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Boiling Heat Transfer in a Narrow Rectangular Channel with Offset Strip Fins
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ABSTRACT: An experimental study on saturated flow boiling heat transfer of R113 was
performed in a vertical narrow rectangular channel with offset strip fins. Two-phase pressure
gradients and boiling heat transfer coefficients in an electrically heated test section were mea-
sured in the range of quality 0~0.6, mass flux 17~43 kg/mzs, and heat flux of 500~3,000
W/m?. Two-phase friction multipliers were determined as a function of Lockhart~Martinelli
parameter. Local boiling heat transfer coefficients were analysed in terms of mass flux, heat
flux and local vapor quality. Correlation for boiling heat transfer coefficients was proposed,

which was in good agreement with experimental data.
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Fig. 1 Schematic of experimental apparatus.
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Table 1 Test range and dimensions of offset

strip fins
Variables Range
System pressure, p (kPa) 102.4
Mass flux, G (kg/m®s) 17~43
Heat flux, ¢’ (W/m®) 500~ 3,000
Quality, x 0~06
=
g 2] i
&
Flow direction
Fin height, H (mm) 2.8
Fin length, { (mm) 15
Lateral fin spacing, s (mm) 35
Fin thickness, ¢ (mm) 0.2
Hydraulic diameter, D, (mm) 2.34

2 AAs AgR FFaAAY. Axdo] A
BRH =2ede o Y §%, Fa AH
oM Yuje] 2%, stEHY &, F29 ¢YE
4 F9 AEE AEIYS7|(HP3BH2A)E 53l
A8 AFE) A

APARe B2H2Y AYL Kine™o) AN
S wel Fsigt NS ASASY A
EHREA4LE £87%0id, 2495 vEuise A
& £125%°]}.

w
2
ih}
il
we
Kl

AGFA e HHAZE FY3] A5 n5ER
2 A¥ gA £ RIIZE AEHAZ 39 o
ARE AES FdEIY. dAFE g A
ZAAZRE FEE vlgA49 Colbum AFS &
olgz49 I E Fig 291 EA34}E. Manglik
and Bergles™& &A% f9 Colburn A% jol
std ohgo 4L At

f=9. 6243Re—0.742 —0.18660.305 —0.266

[1+7 669%10™ sReuze 09263767 —0236]01 M



980 AyF -
10 .
O Waer, 0 RI13
——— Present study, eq.(3)
----- Manglik and Bergles™
1y eq (1) and (2) 1
o
0.1}
0.01}
0.005 : .
10 100 1000 10000
Re

Fig. 2 Single phase friction factor and Col-
burn factor.

—0.154 8 0.149 7—0.068

7 =0.6522Re ¢ .
X [1+45.269x 10 SR o’ %% 60450 =151

714 @, §, ye B9 FAAF2H 47 s/H,
t/1, t/solt}. vlR AT A9 B A¥9 s
Manglik$} Bergles7t Al¢tat A& £15%
9] exEYAA & dX 3%t 23y Colburn
A% 729 Manglik®t Berglesd d&x+ 43
Azpc 34 vebtern o) Manglik$t Bergles
o] Ao F2 ZFEFI FL A9 FS
2 4oz §EHo ZTPESF 9FL F4Y
7tstd7] gEoz Zogd® wgaM B AT
A AEg ez 2EY FHo tid Colburn 7
+E RAgs] & FBYoez AB3)E #=
sdon APAIete] HP
6.3%0]t}.

2 2Hams error) &

j=0.389Re - ¥[1+1.2x10 °Re%]™" )

32 B|SRE2 §d=HAst

LEAN 2EY o] AXE Fa AHGFEAA
g A vleAA el APHA F2olMe FH
et @R v 3§43 F7tdd. Fig
3& APR TN Wi A= xE WFE 8
o Yrjel AF[E W @2 2AFTF ‘Qa‘%‘
312 RoAFan vk AFHEo] FESFE &

ot

F-EuF
12 T T
—0— G=17 kg/m’s
10} —0— G=21kg/m’s
- —A— G=26 kg/m’s
@ 8 ——G=35 kg/m s
~. —fr— G=43 kg/m s
(ad 6 L
% s:—»*/*,ﬁ vV /
"
4l vvvvv -V /A O /El
e
2 .
0.0 0.2 x 0.4 0.6

Fig. 3 Two-phase pressure drop in a narrow
rectangular channel with offset strip
fins.

5

H

S L IPLET RERR Y-S
AYR &7 AR FAEFS
e mes 3hEe 24 Ao,

AHE FATE NRHOR o, 4,
39 gaTue A Yoz FHLG

) @) ) @

FATHE AP ASERY o
28H 7€ + oH & 9
AR 7 EFoMe g
359 a}ifa AT 4 Ak whad 9
B gATaE AE)9 Lol YnHoz FAY

iy

o

ol i ol

rlr e

18 IR

o

A

Al

ap
dz

dp
dz

_ap
dz

_ap
dz

Yt 42 ®)

) _ 2,G*(1-%?
- D

d714 G, v, D, 1T ¢= AFHL, HAH,
A7, a2 234E vhEuFold AR f=
Axe ofulgrh, d@el AS diute] fEu
ZASo d 24F5 vlFule= Lockhart and
Martinelli®ol o} thg-3t o] A= gich

(6)

X= vtede AF2H



ez 2EY Ho] e F: ATHEY WFEAE 981

100 T
o G=17kg/m’s
0 G=21kg/m’s
& G=26kg/m’s o
v G=35kg/m’s S
_ 10} ¥ G=#3ke/m's o -
- o %V E ®
A
""" —— Eq. (6) with C=20
....... Eq. (6) with C=12
1 .
03 1 10

17X

Fig. 4 Two-phase friction multipliers in a nar-
row rectangular channel with offset strip
fins.
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Fig. 5 Boiling heat transfer coefficients.
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