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Heat Transfer Characteristics of Inclined Helical Coil Type Heat Exchanger

Chang-Hyo Son* - Min-Ju Jeon** « Seong-Il Jang#** + Hoo-Kyu Oh?

Abstract : The heat transfer coefficient and pressure drop during gas cooling process of
COz (R-744) in inclined helical coil copper tubes were investigated experimentally. The
main components of the refrigerant loop are a receiver, a variable-speed pump, a mass
flow meter, a pre-heater and a inclined helical coil type gas cooler (test section). The
test section consists of a smooth copper tube of 2.45 mm inner diameter. The refrigerant
mass fluxes were varied from 200 to 600 [kg/m?s) and the inlet pressures of gas cooler
were 7.5 to 10.0 [MPal. The heat transfer coefficients of CO2 in the inclined helical coil
tubes increases with the increase of mass flux and gas cooling pressure of CO.. The
pressure drop of COs in the gas cooler shows a relatively good agreement with those
predicted by Ito's correlation developed for single-phase in a helical coil tube. The local
heat transfer coefficient of CO2 agrees well with the correlation by Pitla et al. However,
at the region near pseudo-critical temperature. the experiments indicate higher values
than the Pitla et al. correlation. Therefore, various experiments in the inclined helical
coil tubes have to be conducted and it is necessary to develop the reliable and accurate
prediction determining the heat transfer and pressure drop of CO: in the inclined
helical coil tubes.

Key words : Design of gas cooler(7F=x2712] AA]) | Heat transfer coefficient and pressure
drop of COg(o)4itstetael ExEx #8748, Inclined helical coil type heat
exchanger(ZAAI A 7Yy Gw3))
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Fig. 1 Schematic diagram of experimental pparatus
for cooling heat transfer with CO,
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Fig. 3 Comparison of cooling heat transfer coefficients
with respect to mass flux variation in inclined
helical coil type gas cooler
16

—@— 75MPa Helically coiled tube
14 [[ —®— 8.0MPa d,=2.45 mm

—®-- 85MPa

—&— 9.0MPa
12F A 95MPa

'E —A&—- 10.0 MPa

s

[

=

_|“

g

Q.

<

G, [kgim’s]
Fig. 4 Comparison of cooling pressure drop with
respect to mass flux and gas cooling pressure
variation in inclined helical coil type gas cooler

d

(=

32 st

Jm

Fig. 5= W74 2.45 mm® 42 74E 7t~

W7b7) Wzekel 75~10.0 MPaclsl, AF4
£0] 200~600 kg/m’sel WSANA 2 Y
A e ARS Wbl we) vehd Ao
Fig 514 @ 4 QFel, AW 7h2y77] 32
T A COo8 AFREO] FNHASF G
£ F7, el BAYR e
o e s

5_}.' l
SN

Ris LJD}.

33 ZH 9

| ereiztst AlmHl u|m

)72 FAdT JARYdes A8 wdd
A GF ARAE ZoM 7P Z2HA AN ET
9= White'?, Ito™, Srinivasan £%e A
A3 v yste] 1 HE sHsAdE EAstEt
Itox TN A3 228 dFHK5 vt
AA T E ot e g At A

0.5
— 0.25 i i
f.,=1.216F"" +0 116(—D)

W7 2.45 mme ZQ e
g Ttod] FE4o= oS3 4HielE Mg
S Ttod) ABAOE dZe e 7
oz 239 YEAsun Wi dekyt
Qe 3eet 1tod] AAAeR o2
Al 23 Az WA 2.45 mm FTdFRA 3
Aok A A 27, 1/ngMu}

>

ol
-
gl

o3

_IE
ot o v —
o

=l ox
bo mn o ot ¥

i
I
k
ol
it
B
n
=
=
<
o
»w
[oV)
]
o
Lo
oy
i

>
o
fou
£

Srinivasan

& o & v\wd Az}

WA 2.45 mm FATe] AL WA Ay
_]

HaAA Yol gasl A A31H 6%, 2007. 9/ 711



& SFE - AUE .
b el A AF WEE Ashd 99 4
A FE F ApolE HolAN [too] oz Bg
QA= 2T 1%2 713 £& o Heth Table
2 WA 2.45 mme d2)F LY spxg 7o)
el A 43 g 7tstel e Jdaoz A
gk e gske] olgARE JEtd RoE #Ho)
ZholA 2 dyAe Sk ANEY gAx

= Z7hs9,

S

Q)

=
A}

[}

pacs rL ofl

5}5

Table 2 Deviations between measured and calculated
pressure drop in inclined helical coil type

gas cooler
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