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1 A 43?175 Overview

HMD3W-7* RIS Gl a2 Lo 25l B AU / SSALURG b e f ks dl de . B &
R TIEY B B TR ?E%IE]E%\ DSP 5 i L PIM B Gl A
s AN UL AT LAGE

HMD3W-7* series model controllers are specially designed for air conditioner DC inverter compressors/AC inverter compressors. It
integrates filtering, rectifier bridge, capacitor, switching power supply, charging circuit, DSP chip control
circuit, PIM module, and communication circuit. Users can use it with only an external reactance.
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2.

IKBh {2 ] 48 244 Drive controller parameters

75 No. [T H Item LK% specification
1 A e T A H & Rated voltage (V) —FH AC380V (AT N EZ) Three-phase
IAC 380V (No need N / neutral)
2 T {F HJE Y Operating voltage range AC 320V ~ AC 460V
(V)
3 TAFHEJEAIZE Working power frequency  [50/60 + 5% Hz
(Hz2)
4 T KA AT ZE Max power input (W) 7 8,000 W
NOTE 1
5 i A FLALA RUE Maximum input 15 Arms
current RMS (Arms) 7 NOTE 1
6 i AL Fl Output mechanical 15~ 120 rps
frequency range (rps) V¥ NOTE 2
7 [E4iHLIK S 75 30 Compressor drive mode oA B A% /&4 180° I 5% % il
3 PWM AR Carrier frequency (KHz) |5 KHz
9 R Efficiency n 97%
10 i 5 28 communication method RS485 %[
RS485 interface
11 JE4ENL AT HE Compressor preheating [ (B 7G) Yes (developing)
function
12 ‘715773 Display method 2L, %k, 3 3N LED FERAT
Red, green, yellow 3 LED lights
13 i 3£ 155% Use environment (°C) 25~ +70°C AHX IR E<90%RH ok
#%) Relative humidity <90%RH (no
condensation)
14 IV {73455 Storage environment (°C) -40 ~ +85°C FHXIEE<95%RH (ot HzE )
Relative humidity <95%RH (no condensation)

® It HTSEEINERIL. BUAEOLRE R RN,

R L I R A

Note 1: Due to factors such as ambient temperature and heat dissipation, derating is required.

® It 2: WAL BT A R A AL

Note 2: The output mechanical frequency range depends on different compressors.
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3. ARHHEE System Block Diagram

Reactor
B
LK J
@
—~
R
i IKF ICE
eEEdiTH -
Relav control IPM {83
Bika RN
=¥ Bus voltage detection
g__ * 68 PWM{ES 6 PWMsi
* DSP |, (RS, AEES iR | Communic e Host
é; 2 B H_ Protection and temperature signal B Bk ation circuit] J:fl‘.ﬂl' COlllplth"I‘

4. FEARYF T Basic Features

1. BEME RS B SD T R4 6 ZF A S, 2t 5 MEHESFISE, e 7 D
TAE HZV‘]%&%?FI%@:}/@QB@J%K@\E@%Z{, Independently develop advanced and mature compressor drive

solutions, combined with years of debugging experience, By providing 5 compressor parameters, we can complete the
development of new product variable frequency drive in 7 working days;
2+ IKEfR A TCAL AR 1 SVP WM IESX A%, AT LA RO N s~ FATLIR SN « Feah sl Mg
The drive uses sensorless SVPWM sine wave control to effectively reduce high harmonic components, motor vibration,
torque ripple and noise;

3. FEGENUAZR R G sl dil 728, T AR EGE LA PAG 8, I/ INEZEHLI e s f, Js/ N
WE/‘JW%; The compressor starts with a closed-loop starting control scheme, which can ensure the smooth start of the
compressor,reduce the starting current of the compressor, and reduce the impact on the grid.

