@ PT100: PT100 temperature curve
entry.

PT100: The value of PT100 sensor.

() Debug interface entry.

@ Pressure interface entry.

@ Back to main interface.
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[ storage Temperature @
W 2024/02/27
46 @ T
22 —l;L‘
-2
-26
50 2024/02/27 14:57:

14:58:46

(@ Storage temperature curve: sam-
pling cycle is 10s.

@ Back to right time temperature in-
terface.

B PT100

e ® 202311/13
380

260

140

53

20 f—T
100 23/11/13 10:45:
10:46:41

10:51:01

(@ PT100 curve: sampling cycle is 10s
@ Back to right time temperature in-
terface.

[ Bischarge temperature, . @ dy
130 @ 2024/02/27
104
78
52
2 ! } 253
0 2024/02/27 14:57.

14:59:06

@ Discharge temperature curve: sam-
pling cycle is 10s.

@ Back to right time temperature in-
terface.

[ Suction pressure
29 @ 2024/02/27

839

0 2024/02/27 14:58:
14:59:46

@ Suction pressure : sampling cycle is
10s.
(@ Back to pressure interface.

lpischarge pressure @

50

@ 2024102/27
40 : ;
30
20 | 208
10
0 2024/02/27 14:57:
14:59:56

(@ Discharge pressure : sampling cycle
is 10s.
(@ Back to pressure interface.
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2.1.4. Settings

(@ User parameters setting interface
entry (no password).

User parameters: Parameters com-
monly used by users.

@ Device parameters setting in-
terface entry (initial pass-
word “1111117 )

Device parameters: Parameters re-
lated to system operation.

(3 HMI parameters setting interface
entry (no password)

HMI parameters: RTC, language,
screen parameters and communi-
cation parameters etc.

@ Password modification interface
entry

(® Back to main interface

2.1.4.1. User parameters set-
ting

Mode Refrigerant @‘\
T.comrolledrelri@ion j R404A -

YRE, Please select the working mode and re
frigeranc first, and then click the butto
Itz n below.
@ Working mode: Mode selection for
users to choose from
The corresponding buttonsin = ®

and @ below will appear only after
selecting the working mode.

@ Refrigerant: Refrigerant selection
for users to choose from.

(3 Target set: The entrance to the tem-
perature controlled refrigeration
setting interface.

@ Target set: The entrance to the pres-
sure controlled refrigeration setting
interface.

® Back to settings interface.

2.1.4.1.1. Temperature con-
trolled refrigeration

Hefin Temperature controlled refrigeration
il A

Target Temperature 0.0°C (D + ‘ -
-
Standby temperature -20°C @ + ‘ -
| S—— —
Restart temperature Li]@ I ‘ j

(@ Target temperature: the controller
adjusts the compressor speed,
and controls the target at this
temperature.

Click on the numerical value to set
the target temperature value, and
the "+"/"-" signsonthe  rightcan

adjust the set value to 0.1°C
each time.

@ Standby temperature: When the tar-
get is below this temperature, the
compressor will shut down
Click on the numerical value to set
the standby temperature value, and
the "+"/"-" signs on the right can
adjust the set value to 0.1 °C each
time.

(3 Restart temperature: When the tar-
get is above this temperature, the
compressor will restart.

Click on the numerical value to set
the restart temperature value, and
the "+"/"-" signs on the right can
adjust the set value to 0.1 °C each
time.
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@ Back to user parameter setting in-
terface.

2.1.4.1.2. Pressure con-
trolled refrigeration -sum-
mer mode

B Pressure controlled refr\geratiu «
it e @ @ r - @

R404A 12,6 C
TargetPressure  pndiOuBatm (D pbn

Sndbypresare 30 Babn(Deb
Restrtpressure - 5.0.Bate (O

Ambient T, SW"Cr\If'\g m
ode 0wt @D+

@ refrigerant,

@ The saturation temperature corre-
sponding to the target pressure.

® The current interface is the summer
mode parameter setting interface.
Click to switch to the winter mode
parameter setting interface.

@ Target pressure: the controller ad-
justs the compressor speed, and
controls the target at this pressure.

Click on the numerical value to set the
target pressure value, and the "+"/"-
"signson therightcan adjust
the set value to 0.1bar each time.

® Standby pressure: When the target
is below this pressure, the compres-
sor will shut down
Click on the numerical value to set
the standby pressure value, and the
"+"/"-" signs on the right can adjust
the set value to 0.1bar each time.

® Restart pressure: When the target is
above this pressure, the compres-
sor will restart.

Click on the numerical value to set
the restart pressure value, and the
"+"/"-" signs on the right can adjust

|
|

the set value to 0.1bar each time.

@ Switching mode ambient tempera-

ture: The ambient temperature val-
ue when the controller switches to
summer mode.
Click on the numerical value to set
the ambient temperature value,
and the "+"/"-" signs on the right
can  adjust the set value to 0.1°C
each time.

Back to user parameter setting in-
terface.

2.1.4.1.3. Pressure con-
trolled refrigeration -winter
mode

— Pressure controlled reFrigerazion«
~t . 904A @)12 o MM Mode €)

Target Pressure 4.0 Bar @ -+ -

Standby pressure 2.0 Bar + -

Restart pressure 3.0rBaI’ @ + -
S‘I’r;hlenl T. switching m 50C @ + >

@ refrigerant,

@ The saturation temperature corre-
sponding to the target pressure.

® The current interface is the summer
mode parameter setting interface.
Click to switch to the summer
mode parameter setting interface.

@ Target pressure: the controller ad-
justs the compressor speed, and
controls the target at this pressure.

Click on the numerical value to set the
target pressure value, and the "+"/"-
"signson therightcan  adjust
the set value to 0.1bar each time.

® Standby pressure: When the target
is below this pressure, the compres-
sor will shut down

© 43

Click on the numerical value to set
the standby pressure value, and the
"+"/"-" signs on the right can adjust
the set value to 0.1bar each time.

® Restart pressure: When the target is

above this pressure, the compres-
sor will restart.
Click on the numerical value to set
the restart pressure value, and the
"+"/"-" signs on the right can adjust
the set value to 0.1bar each time.

@ Switching mode ambient tempera-

ture: The ambient temperature val-
ue when the controller switches to
winter mode.
Click on the numerical value to set
the ambient temperature value,
and the "+"/"-" signs on the right
can  adjust the set value to 0.1°C
each time.

Back to user parameter setting in-
terface.

2.1.4.2. Device parameters
setting

Deyjce parameters

4\

(@ System parameters interface entry.

(@ Defrosting parameters interface en-
try.

(3 Fan parameters interface entry.

@ EXV parameters interface entry.

® Inverter parameters interface entry.

® Alarm parameters interface entry.

@ Manual debug interface entry.

Back to main interface.

2.1.4.2.1. System parame-
ters setting

Jiisystem parameters @B sy

suapvave satewren o) Power off _ System control mod&ocal Control
rypeol[f\nlfhlallxthll\@w;[e;pump mmnmmnpw@ Stop.

:ammunlminnaddr@h 1 PT100 rderen(:rtslsl. 4300

Cwﬂuﬂ(mndnmagm‘cr ) (m‘)!milmnhﬂﬂ-lp. 00°C

Minimum stop mm(ﬁl 3 Min Oil return interval QQ 3H

. Digital input settings Ei' _

@ Four-way valve status when the
mode is refrigeration : The status of
the four-way valve when the system
is operating in refrigeration mode.
(0. Power off, 1. Power on).

@ Type of Inner heat exchangers: fan
or water pump.

(® Communication address of control-
ler: Set the communication address
of the controller, setting range:
1-247 (New address takes effect af-
ter restart).

@ Compensation of storage tempera-
ture: default valueis 0 °C .

® Minimum stop interval: Set the min-
imum stopping interval, the default
time is 6 minutes.

® System control mode: 0. Local con-
trol; 1. Remote control.

@ System state when power on: 0.
Shutdown; 1. Recovery.

PT100 reference resistance: Set
the PT100 sensor reference resis-
tance, with a default value of 430 Q.
(Please do not modify).

@ Compensation of discharge tem-
perature: default valueis 0 °C .

