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1 . éf-lj_( i7|§ Overview
HMD3W-7* R 5| B S48 2 5 N B ERE ARSI S AL AE SN TS BENEDRHE, ASE

BTIRKR, BRE, 88, FXBIR, TEBEK, DSP SHEGHEE, PIM H4H, BB, AFREAR
FME-ANBRHMALUER,

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, EIX%M% %U %%72&;& Drive controller parameters

75 No. Wi H Item #HH Specification
— =1 AC380V ( TFE N FL
1 #XE TYEEE Ratedvoltage ( V) e (T% %)
Three-phase AC 380V (No need N / neutral)
2 T {EHBESEE Operating voltage range ( V) AC320V~AC 460V
3 T {ERRINZE Working power frequency ( Hz ) 50/60+5%Hz
4 B K% A= Max power input ( W) 7 NOTE] 13,000W
B XA BREME Maximum input current
5 N 25Arms
RMS ( Arms ) 7 NOTE]
i ARSI ZESE Bl Output mechanical frequency
6 ¥ NOTE) 15~120rps
range ( 1ps )
- Tolu B R %8R 180°1E KR =
7 EZHLIR3N 753 Compressor drive mode ciul = o ERES
180° sensorless sinusoidal control
PWM RS
8 5KHz
PWM Carrier frequency ( KHz )
EES
9 . 97%
Efficiencyn
" BiRA N RS485 #0
communication method RS485 interface
I EZH TR EE BE(E%)
Compressor preheating function Yes (developing)
b ERARX 4. &, B3N LEDERT
Display method Red, green, yellow 3 LED lights
25~+70C
B
13 {fﬁﬁﬂ * MXEE<90%RH ( THEE ) Relative
Use environment ( 'C) humidity <90%RH (no condensation)
14 FIRE 40~+85C
Storage environment ( ‘C ) M RE<95%RH ( %t E ) Relative
humidity <95%RH (no condensation)
o Il HATEMREE. HABREEREEN , AT RERIAEAD ;

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

o I2:mHYMHMEEEBNRT FAENEREN.

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

Reactor
B
® e
. L 4
. Filter iz 3
1 LT JLE
|| o- R
A 4 2 l“‘ v "‘l —I J J
RY
& © @
Elzt=se ]
Relav control IPM iR
ke il
- F Bus voltage detection
% # 6 1 PWMIES 6- PWM sigfal
z i DSP | (PSS, RERES B |CommunicH i | Host
= -~ Protecti d t ture signal ti ircui L
2'—‘ :J—? ‘E:-)f(_ rotection and temperature signal %E% ation circur computer

4. ER45 5 Basic Features

I, BEERRNAERRBNEZNRSARALEESENARELR  BRESNERERNSH , 7E 74
THEBZATRF T mERRE 2 HIFER ;
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, Wz RAFTARBERM SVPWM IE RIS AT UERUR /N SR E KK D, BARS, HERDRET ;

The drive uses sensorless SVPWM sine wave control to effectively reduce high harmonic components, motor vibration,

torque ripple and noise;
3. ERNEHXAAKREHRH AR, IURIEEENNIRED , BOERNNEHER , ML
R E ;

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.
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4, PHIZHIKMTPA BHAR , IUREEHIETMREE ;
Field weakening control & MTPA control scheme can increase the operating frequency range of the compressor;

5. BHIRBERANATRRBAR , AR (RER ) BRNAFMEREST ; A ( BRH ) BERYAX
B AR T AY R AR

The control strategy uses a double closed-loop feedback scheme. The outer loop (speed loop) ensures stable operation of the
unit frequency; the inner loop (current loop) ensures that the unit outputs accurate torque in real time;

6, BREBEZEITLE , ATE =4 320V~460V W EEBEANREZEIT ;

Wide operating voltage range, stable operation in a voltage range of three-phase 320V ~ 460V;

7. WHFRXAT HEM. DL, ERESFER , FELEF. Wik, £ ;

The drive scheme achieves high energy efficiency, miniaturization and high integration, which is convenient for production,

testing and maintenance.

