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Boiling heat transfer of R134a outside horizontal doubly-enhanced tubes

ZHANG Dingcai, WANG Kai, HE Yaling, TAO Wenquan
(State Key Laboratory of Multiphase Flow in Power Engineering ,» Xi an

Jiaotong University, Xi an 710049, Shaanxi, China)

Abstract: An experimental study on the performance of boiling heat transfer of R134a outside a single
horizontal tube was conducted for four doubly-enhanced tubes (E10, Ell. E12, E15) with different
geometries at saturation temperature of 8 C. Experimental results showed that the studied tubes could
effectively enhance heat transfer The overall heat transfer coefficients of the tube E12 were higher than
that of the others, and its enhancement factors, the boiling heat transfer coefficient relative to that of
Cooper solutions for smooth surface, varied from 2. 23 to 2. 71, with an average value of 2 54 Because of
the different thermodynamic properties, the boiling heat transfer coefficients of R22 were 20%—40%
higher than those of R134a The enhancement factor of boiling heat transfer was independent of

refrigerant.
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1 Fig 1 Schematic diagram of experimental system
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1—boiler; 2—condenser; 3—thermocouple
1 ’ 3 4—pressure gauge; 5—condensate measuring container;
N 6—aftercondenser; 7—flushing vent; 8—water rate
. y measuring tank; 9—water flow mete 10—water
storage tank; 11—pump; 12—electric heater
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Table 1 Geometries of studied tubes

Outside . Inside
D, D; T ube wall thick-ness
No / mm /mm Fin height Fin pitch / mm Fin height  Fin tigl angle He]icai angle
/mm / mm /mm /7 C) /)
E10 18 94 16 65 0 632 0 518 Q0 573 Q0 390 62 5 45
El1 18 94 16 66 Q 607 Q0 526 Q0 636 Q0 330 66 7 45
E12 18 93 16 68 Q0 602 Q0 526 Q0 552 Q0 426 61 2 45
E15 18 94 16 60 Q 555 Q0 525 Q0 589 Q0 380 62 3 45
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Fig 3 Variation of overall heat transfer

wefficients with velocity
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Fig 5 Variation of enhancement factor with heat flux
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Table 2 Comparison of inside enhancement R134a 20% ~40 53
— — (5) :
E10 0 390 305 2 59 222 —69—17 1
Ell 0 330 303 235 2 28 —6.3—40 References
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