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1. Functions and technical parameters
1.1. Functions

Temperature control(two modes of chiller/heat pump): 8-way temperature
sensors; one way PT100 sensor; right time temperature display; temperature con-
trol; 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: -40~150°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

4/02 :44:56 Ca) 0 99
Invotech Scroll Techologies Co., Ltd. &

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

- Seiting.—
httpy//weew.invotech.cn/
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@ 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 @D Stop - o
Compressor Spe O
PleselTempelalL@ 41 0 DC
osarger. @) 21.01Bar ~ 25.2°C
Mian EXV stef5) 60

Status Defrost On/Off Ala

rm
High pressure swilch trigging@2024/02/28 10:28:58 @

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

@ Compressor Speed

(3 Setting temperature or pressure

@ Discharge temperature

® Steps of main EXV

® Running mode (Chiller unit,/ heat
pump)

@ Current temperature or pressure
label

~ Heat pump
Right time T.

Current temperature or pressure
value

(© System status interface entry

System setting interface entry

() Manual defrosting interface entry

@ On/off interface entry

@3 Alarm query interface entrance

Current alarm information

2.1.3. System status inter-
face

i — Common items ﬂ
TargetT. (D) 129.5°C  Main EXv 60
SuctionT.(2) 25.2 °C  compressorcurre(®) 0.00 A

Discharge TG) 25.3 °C  compressorspefid) 0 rps
Suction P. (4) 8.40 Bar

Discharge T(5) 20.86 Bar m schem
Evaporation (5) 14.0 °C o E

Condence T® 476 °C
o @ © —p

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

@ Suction Temperature: The tem-
perature 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 cur-
rent 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

B, Others

Main EXV @ .éo Speed;E.Fan 1@ 0rpm
granch ey (2) 0 speedoffan2(8) 0 rpm
Power-on time @ 3H 28 min
Running time @ OH Q0 min
Total power-on |im@ 3H 28 min
Total running lime@ OH 0 min
< © O =)

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

@ Branch EXV steps: The steps of
branch EXV.

(3 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.

s Inverter status @y
Right time speed d rps ®
Bus voltage oV @
Qutput current 0.00A @
Temperature 0 eC @
®

Preset speed 0 rps

<m © @ emp

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

@ Bus voltage: The value of bus volt-
age

® 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
T

Hign pressure smm High water Im(_
Remote switch _ Low water Iwe\m

< O © —

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

@ High pressure switch: This switch
indicate high pressure of system.(0.
Normal ;1. Trig)

(® Remote switch: The status of re-
mote switch.(0. stop;1l. running)
@ Water flow switch: The current state
of the water flow switch (0. Normal

;10 Trig)

® High water level switch: The cur-
rent status of the high water level
switch(0. Normal;1. Trig)

® Low water level switch: The cur-
rent state of the low water level
switch(0. Normal;l. Trig)

@ Relay output interface entry.

Inverter parameter setting interface
entry.

(® Back to main interface.
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ﬁ Relay output
Inverter Inner fan

4-way valve @ Main Ioupva
Defrost bypass@ Outer heater @
Balance bypass@ Inner heater @
Spray valve @ Outer Fan 1 @
Crankshaft heal@ Outer Fan 2 @
< © O

@ Inverter: Output status of relay
which controls inverter.

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

® 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.

(® Outer heater: Similar to the above.

Inner heater: Similar to the above.

@ Outer Fan 1: Similar to the above.

@ Outer Fan 2: Similar to the above.

@ Pressure interface entry.

Switch input interface entry.

@ Back to main interface.

... Righttime Pressure
Suction P. (Ampere) 8,33 Bar(7) @ sucionp.cune|
Discharge P. (Ampere) 21.07 Ba@

sucion P. o) 10,03 Ba(@) Cuaniay

Discharge P.(vol) - 24,96 Ba(®)

=) © mmmp

(@ 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.

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

® Discharge pressure curve: The curve
of discharge pressure.

® 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 Temperati
Inner coil T. (D25.1 °C 24.9 °C

Outer coil T. (3)25.5 °C ~ Water inlet T.(5)25.1 C
Ambient T. @25,2 °C Water outlet T@25_2 T
suctionT. (8)25.3 °C

= 0] O —

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

(@ Discharge temperature: discharge
temperature curve entry.

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

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

® the inlet temperature of water.

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

@ The outlet temperature of water.

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

(® Debug interface entry.

Pressure interface entry.

@ Back to main interface.
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[ bischarge temperature @) sy
D @ 2024/02/27
104
78
52
26 T t 283
0 2024/02/27 14:57.
14:59:06

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

@ Back to right time temperature in-
terface.

Ji suction pressure @
@ 2024/02/27

8.39

[ 2024/02/27 14:58:
14:59:46
(@ Suction pressure : sampling cycle is
10s.
@ Back to pressure interface.

... Discharge pressure . @ ds
0 2024002127
40 @ T .
30
u | o |
10
0 2024/02/27 14:57:

14:59:56

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

2.2, Settings
OF N

8

Password

(@ User parameters setting interface
entry (no password).User parame-
ters: Parameters commonly used by
users.

@ Device parameters setting in-
terface entry (initial pass-
word “111111” ) Device parame-
ters: Parameters related to system
operation.

® HMI parameters setting interface
entry (no password)HMI parame-
ters: RTC, language, screen param-
eters and communication parame-
ters etc.

@ Password modification interface
entry

(® Back to main interface
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2.2.1. User parameters set-
ting

Mode Refrigerant @«
Chiller @ J RA04A ® -

Please select the working mode and re
lrigeram first, and then click the butto
n below.

@ Working mode: Mode selection for
users to choose from The corre-
sponding buttons in @ and @ be-
low will appear only after selecting
the working mode.

@ Refrigerant: Refrigerant selection
for users to choose from.