4. §5fEtEH & MTPA T?’Fﬁﬂﬁ%;, ﬂ%&%ﬁ%ﬁﬂiﬁﬁﬁﬁ%ﬁ?ﬁ; Field weakening control & MTPA control
scheme can increase the operating frequency range of the compressor,

S5+ PESRIEE FDB AR S5 T 28, SR CREERR) BRILAHIRASE 11T, IR (CRIRIN) BRI L
Hj‘%u”fr*%ﬁﬁﬁqﬁ:fﬁ, The control strategy uses a double closed-loop feedback scheme. The outer loop (speed loop)
ensures stable operation of the
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unit frequency; the inner loop (current loop) ensures that the unit outputs accurate torque in real time;
6+ HHTE RIS TR, AITE = 320V ~ 460V B HLEE I A FEEIZTT; Wide operating voltage range, stable
operation in a voltage range of three-phase 320V ~ 460V,
7~ 3@@3??%35@3%]7E5§55Q~ IINRIAE é%ﬁigiﬁ%§§$#ﬁi, 7?ﬁ§§EfZ\ L ?&fﬁ; The drive scheme achieves
high energy efficiency, miniaturization and high integration, which is convenient for production, testing and maintenance.
8« HAZFRPIIRE (JUE. bk, . Wiiss) , FAHPRE LB TR 5 540 B L B9 DSP
I , LEATA PRI I REAS 21 PR e [ > PIMRIE R G m 30 ATEEIE T With a variety of protection functions
(undervoltage, overvoltage, overcurrent, high temperature, etc.), and the use of fast DSP chip, all protection functions
are quickly responded to ensure reliable operation of the system.
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5.  IREFHIA Functional description
5.1 A sl Soft-start control

M LrE, SKShHGEI PTC F HAN R S sh 48 i R A ST L, JTOR IO IG A, SKShE Rt
I AR SRS RO R G TAR)S, fEkIdeasess, S B ETTHIE S . SERf12s), K3
PF Wbk 2, TR ST)e, SERTIR G SR akias; dkmas—HWE, WAL TSN, E%J HEL
LA R = R B2 AL WA O UK (SO s o e R W EA T e o (e
When the unit is powered on, the drive board charges the electrolytic capacitor through the PTC
resistor and the rectifier bridge soft start, the switching power supply starts to work, and the drive
board chip starts to work;after the drive board is powered on, the indicator light will be on for 5
seconds and wait for the host computer to send Boot instruction. After a delay of 12s, the driver
board judges the bus voltage, and when the conditions are met, the charging relay will be delayed;
once the relay is activated, it will not actively shut down until the input power is abnormal or the
bus voltage is too low, and the relay control power supply is powered off. There is no fault code for
charging circuit failure

5.2 1##)l Standby

4 AU R I IERSE T 0 BUNT B/ NSFTIER fmin i, SKSIARAE TR

ARSIRTCHE , AFHUIERKT INRE (RIS MU IR R EARINGE—R) , B3R e s 4r
KTINME (Bl 2] BT R SRR N — 1)

ARSI R, WSR2 b B Bt o GRS S ERRIEE L) | RIRIKEhHCE R
HISRTERET (255 6 & FER) SN AZITEIRE.

When the set frequency sent by the host computer is equal to 0 or less than the minimum
operating frequency(fmin), the drive board is in the standby state.

If the drive board is not faulty, the green light flashes during standby (flashing once every time
data sent from the host computer is received), and red light flashes when running after successful
startup(flashing once every time data sent from the host computer is received);

If the drive board is faulty, the fault will be transmitted to the main control and displayed (following
the communication protocol between the drive and the main control). At the same time, the drive
board has a corresponding fault indicator (refer to Chapter 6 Fault Table) and corresponding action
status.