Qil return interval: Set the oil return
interval time , with a default time of
3 hours.

() Temperature sensor settings inter-
face entry.

@ Switch input settings interface en-
try.

@ Pressure sensor settings interface
entry.

Reset to factory settings entry.
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@ Back to the maintenance settings
interface.

2.1.4.2.2. System Parame-

ters - Temperature Sensor
Enabling

perature sensor enam

Storage T. (1) jEnabley  Discharge T. (2)§Enabley

Inner coil T.(3) [Ef@BIg)  Ambient T.

Outer coil T.(5) JERBBIEY Suction T. (©)ERabley
pr100 (O (EREBIEN

R25of commonNTC [ 10 KQ . B O] 3470 |
msorascagenic (10KQ SO s (@) 3470

@ ~ @ Enable or disable the tempera-
ture sensors.

R25 of common NTC: Set the resis-
tance value of common NTC at 25
°C, with a default value of 10KQ.

© B value for common NTC: Set the B
value for common NTC, with a de-
fault value of 3470.

R25 of discharge NTC: Set the resis-
tance value of discharge NTC at 25
°C, default value is 10KQ.

) B value of discharge NTC: Set the B
value of discharge NTC, with a de-
fault value of 3470.

@ Back to the system parameter inter-
face.

2.1.4.2.3. System Parameters
- Pressure Sensor Enabling

pressure sensors settings @y
Suction P. (Amper@ —
Discharge T. {Ampet@ -

suction P. (voly) (5) -Disable:
Discharge P. (Voll@ m (®)
Range of Suction P. (Ampere) 20.0 Bar ©)
Range of Discharge P. (Ampere) 50.0 Bar @
Range of Suction P. (Volt) 20.0 Bar @
Range of Discharge P.(voly [ 50.0 Bar @

i

@ Suction pressure sensor measured
by current: Enable or disable this
sensor. (0, disabled; 1, enabled).

@ Press to choose absolute pressure
display or relative pressure display.

3 Discharge pressure sensor mea-
sured by current: Enable or disable
this sensor. ( 0, disabled; 1, en-
abled).

@ Press to choose absolute pressure
display or relative pressure display.

® Suction pressure sensor measured
by voltage: Enable or disable this
sensor. (0, disabled; 1, enabled).

® Press to choose absolute pressure
display or relative pressure display.

@ Discharge pressure sensor mea-
sured by voltage: Enable or disable
this sensor. ( 0, disabled; 1, en-
abled).

Press to choose absolute pressure
display or relative pressure display.

@ Range of suction pressure sensor
measured by current: Set the max-
imum value that can be measured
by this sensor.

Range of discharge pressure sensor
measured by current: Set the max-
imum value that can be measured
by this sensor.

() Range of suction pressure sensor
measured by voltage: Set the max-
imum value that can be measured
by this sensor.

@ Range of discharge pressure sensor
measured by voltage: Set the max-
imum value that can be measured
by this sensor.

@ Back to the system parameter inter-
face.
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2.1.4.2.4. System Parame-
ters - Digital input settings
L. Digital inputsettings ﬂ
tonprssrs (D JERREH NCs

Hign pressure swi((h@_ —Ne— @
Remote Switch @- ~NC @

(M®@® Enable or disable the switches-
, @@® Set the switches NC or NO.

@ Back to the system parameter inter-
face.

2.1.4.2.5. System parame-
ters - factory reset window

Confirm whether to rest

ore fﬁﬁory settil@!
= e

@ Confirmation: Restore all data to
the factory parameters
@ Cancel

2.1.4.2.6. Defrosting param-
eters

— 0efrost parameters R

Defrost method

Conditions for entering defrosting Conditions for exiting defrosting.

anients. (@) 50°C ] govinueusdevsing B) (g Min

oot (Y2t @ 25T |
Heat exchange amx@ 5:C Condensing T(:)} 45°C
e mmmw“@ 3 Min I,gf'l“hn sumsauma@_n-u_
Cum\amrwnnins(@ 45 Min Dripping time @{ 10 Min

@ Defrost mode: The defrost mode
can be set. ( 0. No defrosting; 1.

defrosting by electrical heater; 2.
Electrical defrosting by Freon;).

@ Entering defrosting environment
temperature: The ambient tempera-
ture when entering defrosting can
be set, with a default temperature
of 20°C.

® Evaporating temperature for en-
tering defrost: The temperature for
entering defrost coil (evaporation
temperature) can be set, with a de-
fault temperature of -3°C..

@ Heat exchanger temperature dif-
ference for entering defrost: The
temperature for entering defrost
heat exchange (evaporation side
ambient temperature - evaporating
temperature) can be set, with a de-
fault temperature of 10 °C .

(® Heat exchange temperature dif-
ference judgment time: The heat
exchange temperature difference
judgment time can be set, with a
default time of 3 minutes.

® Entering defrost cumulative running
time: The accumulated running
time for entering defrost can be set,
with a default time of 45 minutes.

@ Maximum defrosting time: The max-
imum defrosting time can be set,
with a default time of 8 minutes.

Coil temperature to exit defrosting
status : The exit defrosting coil tem-
perature can be set, with a default
temperature of 25°C .

(® Condensation temperature to exit
defrosting: The exit defrosting con-
densation temperature can be set,
with a default temperature of 25 °C.

Inner fan status during defrosting:
During defrosting, the internal fan
status can be set. (0, stop; 1, run-

ning).
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@) dripping time: Waiting for the drip
to end after defrosting, with a de-
fault time of 10 minutes.

@ Back to the maintenance settings
interface.

2.1.4.2.7. Fan parameters

Jsetings of varivle speed fanu Oy
Type of fans @_ Notan Fanspeed regulalion@ 305
Spngepser et DY 10,0 C | puyotan saring spB)[ 80 %
Minimum condensatiofB) 15 C ) Y2 manmumeueut @) 5.5 v
Marimum evaporaion@) 25 °C ) (8¢ minimumoupucof@) 3.1 v

@ Fan type:0, AC fan; 1, EC fan; 2, DC
fan.

@ Heat transfer difference: the heat
transfer difference between target
condensation temperature and am-
bient temperature can be set, and
the default value is 5.0°C .

® Minimum condensation tempera-
ture: the lowest condensation tem-
perature to start external fan.

@ Maximum evaporating temperature:
the highest evaporating tempera-
ture to start inner fan.

® Fan speed regulation period: If the
fan is EC or DC fan, the adjustment
cycle can be set, and the default
value is 30 seconds.

® Fan startup speed percentage: the
startup speed percentage of fan can
be set, the default value is 80%.

@ VSP maximum output voltage: the
maximum output voltage of the
VSP port. The default value is: 10V.
(This value must be set according to
specification of fan)

Back to the Maintenance Settings
interface.

2.1.4.2.8. Electronic expan-
sion valve parameters

i, Bosenings i (0dN
i ex onvol o (Dfiolecusups Moin et sep o (GFY 250 35

superhestincooingmd2]_ 5.0 T | ManeedsiepiniB) 950 4

) SO R |

Pme"mzmnﬂmamt@! 0.7 mmsxvmmmuméjl 60 &

D(mmﬂenlnlmln[@l 2.8 Mim(xvlwlsleps@ 5(&5

Amsnmem peuodallr@ 105 wﬂmumnmwm@' 12H ]

:amwsﬂnwm-iﬁ) 490 & m.mmwmmgueuqa 208
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@ Main valve control logic: 0: no EXV
1: controlled by super-heat 2: fixed
steps

@ Refrigeration super-heat: the tar-
get super-heat of the main EXV,
(super-heat = suction tempera-
ture-evaporation temperature).

® Super-heat in heat-pump mode

@ P coefficient of main EXV: the pro-
portional coefficient during auto-
matic control of the main EXV.

® D coefficient of Main EXV: the differ-
ential coefficient during the auto-
matic control of the main EXV.

® Adjustment cycle of main EXV

@ The step of main EXV when defrost-
ing: The fixed steps of main EXV
when system is defrosting.

® The fixed steps of Main EXV when
in refrigeration mode: If “fixed
steps” is chosen in parameter @ ,
the main EXV will keep in this steps
at refrigeration mode.