(® Target set: The entrance to the
chiller setting interface.

@ Target set: The entrance to the heat
pump setting interface.

(® Back to settings interface.

2.2.1.1. Heat pump

(OF
- Heat pump

Target @ Outlet water temperature

Target Temperature 410°C + |
Standby temperature 43.0°C @ + ‘
Restart temperature 39.0°C @ + i

@ Control target: Select the control
target, which can be set as: 0, outlet
water temperature; 1. Inlet water
temperature.

@ Target temperature: Click on the
numerical value to set the target
temperature value, and the "+"/"-"
signs can adjust the set value to 0.1
°C each time.

FEIE

® Standby temperature: Click on the
numerical value to set the target
temperature value, and the "+"/"-"
signs can adjust the set value to 0.1
°C each time.

@ Start temperature: Click on the
numerical value to set the target
temperature value, and the "+"/"-"
signs can adjust the set value to 0.1
°C each time.

® Back to settings interface.

2.2.1.2. Water Chiller

- Chiller
i
Targe! . @ Outlet water temperature

Target Temperature LM +| |-

Standby temperature -20C k:) + | -
Restart temperature RI0IC k:) + -

@ Control target: Select the control
target, which can be set as: 0, outlet
water temperature; 1. Inlet water
temperature.

@ Target temperature: Click on the
numerical value to set the target
temperature value, and the "+"/"-"
signs can adjust the set value to 0.1
°C each time.

® Standby temperature: Click on the
numerical value to set the target
temperature value, and the "+"/"-"
signs can adjust the set value to 0.1
°C each time.

@ Start temperature: Click on the
numerical value to set the target
temperature value, and the "+"/"-"
signs can adjust the set value to 0.1
°C each time.

® Back to settings interface.
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2.2.2. Device parameters set-
ting
oA

S £2
OO

Defrast

inm
il

Inverter

@ System parameters interface entry.

@ Defrosting parameters interface en-
try.

®) Fan parameters interface entry.

@ EXV parameters interface entry.

® Inverter parameters interface entry.

® Alarm parameters interface entry.

@ Manual debug interface entry.

Back to main interface.

2.2.2.1. System parameters
setting

Jsystem parameters | @

4-ways Valve Stalt@ Power off  System control mo@ocal Control
ITfPRet e &)water pump 7 W@ Stop
Communicaton adere) 1 Compensaionof sorage(fg]) 0.0°C |
Compensation nlswm@! 0.0°C Ol return interval (g@ 3H
Minimum stop irmrv.ﬂg! 3 Min

omms @

(@ 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 value is 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.

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

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

Temperature sensor settings inter-
face entry.

) Pressure sensor settings interface
entry.

@ Switch input settings interface en-
try.

@ Reset to factory settings entry.

Back to the maintenance settings
interface.

2.2.2.2, System Parameters
- Temperature Sensor En-
abling

perature sensor enam
Inner coil T. - Discharge T. @_
OQuter coil T.@ - Water inlet T.
Ambient T. @ - Water outlet T@_
Suction T. @ -

R25 of common NTC 10 KQ . B 3470
R25 of discharge NTC 10 KQ [@ B ] 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.

© Bvalue for common NTC: Set the B
value for common NTC, with a de-
fault value of 3470.
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R25 of discharge NTC: Set the resis-
tance value of discharge NTC at 25
°C, default value is 10KQ.

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

@ Back to the system parameter inter-
face.

2.2.2.3.System Parameters -
Pressure Sensor Enabling

B ressure sensors setingsuu@sy
sucton . (umpere( D) UERGBIEN  WBSOINGER) (O
Discharge T. (Ampll@ - _ @

suction p. (voly (5) :Disable: (Relative-Ps ()

Discharge P. (Volt(7) (Disables  (Relative-Pe:
Range of Suction P. (Ampere) 20.0 Bar @
Range of Discharge P. (Ampere) &J @
Range of Suction P. (Volt) 20.0 Bar @
Range of Discharge P. (Volt) 50.0Bar | @

(@ 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.

@3 Back to the system parameter inter-
face.

2.2.2.4.System Parameters -
Digital input settings

I, Digital input settings i (3 N
Lowpressure swich(T) JERGBISN NG @

Hign pmssumswinh@_ —NE— @
remote swich (5) [ERGBIGN NG ©
Flowswitch  (7) iDisables —NE—
High water level @m .—NG__ @
Low water level @% _NG.: @

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

@3 Back to the system parameter inter-
face.
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2.2.2.5. System parameters -
factory reset window

Confirm whether to rest

ore f@ory settir@j!
[ 7T TR

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

2.2.2.6. Defrosting parame-
ters

L, Defrost parameters | () s
Defrost method wﬁ—
Conditions for entering defrosting = Conditions for exiting defrosting
amtient, (2)(__50°C ) Cominwous derrostoa ) g i
Evaporating T. @ 3T f:“w“'m“m’@ 256
Hn(esmanlpdem@[_ 5G] ¢ i 7_@ 45C )
oetacnimos i) 3Min_Jiggepn s o) piccpies

cumuhnnmmng@ 45 Min Dripping time @L_m 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).

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

@ Back to the maintenance settings
interface.

2.2.2.7. Fan parameters

i settings of varible speed fan . @)y
Ypeatons (1) ol 1 P E00 () 305
Condenser heat exrhal@ 10.0 'C ) ouyoftan suring spk®)| 80 %
Wnimemendensio() 15°C_ ) Y mmmmase @) 55y
wasimum evsporaton@@)_ 25 °C | e mnimumeuputn@) 2.9 v

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

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

@ Maximum evaporating temperature:
the highest evaporating tempera-
ture to startinner 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.