EEZnRPYR (RE. 3K, 3R, 3B% ) BEAREXAGHHZESLEEEN DSP B
F AR IESERERE , MRIEREER, ARET.

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.

4/17



fe%a)

(X0 SAHUA HMD3W-7* 5B 2h St 83 B 7 A RO
. ThAEHEIR Functional description

5.1 ¥t /B 332 &l Soft-start control

MALSE  EHRELS PTC BEENBRFRENECERERRE  FXERFTRIHE , BHRSH T8
T ; BRBESHTFRIER , BRI K2R 5, FHLUNKETIES. E 12s 5, BahiRH
Wi BLBEE  BERNE  ENREXRBHER  #EF—BERE  WF2EHxH , EXHAWAERR
FRBLBEEDR , #BREFBRIEE, THEREELRERD.

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.

2 ¥ Standby
HEUHNAIRNREREET 0 DT RDESTMER fmin B, WL FEFHIRS.

ERBRTHE , FHREIT NG ( BERI EANRESREBEBRGE—X ) , BRRNEEHRNLLT
Nk ( BERE NN AETRBIBEBAL—IX) ;

BERBREHRE , WG EF2EFE IJET”“?FJ./T\( BREEHSEENBEHIL )  AREIREHEANN
HIBIETIT (5% 6 EHER ) SHNHN R

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 EEZE #5540 hn#A Heating the compressor windings

HEUNRSIRGEAMAGSE  #ERRE, REUNGS ,E U, V. W ZAHBHMENIIR (TH
ﬂﬂ?ﬁj{é’zﬁ _*MjJ$ﬁJ 200W ), BEESELAT I (B ] EAVAL 2O SREVEIR I BN HR —OX )
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5.4 FE 48 ¥1i= 1T Compressorrunning
Y EUAAE R IR EMRF/NSITME fmin B, WHIRSBHERBVEHETEREME, ETE
RYSTLER FHARBNRE A0 T

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

TE A [E HY ST ER FH 53 00 2R fE #2240 T 42 ) Raising frequency control :

BT F 47 2
Frequency band Speed
0~10 rps Lrps/S
10~60rps 21ps/S
60~75rps Lrps/S
>75rps 0.5 rps/S
[E B ¥ree 0 IR R IZ M T #2$] Down frequency control :
ERTpTES e 57158 &
Target frequency Speed
>fmin 2rps/S
<fmin 8rps/S

5.5 £ 4l Shutdown
BWE ENVRVIES (IREMB<REMNE fmin ) F , ERVELLEIT , IR ASNET NG ( 2K

B BRI REITENE—IR ) 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 PR B& 12 & Frequency limit control

5.6.1 AL ERMREGIZS (HEE  FTREHENFEESR)

Compressor current limit frequency reduction control (typical value, different compressors are

different)
xR B AE M E B8 I 1
Type RMS current ( Arms )| Peak current ( Apeak )
EgHL B RRE 25 /
Compressor current frequency limit
EgHL B RESE 27 /
Compressor current frequency reduction
|_value
EREYBRRFE 29 55

Compressor current protection
valueg 3 . s@ug e KT 390V MRS B,

Note: When the bus voltage is lower than 390V, the frequency is limited to increase.
5.6.2IPMRERBEMEH (HBEE  FTEHEHEINEFEER)

5.6.2 IPM temperature limit frequency reduction control

(typical value,different compressors are different)

> HIPMBRETE[90, 92) SEEAT , RFEISHEAHS ; When the IPM temperature is in the
range of [90, 92), the limiting frequency will increase;

> HIPMBRETE[92, oSFEERT , B 20S B&3T 1rps ( &K ZE] 30rps ); When the IPM
temperature is in the range of [92, 95], the frequency will be reduced by 1rps every 20S
(lowest to 30rps);

> HIPMBERST 95CH , WEKFEEYL ( A2 6 E IPM ERBEIFRF ) When the
IPM temperature is higher than 95°C, the fault will stop (see Chapter 6 IPM Module Over

Temperature Protection).
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6. FEZR Fault table