© The fixed steps of Main EXV when in
heating mode: If “fixed steps” is
chosen in parameter @ , the main
EXV will keep in this steps at heating
mode.

Initial minimum steps of main EXV:
the minimum steps of the main EXV
during the starting stage of the sys-
tem.
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@ Minimum steps of main EXV: the
minimum steps of main EXV during
adjustment.

@ Total steps of main EXV: the maxi-
mum steps of main EXV during ad-
justment.

@ Initialization cycle of main valve :
The main valve needs periodic ini-
tialization to ensure the accuracy of
its position.

@ The delay opening time of main
EXV: the main EXV is delayed to
open in the starting stage.

@ Go to the next page for settings.

Back to the Maintenance Settings
interface.

PR — EXV settings ﬂ

z:mixvn}mmt@LM Branch EXV control \@“
AmbleacTof e m@(% supmammm@ 30C

lalgemld-s(natge@ Esne)

:'cloedﬂuwofmsu@ (09 )

0 coeficent of 1 sm@ [ i)

;;;elllnemn(mdls@ (o9 )

;:rlﬁmma!(vj m:@ )

S © ©

@ The delay adjustment time of main
EXV: the main EXV is delayed to ad-
justin the starting stage.

@ Ambient temperature of Main EXV
delayed opening: below this tem-
perature, the delayed opening logic
of the main EXV takes effect.

® Branch EXV control logic: 0: no EVI
1: discharge temperature control 2:
discharge & super-heat control .

@ super-heat of discharge : when dis-
charge temperature is below the
value of ® , target discharge tem-
perature = condensing temperature
+this value.

® Target of discharge temperature:
when discharge temperature is

higher than this value, the control-
ler open branch EXV to make it to
this value.

® Kp of EVI at super-heat mode: the
proportional coefficient of the
branch EXV when working at su-
per-heat mode.(PID parameters).

@ Kd of EVI at super-heat mode.

Kp of EVI at discharge temperature
control mode: the proportional
coefficient of the branch EXV when
working at discharge temperature
control mode.

© Ki of EVI at discharge temperature
control mode.

Back to the previous page of EXV
settings

() Go to the next page of EXV Settings

@ Back to the parameter settings
home page

s wvseting i
Branch EXV minim 0% ®
Adjigmentpecod of b (EETIGIN) @

Fgteentes (0% )
Banch BV toulsteps [ 500 25 J@

< © © mmmp

@ Minimum steps of branch EXV:
the minimum steps of branch EXV
during the adjustment process.

@ Adjustment cycle of branch EXV.

® Branch EXV steps when defrosting:
the steps of branch EXV when de-
frosting.

@ Total steps of branch EXV: the maxi-
mum steps of branch EXV.

® Back to the previous page of EXV
settings.

® Go to the first page of EXV settings.

@ Back to the parameter settings
home page.
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2.1.4.2.9. Inverter parame-
ters

L Inverter parameters ﬂ
Inverter brand @ sanhua End of resonate sae
Maxmum speed @ 90 rps sunurm-u-lnu:
Minimum speed @ 30 rps End of resonate weeM

s i @) 50 1ps ) RS 105 ]

Surl!puﬂvﬂmﬂhull@ 50 rps Pcoemum!mspeeq a 2000

Speed when defrvslu@ 90 rps omfﬂm«mm«@\ij

Sunnlmmlmxpu@ 0 ng

O —

@ Inverter brand: according to the
type of inverter to choose the in-
verter brand. Restart to take effect.

@ Maximum speed.

® Minimum speed.

@ Start speed in refrigeration mode.

® Starting speed in heating mode.

® Speed during defrost.

@ Resonant start speed 1: combined
with resonance end speed 1, the
speed adjustment process will
avoid the speed interval of this sec-
tion.

Resonant end speed 1: combined
with resonance start speed 1, the
speed adjustment process will
avoid the speed interval of this sec-
tion.

(® Resonant start speed 2: combined
with resonance end speed 2, the
speed adjustment process will
avoid the speed interval of this sec-
tion.

Resonant end speed 2: combined
with resonance start speed 2, the
speed adjustment process will
avoid the speed interval of this sec-
tion.

() Speed adjustment cycle: PID speed
adjustment cycle.

@ Speed adjustment Kp: the propor-
tional coefficient when the speed is
automatically controlled according
to the target.(PID parameters).

@ Speed adjustment Kd: the differen-
tial coefficient when the speed is
automatically controlled according
to the target.(PID parameters).

Go to the next page for Settings.

@ Back to the parameter settings
home page.

By nverter parameters )N
Night mode (-D Turn off Max spuﬂofmm!mncl 50 rps
Z(;:,llme:#niﬂ“mvd@ 21H 5# llmdmnlnmde@] 77H7 l
ﬁ,::,"..’;"""‘"’"""’“@ 30 Min ] :.JT!;.mEMmyum_u@ 30 Mﬂj
Current mevawua@ 3

<=mm ©

@ Night mode: Switch for night mode,
select on or off.

@ Night mode onset (time): the hour
time of night mode onset.

® Night mode onset (minutes): min-
utes of night mode onset.

@ Current mode value: display only.
1 &3 represents entering the night
mode; 2 &4 represents exiting the
night mode.

® Maximum speed at night mode.

® End time of night mode (hour): the
hour time at the end of night mode.

@ End time of night mode (minute):
the minute time at the end of night
mode.

Back to the previous page of the
settings.

©@ Back to the parameter settings
home page.
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2.1.4.2.10. Alarm parameters

Alarm parameters ﬂ
uim—presurelmom@[ 3R J Dmhar}!wm\urpf‘)l‘ 108 °C
fiph e ok B 33 )| Rt eana@) 60 C )
U B 3R prmecion e (D) 65C
Kot ambien Temps €3 (RTINS s e O3 K
S smeaue@BY 125 C ) psbenn {42 bar
b =(8) (12 bar

M High-pressure protection lock-
down times: After triggering the
high-pressure protection times of
this value within half an hour, the
system enters a locked state and
needs to be manually reset.

@ Low-pressure protection lockdown
times: After triggering the low-pres-
sure protection times of this value
within half an hour, the system en-
ters a locked state and needs to be
manually reset.

3 High discharge temperature protec-
tion lockdown times: After trigger-
ing the high discharge temperature
protection times of this value within
half an hour, the system enters a
locked state and needs to be manu-
ally reset.

@ Low ambient temperature protec-
tion value: enter the protection
when the ambient temperature on
the evaporation side is lower than
this value.

® Discharge temperature protection
value: enter the protection when
the discharge temperature is higher
than this value.

® Low pressure pressure protection
value: Pressure value when trigger-
ing low pressure protection.

@ Discharge temperature value to for-
bid speed increase : when the dis-
charge temperature value is higher
than this value, the speed of the

compressor is limited.

Condensing temperature value to
forbid speed increase : when the
condensing temperature value is
higher than this value, the speed of
the compressor is limited.

© High condensing temperature pro-
tection value: enter the protection
when the condensing is higher than
this value.

High condensing temperature
protection lockdown times: After
triggering the high condensing tem-
perature protection times of this
value within half an hour, the sys-
tem enters a locked state and needs
to be manually reset

@ High pressure pressure protection
value: Pressure value when trigger-
ing high pressure protection.

@ Return to the parameter settings
home page.

2.1.4.2.11. Manual debug-
ging
Manual @

Items CurrentValue Setting value
wain EXV 0y MLOE
Branch EXV. 04 @ 0%
Duty of varible speed fan 0% @ L 0%
Compressor speed orps @( 0rps ) Aum@
Tt relay mam| cpers g Fraba @ Enable

Non professionals are not allowed to operate. Our comp

& R iAoy 'ﬂ'ﬁ.fﬁ’é;éﬁ“&%re"&?.'o?.?m”' e

@ Main EXV: The current value of the
main EXV is displayed, and the
manual set value needs to be in-
consistent with the last set value to
take effect.