2.2.2.8. Electronic expansion
valve parameters

sy ovsetinge (O
sain 4V convol g T gRplesIsgs Main £V et seo n ) 250 &
pmrn o) 5.0'C_) Mo @) 250 5 )
superheatin mmm"&?.l}_‘t_] ::;"w;.x:n'mi-:inm;‘""""@\ 250 %

P coefficient of main s@ ) 07 M EXY minimum ’MJ
D coeficient of main EM Main me'mm@ 500 &
pmeressn®) 105 ) pegpmeress @ 21 |
ManeVsteowhen o) 490 5 ) mamewopenngoeif{Z 205 |

© —p

(@ 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

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

® Dcoefficient 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 (O , 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.

@ 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.
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M, vsetings @
Byinevathement 4N 1805 ) eranch exv oot 163 (REBNINRRE
Ambircrof o () (FE10RC superheatof dischofdl) [ 30 °C

hrgemfd-mm;e@t 90C )
::«namam;a@ 0.9
Ear‘mm(irnllivlsu@ [P
:rmmmumdu@ lLJ
;l:'nemmnml(w u.s@ ( 20 )
e © O —

@ 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 ovseng DN
Branch EXV minim 0% @
Adjusiment period of bra (305 ) @

greend (0F Q)
Branch Bxvioal sieps [ 500 J@

< © © m=p

® 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.

2.2.2.9. Inverter parameters

_Inverter parameters ﬂ
Inverter brand ® sanhua !nﬂofrtsmulespe
waxmam speed (2)(_90 rps surtotresonate spee8)_ 0 rps
Minimum speed @ 30.r95 huofrascnawweu(@] 0rps

ssmsmdvmnmn@[ 50 !-PU :ﬂlmmmwdm

Sunlpudnm-nhntl@ 50 rps Pmn-uwmsmqa 2000

Sp!:dvmem!elmm'l@ 90 rps Dmtﬂ(lmwfsp!MJ
mnummmspu@ UEES
O 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
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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.

I— 1rverter parameters [
Night mode (-D Turn off Maxspuﬂp(mm!mm
?;:,llmedmpﬂmaﬂ@ 21H ] 5-'-’unmaugumde@ 7H )
g:;:ﬂwn!nlwmd@ 30 Min | ::?!;imm"igummm 30 Min
erenlnlvde\a\ve@ 3

S ©

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

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

(3 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.

2.2.2.10. Alarm parameters

Alarm parameters ﬂ
SR | srnnerDE08T)
Xt e G | - L L 7E
e ) e ) [ e A0 AU
paentent Temperaf (RESORC ) [ SRR U 65 G
D TG ] 2% v <) (IR
D ®) (250 ) R o 42 bar_]

ou presnrs oo (ETi2ibars)

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.

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

® Protection value for inlet and out-
let water temperature difference:
When the temperature difference
between the inlet and outlet water
reaches this value in the chiller or
heat pump mode, it enters protec-
tion.

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

@ 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.

forbid speed increase value for inlet
and outlet water temperature dif-
ference:: when the inlet and outlet
water temperature difference 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.

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

Return to the parameter settings
home page.

2.2.2.11. Manual debugging
e ven s

Items Current Value Setting value
Main v s0 (ML 0F
Branch EXV 0% @ 0

Duty of varible speed fan 0w L 0%

Compressor speed orps @ ( Orps ) Aum©

Enable retay manual open s hia @ Enable

Non professionals are not allowed to operate. Our comp

& &l Thjury caused by ?ﬁi;?épi“r“é‘éﬂi?.‘oﬂ?’""“ i

( 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.

® 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.
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2.2.2.12. Relay manual oper-
ation

L Relay manual operation, (@) s

Item  Currentsta Setting Item  Currentsta Setting
Twerter @ O™ nerin @ OFF
Ay valve @ OFF " Msin loop valve OFF

Defrost bypass ® OFF  outer heater [OR i
- - (0!
Spray valve @ OFF"  outerfant @
Crankshatt heater @ OFFY  outerfan2 @

on professionals are not allawed to operate. Our company Is not responsibl
‘e for equipment damage or personal injury caused by improper operat

%%%

2.2.3. HMI Settings

HMI settings
#E (D engish | 2024/02/27 15:50:40
oate  (2)2024.2. 27 15:50:39 (@) set
Screensaver limeo@ 1208 Touch sound @ Buzz
Slave address s@L ~ Al | Right now addre@ 1
baudrate @ 9600 com elmrﬂiabﬂgut@ Enable
Verify Mode @L

patagits (7)[ @ @
Stop Bits .i_ 0 ) | mihoing

- =

@ 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.

@ Back to the parameter settings
home page.

2.2.4. Password Settings

Please enter a new passport
(Pb86803200
Please remember this password!
@mfyand exit

Only entering the correct password
can enter the Password Settings
page

@ Enter the password that you want
to change

@ Confirm the modifications and exit

® Abandon modifications and return
to the Settings page
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2.3. manual defrosting
(@ Stop (OR .

) ©]
-— .

@ Displays the current running status
of system

@ Manual entry of defrosting

® Manual stop defrosting

@ Back to the main page

2.4. Startup & Shutdown
OF
0 0]
Turn on “
— —

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

2.5.Alarm
e Gialarme (7) Right time Alarm (2)wHistoryalarm ‘A
e L ED | LD | EEER
1 | 2024/02/27 15:53:26 | ‘Commum:almn error
2 | 2024/02/27 15:53:26 High prESsU@leh

@ Clear real-time alarms

@ History alarm page entry

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

@ Back to the main page

B WEEE | WEEE | GEEE
1 | 2024/02/27 15:53:26 |Communication erro
2 | 2024/02/27 15:53:26 | ‘ngh pressure switch

@ Clear the history alarm information

(@ Real-time alarm page entry

®) Displays the history alarm informa-
tion, including the alarm time, the
release time, and the alarm content

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

(® Back to the main page
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5. Warning logic table

and limited

(adjustable)

