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Abstract: In order to optimize and control the heat dissipation of air-conditioning inverter, it presented a simulation analysis method
in system level, used one-dimensional fluid simulation software Flowmaster to build the simulation model of refrigeration system for air-
conditioning inverter, analyzed the performance of steady-state and dynamic-state of the system and implemented the exploratory research
of system control. System simulation was used to replace prototype test during design period, which not only obviously reduced period
time, but also provided basis for optimization, control and design improvement of the system. Experimental results of steady -state and
dynamic-state under high and low temperature conditions were compared with the simulation ones, which verified the validity of the
simulation.
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Fig. 1 Refrigerant system
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Fig. 2 Test model of compressor
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Tab.1 Performance test data of the compressor

AREBEN| BEEN] BABE] HABE] R/

I 1
bar bar °C °C r-min
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Fig.3 Test model of cold plate evaporator
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Fig.6 Test model of electronic expansion valve
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Fig.7 Model of the refrigerant system
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Fig.8 Calculation flowchart of the refrigerant system
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simulation results
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Fig.9 Pressure-enthalpy diagram under different conditions
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Fig.10 Effect of air flow on system pressure under high
temperature condition
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Fig.11 Effect of air flow on system temperature under high
temperature condition
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Fig.12 Effect of air flow on system pressure under low
temperature condition
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Fig.13 Effect of air flow on system temperature under low
temperature condition

il Ve B AR JRUE 52 g T o ) R s, 4R e T
12 bar i, KUBLEE H RIS AN HR S R I8 12 WT1, 7R
R TR, BAT Y K R/ RS ) A & it
12 bar, TiiLET RN T RERSE AR G $A R TG
MR RSO . R FA RS, R T
BUF AT LA 2 AR B i AU LA st il e iR )
LR B,

3.2 EhASHEME

HT R TRAGE AR, RGP UEREL R
FRGURRIE R A MU A, AR SCE S A RE SRR b
K S WX RGP RR I SE . [ B4 LAF 4 Bhis i ik
17 FRARHLEE 07 1) 238 10%(A); VA lEws KU 17 ] 2l
A5 10%(B); 7&K i fnf 1E [ CAE 10%(C) 5 MK I T
B AE 10%(D). 5 ELEIA]A 200 s, EIAFIWIAGF-1
) 100 s B ZIMA RGFER S BINNIRTE S, SRR R
G EN ShAS I [ R

M 14 ~ € 18 FTLIE Y, REGTE 30 s INZIHEARE
REVPEPIRES s FERGEHIMA T AN RIS, 1
JH HRI P9 B AR AR % 2R G 4% SRR e SR R, TR T i k)
2 e R 67 75 B ) 5 VAl R i 1) B0 A e



2016 45 6 4] FAME AF PO BLR EN ARG IS I T 59

PR, 5 25 B 7 U RGEAY e
AR A PR G AHIE IS, AT (o 40 A T 7 5 T2 A 9 A
Ve BEAR I XU X 2R G AN i A8 M i s 7 BAT 225 RS

0.080
|
0.075 \, —
0,070
= —A
0,065} —
i —D
wer 0.060-
e
0.055)-
00501 1 1 1 L L
0 50 100 150 200
)/

H14 ZARETAETHSHFME
Fig.14 Dynamic flow characteristics of the system mass
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cold-plate

25k
24} x
23k ;
18
R
fea —A
21k B
¢
20k p—D
1ok —
L 1 L L L
0 30 100 750 300

I118)/s

A 18 EHIRAE N EHE
Fig.18 Dynamic characteristics of suction pressure for the
compressor

4 BRIl

M T R A R P s T, IR AL
T2V 7R 58 28 A I, RIS AR, TR B 2t
BT, TR H T AR r IR BT, W RE
BOSHUEIR . T RGBSR AR, b 7RI R
PURAH UM, 28 a1y AR R —E i P

T IENZRTOLIEOR,, REHEORIZIK I AE
Va8 S i 1 L FR BT BE R TR IT L . AR SO I
R PLEER, DAZEAR AR RIS 10 K AR Ik Akl
1 FARE I 26

P 19 s HERZ I R pg 4 il FRL B, R v e T 2 il
e I I 2 A AR ML AT RE AN R, SR ey BAIA £
AR A A g 0 TRl R 1 e R A
K IRIOT L . Seik R G Eis1T 100 s i —4~Br
BRAAEE, SR G B A L TR K IR BORCR
H;ﬂ ﬁﬁl

D ' @ AL

PR i
Peiias M

i :

A i

ﬁﬁMﬁ

s
-5
a4l }Ei%

s WAk

—

_.::__,—-Q——-[':J-—a—ﬂ—"" J—

19 IRk IE 4 )
Fig.19 Control of the expansion valve
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Fig.20 Superheat temperature curve of the evaporator
based on P control
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Fig.21 Superheat temperature curve of the evaporator
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based on PI control
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