@ Branch EXV: the current value of
the branch EXV is displayed, and
the manual set value needs to be
inconsistent with the last set value
to take effect.
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3 Duty of variable speed fan: the cur-
rent value of duty of variable speed
fan is displayed, and the set value
should be inconsistent with the last
set value to take effect.

@ Compressor speed: the current
value of the compressor speed is
displayed, the set value should be
inconsistent with the last set value
to take effect.

® Relay output enable: Manual con-
trol of single relay output requires
enabling status to set.

® Compressor speed fixed or auto-
matic control selection button.

@ Relay output: relay manual opera-
tion page.

NOTE

(® Back to the parameter settings
home page.

2.1.4.2.12. Relay manual op-
eration

lay manual operation
Item  Currentsta Setting Item  Currentsta Setting
Inverter @—'UF Inner fan ® OFF

R ORI v - (O
Defrost bypass @ SOFFY  uter heater @ OFF
Balance bypass @‘G'FF Inner heater {@orF

Spray valve @ <OFF"  outerfant @‘0#

Crankshaft heater @‘GFF Outer Fan 2 @ ~OFF"

on professionals are not allowed to operate. Our company is not respansibl
& for equipment damage or personal injury caused by improper operation!

2.1.4.3. HMI Settings

HMI settings
#E (@ mgish =] 2024/02/27 15:50:40
vate  (2)2024.2. 27 15:50:39 (@) set |
Saeemavzrllmeo@ 1205 Touch sound @ Buzz
Slave address s@ 1 ) Right now addre@ 1
baudrate (B) (9600 ] comerror ditogue )  Enable
Verify Mode @ 0
paagis (D1 T LE] @
Stop Bits L o) = %

@ Switch the language, can set up
Chinese or English.

@ Set the screen time, click the corre-
sponding position to set the year,
month, day and second. Press “set”
button to take effect.

(3 The time to automatically enter the
screen saver after the screen with-
out operation.

@ The correspondence address of the
slave where this screen attempts to
communicate.

(® Communication Baud rate setting.

® Communication verification mode
setting.

(@ Communication data bits setting.

Communication stop bit setting.

© Confirm setting button after chang-
ing the time.

Touch accompaniment.

() The current correspondence ad-
dress is displayed

@ Communication fault pop-up en-
able: whether to set an alarm pop-
up in the event of a communication
fault.

@ Confirmation button to change the
com settings

Obtain the information of HMI ver-
sion, controller software version,
and controller hardware version.

2.1.4.4. Password Settings

Please enter a new passport
(Phs6803200
Please remember this password!
@dify and exit

Only entering the correct password
can enter the Password Settings
page

@ Enter the password that you want
to change
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@ Confirm the modifications and exit
(3® Abandon modifications and return
to the Settings page

2.1.5. manual defrosting
@ stop O

Defrost

@ Displays the current running status
of system

@ Manual entry of defrosting

® Manual stop defrosting

@ Back to the main page

2.1.6. Startup & Shutdown

OF
@ @
Turnon “
— —

@ System turn on
@ System shut off
(3 Back to the main page

2.1.7. Alarm
[ Gicalarm (7) Right time Alarm (2)wHistory.alarm ﬁ
b LELE | BREREY (8] | B
1 | 2024/02/27 15:53:26 | _Commum:almnerror
2| 2024/02/27 15:53:26 | VHigh pressu@wnch

@ Clear real-time alarms

@ History alarm page entry

® Currently triggered real-time alarm
information, including alarm time,
release time, and alarm content.

@ Back to the main page

tisonaamny (D Cobosmasscnn
i j@ History Alarm (2} e,
W] MESW | WENE | SEGS

1] 2024/02/27 15:53:26 | _[OmmUN(BYIDn erro

2 | 2024/02/27 15:53:26 | [High pressure switch

- egothsogaem (D)

@ Clear the historical alarm informa-
tion

@ Real-time alarm page entry

@) Displays the historical alarm infor-
mation, including the alarm time,
the release time, and the alarm
content

@ Historical alarm export needs to be
used with USB or SD card

(® Back to the main page
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4. HMI Size
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©
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5. Warning logic table
Alarms instructions Possible cause / Actions Restore
Storage Automatic
Temperature
recovery
sensor error
Internal coil Automatic
temperature
recovery
sensor error
Outer coil Automatic
temperature
recovery
sensor error 1. Sensor is not connect.
Ambient The sampled tem- | 2. Poor interface contact. .

- . Automatic
temperature | perature value is not | 3. Sensor is broken. recover
sensor error | in the normal range. | 4. Wire is not good. y
Suction 5. The control board is not good.
temperature Automatic
probe has recovery
sensor error
Discharge Automatic
temperature

recovery
sensor error
The PT100 Automatic
sensor error recovery
Discharge . The machine will be locked for
Discharge tempera- - -
temperature s three times within half an hour,
) ture is higher than : Lock
too high pro- 125° C (adjustable) and click to clear the fault on the
tection ) HMI after fault-removing.
Discharge The compressor reduces the
Tempistoo | Discharge tempera- |frequency and automatically .

. . A . automatic
high and lim- | tureis higherthan | recovers when the discharge recover
ited frequen- | 108° C (adjustable) |temperature is lower than 98° C y
cy (adjustable)

Condensing tem- . .
The conden- The machine will be locked for
S perature or outer - -
sation is too . . three times within half an hour,

- coil temperature is . Lock
high protec- . o and click to clear the fault on the

. higher than 65° C .
tion . HMI after fault-removing.

(adjustable)
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sor error

equalto0

Alarms instructions Possible cause / Actions Restore
The conden- | Condensing or outer | Only alarm, no treatment, when
sationistoo | coil temperatureis |the discharge temperature is automatic
high and higher than 60° C lower than 60° C, automatically | recovery
limited (adjustable) recover
ng.h pressure The machine will be locked for
. switch is trigged or - o
High pressure | . three times within half an hour,
) discharge pressure : Lock
protection S and click to clear the fault on the
is higher than 32bar .
. HMI after fault-removing.
(adjustable)
Low pressure switch . .
o . The machine will be locked for
is trigged or suction . s
low voltage . three times within half an hour,
. pressure is lower . Lock
protection ; and click to clear the fault on the
than 0.2bar (adjust- .
HMI after fault-removing.
able)
. 1. Poor interface contact.
. Continuous commu- L
Communica- | . ; ... | 2. Wireis not good. .
- . nication failure with . Automatic
tion failure . 3. Wire sequence error.
s inverter for 10s (0.5s ) recovery
with inverter detection once) 4. Inverter is broken.
5. The control board is not good.
. 1. Poor interface contact.
. The popup window L
Communica- 2. Wire is not good. .
- . on the HMI shows an . Automatic
tion failure abnormal communi- 3. Wire sequence error. recover
with HMI jrivel 4. HMIis broken. y
’ 5. The control board is not good.
The suction | The suction pres- 1. Poor interface contact. Automatic
pressure sen- | sure was detected -
sor error as beingequalto 0 2. Wiring error recovery
g€q 3. Wire is not good.
) ) 4. Sensor is not good.
The discharge | The cﬁscharge pres- | 5. The control board is not good. | o ;tomatic
pressure sen- | sure is detected as | 6, Unfilled refrigerant. recovery
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6. Parameter Setting Explanation Table