60° C, automatically recover

Alarms instructions Possible cause / Actions Restore
Internal coil Auto-
temperature matic
sensor error recovery
Outer coil Auto-
temperature matic
sensor error recovery
Ambient Auto-
temperature . matic
sensor error L Sensqr is not connect. recovery

2. Poor interface contact.
Suction tem- The sampled tem- 3. Sgnsgr is broken. Auto-
perature probe - 4. Wire is not good. :
perature value is not : matic
has sensor ; The control board is not good.
in the normal range. : recovery
error 5. Sensor is not connect.
I 6. Poor interface contact.
Discharge Auto-
temperature matic
sensor error recovery
Inlet water Auto-
temperature matic
sensor error recovery
Outlet water Auto-
temperature matic
sensor error recovery
Discharge tem- . The machine will be locked for three
Discharge tempera- - P -
perature too s times within half an hour, and click to
) ture is higher than Lock
high protec- o . clear the fault on the HMI after fault-re-
. 125° C (adjustable) ;
tion moving.
Discharge . The compressor reduces the frequency
) Discharge tempera- : .
Temp is too .S and automatically recovers when the | automatic
hi . ture is higher than - -
igh and limit- 108° C (adjustable) discharge temperature is lower than recovery
ed frequency ! 98° C (adjustable)
Condensing tem- . ’
. The machine will be locked for three
The condensa- | perature or outer coil - s -
Lo : N times within half an hour, and click to
tionistoo high | temperature is higher Lock
X o X clear the fault on the HMI after fault-re-
protection than 65° C (adjust- )
moving.
able)
The condensa- Co.rl1densmg or oqter Only alarm, no treatment, when the .
tion is too high coil temperature is discharge temperature is lower than automatic
higher than 60° C recovery
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Alarms instructions Possible cause / Actions Restore
:Itgrrl] preedsil:’rgi:g:gcrhe The machine will be locked for three
High pressure resggre is higher 8¢ | times within half an hour, and click to Lock
protection P & clear the fault on the HMI after fault-re-
than 32bar (adjust- movin
able) &
Low pressure switch The machine will be locked for three
low voltage is trigged or suction times within half an hour, and click to Lock
protection pressure is lower than | clear the fault on the HMI after fault-re-
0.2bar (adjustable) moving.
Protection for
mgg é?f?qe‘::r:?:;a The inlet and outlet
between inlet | Water temperature Only alarm automatic
and outlet wa- is greaterthan 10°C y recovery
ter tempera- (adjustable)
ture
Frequency
Ller?nlt ?rra?ﬁg The inlet and outlet
diffe?ence water temperature only alarm automatic
between inlet is greaterthan7°C y recovery
and outlet (adjustable)
water
’ 1. Poor interface contact.
Communica- g&gﬂgﬁ:ﬁj&%ﬂﬂ 2. Wire is not good. Auto-
tion failure inverter for 10s (0.55 3. Wire sequence error. matic
with inverter detection once) ) 4. Inverter is broken. recovery
5. The control board is not good.
. 1. Poor interface contact.
Communica- l—:iﬁgﬁw thlgsvgvgn 2. Wire is not good. Auto-
tion failure abnormal communi- | 3 Wire sequence error. matic
with HMI . 4. HMI is broken. recovery
cation. 5. The control board is not good.
Detected abnormal
Water flow water flow switch Check the open and closed state of
switch error after the water pump | the water flow switch, and check if the Lock
was turned on for 30 water pump is abnormal
seconds
The suction The suction pressure | | poointerface contact Auto-
pressure sen- | was detected as being | 5"y - ’ matic
2. Wiring error
sor error equalto 0 3. Wire is not good. recovery
- - 4. Sensor is not good.
Thedischarge | The discharge pres- : Auto-
pressure sen- | sure is detected as Z L:%ﬁggt:gflrib%?;ﬂ tls not good. matic
sor error equalto 0 : & : recovery
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6. Parameter Setting Explanation Table

Cat-
ego- Name Range Default | Unit Location Remark
ry
Tempera- Tem-
ture control erature
Work mode | mode/volt- P Settings-User Settings
control
age control
mode
mode
R404A/R22/
Type of R410A/
ref?'/iperan t R134A/ R410A Settings-User Settings
= 8 R40TC/
o R40TF/R507
0]
5 Target Tem- An o Settings - User Settings -
@ perature 40~70 0 ¢ Chiller/Heat Pump Mode
Standby 40~70 2 oc Sethgs - User Settings -
Temperature Chiller/Heat Pump Mode
Startup 40~70 3 oc Sethgs - User Settings -
Temperature Chiller/Heat Pump Mode
Control Outlet Temp | Outlet Settings - User Settings -
Target /Inlet Temp | Temp Chiller/Heat Pump Mode
Refrigeration . .
four-way Power los‘s/ Loss of Sgttlngs—Malntenance Set-
Z | valve status power gain | power tings-System Parameters
El
g The
3 remote
(0] N
L - . . h
ﬁ System con- ocal Con Local Settings-Maintenance Set- swite
s trol mode trol/Remote control tings-System Parameters needs
@ Control to be
E en-
a abled
o
3
T | Typeofinter-| Fan/water water Settings-Maintenance Set-
g nal unit pump pump tings-System Parameters
[0]
5{ System . .
v Shutdown/ Shut- Settings-Maintenance Set-
status after )
recovery down tings-System Parameters
power-on
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Cat-
ego- Name Range Default | Unit Location Remark
ry
Communica-
tion address 0-247 1 Settings-Maintenance Set-
of control tings-System Parameters
board
PT100 refer- Settings-Maintenance Set-
: 0~10000 430 | a cHing
ence resistor tings-System Parameters
Storage
tempera- Settings-Maintenance Set-
P -40~70 0 °C ethings-Mal
ture probe tings-System Parameters
correction
=
3 Exhaust
g tempera- -40~70 0 S?ttings—Maintenance Set-
8 ture probe tings-System Parameters
3 correction
1%
[0}
=
= Minimum . Settings-Maintenance Set-
@ mme 0~10000 6 | Min | Coomeshal
& Downtime tings-System Parameters
2
3 Oil return Settings-Maintenance Set-
s | 2~10000 3 H Sting
o interval tings-System Parameters
Q
3
3 Storage Settings-Maintenance
v 8 Enable/Dis- ) Settings-System Parame-
temperature Disable
able ters-Temperature Sensor
probe °
Settings
Inner coil Settings-Maintenance
Enable/Dis- . Settings-System Parame-
temperature Disable
able ters-Temperature Sensor
probe -
Settings
. . Settings-Maintenance
Outside coil . o g I
Enable/Dis- Settings-System Parame-
temperature Enable
able ters-Temperature Sensor
probe -
Settings
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6. Parameter Setting Explanation Table

