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Study on the Characteristics of Nucleate Boiling Heat Transfer with
Changing of Surface Roughness
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Abstract

In nucleate boiling, bubbles arc created by the expansion of entrapped gas or vapor at
small cavities in the surface of heat transfer. Namely, surface roughness is the important
factor of heat transfer. This paper deals with the characteristics of boiling curve according
to surface roughness. Freon-113 is used as the exiperimental {luid.

The results are as follows;

1. In the case of the same as “q=CAT"", the lower numberical index “n", the larger
heat transfer coefficient and the lower wall superhecat *AT” is obtained for the rougher
surface.

2. In the working of every kind of heat transfer surface with boiling, improvement of
capabilities of heat transfer can be devised by adding suitable roughness on the heat
transfer surface.

3. When the metal nets of moderate mesh number are established, the capabilities of
heat transfer can be improved in evaporation of liquid in vessels.

But in the case that the sucession of bubbles in cheked by using the nets which are too

tight. the generation of bubbles union decreases critical heat flux.

1" : enthalpy of gas kcal/kg

2 5% i BB k, : thermal conductiviiy of
brass kcal/mh"C

C,; : iso-pressure specific heat kgt thermal conductivity of
of liquid lkcal/kg"C glasswool keal /mh°C

g - accelation of gravity m/h? k; : thermal conductivity of
g, : accelation of atmospheric iron kcal/mh°C

gravity m/h? k, : thermal conductivity of

i+ enthalpy of liquid keal/kg liquid kcal/mh°C
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L : latent heat, (=i"—i") kcal/kg
P. : critical pressure kg/cm?ab
P, : pressure of g=s kg/cm?ab
P, : pressure of liquid kg/cm?ab
Pr : prandtl numbar, dimensionless

P, : saturation pressure kg/cm?2ab
q : heat flux kecal/m*h
g. ' critical heat flux kcal/m?h

R, : radius of active cavity m

T, : brass temperature °C
T. : critical temperature °C
T, : temperature of gas °C
T, : temperature of liquid °C
T,, : soliding temperature °C

T, : wall temperature of brass °C
AT : wall superheat, (=T,—T,)°C

u : velocity of fluid m/sec

v, : critical specific volume m3/kg
v’ : specific volume of liquid m?3/kg
v” : specific volume of gas m3/kg
W, : molecular weight gr/mol
Mg ¢ Viscosity of gas kg/mh
1 ¢ viscosity of liquid kg/mh
0y : density of gas kg/m3
o: : density of liquid kg/m?
o : surface tension kg/m
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(a) 1200, q=1.54X10% kcal/m?hr (b) 100, q=1.54X104 ’kecal/m?hr

(c) 60, q=1.45X10* kcal/m?hr (d) 36, q=1.45X10* kcal/m?hr

Fig.14. Nucleate Boiling of R-113

(b) 100, q=2.74X10* kcal/m?hr
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A Study on the Developing a Computer Program for the Torsional
Vibration Calculation of Branched Shaft System
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