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ABSTRACT: The purpose of this study is a heat transfer coefficient test of evaporator tube
in shell and tube heat exchanger by shapes, using R-404A. The experimental apparatus is
designed to simulate the real heat transfer rate in one shell and tube heat exchanger. The
test section is formed four type tubes that are Inner ridged tube, Corrugated tube, Turbo-C
tube, Inner fin tube and shell type is formed by electrical heater. All tests were performed at
a fixed refrigerant evaporator temperature at 1.5°C, =3°C and with mass fluxes of 29, 25
kg/hr. Heat transfer rate is calculated a enthalpy difference in test section. In experiment,

heat transfer coefficient measured one by one and electrical heaters are supplemented by
evaporator.
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Fig. 1 Schematic diagram of apparatus
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Table 1 - Test condition

Refrigerémt mass flux(kg/hr) 25 7 30

Evaporator temperature(C) =3.0, 1.5 C

22 49 3y # =21

BN

o AA7t2E ALY FAANE S FY5Y
Yol 83z Yol E24F 7tAE Aso 2
FA O FAHAUGE Al L5k YulE FA
Al 7]t}

HA A" Ao fEoR
A7 T Alz"lo] AAAE7 HES s 1 ¥
HAEstnA st AEHY ~25¥ET 41 U
oAl g AFUHE xdsd AxE o
gy Fay] Qyenrt Wslem, s
zdso dste IRF
o] Walol| uwhabr 7PHE %
B & Algsto] WJuf7l &4
HEdxE 5T otz &3l

HolE & Flukerte] NetDAQ 2640AE AHE-3
o FH53sdoy, PCY d43so doleg 2y
HEgstn st ol H5L dFH&9
"7t 3% olsl, EREY WEIF 5% ol @
of Zalew et 3% olsidl AFAEH =9
T dhge] MEel OiE 1x AR F 10
ot 5 MR AYE Belo HageR Al
ATt Table 12 2d 2AES el Ao

- 1109 -



2.3 floigl Xzl

Feue B3 Qe WEFge AE
o} ol 4%y 4TE AW} WpwE A7
AL Az ANl A, Fwue TR o
A Age 4@ s Ak A,
E‘= mr (1‘.1_ 1‘6')(]) (1)
_ q
h (T"wall - 'T; )A (2)

Ty = Tin — onL % ] 3)

A7l Tuw(T),  Lm)., D,(m). Dw(m), k(W/
mK) & 77 4AdE 548 °eE, dug
@9l o, wel A7, AdUZHY A7, F2
#o AAEET B AdelA Agd Fuu

< BHEETL Fol AL Twur & SR 702

ztol 7t A9 glemzw dAY =FHPL o o]

exen Hgste] Y A5 E A

3. &1

B AFA = Wl R-404a¢] 2 dAd &
Ao uf

ol jgte] S %o thate] Ao, A
g A AFE TFasit 282 AUZlA
1A= AP Ar.

Fig. 4, 5 ¥l 29(keg/hr), THLE 1.
5T, Fig. 6, 7& Yol {3 25(keg/hr), FEL
E -3.0CelA Ad@e] Aojol w2 dA
T4 A= wE dAE AFE Y Ao

FEH27l 1.5CY 78‘7-7} -3 vl dA
2A 57 A Jebdtt. =3 Inner Fin Tube7}t
o vle 2HSAT 2A JeEld=d oA
3 q{.‘_,,] Fino] gAlo s UFE Aoz
A% HEL FHHE AABATE 8 Aoz
Atg gt} Inner Fin Tubet® Ad & AT F0
A dAgol sk @wbsl dolun | Turbo-C

rlo

o000
oy i | Massflow rate, 29 kg'hr #  Inner Ridged Tube [587]
& oam Evaporation Temperature, 15C B Cormgated Tube [38")
E ) A [nner Fin Tube[34™]
3 N ©  Turbo-C Tube [34")
% <m0
kY
: L

3000 |- ¥ &
5 2 # § i
s 3 i
%
2 2000 |-
g & ® o
&
% owf
T

0 L 1 L 1 L "
0.0 05 10 15 20
Tube Length fm)

Fig. 4 Heat transfer coefficient with the
tube length for mass flow late rate at
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Fig. 7 Heat transfer coefficient with the
vapor quality for mass flow late rate at
25kg/hr and evaporation temperature at -3C
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