Cat-

Cat-

ego- Name Range Default | Unit Location rr?zfr-k
ry
Tempera-
ture control | Tempera- .
Work mode | mode/volt- | ture con- Setti n%iSI;USSGF Set-
age control | trol mode &
mode
R404A/R22/
R410A/ .
e R o | Sngserse
R407C/
R407F/R507
Settings-User Set-
Tarég;tttle:'?- -40~70 0 °C | tings-Temperature
P Control Cooling
Standby Settings-User Set-
tempera- -40~70 -2 °C tings-Temperature
ture Control Cooling
c
8 ) Settings-User Set-
@ Stzg:s:z -40~70 3 °C | tings-Temperature
= P Control Cooling
=}
@ Target Settings-User Set-
Pressure 0~50 4.0 Bar | tings-Pressure Con-
(Summer) trol Cold
Standby Settings-User Set-
Pressure 0~50 3.0 Bar | tings-Pressure Con-
(Summer) trol Cold
Start pres- Settings-User Set-
sure (sum- 0~50 5.0 Bar | tings-Pressure Con-
mer) trol Cold
Switch am- .
- Settings-User Set-
bient tem- -40~70 5 °C | tings-Pressure Con-
perature trol Cold
(summer)
Target Settings-User Set-
Pressure 0~50 4.0 Bar | tings-Pressure Con-
(Winter) trol Cold
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ego- Name Range Default | Unit Location rr?aer-k
ry
Standby Settings-User Set-
Pressure 0~50 2.0 Bar | tings-Pressure Con-
(Winter) trol Cold
% Start pres- Settings-User Set-
o sure (win- 0~50 3.0 Bar | tings-Pressure Con-
o ter) trol Cold
: —
sb\:\:elact t:nT—- Settings-User Set-
perature -40~70 -5 °C | tings-Pressure Con-
(winter) trol Cold
Refrigera- Settings-Maintenance
fonfour, | Poverioss | Lol | M satings System
Parameters
status
The
= remote
) Local Con- Settings-Maintenance | switch
5 | Systemcon- ) Remote | LOC3LCON- Settings-System | needs
@ trol mode trol
3 Control Parameters to be
g en-
o abled
@
’r:t . _ .
S ot | Raeter | g, | S
& | internal unit pump
E Parameters
[%]
@ System Settings-Maintenance
5 status after Speuctg\?e\?m/ Shutdown Settings-System
Y power-on Y Parameters
Q
% Commu-
g nication Settings-Maintenance
address 0-247 1 Settings-System
of control Parameters
board
PT100 Settings-Maintenance
reference 0~10000 430 Q Settings-System
resistor Parameters
© 58




i./)INVﬂTEEH

:./)INVUTEEH

6. Parameter Setting Explanation Table

ture Sensor Settings

Cat-
ego- Name Range Default | Unit Location rr?zfr-k
ry
tgtﬁrae%g_ Settings-Maintenance
ture grobe -40~70 0 °C Settings-System
correction Parameters
?elsrghz:g? Settings-Maintenance
ture grobe -40~70 0 Settings-System
: Parameters
correction
- Settings-Maintenance
Minimum . A
Downtime 0~10000 6 Min Se'g;r:agrsr;zéles:sm
. Settings-Maintenance
s | o petum | 2~10000 3 H | Settings-System
3 Parameters
()
> Storage Settings-Maintenance
a g Enable/Dis- Settings-System
© | tempera- able Enable Parameters-Tempera-
e ture probe p
o ture Sensor Settings
:. . .
] . Settings-Maintenance
P Itnner c0|_l Enable/Dis- Settings-System
< empera Enable
2 | ture probe able Parameters-Tempera-
g P ture Sensor Settings
B . . Settings-Maintenance
Q
g Otuet:;ggr;?'l Enable/Dis- Disable Settings-System
& | ture probe able Parameters-Tempera-
@ ture Sensor Settings
(%]
Settings-Maintenance
ambient | Enable/Dis- Enable Settings-System
probe able Parameters-Tempera-
ture Sensor Settings
. Settings-Maintenance
suction Enable/Dis- Settings-System
tempera- able Enable Parameters-Tempera-
ture probe -
ture Sensor Settings
. Settings-Maintenance
Discharge . A
empers. | RO | e || S Syen
ture probe P
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Sensor Settings

Cat- Re-
ego- Name Range Default | Unit Location K
ry mar
Settings-Maintenance
Enable/Dis- . Settings-System
PT100 able Disable Parameters-Tempera-
ture Sensor Settings
Settings-Maintenance
R25 for A
- Settings-System
coRlﬂTngon 0~10000 10 KO Parameters-Tempera-
ture Sensor Settings
B value of Settings-Maintenance
common | 0~9999 3470 ppstings System
NTC arameters-Tempera-
= ture Sensor Settings
3 Settings-Maintenance
Z | R25fordis- Settings-System
o ~
= | charge NTC 0~10000 10 KQ Parameters-Tempera-
a ture Sensor Settings
D
é B value of Settings-Maintenance
S | discharge | 0~9999 3470 o Settings-System
9 NTC arameters-Tempera-
Q ture Sensor Settings
[%]
o} Settings-Maintenance
3 Current . A
T |type suction EnablLeI/Dls— Disable o Settlngs—Sgstem
2 ressure able arameters-Pressure
3 P Sensor Settings
[0}
o Settings-Maintenance
4 Cgirsrsﬂglt'yge Enable/Dis- Disable Settings-System
volta g able Parameters-Pressure
& Sensor Settings
Settings-Maintenance
Voltage . A
type suction EnablLeI/Dls— Enable o Settlngs—Sgstem
ressure able arameters-Pressure
P Sensor Settings
Settings-Maintenance
Vglitsac%lea:yge Enable/Dis Enable Settings-System
voltagg able Parameters-Pressure
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6. Parameter Setting Explanation Table

Cat-
ego- Name Range Default | Unit Location Re-k
ry mar
ty;:gl;rjecr;;con Settings-Maintenance
! Settings-System
pressure 0-99.9 345 Bar | parameters-Pressure
Sensor mea- Sensor Settings
suring range &
Range of Settings-Maintenance
“ischarse. | 0099 345 | Bar |, octtings-System
ressu Fge ’ ’ Parameters-Pressure
P Sensor Settings
sensor
Volt-
age-type Settings-Maintenance

= suction ’ Settings-System

2 pressure 0-99.9 20 Bar | parameters-Pressure

@ |sensor mea- Sensor Settings

§ suring range

3 Volt-

g age-type Settings-Maintenance

= | discharge Settings-System

UE pressure 0-99.9 >0 Bar Parameters-Pressure

5 sensor Sensor Settings

a range

3

. Settings-Maintenance

E \S/glctgog Enable/Dis- Disable Settings-System Pa-

3 switcgh able rameters-Switching

o Value Input Enable

(0]

a . Settings-Maintenance
\S/glctt;og NC/NO NC Settings-System Pa-
swit cgh rameters-Switching

Value Input Enable
. Settings-Maintenance
d\l/s;)cl?:rge Enable/Dis- Disable Settings-System Pa-
switcgh able rameters-Switching
Value Input Enable
. Settings-Maintenance
discharge -
Settings-System Pa-
vol?age NC/NO NC rameters-Switching
switch

Value Input Enable

Cat- Re-
ego- Name Range Default | Unit Location mark
ry
Settings-Maintenance
Remote | Enable/Dis- Disable Settings-System Pa-
switch able rameters-Switching
o § Value Input Enable
'(9'. p . .
g § Settings-Maintenance
o Remote Settings-System Pa-
8‘ ‘g.:g switch NC/NO NC rameters-Switching
5 o Value Input Enable
@
e3 Factory
(%] . .
Freoene | Setngenene e
tory settings Paragme%/ers execu-
tion
No defrost-
ing/electric . Set-Maintenance Set-
Dnig((j)zt defrosting/ dgfgg:ﬁ tings-Defrost Param-
hot gas g eters
= defrosting
%)
S
3 Enter the
S | defrosting Set-Maintenance Set-
8 ambient -50~99 20 °C | tings-Defrost Param-
& | tempera- eters
—
= ture
=}
[0}
K | .
r_?h dgfcrgrs‘:lgogil Set-Maintenance Set-
o -50~99 -3 °C | tings-Defrost Param-
a tempera- eters
I ture
5
@ Tempera-
2 ture dif-
ference of Set-Maintenance Set-
entering 0~99 10 °C | tings-Defrost Param-
defrosting eters
heat ex-
change

