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A Review of Flow Boiling Heat Transfer in Microfin Tubes
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(1. Department of Thermal Engineering, Tsinghua University, Beijing, 100084, China; 2. Queen Mary University of
London, London, E1 4NS, UK)

Abstract Microfin tubes widely used in the refrigeration and air conditioning play an important role in enhancing the condensation and e-
vaporation heat transfer. Experimental research and empirical correlations of flow boiling heat transfer in microfin tubes was reviewed based

on the published papers. Effects of mass flow rate, heat flux, vapor quality, tube construction and lubricants on heat transfer coefficients

and pressure drops were showed through analyzing the experimental results in previous studies. The applicability and accuracy of boiling

heat transfer correlations in microfin tubes are discussed in the paper.
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Tab. 1 Experimental studies on flow boiling heat transfer in microfin tubes

Jo b R TR 2 R/ AR EE/
e TR 12/ mm . . T
/(kg/(m’+s)) (kW/m") C
Wellsandt S Z5!'-2) R134a, R407C, R410A 9.53 162 ~415 0.1~44 -2.2~13.8 0.1~1
Han X 2505 R161 7 100 ~250 28.15~49.29 -5-~8 0.1~1
Alliptic tube:
Kim M H Zg!* R22 150 ~300 12 — —
11.2/7. 47
A .01
Wu Z 217 R22, R410A 5 100 ~ 620 5~31 6
HH.0.8
Bandarra Filho
. R134a 9.52 100 ~ 500 5 A5 0.05~0.9
E p 4
Cho J M [ Co, 9.52 /5 212 ~ 656 6 ~20 0~20 0.1~1
Akhavan-Behabadi
M A 0 R134a 9.52 53 ~136 2.0~5.3 -17~-12 0.1~1.0
Mixture; R410B, R32/
) R134a (27%/73% , 30% /
Hamilton L J 2! 9.5 197 ~614 — 1.5~20.1 0~0.8
70% ), R407CPure: R22,
R32,R125,R123a
C0,/C,H, (100% /0,
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Kondou C 2! R32/R1234z¢(E) 6.02 150 ~400 10 ~15 10 —
. ) A
Cho K 2l R22/0il, R407C/0il 9.52 219 ~ 400 10 ~20 AT:650 kPa 0.1-0.5
Nidegger F 21 R134a/0il 11.9( N12) 100 ~300 5~10 A1.343 kPa 0.1 ~1
Ziircher O 217 R407C/oil 12.7 100 ~300 — A.645 kPa 0 ~1
18 -19 . /\ l:[ M
Hu H Z:!8-1 R410A/0il 5 250 ~ 400 7.65~15.12 5
0.1~0.8
Han X 22 HFO - 1234y{/oil 7 100 ~400 4-~12 5,15 0.2 ~1
Koyamad S 252 €O,/ 0il 4.9 360 ~ 650 — 5.3 0.15~1
Sawant N N R410A/oil 9.52 150 ~400 3 ~20 7.2 ~10 0.02~0.6
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Tab. 2 Correlations of flow boiling heat transfer in microfin tubes

a = Em[[aih + (Emsa(-v)}]m
o, = 0.0133Re>“Pr"*k,/5,Re, = G(1 —x)d./i,,6 = d (1 —g)/4

=1.89(G6/G,)* -3.7(G/G) +3.02

E., = {1 + [2. 64Re(1).036(§)0-212(§)-tl.21 (g%)ozgprfaou ]7 }1/7

Thome J R 2514

P = (wd /n)/tanB
T NIREUE  FRAR I

a=a, ta

nb

Q= [55P* " (- log,, Pr) 70'55M70'5q2/3 ]SF,,S = AXﬁ LfX, > 1, thenX, =1
a(“ = kl/dtNu('V.ﬁmU()ﬁth (BOFr) [‘Fz F3
Nty s = [0.023 (G /)" PP 1L (1 =) +2.63x(p/p,) 1"

Cavallini A %%
Bo = gpifd,/(Sm) sFr = i/ (ed,) = G/ gd)

Rx = {[2fn(1 - sin(y/2)) ]/md,cos(y/2) + 1| /cosB
F, = (d/d)¢F, = (d/d)" F, = (d/d)¢, Hh d = 0.0l m;G, = 100 ke/(m’ - 5)
iﬁ)—l—]?*%lﬂﬁ‘%ﬁ@\Wﬁfiﬂf‘%ﬁﬁ,%%?ﬁ,%&@d\? 0.9,

a[p = <B0’ ll)

Yun R 2% PRSI AS: 1 Gf %1, ¢ 5\®
_ 2 [ Psa @i 1 7p,C8( O )
am_[c,xBo (T— ) +C4(X) ]R Pr (f)  Bo = 4
. G Ca .
Nu = 482. 18R Prt (L) "ot (1o, L) M1 1%
P D

Hamilton L J 411" (T = Ty ) 1279.8(x, —x,) - 4298(T,, - T,,) /T, |

C, -G ’“f()() Gy = T

s

EH&MC <370 keg/(m* - s),0<y<0.7,

1
a, ?[goa,+(1'r ¢.)a,]
1 2 o5 (i
= [Cadp = —— 2~ gdnd
“ ¢f“¢¢ v (T~ 1), | 100
JEARIA -

a, =0.023°k,/d [ G(1 =) d /u, 1P (1 + C(1/X,)"% + C,Bo™* ]
C, = 1.47 x 10* (f7d,) ** (/d)** (Gd /,) > [1 = 0.93exp( =5 x 107*Gd,/u,) 1(p,/p,)**
C, =1.58 x10°[1.6 +0.063(1/X,)**(Gd, /u,)"> ]
X, = [ =] (p/p) " (/)™
IR :
a, = ak,/d 1 Gd [ (1 =x) + (p/p,) " X1/t " Pri* (A/A)* & sec’y
= VAA/m, A, = w(d - 2f)*/4

Honda H %4
1 Wang Y 214

- i a,,, =351 169G 1841 40062 0.2 -0 6557/\/() 022 Biong2 20 | — £2/(pd )
Usmani G I ¢

& AT R12/0il,

EF,, = 1.04exp(w,, (9. 2w, +2.87G/300 —150))

Schlager I M 25120 EF = 1.04 + w, (75. 9w,, +2.26G/300 - 11.4)
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i T R22/300-SUS.




$£36% F3IH
2015 £ 6 A

# e FR

Journal of Refrigeration

Vol. 36,No. 3
June, 2015

B SE B 45 S Hamilton L J 255" X5} Cooper 7 F 2k
53— AT LY ) R AT A (R R S 0 22 K
ZAE £20% 5 B A, (H 2R AE F T 5T o i 2 70
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SN TEAY IR L7 AR A 22 )V R A Y R ()
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