5.3 FEHLSEA NI Heating the compressor windings

N BV SRS T 2 )5, ARG G . % BG4S, £ U Ve W AR A DA (AT e

H Y FOR SR AT R 200W) , IEITZLAT IR (FF U 2] BRI A ok ARt IR — 1) « When
the host computer sends the winding heating command, the relay is closed. According to this
command, the corresponding power is output in the three phases U, V, W (the maximum winding
heating power output can be 200W), and the red light flashes (flashing once every time data from the
host computer is received).
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5.4 JE4iHlisT Compressor running
B FIHLE IR IIRENR > H/NBITHE fmin B, IKSI S8 B4 0LE sl B ENE .. AR

] AT EE DT © When the set frequency sent by the host computer is greater than the
minimum operating frequency (fmin), the drive board will control the compressor to start running to the
set frequency. The frequency raising speed in different range is as follows

AEAR R AR B T3 B 32 40 425 Raising frequency control :

BATHBL THAHE A
Frequency band Speed
0~10 rps 1 rps/S
10~60 rps 2 rps/S
60~75 1ps 1 rps/S
>751ps 0.5 rps/S
NEEE N iwal TN F 8 Down frequency control :
EfavIES R A
Target frequency Speed
> fmin 2 1ps/S
< fmin 8 rps/S

5.5 1541 Shutdown

FAE) EARHIIE S (BEIE < BARIEE fmin) J&, RGNS IEIETT, VIHGCARAILSET INGE (5F

e W B BRI R BRI E—IK) o« After receiving the host shutdown command (set frequency
<minimum frequency ), the compressor stops running and switches to standby. The green light flashes

(flashing once every time data is received from the host computer)
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5.6 [REEAE Frequency limit control

5.6.1 AL A FRIEA RG] (BUBUE, AFEEFHVAFAEZER) Compressor current limit frequency

reduction control (typical value, different compressors are different)

gy HLR A RE RMSS HLIIE(H Peak
Type current (Arms) current ( Apeak)
JESHLFE IR FRATE compressor 17.5 /

current frequency limit

JEGHLHLIRFE B Compressor 18.5 /
current frequency reduction

value

JEZEHL R E Compressor 20.5 45

current protection value

® i MBRZRHEEILT 390V I ERBIMRTT
Note: When the bus voltage is lower than 390V, the frequency is limited to increase.
5.6.2 IPM I [T IRFEE G (MABUE, AN EGYEAERE)

IPM temperature limit frequency reduction control (typical

value,different compressors are different)
> HIPMIRETE90, 92) JEMENT, FREIFEFE; When the IPM temperature is in the
range of [90, 92), the limiting frequency will increase;
> Y IPMIREAE[92, 9SITEEINT, £F 20S FEM 1rps (HAILF#E] 30rps) ; When the IPM
temperature is in the range of [92, 95], the frequency will be reduced by 1rps every 20S
(lowest to 30rps);
> Y IPMIREERT 95°CH, NIl (JLE5 6 &5 IPM BLUUR EE I &R 4) « When the
IPM temperature is higher than 95°C, the fault will stop (see Chapter 6 IPM Module Over
Temperature Protection).

7/17



(%0
¥e

o B

v X\_-}

SANHUA

HMD3W-7* 3 5| 3K z 4

RBEREFHRANF

6. HFER Fault table

6.1 Xz #x M FE 38 7~ kT Driver board fault indicator

Fs HERE D1 D2 D3
No. Fault type £ (RED) | % (GREEN) | # ( YELLOW)
1 EZE N BRRT © ©
Compressor current protection
2 IPM 18 3R 4R o ®
IPM module protection
3 IPM BR AR R RE o °
IPM Internal temperature sensing
circuit abnormality
4 IPM &3R8 B3 & R o ©
IPM module over temperature
protection
5 VDC BEE & &I © o
VDC over voltage protection
6 | VDC BEI KR ° ©
VDC low voltage protection
7 BB E © ®
Communication failure
8 BRY2HFE o 0
Software control error
9 BB 7 AL M BB ER B & Current o o
detection circuit failure
10 | Ba3hkM o o
Startup failure
11 R AB & Phase failure o ©
12 A B RFEHE Abnormal ® °
input power failure
> | IEEFFHL Normal standby ° ®
> | IE®JZ1T Normal running ® °
> | LML Online test ° °
standby
® I :o3ton oA flash o X off
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6.2 1 Y| i S 4 FEHLAT K Fault judgment conditions and downtime