Settings

Cat-
ego- Name Range Default | Unit Location Remark
ry
Settings-Maintenance
ambient Enable/Dis- Settings-System Parame-
Enable
probe able ters-Temperature Sensor
Settings
Suction Settings-Maintenance
Enable/Dis- Settings-System Parame-
temperature Enable
robe able ters-Temperature Sensor
P Settings
Discharee Settings-Maintenance
g Enable/Dis- Settings-System Parame-
temperature Enable
robe able ters-Temperature Sensor
= P Settings
2.
o
2 Settings-Maintenance
=1 Inlet Tem- . .
2 Enable/Dis- Settings-System Parame-
perature Enable
@ able ters-Temperature Sensor
2 Probe Settings
>
(03]
)
K e Mai
P} Outlet . SeFtlngs Maintenance
o Enable/Dis- Settings-System Parame-
3 | Temperature Enable
o able ters-Temperature Sensor
o Probe -
S Settings
3
o
2 Settings-Maintenance
R25 for com- Settings-System Parame-
~1 1 KQ
mon NTC 0~10000 0 ters-Temperature Sensor
Settings
Settings-Maintenance
B value of Settings-System Parame-
common 0~9999 3470 ad
NTC ters-Temperature Sensor
Settings
Settings-Maintenance
R25 for dis- Settings-System Parame-
charge NTC 0~10000 10 KaQ ters-Temperature Sensor
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measuring
range

ters-Pressure Sensor Settings

Cat-
ego- Name Range Default | Unit Location Remark
ry
Settings-Maintenance
B value of Settings-System Parame-
discharge 0~9999 3470 g5
ters-Temperature Sensor
NTC .
Settings
CurrenF Enable/Dis- ) Se.ttmgs-Mamtenance
type suction Disable Settings-System Parame-
able .
pressure ters-Pressure Sensor Settings
Cu.rrent type Enable/Dis- . Se'ttlngs—Malntenance
discharge Disable Settings-System Parame-
able -
voltage ters-Pressure Sensor Settings
s
=1 Voltage . Settings-Maintenance
§ type suction Enable/Dis Enable Settings-System Parame-
® able -
3 pressure ters-Pressure Sensor Settings
o e Mai
s Vol.tage type Enable/Dis- Se'ttlngs Maintenance
@ discharge Enable Settings-System Parame-
K able -
X)) voltage ters-Pressure Sensor Settings
a
[0}
3
9 Current type
s | suction pres- Settings-Maintenance
,31, sure sensor 0-99.9 345 Bar Settings-System Parame-
3 measuring ters-Pressure Sensor Settings
@ range
Range of
current type Settings-Maintenance
discharge 0-99.9 345 Bar Settings-System Parame-
pressure ters-Pressure Sensor Settings
sensor
Voltage-type
suction pres- Settings-Maintenance
sure sensor 0-99.9 20 Bar Settings-System Parame-
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6. Parameter Setting Explanation Table

Cat-
ego- Name Range Default | Unit Location Remark
ry
Vi - . .
Zlitsaciea:yse Settings-Maintenance
g 0-99.9 50 Bar Settings-System Parame-
pressure .
ters-Pressure Sensor Settings
sensor range
Settings-Maintenance
Suction volt- | Enable/Dis- Disable Settings-System Parame-
age switch able ters-Switching Value Input
Enable
Settings-Maintenance
Suction volt- Settings-System Parame-
age switch NC/NO NC ters-Switching Value Input
= Enable
%)
5
o e Mai
-t discharge . SeFtlngs Maintenance
> Enable/Dis- . Settings-System Parame-
a voltage Disable L
® - able ters-Switching Value Input
@ switch
11 Enable
2
@
g M
o voltage NC/NO NC Es-oy
3 switch ters-Switching Value Input
3 Enable
o
3 ) )
% Settings-Maintenance
a Remote Enable/Dis- Disable Settings-System Parame-
switch able ters-Switching Value Input
Enable
Settings-Maintenance
Remote Settings-System Parame-
. NC/N N e
switch C¢/NO ¢ ters-Switching Value Input
Enable
Factory
Restore fac- ) ) Settings-Maintenance Set- r;:::
tory settings tings-System Parameters
execu-
tion

Cat-
ego- Name Range Default | Unit Location Remark
ry
No defrost-
Defrost ing/ ele.ctnc Electric Set-Maintenance Settings-De-
defrosting/ | defrost-
mode . frost Parameters
hot gas de- ing
frosting
Enter the
defrosting o Set-Maintenance Settings-De-
ambient -50~99 20 ¢ frost Parameters
temperature
Incoming . .
- defrost coil -50~99 3 oc Set-Maintenance Settings-De-
> frost Parameters
S+ | temperature
o
3
Q
5 Temperature
@ d|ffer§nce of o Set-Maintenance Settings-De-
= | entering de- 0~99 10 C
El . frost Parameters
@ frosting heat
S exchange
o,
é
s Determina-
5 tion time
g of heat 0~99 3 Min Set-Maintenance Settings-De-
T exchange frost Parameters
@ | temperature
difference
When en-
tering into
defrosting 0~999 45 Min Set-Maintenance Settings-De-
accumula- frost Parameters
tion opera-
tion
Maximum . .
defrosting 0~99 8 Min Set-Maintenance Settings-De-
time frost Parameters
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6. Parameter Setting Explanation Table

