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Experimental and Theoretical Study of a New Compression /

Injection Hybrid Refrigeration Cycle
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In accordance with the large temperature difference between the fresh food
section and the freezer section, a new compression / injection hybrid cycle for
household refrigerators is proposed. With the new cycle the loss of available ener-
gy caused by the excess temperature difference between the evaporator and the
fresh section can be decreased. According to the results of simulation of the new
cycle using R12 and the alternatives R152a, R134a, R22 / R152a as refrigerants, a
significant profit in COP and volumetric refrigeration capacity relative to the sim-
ple vapor—-compression cycle is obtained. An experimental refrigerator with the
new cycle using CFCI12 as refrigerant has operated more than four months, the
experimental results show that the refrigerator with the new cycle consumes less
energy.

_'\ gl
NEHER R A, T4 R B
* CFC, RM Bk B Lkt T8 RS, BP0 S RGEETHRIL. W
W, FRRET - ME—HEERL BARRE, s kBRI 5%,

it

W% B #1992 4 11 A

1/1993 #I&%# e 1 .



JUHEE S oK B HE L SR MR 2D 1500 Sk R, XA
MY R BT, EEFAHS TN, &
RE P b A B A, AR IR e 45 %

RIREAI T Ty Eor b, TURREBELL

FILRhA BRER %

LGRS SR S B IR 24 kA
e, :

2. BB HLR = AR AR AT

3B I %,

4. B S B = A A BRE IR 5.

—EHAHWTKRERBAFASHR
BREEGRREMEREWA2TE, mARK
mEMERK, MABFEFEAE-18CLLT,
PR 0~ 10T, 8] 2 P48 % 18 30
K, PHRESALABRAAR—-ZRE
B, ATRIERGEMERE ZRARB
Mfehinz, $UEELPRESRREY
B EL L, AmaslEE KA
REM%, HTHRIKXHBHARERL, §
M RAR B IR IR, D= RA K
EoNHBERTHHES R, XHYT
HEMEKE, BREASFM. R
JEHHIR A TR % 1R TEIR[5)F & MR
oy g fy— A4, A TR DT
Sneb ] e 2%, IRIH R GG SR E R

- T Wit jw

& ! i ' /

e A1 EErs

=g

o ot 4 | ' o
r’:é el M g

B &4 waERREEA
e 2 . e EH 1/1993

2. miGtARGTaE

ASCRIAT —Fhgi i ok R B B8, 50
MR ANLL, ABRELE, 5 Fem
oL

=, MBER  BHHRE B ER

EERNT A HEESE /v SR A
HE R[], B 1 HETHBRD R,
SEAKRESBETR ML, HHEFRARLE S
ERT A EM— B &S, K
BRI 1 FIF RGBS HB o AR
B, HIREABSEE, REREATHE 2
HaAEKYE. BYEHE 1 5EH% 2
BKE, TLABTRER S PHA MK
REDH, EHARRBAAESE EEH
MEMLENARRBE. B THHEAS
BEMARGE, YETRANERE
B, L IL KR &% HlE 30 e H Wt 5T 83 1
TAHERAERSI NS e R R B &
&R, NTiRI“ES7MER, E/E
HHIBARELDE T HEEERED, X#
PR, —RESVUELL D s
B, B—NEBEAEBILSEN
e TIRARRILAEMK, NTERRAS
Rl a#m, B2RRTHHEENHE
#, B3 FRHTEHBHRB LogP-h B,

3. & LogP-h



=, BiginlitHE

e LR DMIR T RHEREED
PTHRE K. W XEK] BIEM PT R
EHBEEEPT HENEAR KRS,
PR B, RKS FREHE AMNER,
e A B TR R B RAOR R, MAME
HHmEl I ERA, M RI2ZEAKE

FHEMEBR TR RIS2a, Rl3da,
R22/ R152a #47 TiHE, BIF KB R
RILRB K. AHEEEREEN-31TC,
HREEN R2C, ABREXRRBED
~5C, EHMILRARERD 312C, FBUSE
EE5R RERAAHRRHROATE. HRER
FE L

FEWAFMAES AR RERBIORAERE L *1
o P T SRAHER 5 R12 R
AR h I b ,
' 8 b et IR
R co Qev CoP Qev CoP Qev Ccopr Qev
; P
(kJ / m?) kJ/m) (%) (%) (%) (%)
CFCI12 1.794 722.9 1.579 575.3 13.9 25.7 13.9 25.7
HFCl152a 1.853 672.3 1.643 528.7 12.8 27.2 17.4 16.9
HFCl134a" 1.757 708.4 1.516 546.3 15.9 30.7 11.3 23.1
HCFC22 /
HFCl152a 1.845 7377 1.640 585.4 12.5 26.0 16.9 28.2
(25 / 75mol%) i N

