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ABSTRACT: The object of this study is to investigate the performance characteristics of refri—

gerators using a single—circuit multi cycle and a bypass two-circuit multi cycle. Each refrigeration

cycle was tested by varying secondary fluid mass flow rate and temperature. Based on the

experimental data, the optimum refrigerant charge was 48 g and the COP at the optimum secondary

fluid mass flow rate was 1.53 for the single—circuit multi cycle. For freezer(F)-only mode, both

the single-circuit multi cycle and the bypass two-circuit multi cycle were operated at overcharge

conditions, resulting in an increase of the secondary fluid mass flow rate. The maximum COPs

of the single-circuit multi cycle and the bypass two-circuit multi cycle were 1.22 and 1.35,

respectively. The COP increased by 10.7% with the application of the bypass two-circuit multi

cycle.

Key words: Single-circuit multi cycle(%+ H

o]
=
2 HE ALl E), COP(F415), Refrigerator(W-gi1)

2l M9 w DSbET] vl (W]

Co sl [k]/ke - K] &2 2}
Di % WA [mm]

. 1
L - Aol [mm] brine 2224 A
m A T [kg/h] oF=7)
Q LWL (W] comp- B
T L ew [C] f Y
t D 57 [mml] r ygd

. A =
* Corresponding author .M

Tel.: +82-2-921-5946; fax: +82-2-921-5946
E-mail address: yongckim@korea.ac.kr A MARSR A Td L AT

% HEJAlo] F), Bypass two—circuit multi cycle(H}o]
T



e
ojo

N
ol
of)

cl

o

ﬂmo
o
4o

514

!

H

o U T

+

NS

A7

T
o

—

o] 3
-

gk = A

Alol s fr2 HEAfO] 2 A8 A

pu

2 GE A}

1 2.849) ]

9]

o]
M

g wet 87 &
Yo A8 el Abg, o

?l.

3} HaL gl o]

(€]

2 o

2~
BIA =0

o] 150, @ASL7] Abo] 2ol H]

=
=

=

3k

A7} 7Vsekal, AvlEEo] 269% A

o]
= 97

A28 1F &8k U

H X
w ©
xo B
®
o o
M e
<
T ®
o
W o
oF o
0
l
%%
_two
S Hﬂ,
Ry
N
w5y
Moo ol
g} =
oE T I
° =T
a_wu&m
w oA X
ﬂ;ﬂmﬁ
. 0 T
u.moy
I
___oLﬂ
A do
unﬂﬁao
7%&:
TS
B R R
o & .
5 3
of & X°
No o B°
o T o
=
T o B
oAl s

270l

e Aol

& JEAzde s

153

it

T7F

Yol 91 R600a

22 Al

= 71y
e A B L A s R

A
A2t

gt A

134a°l H]

)

A FF st u

=
€]

F BEe Booie Y

5

el

7] ol
7 2 BAARA Y Gigiel et a

=
=3

Tl
-

0
ok

“__%

KO
ol

<

T M
7o 1
0
5
G
™oe
2y
o =
T
wo ©l
s
X mm
I
ho =
7 =
Ea
i)
)
s W
=0
B-
MH 1_:.._
o o
T

il

;ot

B

[e)

}

o 2= HEALo] Z2 Fig. 13 #Zo] =AA

oA oA A A

Hho] o) 22 WE|Ape]

L7] Apol gl H]

o

7] @ SLHX® T4 5o gt}

—

W

o]

i

2 HE Ao

71l &=

=
o

o

g7}

E=E H%E FAXNE F

Az

<0

=

4

dr
B

o

Condenser chamber

Power meter

3-way Valve

Mass flow meter_m1

3
E
2
o
g
"]
¢
g
OO
o
Q
.
==l
Compressor __j T
N— h
F- capillary __ |
s> T
9 _
——————— -
\IIIW R- caplllary m
n
(€]
: x‘nm_uEmEIIIIA'I
r 1.33___3_
.al__
6,0
H O B O]
[

(& ]

Sight glass

-

Onloff valve:

R - evaporator
F-evaporator

o)
=D

Ei==
Check Valve

h

ass flow
meter_b1

&

Onloff valve1

e
A
]

©
o
O
®w
2 0
-
o F
) 8
0w o

Chiller1

|8

_ Heater _

s nwm MT

Mass flow
meter_b2

o
T
2
H
5]

Fig. 1 Schematic diagram of the experimental appartus.



515

o
ool
eyl

—_

o
%

Jo

SUfE WElAolF % vl 2 fE AE Aol F A

Table 2 Test conditions

Table 1 Specification of the single-circuit

R-Evaporator F-Evaporator

multi cycle and bypass two-circuit

Ethylene glycol 50.4%

Concentration

multi cycle

/Water 49.6%

5~-1TC

of brine

Specification

Component

-15C

Temp. of brine

R600a
Reciprocating comp.

Refrigerant

10~50 kg/h

10 kg/h

Mass flow rate
of brine

(SGEC) 15.3 cc/rev
L1800, Spiral fin type

Compressor

-20~-28T

-20~24TC

Evaporating temp.
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Table 3 Cycle performance data in F-only
mode

Bypass
two-circuit

1.59 kg/h
8.88
90.02 W
121.08 W
1.35

Single—
circuit
1.28 kg/h
9.35
87.14 W
106.63 W
1.22

Mass flow rate
Compression ratio
Power consumption

Cooling capacity

COP
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