Cat-
ego- Name Range Default | Unit Location Remark
ry
Exit defrost . .
= coil tem- 0~99 25 oc Set-Maintenance Settings-De-
o, frost Parameters
El perature
o
>
Q
2 Exit defrost
(0] _ i i - -
@ | condensing 0~99 45 oc Set-Maintenance Settings-De
o frost Parameters
S | temperature
qa
K
& | Internal unit
= . Enable/Dis- . Set-Maintenance Settings-De-
9 | status during Disable
2 ) able frost Parameters
I defrosting
S
2 | oo
o ripping Mt .
3 time after 0-999 3 Min Set-Maintenance Settings-De
. frost Parameters
defrosting
No frequency There
: is no . .
Fan type conversion variable Settings-Maintenance Set-
Y fan/EC fan/ tings-Inverter Fan Parameters
frequen-
DC fan
cy fan
=
Q.
% Frequency
> i i - i -
5 conversion 0~999 30s .Settmgs Maintenance Set:
] fan regula- tings-Inverter Fan Parameters
» tion period
1]
=
@
< Target
&) condensa-
S tionring Settings-Maintenance Set-
S | tempera- | -99.9~99.9 5 oc | OCHING
3 tings-Inverter Fan Parameters
oy ture heat
(0]
3 e'xchange
difference
Percentage Settings-Maintenance Set-
of fan start- 0-100 80 % . &
R tings-Inverter Fan Parameters
ing speed
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Cat-
ego- Name Range Default | Unit Location Remark
ry
Ed Minimum ) )
S = ! . _
®Z | condensing -100~100 15 °c .Settlngs Maintenance Set:
=5 tings-Inverter Fan Parameters
o'% | temperature
>
‘_—35 o VSP maxi- Settings-Maintenance Set-
© o | mum output 0-10 10 Vv .
ol tings-Inverter Fan Parameters
@ voltage
Without
. electroruc Super- Settings-Maintenance Set-
Main valve expansion . . ;
: heat tings-Electronic Expansion
control logic | valve/super-
control Valve
heat control/
fixed opening
=
=3
% Refrigeration Settings-Maintenance Set-
3 & -2~20 5 °C tings-Electronic Expansion
E superheat
2 Valve
w
@
L Heatin Settings-Maintenance Set-
OQ & 0-20 5 °C tings-Electronic Expansion
™ superheat
Y Valve
ol
S . . .
?,' The main Settings-Maintenance Set-
m valve regu- 0-10 0.7 °C tings-Electronic Expansion
2 lates Kp Valve
2
6. . . .
2 Main valve Settings-Maintenance Set-
2 | adjustment 0-10 2.8 °C tings-Electronic Expansion
g Kd Valve
Q
S
3 Main valve Settings-Maintenance Set-
3 regulation 0-100 30 S tings-Electronic Expansion
@ cycle Valve
Main valve . .
defrosting Settings-Maintenance Set-
) 0-9999 490 tings-Electronic Expansion
fixed open-
. Valve
ing
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6. Parameter Setting Explanation Table

Cat-
ego- Name Range Default | Unit Location Remark
ry
Main valve . .
refrigeration Settings-Maintenance Set-
) 0-9999 250 tings-Electronic Expansion
fixed open-
; Valve
ing
Main valve Settings-Maintenance Set-
heating fixed 0-9999 250 tings-Electronic Expansion
opening Valve
Initial . .
=< . Settings-Maintenance Set-
o minimum . . .
5 ; 0-9999 250 tings-Electronic Expansion
=3 opening of
3 . Valve
) main valve
>
[a)
]
& Minimum Settings-Maintenance Set-
= opening of 0-9999 20 tings-Electronic Expansion
@ | mainvalve Valve
m
g
5 | Total open- Settings-Maintenance Set-
2. | ing of main 0-9999 500 tings-Electronic Expansion
o valve Valve
el
>
= Main valve Settings-Maintenance Set-
o initialization 0-999 12 H tings-Electronic Expansion
2 cycle Valve
[0}
N
g Ee‘leanyiid Settings-Maintenance Set-
p | Opening 0-99 3 S tings-Electronic Expansion
@ | time of main
a Valve
valve
Delay adjust- Settings-Maintenance Set-
ment time of 0-999 180 S tings-Electronic Expansion
main valve Valve
Main valve . .
delay open- Settings-Maintenance Set-
. ; -100-100 -10 °C tings-Electronic Expansion
ing ambient
Valve
temperature
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Cat-
ego- Name Range Default | Unit Location Remark
ry
Discharge
temperature Dis-
+superheat charge
Auxiliary | degree/with- temg- Settings-Maintenance Set-
valve control | out auxil- tings-Electronic Expansion
- . perature
logic iary valve/ Valve
+super-
exhaust
heat
temperature
control
= . Settings-Maintenance Set-
=3 Economizer o . . R
=l 0-10 3 C tings-Electronic Expansion
3 superheat
> Valve
QU
>
3 ) ) )
1% Discharge Settings-Maintenance Set-
% temperature 0-999 90 °C tings-Electronic Expansion
% target Valve
@
m
] Settings-Maintenance Set-
=g EVI super- . . .
o 0-99.9 0.9 tings-Electronic Expansion
3. heat Kp
a Valve
&
g Setti Maint Set
zZ EVI super- Settings-Maintenance Set-
o 0-99.9 2 tings-Electronic Expansion
E heat Kd
= Valve
Q
<
S | Evidis-
g charge Settings-Maintenance Set-
% 8 0-99.9 0.9 tings-Electronic Expansion
@ | temperature
g Valve
@ Kp
wn
EXI;:lse— Settings-Maintenance Set-
5 0-99.9 2 tings-Electronic Expansion
temperature Valve
Kd
OM|:r|]ri‘rr1]ur2f Settings-Maintenance Set-
pening 0-9999 0 tings-Electronic Expansion
auxiliary
Valve
valve
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6. Parameter Setting Explanation Table

