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Collaborative Control of the Frequency and Opening of Electronic Expansion
Valve in Variable Refrigerant Flow Refrigeration System

He Jun Tao Leren Hu Pengrong

(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, 200093,
China)

Abstract The hysteresis or overshoot in a variable refrigerant flow ( VRF) system control is studied. This study considers a variable-fre-
quency rolling rotor refrigeration system as the research object. By changing the compressor frequency and opening of the electronic expan-
sion valve, a curve fitting model under a separate control of the two processes was established. An experimental research on the synchro-
nous control method of the two processes under different working conditions was carried out. The results show that the superheat decreased
with the opening of the electronic expansion valve. When the electronic expansion valve opening was 28% —32% and the frequency was
44.5-46.5 Hz, the degree of superheat control became more difficult. This condition could be improved by adjusting the temperature of
the chilled water. Under certain conditions, the relationship between the frequency and opening of the electronic expansion valve could be
obtained by controlling the mass flow. Synchronous control of the opening degree of the electronic expansion valve and compressor frequen-
cy was achieved; thus, the system could quickly reach a stable state.
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Fig.1 The principle of experimental apparatus

FEGHLEYFREHES B 10,2 mL/r, SRVFEHE
FEIoh 16. 6~ 120 Hz, #il7E P13 50 Hz, 36 FH V2 50 R
R32, A5 HEAE R ¥4 700 5T 8 R BRI ) AR A
AU R BRI H R 0. 05~2. 50 kg/min, I &
K R0, 1%,

H, I K TR T B8 g 2 500 A5, AT LIRS Bt 8
BRI TR, ERAKCIIA T 10 em ZbFNZE K 4% 1
110 cm &b, 535K -2 25— AN e g 3 A 4l R F
UK 2t K P DRI R NN

T AR AR 22 0 +0. 15 C+0.002 121 B
R L B A A R, C R AR 0

~4 MPa KGN 0.5 %) 1783256 2 Il &
1.2 W H*

S A BRSPS

S — L R 4 AL LABUE R 50 Hz 3247, 5
PR HL I A I 28 e s D R R E TR 10 K A2
A7 ,3847 60 min DI, 2 J5KE HL TR AK 1 T 2 5 A 1
Kl P R E 2 9 K, AR TR 0 I s $ 7
#3k8.7.6.5.4.3.2.1.0 K IFFEdE, JIAE%
v e BB B — N R i RAFE BT 60
min J5 , 105 5 min PECHE I BCE(E

SEI T ARIBEAT T 1/ TN 2 SR B 4
PURSE T2 55 Hz, S 3k 20 AH [ A9 90 1h o 245
H, TR R T 5 52 g 615/840 2 | Mg 728 s 4 LA
ITHERERE R 9 K KIS P AR 53k 8 |
7.6.5.4.3.2.1.0 K BTG M50 . A DR UEZCHE o
Wit FEIR B — N AR, R G R E 21T 60 min
J&i ,1E5% S min PYECEIFBCE A
1.3 iHEAK

FH 2 S0 5 AR B A5 55040, 25 & Ref-
prop9. O B IR A 38 ok 15 AT AR T R

R T R

Ty =T -T.. (D)

Ko, T, 7R Lt 3 K T, AW
B KT, CHZR R T T I RRTELE K,

JE L

Pa

P = (2)
p.

itq:‘:pr ﬁﬂEtlﬁ;pd ﬂﬂ?@@f}fﬁ,kpa;pe %ﬁik
771, kPa,

RGEHI = .

Q=q,(h, —h,) (3)

K. Q HRGHIEE kW g, WETE, o/s;
h, NZE & 2% A AE, K0/ kg b, M s B 1 R 6 1
kJ/ kg,

2 XWERS DM

2.1 &R BB 1 BE RO 530 2R Xof 3t 34 FEE 9 =2 i)

P 2 T 7% Dy Fi 1 B K B T 8 X e R 1 R i
FR YR A i L K RO B A B T REAER I A
Je HL T I R T BE AR 388 K, (o R e I 28 A IR T3 R
ORI BTV 0 B TS A, 5 55— MK
PSS T D BARANTE ), T 2 A A 50 1Y
B R, DRI o BAE D/ T i 2 5 R ) R ARG
FEL 2 K g T 38 S R L TR AR X2 v T I K A
EREPERREL, Y T IR RO O BT RE Y 289% ~



£40%5 F£4H

2019 ﬂi 8 H giﬁ%%u%%éﬁqqﬁﬁgﬁ %?H%Hﬁlﬂ%&mfﬂﬁ*ﬁfﬁuﬁﬁﬁ

Vol. 40, No.4
August, 2019

32% 0, et IR HL AR A 5 kg SRR b s X
K, ATREF= AR R 4, AT DA i 41 1o v VAR K IR R
BEEX R (T 2) .
12
10+

T HBE/K

8
6
4l
2
0

400 500 600 700 800 900 1000
T IZAK IR R /22
B 2 R B 1 FF BE X i 2 B B 2 M
Fig.2 The influence of opening degree of electronic

expansion valve on super heat
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Fig.3 The influence of frequency on super heat

2.2 B RK i 7 B A0 8 2 X I B B S0

P 4 JT 7R S R R R 38 X s EE B 32, o
Pl 4l e e IR RO BE U HE . X P
ik ey 2l QIS QDA N Rl e € NS
KIEFITV i W Bl BN K, e LU sk ),
JRAHFEENG R T I K 1R T B2, 2% e PR T ) 7 A i
/I X L B MR R

5 B iAo TR LU RS2 . i S ml g, e

HE AR R H SRR TR, FEHLI L3
SEEN A K FE T T B ) 2 AR K B
VAR BRI — A, o L S e
LS

32
—— T
3.0 o L2
==X
=]
2 6 \b\.
.
Aot}

24 . . . . . )
400 500 600 700 800 900 1000
LT AR BT/ 2B

[ 4 BB F R FF X E EE B 50
Fig.4 The influence of opening degree of electronic

expansion valve on pressure ratio
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Fig.5 The influence of different frequencies on the

pressure ratio
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Fig.6 The of characteristic curve opening of electronic

expansion valve to mass flow under condition 1
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Fig.7 The characteristic curve of frequency to mass

flow under condition 1
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Fig.8 The of characteristic curve opening of electronic

expansion valve to mass flow under condition 2
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