6.1 X zh i H fE 38 R T Driver board fault indicator

F5 SRR D1 D2 D3
No. Fault type  (RED) | % (GREEN) | # ( YELLOW)
1 EZBHBRARE © ©
Compressor current protection
2 IPM R 3RAR o ©
IPM module protection
3 IPM RN E BB B RE ° e
IPM Internal temperature sensing
circuit abnormality
4 IPM B EE SR o ©
IPM module over temperature
protection
5 VDC BEE S &HF © o
VDC over voltage protection
6 | VDC BEI KR ° ©
VDC low voltage protection
7 EREE ° °
Communication failure
8 RtEFRE o o
Software control error
9 BB/ A M B8R B FE Current o o
detection circuit failure
10 | BahkM o o
Startup failure
11 R BT FE Phase failure o °
12 | MABRREWE Abnormal ® °
input power failure
> | IE¥#FH Normal standby ° C)
> IE &7z 17 Normal running ® °
> | B MR AL Online test ° °
standby
® I :o3xon oA flash o X off
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6.2 U FE | BT S 4 R E ML AT Fault judgment conditions and downtime

Fri bR W oA (EILARS
No Fault type /Analyzing conditions Off time
RGN B A U. Vo W B[] RIS E R T 55A CR i 8] 400ps )
1 Compressor current U, V, W instantaneous current peak value is greater than 55A (detection time |0 S
protection 400ps)
IPM SEHUEI FO 51 Jgr H I P
The IPM module detects the FO pin outputs low level;
IPM FEER R A MCU kil ] FO DA s S BRI T DSP A L A8 15 1
5 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 AS L Py 8 iR, F
Bl A
o BB Py AR R R L 5
3 The temperature sensing . . . 60 S
L ‘Abnormal temperature sensing bulb inside the module is detected
circuit inside the [IPM
module is abnormal
LR R T R . L e e .
o M BSSRECLERRT o) om e T s C s
. The temperature of the IPM module is detected to be higher than 95°C
temperature protection
, WDCTIREERT s vpe s T 700v s
VDC over voltage Detected VDC voltage higher than 700V
protection
. ng IEEE%W%F I VDC AT 370V o s
OW Vo tage Detected VDC voltage lower than 370V
protection
R S 158 A IR AL A I Sk ) B s B A R A
7 . . No data sent from the host computer or incorrect data received within 15s 60 S
communication fail
AT ) A IEAT G 5 e e AR 22 20 rps PA_EBR D
8 Software control The difference between the running speed and the set speed is more than 20 rpsf60 S
abnormal or out of step
Vil = . § . . N
o CRRMBHEIEE g e s o0
; glrrent etection cireuit |y abnormality in the current detection circuit is detected
ailure
I EEPY 5 B0 Bk A TE R 0I5 (L 0
Startup failed The rotor position was not correctly judged during the startup phase
KR W grsEftt, RSB E A IR
11 . . 60 S
Phase failure Given output, no one phase current can be detected
. NG ER e HEEL 1s B F R T 520V BAR T 270V bo

‘Abnormal input power

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

failure
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6.3 B FEHEZE 5 % Troubleshooting method

Fs HpER A ESE
No. Fault type Method
1. EZEHEF1E4E ; The phase sequence of the compressor is
connected incorrectly;
1 E AL 7RI Compressor | 2« ERHLARR , HRSBEFRE K ; Compressor fluid
current protection accumulation, oil accumulation causes current to increase;
3. EHBHBHEZE K ; The compressor start pressure
difference is too large;
4, EFHUIRER ; The compressor is damaged:;
5. EBIMIBER ; The drive board is damaged:;
1. EZHHEF1E4E ; The phase sequence of the compressor is
connected incorrectly;
2 IPM #E3R 1R 3 2. EBHIER , MRS BBRE K ; Compressor fluid
IPM module protection accumulation, oil accumulation causes current to increase;
3. EENBHEZIT K ; The compressor start pressure
difference is too large;
4, EFHHIRER ; The compressor is damaged:;
3 IPM &R N EBRUE B T ? IR 3 AR5 - The drive board is damaged:
IPM module inside
temperature sensing circuit
abnormal 1. WEhIRERIZET 3R BT E ; The driver board module screws
4| PMEREESERE IPM | MR
are not tightened;
module over temperature 2. WMEREAEBBARTE . Poor heat dissipation of the drive
5 VDC BER & # VDC over | 1, VDCEBEAKE , ®T 700V ; VDC voltage is too high, higher
voltage protection than 700V
6 VDC B EI KRS VDC low | 1, VDCBEKIK , /€F 370V ; VDC voltage is too low, lower
voltage protection than 370V
. o 1. SEXERBIALIAB ; The communication cable with the
7 BT communication main control board is loose;
failure

