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ABSTRACT: In order to investigate CO2 heat transfer coefficient and pressure drop by PAG
oil concentration during CO2 evaporation, the experiment on evaporation heat transfer charact-
eristics in a horizontal micro-fin tube was performed. The experimental apparatus consisted of
a test section, a DC power supply, a heater, a chiller, a mass flow meter, a pump and a me-
asurement system. Expenment was conducted for various mass fluxes(400~ 1200 kg/m s), heat
fluxes(10~30 kW/m’) and saturation temperatures (-5~5T), and PAG oil concentration(0~5
wt26). The variation of the heat transfer coefficient was different in accordance with the oil
concentration. With the increase of the oil concentration, the evaporation heat transfer coeff-
icient decreased and the delay of dryout by oil addition was found. Pressure drop increased
with the increase of the oil concentration and heat flux, and the decrease of saturation tem-
perature.
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I.main chiller 2.charge port 3.0il charge port 4.vacuum line
S.mixing tank 6. magnetic pump 7.mass flow meter 8.sub- chiller
9.pre-heater 10.test section | l.reserved tank 12.regrigeratior
13.DC power supply

Fig. 1 Schematic diagram of experimental
apparatus.

0.D : 7.00 mm

1D : 6.16 mm

D.H : 436 mm

Tf : 0.27 mm

Ta : 0.32 mm

H :0.15mm

"’% Number of grove : 60

~ Helical angle : 18"

Fin angle : 53°

LD : inside diamcter O.D : outside diameter

H : groove depth Tt : bottom wall thickness

a: fin angle Ta : average wall thickness

Fig. 2 Schematic diagram of test section and
micro-fin tube.
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Fig. 3 Variation of heat transfer coefficient
with respect to quality on heat flux
and oil concentration.
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Fig. 4 Variation of the average heat transfer
coefficient with respect to oil concen—
tration on heat flux.

S Af% wE) Be 2w AWGATY BEe
Eeiahx gk olE 2 Ak s B el
S Pkl Ao AFE F2ARY
2ot w3 aholobg @Abol WASA &
gt ot QUFE Swik%eld FA# COr A}

EN

off.

olAg - wgHE
25 ry A T T T
N G : 1,200 kgim’s - —— 5
2 O -§¢
q~: 30 kWim a—l
2040 O :0wt% o Y
h° coo onc 1 OWR | A 5
20
a
Do
154 00g A
o jala]
~ [m]
3 ° 60
£ 104 A i
e o
[ARUN
54 o 1
0 T :
0.0 0.2 04 06
X
(a) 0 wt%
25 T T T
G : 1,200 kg/m’s >
q": 30 kWim® P ‘o.,c
20+ . -
Oue 1 5WR | o &g
a‘s'ga NN 1
s 0o 84 oo
£ [PCoo ©
2 10 ob i
X u}
F3 o DOD
A O
54 Sa g
0 T T
0.0 02 04 086
X
(b) 5 wt%

Fig. 5 Variation of heat transfer coefficient
with respect to quality on saturation
temperature and oil concentration.
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Fig. 6 Variation of heat transfer coefficient
with respect to quality on mass flux

and oil concentration.
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Fig. 7 Variation of the average heat transfer
coefficient with respect to oil concen—
tration on mass flux.

Table 2 Variation of the average heat transfer
coefficient with oil concentration

Oconc G Tsat q”
1 2~13% 6~15% 5~14%
3 15~23% 13~24% 17~25%
5 22~37% 21~33% 23~31%
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