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Abstract This paper presents a numerical study on the performance of a vapor compression cycle equipped with an ejector

as an expansion device to improve the COP by reducing the expansion loss and compressor work. The simulation is carried

out using a model based on the conservation of mass, energy and momentum in the ejector. From the results of the simulation,

the vapor compression cycle equipped with an ejector showed a maximum COP improvement of 14.0% when using R134a

refrigerant and 16.8% when using R1234yf. In addition, the performance of the system with an ejector represents the increased

performance as the temperature difference between condensing and evaporating increased.

Key words Ejector(©] 2] E]), Entrainment ratio(+-<] ¥]), Area ratio( 2 H]), R1234yf(R1234yf), GWP(X] 13} %] )

COP(“d 5 A1)

t Corresponding author, E-mail: cspark@hoseo.edu

\J

|Z4Y

N

N
B8

Q

oP
/kg]

[kg/s]

OﬁlE >

}-mo\:o? do &L o
&

off
EE
=

¥ [kI/kgC]

N

N
o
oft
)
z

B B(m oE U o Al ¥ (H

AL 0 M (2 oL QY [ ok

ag(A X}

)
=

kg/m ]

=

Y
&mzm“ folr Jo

2 e b oo z0

o
s
ax
Ry

362

ot & A}

c L el

i : o] AK(ideal)
comp 1 457]

e 7]

v e S|
1. A &

Ah el F&53 o R Qlate] AR oA 1L
2= QA% A =53 XHL st W}E’ A g
7ol gk A7 A&H o hFEa ok welbA
Ws717] 4 24k dokllA e g s OﬂLVl 71712k
oA gl

@ ek o) s glr)
8 =]

E] Ato]Zof tisk A7}t HaE El‘jr V“Ei(ejector)
= 9] F5FA(motive nozzle)E WA A O A
(secondary fluid)®} &% WS 3l AL FAE
2 o R ek Aot} o] AE & V&

(© SAREK



R1234yf9} R134a Wyuijo] oA HE A &3 WEAlo]

AR HAo Y Qe v oA B S AR

i)
o
O
o
an
b
L2
D
e
B
=
2.
o
=
)
w2
N
o
o2
)
=2
v
B
fr
2 to o

sho] FE7] Jtell Ao S deAl7laL, At
o] 2859S HaromA Al2Ee A
Al .

o] AH o] 742 Fig. 1914 e nie} o] =&
(nozzle), <3F5-(mixing section), ~12] 3L T]5F#(diffuser)
= A e e RN Es TERA g} T
7b Zbeebal kgt o2 ARgS 5= Qe Aol

ol AE Aol B 12 ATE AR, Kon

<

hauser = W] RI2E 2HEG-4) 2 A3l o] 2AlE 1)
ALl Ee Uisk €98y e EAS Bt V& W

SAFo|Zel Hl3te] 21%9] 5 o] YERE AS Al
ATt Yari®s 2H5fr A 2 R134a2 483 o] 2F
WsAtolFo] 7]Eol| WEAle] 22 Hlalste] 24%7)
A A A (exergy) 0] 7Hadbrbar 1313}tk Nehdi
ot al. Ve o1 AE] AAZ 9Jste] ==} T]FA ] AA
Hlo w2 o]AE WEAto]Ee] 545 EAlsklth
Aol A Z 407} 10 F-2oll A HY) coPE YER =
Ao AL, 53] Yr] R141b9}F R408acl A i
T WsAtol &3 H|udle] COP 45 azsE U=
2o ®AElc). Bilir et al V& R134a Wvlo] ujg
o] AE| 9] A4 Ao A TSt o] AY §iF-el
A9 qEArt LRz w1573 39.7 kPa A}o]
oA Hd copE Hehl= ez 48t V&
WEAtol 23 HlaLste] o] AE A|2Ele] COP ¥
< TUREI AR BE S5 S
5 2 Zo2 Yegt &2 nE oA E
o] HA wWAH|(area ratio)x SH=L7F S7HFAY
STt AT E A FolAl= o' e
t}. Sarkar” = ZFE4 2] isobutane, propane, L] 3l
ammonias Z-&3to] s|Aet Ay} A HAWFe}
COP & +dzx¥ yuje] Firel wepa & <
S W=t 2519t =, % ¥ (entrainment ra-
tio)9} ™ 2 4] (area ratio)2] &S ammonia’l 71 A
Al YEFAL, o] AEE Sske] §he e isobutane©]
7HE AX Al=E A @ a3 7PE 2A e

Motive Nozzle

Mixing tube

Motive fluid

Secondary fluid

0 1 2 3

Fig. 1 Configuration of the ejector.
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Fig. 2 Schematics of the refrigeration cycle with an
ejector.
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Fig. 3 P-h diagram of the vapor compression cycle
with ejector.
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