2, WEHHRIMEE ; The drive board is damaged;
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1. EENABELRR , SBURERTLEIRE ; There are

8 MAHEZHIFR Software impurities inside the compressor, causing the frequency to be
control error unstable:
9 BB, A N BB B L P 1. R ; The drive board is damaged
Current detection circuit
1. BEBIESHEIARIR ; The compressor has liquid
10 BB %M Startup failure accumulation before starting;
2. EHBWBFEZE K ; The compressor start pressure
difference is too large;
3. EZNMFELE ; The phase sequence of the compressor
is connected incorrectly;
11 X B FE Phase fault 1. EEYIABLDET 1 85 2 48 ; Compressor phase wire is
less connected to 1 or 2 phases
1. HUAMTERSE 40s AB LB |, WHIRBFRBEMTE ; The unit
12 O\ BB 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, BIRLELT R ; Poor wiring of the power cord;

3, Wahiki A BIREEEIRME ; The input power sampling

circuit of the drive board is faulty;
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7. q[%ﬂbﬁ% u E}L Drlver board interface definition

HMD3W=7 18072201 FR-4 16 RoHS

207 Cmm)

PE

@ [9Fo

= 212 C(mm) -]
7.1 L& LB W BA Wiring position description
- KL RN 21 s AR S HA
Three-phase live wire R input Three-phase live wire S input
3 T ZHKE T fN 41 I
Three-phase live wire T input Reactor
L o T
5| b By 6 U PIRAEHL U AR
Reactor Compressor U phase
2y AL V A o |  EEFEEHLW A
Compressor V phase Compressor W phase
9 | CN607 5_?%*&@_%; =
Connect with the main control board

7.2 1B BA Code description

RFREBRA Ao Please contact with our customer service for more details.
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8. Z% R~ Mounting dimensions

243 (K L)*238 (W) *81 (MEH) HEfZmm

78 R 202X162mm

o i WIRHBMBRESRRYT , i, BAFRIER.

Note: There are many sizes of drive board radiators. Please contact customer service for details.
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9. EiflEE DO Communication Interface

9.1RS485 & ifl## 0 RS485Communication Interface

& il O CN607, CN8
+5V Eifl / / +5V A B | GND

o I BURAE 2400bps , EARB RN ILERREZR.
The communication baud rate is 2400bps, please contact customer service for specific
communication protocol.
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Al EL 4 Optional accessories

10.1 83188 Reactor

< 7 6
—fl maxl |
——— .
4 ’ 2
ainA; J,:b‘;}:&/))"}&)
A
185, 84007
404 0. TmH ; % "-
E |I(Jl$|.l.\\ ELECTRICIAN ;: V B
@ N
o _ @ P
8
10.2 B4 53R Accessories list
F& E¥iil 5 R EH
No. ltem Type Phot Function

LE85. 8-4007
EE. T‘- gg Lotm 2&931:';'3
1 BI85 v “%7; HONGLIAN ELECTRICIAN LA ot BB R B 1 SR 22 1
Reactor
Reactor Reduce the harmonic
0.7mH/40A

effects on the power

supply
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11.  #% @Wiring diagram

s N,
eacl R \':I {i ﬁ?{ﬂ,\:l“a_
! / COMP
- }"“‘ _/4/ r/;‘ll\ll
/D
L o é Il
Main control board 11 12 | ¥ W

Compressor drive& filter board

e [ ] o 3% 98 30— i
piiiake R S T
1 [ CRE0T7 o g O
PE | |
A
=/
\
XT | N | R Pk | (&
|
|
I

on
——— =
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12.  BATHIMPETZRunning current waveform

‘\f’\v/\

# 150Hz
1HHEE 15758

1710



