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Two-Phase Flow Patterns of CO, in a Heated Narrow Rectangular Channel

Yongchan Kim, Rin Yun, and Jin Taek Chung

Abstract. The heat transfer and pressure drop characteristics of CO, are substantially different from those
for CFC and HCFC refrigerants. In addition, geometric effects on two-phase flow patterns of CO, are
also very significant in many respects. Therefore, two-phase flow patterns of CO, in a narrow rectangular
channel or a small diameter tube whose gap size or hydraulic diameter is less than 2 mm are very impor-
tant to understand heat transfer characteristics and to develop an appropriate heat transfer correlation. In
the present study, the evaporation process of CO, in a narrow rectangular channel is visualized at various
test conditions, and then the effects of operating conditions are analyzed.

Key Words : Two-phase flow pattern(°]’4-+% %4]), Narrow rectangular channel(mAAFZEANE), CO2(
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Fig. 1. Side and top view of test channel.
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Fig. 2. Schematic diagram of the experimental setup.
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Table 3. Parameters and estimated uncertainties

Parameters Uncertainty
Temperature +0.1°C
Pressure +2.1 kPa
Mass flow of refrigerant 10.2%
Heat transfer rate of test section +5%
Vapor quality at the test section 10.04
ZAN] AN BRAEE HE Zholh,

3.8 A E9f

3.1 DIMAREHE B SElel &2
SRSl ole) W 2 e
2 %ol oliE B BHL F

O
o YehiA) Bad (), e, 2

O|AHSE ok2lo] Exlo Eubskyl 7lo|HlEk
| )

o
cu °$3 —{11
A LR

5
= &
nSfL_&_X:

Aol Mol AA At £ 7HA 3k
5 AL 37 V) EF, 8w, 182
2 FEIIAA, 7 f-5daol tigh A o
Yun and Kim™9l 2143 YEMISI o £ =F
Me ZF S5kl B Adsiqr.

EF(bubbly flow): ¥¥taoz zde] vz
WA 71E7F AL A3kl A e ¢
wrow ae A7)0 7|¥7}t RESE
TYole diH e & =2719] 7]1%7} ¢
ol AW Holxl 22 7|EE0
7HWE A FGoE Hol A2 A

4 e i 1o ox Y MY

o
a3

o _l

[e]

2

SLA)

ol & o e o
i _.x_‘ rlO 0>'
3

NI\

2
s
F o2

o r};

")
34__41
i)

/

-

ol
F

B =

é
r-{u
g
Lo

3l

Nz
k!
»or

7V8 F(Intermittent flow): ©]
ol 7]§L_%°] %3 AdAAE

LA 2=

\I
off
rlo

Kuf
o2

fo st

o, | Iy

TR |

(o3

Wi

1?

ofi

fy e

ol
N,

oft

oX

o

d

s 18
==

N

*L~°1 TAHAN A2 Hs 2
Aol Aoz sy ‘a‘&‘o}ﬂl =9 3
g AdHHdle g e xS
243 Jul g F3ta, AdEdel 7]
el Az} 7o) £} AAlE e
%ﬂ*ﬂ

m

i
ey
2o

lﬂ ot

=
ofty M ot
= E o

» O
F’Huﬂ\l_l

2 > o

fo
EN
rSL‘ 2

=

Nl

= ool ol ARFET, AIFY /14
A Z=7)sl Adiwe)] dulo] AJAE] LbE
doh mh, dH o] Ak vlawd & 71xEE

o]

AR P B A 69
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(a) Flow pattern of CO,
(G = 217kg/m?s, x=0.01, T, = 5 °C).

Liquid film

(b) Flow pattern of CO,
(G =217kg/m’s, x=0.14, T, = 5 °C).

Fig. 3. Effect of vapor quality on flow pattern.
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Fig. 4. Schematics of flow patterns with increase of mass flux (q = 100 kW/m?, Te = 5°C, x = 0.18).
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