Fr R W o5 A (EILARSS
No Fault type /Analyzing conditions Off time
4R L (R U. V. W BE IS R T 45A Rl 7] 400ps)
1 Compressor current U, V, W instantaneous current peak value is greater than 45A (detection time |0 S
protection 400ps)
IPM FEHAar Il FO 51 i AR~
The IPM module detects the FO pin outputs low level;
IPM LR MCU faill 2] FO FAECH PRI S 2R T DSP B LL R #S €
b IPM module protection  [{H; 60'S
IMCU detects a low-level input on the FO port; the bus current is greater than
the threshold set by the DSP internal comparator;
IPM B P 8 R, P
R
i T R R R 5
3 The temperature sensing . L . 60 S
Y /Abnormal temperature sensing bulb inside the module is detected
circuit inside the IPM
module is abnormal
IPM e B ok i (R 9 . Ll o e .
PR ey ﬁﬁi}i’;“%’j U E) IPM BRI 7 T 95°C 0
. The temperature of the IPM module is detected to be higher than 95°C
temperature protection
s woC IR s vpe e T 700 s
overvo tage Detected VDC voltage higher than 700V
protection
o WD BIRHIES s vp e F 370V s
oW Vo tage Detected VDC voltage lower than 370V
protection
R L 158 A IR AL A T S B B s B F R A
7 o . No data sent from the host computer or incorrect data received within 15s 60 S
communication fail
A S IEAT S VR FEAE 2 20 rps DL B ER D
8 Software control The difference between the running speed and the set speed is more than 20 rps60 S
abnormal or out of step
AR 3 ; e as 8
o CCRRMBHAE s 5 o
falilllzfr::t etection cireutt |, ) abnormality in the current detection circuit is detected
J Bl R J3 ST BOR BE L W 2 1 B
10 . o . . 60 S
Startup failed The rotor position was not correctly judged during the startup phase
R A e, RIR B ER A
11 . . 60 S
Phase failure Given output, no one phase current can be detected
. CIPNG SR HEEE 1s R F N B R s T 520V BIR T 270V b0 S

/Abnormal input power

Detect input voltage higher than 520V or lower than 270V for 1s period

failure
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6.3 B FEHEE 75 7% Troubleshooting method
Fs HpER A EERZE
No. Fault type Method
1. EZENHEF1EE ; The phase sequence of the compressor is
connected incorrectly;
1 E&H B 5RRT Compressor 2, EHYAER ) SIS BERE KX ; Compressor fluid
current protection accumulation, oil accumulation causes current to increase;
3. EHBHBHEZE K ; The compressor start pressure
difference is too large;
4, EHHLIRER ; The compressor is damaged;
5. EWzh#RIBEE ; The drive board is damaged,;
1. EZ&YMEF#EEE ; The phase sequence of the compressor is
connected incorrectly;
2 IPM #E3R R 2. EBIAR , MREBBRE K ; Compressor fluid
IPM module protection accumulation, oil accumulation causes current to increase;
3. EHBHBHEZE K ; The compressor start pressure
difference is too large;
4, EHHLIRER ; The compressor is damaged;
55 D.l‘-.-+| H H :
3 IPM ERNBRBEERE | 1. ﬁ[ﬂJﬂﬁmﬂ‘ The drive board is damaged;
IPM module inside
temperature sensing circuit
A abnoé:;tar&_‘_rﬁﬁw PM 1, WEHIREIRIZETIZ BT & ; The driver board module screws
IPM Bt s 3 & are not tightened;
module over temperature 2, Wt MA R ; Poor heat dissipation of the drive
5 VDC BEE &f&k# VDC over | 1, VDCEBEKXE , &F 700V ; VDC voltage is too high, higher
voltage protection than 700V
6 VDC BEI KR VDClow | 1, VDC BEAK , €F 370V ; VDC voltage is too low, lower
voltage protection than 370V
N o 1. BEXERBRLB ; The communication cable with the
7 BB PFE communication

failure

main control board is loose;