© 61

© 62




i./)INVﬂTEEH

:./)INVUTEEH

6. Parameter Setting Explanation Table

Cat-
ego- Name Range Default | Unit Location rr?zfr-k
ry
Determina-
tion time
of heat Set-Maintenance Set-
exchange 0~99 3 Min | tings-Defrost Param-
tempera- eters
ture differ-
ence
- When en-
g. fjegf'pci L?:g Set-Maintenance Set-
§ accumula. 0~999 45 Min tlngs-De;‘{gfst Param-
2 | tion opera-
3 tion
» ; -
o Maximum Set-Maintenance Set-
5 | defrosting 0~99 8 Min | tings-Defrost Param-
@ time eters
IS)
® | Exitdefrost Set-Maintenance Set-
§ coil tem- 0~99 25 °C | tings-Defrost Param-
it perature eters
Q .
g | Bt dEerSt Set-Maintenance Set-
3 | condensing o )
o tempera- 0~99 45 C | tings-Defrost Param-
@ P eters
n ture
Internal ;
- . Set-Maintenance Set-
anlt' status | Enable/Dis- Disable tings-Defrost Param-
uring de- able
> eters
frosting
Dripping Set-Maintenance Set-
time after 0-999 3 Min | tings-Defrost Param-
defrosting eters
No frequen- Therg s no Settings-Maintenance
Fan type cy conver- variable Settings-Inverter Fan
sion fan/EC | frequency Parameters
fan/DC fan fan
chEi(\]/Z?sr;% Settings-Maintenance
f 0~999 30s Settings-Inverter Fan
an regula- Parameters
tion period
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Cat-
ego- Name Range Default | Unit Location n?aer-k
ry
Target
condensa-
= tion ring Settings-Maintenance
5 tempera- | -99.9~99.9 5 °C | Settings-Inverter Fan
a ture heat Parameters
S exchange
& | difference
(%]
& | Percentage Settings-Maintenance
S | of fan start- 0-100 80 % | Settings-Inverter Fan
U_QH ing speed Parameters
QU P
2 Cmg’gzm Settings-Maintenance
o & -100~100 15 °C | Settings-Inverter Fan
g | tempera- Parameters
% ture
(=g
& | VSP maxi- Settings-Maintenance
mum out- 0-10 10 V| Settings-Inverter Fan
put voltage Parameters
Without
electronic
Main valve ex\;l)aalczl/on Superheat Settings-Maintenance
control superheat cgntrol Settings-Electronic
m logic P Expansion Valve
@ control/
% fixed open-
2 = ing
z 2 | Refrigera- Settings-Maintenance
5 3 | tionsuper- -2~20 5 °C | Settings-Electronic
o3 heat Expansion Valve
[a]
S o
Swn . .
Q -
§§ Heating , e Sgtthgs Msllntenance
32 | superheat 0-20 5 ettings-Electronic
o @ Expansion Valve
Q
.’-?Di The main Settings-Maintenance
0 valve regu- 0-10 0.7 °C | Settings-Electronic
@ lates Kp Expansion Valve
Main valve Settings-Maintenance
adjustment 0-10 2.8 °C | Settings-Electronic
Kd Expansion Valve
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6. Parameter Setting Explanation Table

Cat-
ego- Name Range Default | Unit Location rr?zfr-k
ry
Main valve Settings-Maintenance
regulation 0-100 30 S Settings-Electronic
cycle Expansion Valve
Main valve Settings-Maintenance
defrosting . .
fi 0-9999 490 Settings-Electronic
ixed open- .
. Expansion Valve
ing
Main valve Setti :
refrigera- ettings-Maintenance
= A 0-9999 250 Settings-Electronic
2. | tion fixed .
5 ; Expansion Valve
a opening
3
2 :
3 Mﬁér;;/iera]lve Settings-Maintenance
®o 8 0-9999 250 Settings-Electronic
Y | fixed open- E .
@ " xpansion Valve
=3 Ing
>
® o
= ml!lq;%aulm Settings-Maintenance
® | openine of 0-9999 250 Settings-Electronic
o pening Expansion Valve
3 | mainvalve
>
o Minimum Settings-Maintenance
& | openingof 0-9999 20 Settings-Electronic
2 | mainvalve Expansion Valve
@,
3 Total open- Settings-Maintenance
n<_; ing of main 0-9999 500 Settings-Electronic
s valve Expansion Valve
e
Q
o Main valve Settings-Maintenance
3 |initialization 0-999 12 H Settings-Electronic
@ cycle Expansion Valve
(%]
Ee(lean)ﬁd Settings-Maintenance
t?me ofg 0-99 3 S Settings-Electronic
main valve Expansion Valve
ad'Bstlgent Settings-Maintenance
'gime of 0-999 180 S Settings-Electronic
. Expansion Valve
main valve
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Cat- Re-
ego- Name Range Default | Unit Location
mark
ry
Main valve
delay open- Settings-Maintenance
ing ambient | -100-100 -10 °C | Settings-Electronic
tempera- Expansion Valve
ture
Discharge
tempera-
ture +
superheat .
> Auxiliary degree/ ?elsnihzg-e Settings-Maintenance
5 | valvecon- without tu Ee + Settings-Electronic
o trol logic auxiliary superheat Expansion Valve
8 valve/ex- P
8 haust tem-
@ perature
%f’. control
@ . Settings-Maintenance
o Escl? n:r?:;ir 0-10 3 °C | Settings-Electronic
3 P Expansion Valve
g‘ Discharge Settings-Maintenance
al tempera- 0-999 90 °C | Settings-Electronic
§ ture target Expansion Valve
2 Settings-Maintenance
[%] -
g E;‘/Iezl; ?(er 0-99.9 0.9 Settings-Electronic
s P Expansion Valve
= . .
@ ) Settings-Maintenance
5 Exgzl: ngr 0-99.9 2 Settings-Electronic
g Expansion Valve
% EVIdis- Settings-Maintenance
& | charge tem- 0-99.9 0.9 Settings-Electronic
perature Kp Expansion Valve
EVI dis- Settings-Maintenance
charge tem- 0-99.9 2 Settings-Electronic
perature Kd Expansion Valve
OM ':r']murgf Settings-Maintenance
Euxili agr 0-9999 0 Settings-Electronic
valve y Expansion Valve
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6. Parameter Setting Explanation Table

Cat-
ego- Name Range Default | Unit Location rr?zfr-k
ry
Adjustment Settings-Maintenance
m | cycle of aux- 0-9999 30 S Settings-Electronic
g iliary valve Expansion Valve
o .
2 = geg:iitmcﬁc Settings-Maintenance
= pening 0-9999 0 Settings-Electronic
5 = | auxiliary )
S @ Expansion Valve
S 3 valve
(%]
©.8
S 3 | Total open- Settings-Maintenance
S ¢ | ingof auxil- 0-9999 500 Settings-Electronic
s 2| iaryvalve Expansion Valve
>
55
3| ThekEVvl
?S opens the Settings-Maintenance
T ambient -100-100 10 °C | Settings-Electronic
@ tempera- Expansion Valve
ture
Power
off and
Sanhua/ Settings-Maintenance | restart
= “E;:Ltgr Sifang/Well- f&/\:ifs Settings-Inverter after
g. Go Parameters setting
= takes
3 effect
>
®
n Power
2 offand
£ . Settings-Maintenance | restart
UQ sz;n;gm 0-9999 90 rps Settings-Inverter after
§ P Parameters setting
o} takes
3 effect
e
Q
o Power
3 offand
3 Minimum Settings-Maintenance | restart
v speed 0-9999 30 rps Settings-Inverter after
P Parameters setting
takes
effect
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Cat-
ego- Name Range Default | Unit Location n?aer-k
ry
S;c;retér(\jg Settings-Maintenance
: 0-9999 50 rps Settings-Inverter
during cool- Parameters
ing
Sstagérég Settings-Maintenance
duriﬁ heat.| 079999 50 rps Settings-Inverter
'8 Parameters
ing
Speed Settings-Maintenance
during de- 0-9999 90 rps Settings-Inverter
frosting Parameters
= | Resonance Settings-Maintenance
2. | StartSpeed |  0-9999 0 rps | Settings-Inverter
T 1 Parameters
>
S | Resonance Settings-Maintenance
® | End Speed 0-9999 0 rps Settings-Inverter
E 1 Parameters
& | Resonance Settings-Maintenance
L | Start Speed 0-9999 0 rps Settings-Inverter
2 2 Parameters
o
E_.:’ Resonance Settings-Maintenance
- | End Speed 0-9999 0 rps Settings-Inverter
S 2 Parameters
3 . .
o Speed regu- Settings-Maintenance
o _ H _
@ | lation cycle 0-999 30 S Settings-Inverter
Parameters
Settings-Maintenance
Speed ad- >
justment Kp 0-9999 2000 Settings-Inverter
Parameters
Settings-Maintenance
‘L?saﬁf:n?ccll(_ d 0-9999 120 Settings-Inverter
J Parameters
Settings-Maintenance
Night mode On/off Close Settings-Inverter
Parameters
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6. Parameter Setting Explanation Table

