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Cooling Heat Transfer Characteristics of CO; in a Brazing Type Small
Diameter Copper Tube

Hoo-Kyu Oh* + Chang-Hyo Sont

Abstract : The cooling heat transfer coefficient of COy in a brazing type small diameter
tube was investigated experimentally. The main components of the refrigerant loop are
a receiver, a COz compressor, a mass flow meter, an evaporator and a brazing type
small diameter tube as a test section. The mass flux of CO; is 400~1600 [kg/m’s), the
mass flowrate of coolant were varied from 0.15 to 0.3 (kg/s]). and the cooling pressure of
gas cooler were from 8 to 10 (MPal. The cooling heat transfer coefficients of the brazing
type small diameter copper tube is about 4~11.7% higher than that of the conventional
type small diameter copper tube. In comparison with test results and existing
correlations, correlations failed to predict the cooling heat transfer coefficient of CO2 in
a brazing type small diameter copper tube. therefore, it is necessary to develope
reliable and accurate predictions determining the cooling heat transfer coefficient of
CO2 in a brazing type small diameter copper tube.

Key words : Brazing type small diameter copper tube(Bz o2 FAF), COz(0)4tatetl),
Cooling heat transfer({zt €39), Transcritical cycle(ZU7A Atel&)
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Fig. 1 Schematics diagram of experimental apparatus

=3 7t

Fol 7k glomi, of

- N
= & X

E

=7
71 Wl CO29F th717F S gtd W COx=

AF B 52 227F o, d22E COxE 7t

ARV R
pas

!

A4 AAEA 9

s

Aol N AHE

o B
=

Fig. 1

g

e

S

ot

[ o g

ax

AF

o1 At 2

=
T

il

A 7HA CO2

o] A5 AHEH,

Bl

X0

B

)

, 2009. 9

S5

46

H A

1

pai

Sl ol g ekal A A3

828 /



o] fgFd dEE FHST BFUBAAE Y
vl 2= o} oF o] TAastHA WA FLIE F
YEoh SLVNE EA WYl 23 A 3
T2 4u8s F dENE AFN dFNE /9
"o}, old A E7= AgxAg 7l o3 S &
T Weizb sk S/ E (AR 1 ol g #d
77 H=E srdeted AREETH 4F7]6A
= A2AG WYuSrIE L] W S48
B2 hEoA EESAZG olFA A U
S7e Ttz oA Whaet R E dwd
g 5 Wztso] Yele) e fok ks Wz
E U2 Y a7 E AR At =
st Qujo} dwskaly] sl WE) Aol o
e AR Y45e 945 S I AP
FHASE AU dARFoR 2H4E T WA 9
HAfole] FHoE Yol S5} Wi o R &
27 5o Utk

22 ANEF

2920 )
270 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 270 |
I

|
H:0
M

1340 1349 | 1340

} | I | ) ) }
I N A AT AT AT AT ATEA)
-

a0 C

Cross section of C-C One unit of test section

(a) brazing type small diameter copper tube

2920
| | |40 1 240 | |
| ) | I | ) |
[ e N A A AN A
[ S o I R R A S S [ -

270 | 340 | 340 340 340 340
|

2,0

—
N |
w |
b
3 '
3
e
[ G)
H-o
CE)

[
,,,,,,,,,,,,, l,, a0 C
Cross section of C-C

One unit of test section
(b) conventional small diameter copper tube

Fig. 2 Schematic diagram of a brazing type small
diameter copper tube and conventional small
diameter copper tube.
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Table 1 Experimental conditions

Refrigerant R-744(C0O2)
Brazing type Small
Test section| small diameter diameter
copper tube copper tube
di(d,), (mm) 1.8 (3.2) 2.3 (3.3)
Mcw' [kg/S] 015 ~ 03
Gre,
9 400, 800, 1200, 1600
(kg/m"s)
ch.in, [MPa] 80 ~ 100
Tcwjn. [DC] 17
Tre‘in, [OC] 100
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Table 2 Parameters and estimated uncertainties.

Parameters Uncertainty
T (C) + 0.1TC
P (Pa) + 100Pa
Measured
.. AP (kPa) + 0.2kPa
quantities
Mer (kg/s) + 0.5%
Mew (kg/s) + 0.5%
Calculated | Ger (kg/m’s) + 1.0%
quantities | h (kW/m’K) + 8.9%
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Fig. 5 Average heat transfer coefficients of CO, with
respect to variation of mass flux and cooling
pressure in a brazing type small diameter
copper tube of 2.3 mm.
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Correlations 0 s (%)

Petuhkov et al. (1961) 45.7

Krasnoshchekov-Protopopov 49,9

(1966) )

Krasnoshchekov et al. (1970) 51.6

Baskov et al. (1977) 54.6

Petrov-Popov (1985) 50.9

Gnielinski (1994) 43.7

Pitla et al. (1998) 36.4

Fang (2000) 48.2
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