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Fig.1 Schematic diagram of conventional

single temperature CRS
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Fig.2 Schematic diagram of double temperature serial(a) and Parnell(b) CRS
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Fig.3 Test of conventional single temperature CRS
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Fig.4 Test of double temperature serial CRS
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Fig.5 Test of double temperature parallel CRS
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Fig.6 Schematic diagram of double

temperature parallel C/ERS

K7 AR THF COP 2 73 1 % e 45 e
HITEL 7 AL, 25 A% [ N B 2R G P RE AR BRI R
BT el R R BT S IR IR
L 7 1 I I I 12 P N S L e 3
THHAE 3 & T 4 LA H ¥ 700 287309 7
WA T i LA D 5 T i v BRI BE i IR A8 R AR AR R
il JEE A MR AR L 2 A 4 28 i BE I OB AR e A
i 1] Wi e 0 AR 8 U A 2 ) T 8 P E AR R T
AR, B T UL R G RE &R B TR T 3k
51.5%.



72 N K = %M (T %R 2015 4

e R BRI R

45+7E%i{ﬂ35 155 S % 3Lk -
—— LRI
40 |~ WIS SUAF L P (V] SR, AL, SHat, 4. Wi 3 X R 44

145
140

~ WLV RGEMERERYSE MBS [T ], 8 5 A
(miry, 2014 (1) 1 -8.

(2] M4, BERE, 9%, BUEHHR G PR
AT kG Yong $C[J]. 74 % 5838 K 4, 2003,
37(5): 546 - 5438.

[3] 2k, BEag, Jemesy. ASHUE 4R HLTE kA H a9y
REHEARMT[T]. #%, 2014 (3):21 -25

351
135
30
130
25+ 125
120

115

FEAEBUR ] 2R GE2 cop /%

IS AR S RGECOPER T4 cop /%

ol 1" (4] BSFA, BUNA, ERCEE, . AR RIS
I s P ar It [J]. HULBAEIE 50, 2013, 26(4) ; 141 -
BT 143.
[5] R&A, FHIL. wIeRKFENRZE R AL M P Re o
7 AEIRT COPRFZEXFLLIER [T, HM Tolh K224, 1997, 18(4): 7 —12.
Fig.7 Comparisons of COP increase rate (6] XA, VRIEN. BEm2s iy aes R[], &
under various operating conditions 25 G, 2014, 20(5) : 302 - 306.

[7] ELAKDHAR M, NEHDI E, KATROUANI L. Analysis
5 gdn:i/b\ of a compression/ejection cycle for domestic refrigera-

tion [ J]. Industrial & Engineering Chemistry Re-

(VG EGERB RGP, AR RS H search, 2007 ,46(13) ; 4639 —4644.
MR ARG BL T, 5 WA T R A HLRE S R e ) (8 SRHRAR, SRR, BRI, S BRI W
% 31.9% TRA WA 6 e R ArgE [J]. @M,

1993(1) : 22 - 25.
S =Ry A~ sl g £ =} 2
(2) B0k P 45 e 2 590, 0 i 48 R ol P [9] NEHDI E, KAIROUANI L, BOUZAINA M. Perform-

4E HLFE D) Y EE 91 s Bl TR 48 R 8 =5 29 50% |, B ance analysis of the vapour compression cycle using e-
H X RUUE R 45 R 2255 T T A Ak 1Y el . jector as an expander[ J]. International Journal of En-
(3) M) FH 55 55F 8 JBCA s 447 7 v 22 8 v ) 4 0 ergy Research, 2007, 31(4) : 364 -375.

e B HE i [ R e | R AT AR R 45 LA [10] XIELHE, BRVL BRZ A, R4/ Wi HHRE G HR G
M= A [ PIESHHRIT [ C// L T % 24 23 2005 4R 24 R
H 5 2z 2 4 JH A 2z

TR B AT COP IR LRI i ERT S 222005 1 -4

Study on the Throttling Losses in CRS and Solutions

WEI Xin-li, WANG Zhong-hua, GENG Li-hong, MENG Xiang-rui

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; A thermodynamic model is established to make a theoretical analysis on conventional compression
refrigeration systems ( CRS), throttling losses under various operating conditions are simulated with Matlab
R2010a. R134a is chosen as refrigerant in the model and its thermo-physical properties are obtained from
REFPROP 9.0. The results show that: 1. throttling losses in CRS accounts for 13 to 31.9 of compressor pow-
er; 2. throttling losses of double temperature CRS are about 50% higher than that of the single temperature
CRS; 3. throttling losses change with operating conditions. According to the characteristics of CRS, three com-
monly used ways to recover throttling losses are analyzed. COP of C/ERS is simulated under various operating
conditions and compared with the simply recover throttling losses scheme, the results verify the feasibility of u-
sing ejector in CRS.

Key words: compression refrigeration; throttling loss; energy saving; ejector



