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Calculation Model of a Refrigerant Mass for Leak Detection in a
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Abstract A leakage monitoring method in a refrigeration system based on a theoretical model of refrigerant charge is proposed. In this
method, a theoretical model based on a temperature signal is developed, and the refrigerant mass in each component of the refrigeration
system can be calculated and the leakage in the refrigeration system can be monitored. For the theoretical model of refrigerant charge, a di-
vision criterion of control volumes and governing equation of the phase zone are established using the multi-zone method for the heat ex-
changer. A temperature-based calculation model of refrigerant mass in the heat exchanger is developed; the refrigerant mass models for the

compressor and the connecting pipe are developed by establishing theory-based explicit equations. The validation results show that the max-

imum deviation is 3. 18%.
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Fig.1 Temperature test points layout of refrigeration system

ST R GG s, BV AT R ST A A
VTR 2 TS TRt o 4 ) S e R0 7 A A P 2
JI7R o

VR FEE R E A L R G UG S R
P I B B (— BT 5% ), FIWT Ve R K
Al v . HAAHIT R N T

1 - & > 5% (1)
Mz
M
Z mi = mcomp + mcund + mea\'p + 2] mpipe,j
j=
:[( TI’TZ"“Tn> (2)

e Y m, R A A TR 2, gom,
W R g5 m, RGN BVt
g3 mo, BRI R R g m.,, MR
BRI g5 m,,, W IR R gt
S W 2205 S AR KC T R A
I, C

2 BT REFSHHISHREHEE

2.1 BABHILFREEIPER
AR SCR FHHE LA 5 0 B 14 3 AR 7R L2 o 4
RS 0¥ R BT B A TR B AR IR B AR S T
X3 IF g A O R e RV R A B B R
5V B A N 20 A A PN R 92 71 B
Myx = Mg T M,
:ﬁ(TwT,""T,#M’T” +f;(Tx“.Tx+N’Ty) (3)
KA T, F0T, 4350 S v B 4% E 11 RN E AR iR
JE,C 5T, VR BESR AR DX B M+ 1 N0 a5 A0 5 B {5
F,C; T, ARSI OANRE T, hZE R4S PIAHIX
BN+ 1A AR °C 5 T, S 2 kAR 1 b TR
&, C ymy AR PRIV R B g

BRI
W iR

v v
RIEEEHUE | (IRIEERERRA | | RIE R
RBATHE, | [ETHE, B2E | BHTHHE,
[ERGEHLP | | BEBRPEOHAT] | HERAEN
B‘J%’Ji‘l‘v\%ﬂﬁi )ﬁlﬁ fﬁﬂ‘f%?ﬂlﬂﬁﬁ

'

RS AT R GE PN B LR 8T SR

]

2 E-THEBVE§2 M R R 1
Fig.2 Model-based detection algorithm for refrigerant leak
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Fig.3 Temperature test points for heat exchangers
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