7k Qev! ARHIA &

ERFZW. Wl CFCI2 ALK, ¥
TEHRHX TR R EAEHEBREERER
COP 5ERHRMAL R HEE 13.4% 5
25.7% E k. HER M CFCl2 KXW
HFC152a, HFCl134a KL 3t iR & H4
# HCFC22/ HFCl152a, &~"{B COP 5§
Qev AXMMRHE, MASEM CFCI2
Rl BIEERLEEE, COP A 11%—17%t
%, M QevA 16%—18%MiR, Hf
1 97 T B 2 A O 3R B LR B R A
ik B=gio M '

P, FROEIRIKFE G LIRS

ATHOGFRERL A WEILS, &
WEZBRFERICHAIER L, $H500HE
TG BBARLRIKE, ik RI2 HA

file SRIAAH KL, Wik LA M
FEE#E A, HERSHERIL. HRXS
PR BES W R RS, EHBEHRAE
WREZERBER, BIRBHRIKEHHY
, REAELEEARR. FlHLE K
H, HITTEXHERE., SREERELR
Mttt LER. LB ™%ZREER
GB8059.1-—87 Y ER 17, X2 RFE 3L

CBIBUIH T AR R R AR, &

REREZW: ULETHEYHERK A
ZokFERE (GB8059.1—87) MyE sk, ¥
BRI RFE BB TRT
12.5% 0 ¥ % % 0% A I HE B IR 08 3R ok 4
R, HRHRERMEEBF KRR, XB
MTRTEEHRSHEREALBEER
A%, WITHLE S M= IR B, AW

171993 Hi# %4 * 3 .



RKEABUKE s HlE REL REERB X
K, PEAE GRS FRR BN HIEHIM L S8
BRARE, HES RO Rk
RIS FIR 2, TR IR 64 )
I 6 2 & B, & ok A HEE
tr, £EE, ®EZEETREAHAE
FLIRMER ok FitR, MfESKPRIE T, KA
THER F NG EBE, ELTX—REK
.

PR L R *2
RERE (T 3 18
wﬁiﬁﬁﬂﬁ(t) 4.6 32
RHEEEHERE (T) -20.0 -19.5
ERZBRER %3
B | AR
KRFRE (O 25 25
#wH=EERE (T) -19.5 -19.0
REZRE (T) 4.5 3.2
BE¥E (kWh / 24h) 110 0.96

A Jaly TVe R BBk B RGEETT
thit, Hi7HEEkER SRR, LERA
B 2k AT & I VR UIE He e B B0 2% ) 32 47 L
£ o
", N &

D RAFWEIRE K H R A VIR RE
R

o 4 HIE %4 1/1993

2) BB TR A EREFRALT
oA B & '

3) XM RIZEFEMATRERE Y,
n HFC152a, HFCl134a, HCFC2 / HFC152a
%, FEFAMERETR AL E By kee

B COP ERERHL &,

4) HFBHRBEFLBER, KA
IEEE, Hms T L.

- B VB R ITHL S K ) HE RS BT
REHRENS MR THERTRE.

$ F X K

Q1) SRERA. WER. —REEES /WM KA

R4 HE EH, PR LRy EEL SN
wicss, 1991, W&, |

(23 B, WkH: Patel-Teja 77 B2 ity - Fhk
#t, BERZBRFEEH], 24%, 199.

(3] Alan A. Kornhauser: The use of an ejector as

. refrigerant expander. Proc. of the 1990

USNC / {IR-Purdue Refrigeration Confer-
ence and ASHARE~Purdue CFC
Conference, 7, 1990, U.S.A.

[4] Tan

Thermodynamic proformance analysis and

Liancheng, Ge Yunting:
test of refrigerator using R152a as refrigerant.
Proc. of the 1990 USNC/ I[{R-Purdue
Refrigeration Conference and
ASHARE-Purdue CFC Conference, 7, 1990,
US.A.
(53 A.Lorenz,

non—azeotropic’

K .Mentzner,Application of
two—component  refrig-
erants in domestic refrigerators and home

freezers, Proc. 14th. int.Congr.Refri 1975. &