Cat-
ego- Name Range Default | Unit Location Remark
ry
= Adjustment Settings-Maintenance Set-
5 | cycle of aux- 0-9999 30 S tings-Electronic Expansion
T | iliary valve Valve
5
B | Defrostin
@ openin Og;c Settings-Maintenance Set-
=3 pening 0-9999 0 tings-Electronic Expansion
o2 auxiliary
o Q Valve
s 2 valve
m
32
@ 5 | Totalopen- Settings-Maintenance Set-
@ 2 | ing of auxil- 0-9999 500 tings-Electronic Expansion
w | iaryvalve Valve
el
5
§' 0T2§SE:/hle Settings-Maintenance Set-
2| opens -100-100 10 °C | tings-Electronic Expansion
o ambient
= Valve
@ | temperature
Power
off and
Inverter Sanhua/Si- | Three Settings-Maintenance Set- restart
. after
brand fang/WellGo | flowers tings-Inverter Parameters .
= setting
o
E} takes
@ effect
>
o
>
8 Power
@ off and
s Maximum Settings-Maintenance Set- restart
B 0-9999 90 rps eting after
= speed tings-Inverter Parameters X
2 setting
% takes
= effect
s
S
3 Power
% off and
@ . . . restart
Minimum 0-9999 30 ps Sgttlngs-Malntenance Set- after
speed tings-Inverter Parameters X
setting
takes
effect
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Cat-
ego- Name Range Default | Unit Location Remark
ry
Starting Settings-Maintenance Set-
speed during 0-9999 50 rps eting
K tings-Inverter Parameters
cooling
Starting . :
speed during 0-9999 50 - S.ettlngs Maintenance Set:
R tings-Inverter Parameters
heating
Speed . .
during de- 0-9999 90 rps Sgttmgs-Mamtenance Set-
> tings-Inverter Parameters
frosting
Resonance : ;
= Start Speed 0-9999 0 rps Sgttmgs—Mamtenance Set-
g. 1 tings-Inverter Parameters
o
3
3 Resonance Settings-Maintenance Set-
[a] -
o, | End Speed 1 0-9999 0 Ps tings-Inverter Parameters
[0}
=S Resonance
qQ f .
2| start Speed 0-9999 0 ps Sgttmgs Maintenance Set:
3 2 tings-Inverter Parameters
2
]
o Resonance Settings-Maintenance Set-
Q -
g End Speed 2 0-9999 0 Ps tings-Inverter Parameters
o
[0} . .
A Spged regu 0-099 30 s Sgttmgs Maintenance Set:
lation cycle tings-Inverter Parameters
' Speed ad- 0-9999 2000 Sfettlngs—Malntenance Set-
justment Kp tings-Inverter Parameters
Speed ad- Settings-Maintenance Set-
justment Kd 0-9999 120 tings-Inverter Parameters
Night mode On/off Close S.ettlngs—Malntenance Set-
tings-Inverter Parameters
Night mode . Settings-Maintenance Set-
start (hours) 0-23 2 Min tings-Inverter Parameters
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6. Parameter Setting Explanation Table

Cat-
ego- Name Range Default | Unit Location Remark
ry
= Night m(?de 0-50 30 H Sgttlngs—Malntenance Set-
%’. start (min) tings-Inverter Parameters
o
]
> End of . .
[a)] - -~
a night mode 0-23 7 Min Sgttmgs Maintenance Set:
4 tings-Inverter Parameters
= (hours)
2
[03¢]
E d of nigh
5 | Endof night . .
{_<2 mode (min- 0-59 30 H Sgttmgs Maintenance Set:
= tings-Inverter Parameters
@ utes)
o
o
3
o nght. mode Settings-Maintenance Set-
o maximum 0-9999 50 rps .
a tings-Inverter Parameters
frequency
Locking
times of 0-99 3 Settings-Maintenance Set-
high voltage tings-Alarm Parameters
protection
g .
2 Locking
o times of Settings-Maintenance Set-
> 0-99 3 .
2 low-voltage tings-Alarm Parameters
2 protection
[%]
1]
=
@ Number
(4 .
> | oftimesof
2 locking due Settings-Maintenance Set-
3 - 0-99 3 h
i to too high tings-Alarm Parameters
3 discharge
3 | temperature
g
(%]
Over-low
ambient . .
temperature -50-99 230 oc Se.ttlngs—Malntenance Set-
. tings-Alarm Parameters
protection
value
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Cat-
ego- Name Range Default | Unit Location Remark
ry
Protection
value of
inletand o Settings-Maintenance Set-
outlet water -50-99 10 ¢ tings-Alarm Parameters
temperature
difference
Discharge
tempera'ture -50-999 125 °c Se.ttlngs—Malntenance Set-
protection tings-Alarm Parameters
value
Frequen-
cy—llmlted -50-999 108 oc Sejctlngs—Malntenance Set-
= discharge tings-Alarm Parameters
S | temperature
®
3
% Frequency
(0] imiti - i - i —
@ | limiting con -50-99 60 oc Se'ttlngs Maintenance Set:
o densation tings-Alarm Parameters
03 temperature
=~
Q
& | Condensa-
3 tion tem- . .
] perature -50-99 65 °c Se~tt|ngs—Ma|ntenance Set-
3 . tings-Alarm Parameters
3 protection
o value
@
7]
Locking
times of con- Settings-Maintenance Set-
. 0-99 3 R
densation tings-Alarm Parameters
protection
High pres-
sure protec- 0-500 2 Bar Se.ttlngs—Malntenance Set-
tion pressure tings-Alarm Parameters
value
Low pressure
protection 0-500 12 Bar Settings-Maintenance Set-
pressure ’ tings-Alarm Parameters
value
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7. Control logic