Cat-
ego- Name Range Default | Unit Location rr?zfr-k
ry
. Settings-Maintenance
= | Night mode . 2
% start (hours) 0-23 21 Min Sets;r:g;?t\éergter
g
o . Settings-Maintenance
5 |Nightmode | g 30 H | Settings-Inverter
o | start(min) Parameters
0]
5 End of Settings-Maintenance
‘E night mode 0-23 7 Min Settings-Inverter
§ (hours) Parameters
£ | End of night Settings-Maintenance
% | mode (min- 0-59 30 H Settings-Inverter
E utes) Parameters
Q
% Night mode Settings-Maintenance
@ | maximum 0-9999 50 rps Settings-Inverter
v | frequency Parameters
,Ic‘iﬂchénogf Settings.-Mainte-
high vol 0-99 3 nance Settings-Alarm
igh voltage Parameters
protection
= .
S l_iﬂwcgsmogf Settings-Mainte-
@ low-voltage 0-99 3 nance Settings-Alarm
9 a8 Parameters
a protection
@
et Number
& | oftimes of
© | locking due Settings-Mainte-
& | totoo high 0-99 3 nance Settings-Alarm
3 discharge Parameters
9 tempera-
3 ture
3
0]
@ | Over-low
ambient Settings-Mainte-
tempera- -50-99 -30 °C | nance Settings-Alarm
ture protec- Parameters
tion value
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Cat- Re-
ego- Name Range Default | Unit Location mark
ry
Protection
value of
inletand Settings-Mainte-
outlet water -50-99 10 °C | nance Settings-Alarm
tempera- Parameters
ture differ-
ence
I?ésnihzgc_e Settings-Mainte-
ture pprotec— -50-999 125 °C | nance Settings-Alarm
tion value Parameters
Frequen-
= cy-limited Settings-Mainte-
o | discharge -50-999 108 °C | nance Settings-Alarm
E tempera- Parameters
g ture
QO
5 Frequency
o limiting Settings-Mainte-
% condensa- -50-99 60 °C | nance Settings-Alarm
@ tion tem- Parameters
L perature
& | Condensa-
3 | tiontem- Settings-Mainte-
g perature -50-99 65 °C | nance Settings-Alarm
3 protection Parameters
o value
& Locking
times of Settings-Mainte-
condensa- 0-99 3 nance Settings-Alarm
tion protec- Parameters
tion
sldlr%h ngg;_ Settings-Mainte-
tionppres— 0-500 31 Bar | nance Settings-Alarm
surevalue Parameters
Low pres- . .
Settings-Mainte-
Sl:i';)enpr?;:c' 0-500 0.6 Bar | nance Settings-Alarm
P Parameters
sure value
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7. Control logic

7.1. work mode
There are two cooling modes here, temperature controlled refrigeration and pres-
sure controlled refrigeration;
If temperature controlled refrigeration mode is chosen, an analog input (storage
temperature) should be add to be the control target.

7.2. temperature control
The temperature control point is determined by "target temperature", "standby
temperature" and "restart temperature". In this mode, system start to work when
the temperature detected on the storage temperature sensor is higher than the
"restart temperature", and stop when the temperature is lower than the "standby
temperature". The speed adjustment function of the controller takes "target tem-
perature" as the control target.

7.3. pressure control
The pressure control point is determined by "target pressure", "standby pressure"
and "restart pressure". In this mode , system start to work when the suction pres-
sure is higher than the "start pressure", and stop when the suction pressure is be-
low the "standby pressure"The speed adjustment function of the controller takes
"target pressure" as the control target.

7.4. startup condition

When the system is in shutdown or standby mode and the following conditions

are met simultaneously, the system will enter operating mode:

@ Receive "Turn on" command from the HMI in local control mode or receive op-
eration command from the remote switch in remote control mode.

@ There was no error in the system causing the compressor to shut down.

® The compressor has been shut down for more than 6 minutes (this parameter
is adjustable).

@ The suction pressure is higher than the set "restart pressure" or the target tem-
perature is higher than the set "restart temperature".

7.5. stop condition
In the local control mode, the controller receives the “Turn off” command from
the HMI, the system stops; in the remote control mode, the shutdown command
comes from the remote switch.

7.6. standby condition

When the system is running, the system enters the standby state when one of the

following conditions is met:

@ The suction pressure or storage temperature is below the "standby pressure"
or "standby temperature", and the converter set speed is lower than or equal
to the minimum speed.

@ An error occurs that causes the compressor stop.

©71

7.7. system timing

ON

EVI| | OFF

Condenser fan: !

Variable frequency machine

308 10s 108 308 .
™ T2 T3 T4T5 T6 TIS

Explanation: Start the machine at T1 moment;
Turn on the condensing fan at time T2 moment;
Turn on the frequency converter at T3 moment;
Turn off the frequency converter at T4 moment;
Turn off the condensing fan at TS moment;
Turn off the machine at T6 moment,

7.8. Speed adjustment

The compressor starts at a speed of 50Hz and starts speed adjustment after
running for 2 minutes. The speed adjustment cycle is 30s.

In pressure control mode, the controller compares suction pressure with the
target pressure, performs PID calculations, and adjusts compressor speed
between the highest and lowest speeds. If the current suction pressure is lower
than the standby pressure and at the lowest speed, the compressor will stop.

In temperature control mode, the controller compares storage temperature with
the target temperature, performs PID calculation, and adjusts compressor speed
between the highest and lowest speeds. If the current storage temperature is
lower than the standby temperature and at the lowest speed, the compressor will
stop.

When the discharge temperature is higher than the set frequency limit
temperature (108°C ), the variable frequency compressor will reduce the speed by
1 rps every 30 seconds until the temperature below 98°C .
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7.9. Defrost logic 7.10. Main EXV adjustment
7.9.1. defrosting entry conditions Main EXV adjustment logic:

Necessary conditions: the system is in running state.

any of the following three conditions is met:

( Evaporation temperature <"into the defrost coil temperature" time to reach

"into the defrost cumulative operation" into the defrost;

@ Manual defrost interface press "defrost" to enter the defrost.

(3 Meet the following conditions, and enter the defrost:
The time when the storage temperature is less than "entering the defrosting
ambient temperature" and the evaporation temperature is less than "enter-
ing the defrosting coil temperature" reaches 1 minute simultaneously;
Running time is over 20min;
The heat exchange temperature difference between the evaporator coil
and the environment meets the requirement of "entering defrosting heat
exchange temperature difference" and the time reaches the "heat exchange
temperature difference judgment time".

7.9.2. defrosting exit conditions
Necessary condition: The unit is in defrosting state.
any of the following three conditions is met:
Continuous defrosting time> "Maximum defrost time";
Condensing temperature>45°C (adjustable);
Inner coil Temperature> "Exit defrost coil temperature" (adjustable).

7.9.3. Defrosting method

There are two defrosting method available: electrical heater defrosting and Freon
defrosting. Electrical heater defrosting needs to use the internal heating output
port DO9 for the opening and closing of electric heater;

In Freon defrosting method, the four-way valve will change its direction to ex-
change the evaporator and condenser.

7.9.4. Dripping water

A defrosting and dripping time can be set, and after defrosting, the system will
not immediately return to its original cooling or heating state. Wait for the set de-
frosting and dripping time before resuming operation. If the time is set too short,
it may cause the water in the water accumulation tray to enter the cooling state
before it is fully drained. This residual water will turn into ice, making it impos-
sible for the defrosting water to flow away in the future. The ice will accumulate
thicker and damage the evaporator.
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Power on initialization: The main EXV opens to the "total steps of main EXV" and
then drops to the "minimum steps of main EXV";

Fault detected: If suction temperature sensor is error, the steps of the EXV is set to
"fixed steps of main EXV in refrigeration mode"

Start stage (the first 3 minutes after the compressor starts running): Calculate
the initial steps of main EXV based on the ambient temperatures of evaporator
and condenser. If the calculated value is lower than the "initial minimum steps of
main EXV", use the "initial minimum steps of main valve" as the initial step;
Adjustment stage (3 minutes after the compressor starts running): After an inter-
val of 30 seconds, calculate the target steps of main EXV based on the PID algo-
rithm.