2, WEPARIE ;

The drive board is damaged;
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1. ERNATEERERR , SBURERTEIRE ; There are

8 TAFRHIFR Software impurities inside the compressor, causing the frequency to be
control error unstable:
9 == o =iz s 1. E3N#RIRER ; The drive board is damaged
Current detection circuit
1. BEEIEHNAERI ; The compressor has liquid
10 B3 kM Startup failure accumulation before starting;
2. ERBHBFEZE K ; The compressor start pressure
difference is too large;
3. EZ&HAFEELE . The phase sequence of the compressor
is connected incorrectly;
11 KB BE Phase fault 1. EZEHAMEEDET 1885 2 48 ; Compressor phase wire is
less connected to 1 or 2 phases
1. HAMBRE 40s NEBLE , WHRBRZRBEMZTE ; The unit
12 O\ BE R is powered on again within 40s after the power is cut off, and

Abnormal input power failure

the drive board capacitor is not completely discharged;
2, BIR&ELT R ; Poor wiring of the power cord;

3. Wz A BIREFBEEEMPE ; The input power sampling

circuit of the drive board is faulty;
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Ezﬁﬂ‘}iibﬁ 1 %€ M Driver board interface deﬁnmon

o

almd cr oo ¢
ol e IR
e PNl T
= T L EE R
HE T
A u. U
- [ LABEL |
| HEE
Lo A EEEE:
— | - |E

k !

S 5 £

i 5

T e _E ¥ 2 N
=]

F1

t4)

12 Il

LFL
o
O
T o i

212(mm)
7.1 F A E U] Wiring position description
75 No. |5 position [BhAEHiE function 75 No {75 position [WIEEHIA function
1 R MK RN 2 s —AKEAS fi A
[Three-phase live wire R input IThree-phase live wire S input
3 T KL T FA 4 11 2 BT 4% Reactor
[Three-phase live wire T input
5 12 2% FL 31 2% Reactor 6 U 1254650l U H Compressor U
phase
7 Vi B E460L V. A Compressor V| |8 W 1 E4650L W A Compressor W|
phase phase
9 CN607 5 3 4% B8 W B O Connect]
with the main control board

7.2 $ 1B Code description

HARARE WAL

Please contact with our customer service for more details.
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8. Z4& K5I Mounting dimensions

243 (K1) *238 (%5 w) *71 (W& H) P mm

]
<_>)@ YO g

ighd) s “ ﬂ o
e

#W P4 B R 128X162mm L1342

liii"d’m

':H.

=+

- n -

o T IKEMREER A ZART, BAbHE . BARIERE R K. Note: There are many sizes of drive

board radiators. Please contact customer service for details.
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9. HI#E O Communication Interface

9.1 RS485 il il EE

A8 P

CN607- CN8

+5V JHH / /

+5V

A

GND

® I GEIIERE 24000ps, HAAGEHPMGEEEREF M

Note: the communication baud rate is 2400bps, please contact customer service for specific

communication protocol.

14/17



S s HMD3W-7* R 53215 PRAFEIE L T R 7]
10~ A[EFEFELA: Optional accessories

10.1 1% Reactor

76.210.5
e
I_. haad alj2
[‘ ) H | H ) H,
‘ |
= ——
3 b

_ 1 =} =
T = | H |
il = H |
AL 1 | 1 - g 1

E E-

35 I ||

! S— | =

|

‘ R20G21.(AL)
38003719 5. Jull/204
L% RONGLIAN ELECTRICIAN

10.2 Bic#1-%13& Accessories list

No. Item type Photo Function

1 R Jali DXt B I TR I8 5 )
Reactor 5.2mH/20A Reduce the harmonic

effects on the power

supply
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e @Wiring diagram

Main control board 11 12 | ¥ W

Compressor drive& filter board
EEEH [

| ok % 3 2 — 1R

L]

L]

AU
CRa07

It
L]

5
L]

T

O
PE
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