7.1. work mode
The working modes are divided into two types: chiller mode and heat pump
mode;
If you want to use a chiller or heat pump mode, you need to use an analog input
(outlet temperature or inlet temperature, optional) as 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. 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 target temperature during refrigeration is higher than the set starting tem-
perature, while during heating, the target temperature is lower than the set
starting temperature.

7.4. 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.

7.5. standby condition

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

following conditions is met:

@ The control temperature is below or above the "standby temperature" (Deter-
mined by work mode) , and the converter set speed is lower than or equal to
the minimum speed.

@ An error occurs that causes the compressor stop.
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7.6. system timing

ON

Evl | | OFF

Condenser fan; !

Variable frequency machine

30S ‘10S 10S 30S ,
T 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.

7.7. 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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7.8. Defrost logic 7.9. Main EXV adjustment
7.8.1. 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".

7.8.2. 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).

7.8.3. 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.

7.8.4. 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".

7.10. 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 tem-
perature 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".

7.11. 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.

© 72



i./)INVﬂTEEH

i./)INVﬂTEEH

7.12. 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.

7.13. 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 .

7.14. 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.

7.15. 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

Status .
CompressorSpeed O
Frescetemperstre. 41,0 T

Discharge T. 19.60 Bar

Mian EXV step. 60
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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

Support MODBUS RTU. FX2N. FX3U. DELTA(DVP). XINJIE(XC). XINJIE(XD).

Protocol FATEK (FB). HAIWELL (N/S). SAMKOON. EMERSON. DCBUS. XGUS etc.

Script }/ersign 5.3LUA script, which can run user written logic, protocols, and algorithm
unctions 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, edge anti aliasing processing, support for any disk size ASCII,
Word bank GBK, GB2312, UNIC() DE (global language) font library, and can also customize
any computer font display
Supports JPEG and PNG (semi transparent/full transparent) compression, and
supports image storage 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 value 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

210.0mm* 149.8mm*24.1mm (MAX)

(length * width * height)

Product window size "

(length * width) 196.6mm* 136.3 mm
Supporting upper comput- VisualHML®

er software

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

[

Reactor]

o !
ran|

)| 12
TO:Reactor

Variable Frequencry
Drive Board

[l
v W

u

T
TO: Inverter Compressor

Inverter - Main Control Board Cintectin Line

Wire Controller

GND A B TXDRXDVIN
oo
o oo

Line Controller - Main Control Board Connection Line

TO:Wire Controller

TO:Drive

GND B A 12V

GND
GND:KO-K5 public point

:Inverter contactor
:Four-way valve
Defrost bypa
3:Balance bypa
‘Spray valve
DO5:Crankshaft heating
6: Internal fan
Suction valve
ternal heating
:Internal heating
edium speed fan
igh speed fan

Il

D011 D010 D09 D08 DO7 D06 D05 DO4

K5 K4 K3 K2 KI KO ADT

Switch

itc
ater Flow Switch AD6

K4:Reserve Switch
K5:Reserve Switch

D03 D02 DOl DOO

A

Sviteh

ADO:Storage tempetature

] ! ADL:Tnner coil temperature
Main EXV Branch EXV AD2:0uter coil temperature

Ambient temperature
AD4:Suction temperature

AD5 AD3 ADI AD5:Discharge temperature
Water-in temperature

ter-out temperature

ADLADZ ADO
PT100 temperature sensor
—

—

Voltage type LP sensor
—=vhite

—eblack

Voltage type HP sensor

—
Turrgnt type HP sensor
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TO:EC Fan

“urrent type LP sensor
L tung

:DC Fan 1 TO:DC Fan 2

DC Fan Board

CH15 Contect The Main Control Board

DC Fan - Main Control Board Contection Line}

T0:DC Fan Board

DC Fan - Main Control Board Contection Line




J INVOTECH

10. List of main control components

Applicable .
Platform Part Number/Model Part Name Quantity
Heat Pump Water Unit Main Control Assem-
170-2014-01 bly (with DC Fan Power Board) Assembly
100-2005-00 NTC Temperature Probe 6
100-2006-01 Voltage-type Gauge Pressure Sensor (20bar) 1
100-2006-02 Voltage-type Gauge Pressure Sensor (50bar) 1
VIW/YIH 100-2008-01 Cable for HMI and control board 1
100-2008-04 DC Fan Power Board Adapter Cable 1
100-2016-01 7-inch HMI(Heat Pump Water Unit) 1
Variable Frequency Main Control Board V2.0
100-2021-01 (Heat Pump Water Unit Assembly) !
100-2022-00 Dual-channel DC Fagl;’ower Board Assem- 1
Applicable :
Platform Part Number/Model Part Name Quantity
170-2014-03 Heat Pump Water Unt;’lcyMaln Control Assem- Assembly
100-2005-00 NTC Temperature Probe 6
100-2006-01 Voltage-type Gauge Pressure Sensor (20bar) 1
YIW/YIH 100-2006-02 Voltage-type Gauge Pressure Sensor (50bar) 1
100-2008-01 Cable for HMI and control board 1
100-2016-01 7-inch HMI(Heat Pump Water Unit) 1
Variable Frequency Main Control Board V2.0
100-2021-01 (Heat Pump Water Unit Assembly) 1
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