Compressor shutdown stage: Close the main EXV to the "minimum steps of the
main valve".

7.11. Branch EXV adjustment

Adjustment logic of Branch EXV:

Power initialization: The branch EXV opens to the "total steps of main EXV" and
then drops to the " minimum steps of main EXV";

If "No EVI Control" mode is chosen, close the branch EXV to the minimum step;

If "Discharge temperature control" mode is chosen, the target discharge tempera-
ture in the adjustment period is 90°C (adjustable);

If "Discharge temperature super-heat control" mode is chosen, the target dis-
charge temperature in the adjustment period is condensing temperature + su-
per-heat; (30°C adjustable).

Adjustment stage (3 minutes after the compressor starts running): After an inter-
val of 30 seconds, calculate the target steps of branch EXV based on the PID algo-
rithm.

Compressor shutdown stage: Close the branch EXV to the "minimum steps of the
branch valve".

7.12. Internal fan / water pump control logic

According to the "internal machine type" judgment,

"internal fan":
When the compressor is powered on, the internal unit is also powered on. If the
compressor is powered off, the internal fan will be powered off after a delay of
30 seconds.
When shutting down, both the compressor and internal fan are powered off si-
multaneously.

"water pump":
The unit runs continuously while in operation, unaffected by compressor shut-
down operation.
Power off when the unit shut down.
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7.13. External fan control

The start and operation of the external fan needs to meet the following two con-
ditions

The compressor is running.

Condensing temperature > "lowest condensation temperature".
The EC fan and DC fan ports have the function of variable frequency regulation.
The DC fan requires an external DC power board, and the EC fan can be used di-
rectly.
Start stage (30s before the start of the compressor): If the condensation tempera-
ture meets the "lowest condensation temperature", the fan shall use"Initial fan
speed duty cycle (0-100%, default 80%)"As the initial rotational speed;
Adjustment stage (30s after the operation state of the press): Calculate fan speed
based on PID algorithm.

7.14. Spray valve control logic

Open the spray valve when the discharge temperature > " target discharge tem-
perature of branch EXV"; close the spray valve when the discharge temperature <
" target discharge temperature of branch EXV" -20°C .

7.15. Crankshaft heating control logic

If the compressor is in shutdown state and the ambient temperature is lower than
25°C, turn on the crankshaft heater;

If the compressor is running, or the ambient temperature is higher than 30°C , turn
off the crankshaft heater.

7.16. Oil return

When the compressor runs continuously for 3 hours (adjustable) and the speed is
below 3600RPM, the compressor speed increases to 3600RPM to enter the return
oil state. The oil return continues until the next speed adjustment cycle.

8. HMI

© 75

8.1. Product Parameter

Model Description

HMI80480KM070_1011_4C,6P38 vertical (RS485, Capacitive screen)

Product series

Medical grade HMI human-machine interface

Core processor

400M SOC processor

operating system

No operating system, can run on power

Protocol Su_PEort MODBUS RTU, FX2N. FX3U. DELTA(DVP). XINJIE(XC). XINJIE(XD).
FATEK (FB). HAIWELL (N/S). SAMKOON. EMERSON. DCBUS. XGUS etc.
Script Version 5.3 LUA script, which can run user written logic, protocols, and algo-
P rithm functions inside the screen
size 7.0inches
resolution ratio 800*480

installation direction

Supports 0, 90, 180, and 270 degree rotation installation display

Storage 128 Mbit
Built in vector font, edﬁe anti aliasinglprocessin , support for any disk size
Word bank ASCII, GBK, GB2312, UNIC() DE (globa language% font library, and can also
customize any computer font display
Supports JPEG and PNG (semi transparent/full transparent) compression, and
supports image stora%e of any size. Accumulation can store approximately 185
Image storage full screen images (calculated based on a size of 80KB per image, BMP format
is not recommended). The compression ratio of the image varies, and this val-
ue will fluctuate up and down
colour 65K color, 16 bit RGB
voltage 5-36V

consumption

backlight off: 0.6W
Backlight is the brightest: 2.4W

Communication methods

RS485 or RS232

Baud rate

RS485: 1200 ~ 115200bps. Typical Baud Rate: 19200bps

RS232: 1200 ~ 921600bps,Typical Baud Rate: 115200bps

Communication connector
specifications

2EDG3.81-6P vertical

Local download of images

SD card, serial port, USB drive

Firmware Wooden Ground/
Remote Upgrade

Insert SD card/USB drive for local upgrade/support remote serial port upgrade
of user motherboard for screen firmware

Remote image upgrade

Support users to remotely use their motherboard serial port to upgrade screen
related image projects, font libraries, configuration files, etc

Screen effective display area
(AA)

length* width=153.7mm*86.2mm

Product dimensions (length *
width * height)

210.0mm* 149.8mm*24.1mm (MAX)

Product window size (length *
width)

196.6mm* 136.3 mm

Supporting upper computer
software

VisualHM(®

video player

MP4 video format, sharing storage space with images. If one resolution is 800
* 600, the video bit rate 3000Kbps, audio bit rate 166Kbps, frame rate 25Hz
video files, occupying 21.9MB/min of storage
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9. System wiring diagram
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Reactor =l
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TO:Reactor

Variable Frequencry
Drive Board Wire Controller

t
v w

U GND A B TXDRXDVIN
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Inverter - Main Control Board Cintectin Line

TO:Wire Controller
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Inner coil temperature

AD1
T0:Driv Vain EXV Branch EXV ne i
o o o o AD2:0uter coil temperature
[eed H H H AD3:Aubient temperature
s
K5 K4 K3 K2 Kl Ko

T0:DC Fan 1 T0:DC Fan 2

B ction temperature

charge temperature
ater-in temperature
:Water-out temperature

GND B A 12V

GND ADT AD5 AD3 ADL
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:Low Press Switch
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s ' 2

D08 External heating m e DC Fan Board
D09: Internal heat ing :-” Y

DO10:Mediun speed fan a
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PE
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Voltage type HP sensor
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—red CHI5 Contect The Main Control Board
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! r—<black

'('_'un-gnc type HP sensor CH15

I,
Current type LP sensor
DC Fan

Main Control Board Contection Linef

T0:DC Fan Board DC Fan - Main Control Board Contection Line
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10. List of main control components

A&Zg}%arﬂe i rtMNol:jn;F er/ Part Name Quantity | Remarks
Freezing & Refrigeration Main Control
170-2014-00 Assembly Assembly
100-2005-00 NTC Temperature Probe 5
100-2006-01 Voltage-type Pressure Sensor (20bar) 1
100-2006-02 Voltage-type Pressure Sensor (50bar) 1
YIM/YIE 100-2008-01 Cable for HMI and control board 1
100-2008-04 DC Fan Power Board Adapter Cable 1
100-2016-00 7-inch HMI (Freezing/Refrigeration) 1
Variable Frequency Main Control
100-2021-00 Board V2.0 (Freezing & Refrigeration 1
Assembly)
100-2022-00 Dual-Channel DC Fan Power Board 1
Assembly
A&g?%arﬂe s nMNol:jn;F erf Part Name Quantity | Remarks
170-2014-02 Freezing & Refrigeration Main Control Assembly
Assembly
100-2005-00 NTC Temperature Probe 5
100-2006-01 Voltage-type Pressure Sensor (20bar) 1
YIMMVIE 100-2006-02 Voltage-type Pressure Sensor (50bar) 1
100-2008-01 Cable for HMI and control board 1
100-2016-00 7-inch HMI (Freezing & Refrigeration) 1
Variable Frequency Main Control
100-2021-00 Board V2.0 (Freezing & Refrigeration 1
Assembly)
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