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Experimental Study on Boiling Heat Transfer of the
Tubes with Sintered Metal Surface for Freon-11
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ABSTRACT

The purpose of this paper is to investigate the potential ability of sintered
metal tube to promote heat transfer,

In the experiment for Freon - 11, the boiling heat transfer on the sintered me-
tal tube of bronze element is investigated and compared with that of the bron-
ze tube (bare tube) atmospheric pressure,

The experimental results are obtained as follows :

1) For sintered metal tubes of bronze element with particle diameters which
ranges from 79(um) to 461(uxm) and bare tube, boiling characteristic curves
are expressed as .

a ) Sintered metal tube b ) Bare tube
q oc 4 T (1085 ~1.373) g o< 4T 3.088

2) Compared with that of the bare tube at low temperature difference(4T ),
boiling heat transfer coeffients of the sintered bronze tube are relatively high,

3) There is tendency that curves of boiling heat transfer coefficients of sin-
tered ‘bronze tube and bare tube approach each other at rather high temperature
difference. It is due to the increasing rate of the former heat transfer coeffici-
ent along with temperature difference is smaller than that of the latter,

4) Referring to particle diameter, optimum condition, i,e., maximum heat tra-
nsfer coefficient is found to be at approximately 2 mm thickness of sintered
layer with D,=150( zm),
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Nomenclature

A, : Area of Heating Surface , m?

D . Diameter, um

D, : Particle Diameter of the Sintered
" Bronze Metal, um

Q > Transferred Heat, kcal/h

q : Heat Flux, kcal/m?h

T . Temperature, °C

Te  Temperature of Heating Surface,’C

Tsat - Saturation Temperature of Freon-

11 at Atmospheric Pressure, °C
4T Temperature Difference, (Ts—Tsat),

°C

Q . Coefficent of Heat Transfer,kcal/
m?h°C

a; . Coefficient of Heat Transfer from
Sintered Bronze Metal Tube, kcal/
m?h°C

@z = : Coefficient of Heat Transfer from
Bronze Tube, kcal/m?h°C

B Ta/ay

m,m’ . Constant

n,n’ . Exponent

NDF : Nominal Degree of Filtration
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1. Inner Vessel 2. Quter Vessel
3. Thermo -couple 4, Condenser

5. Thermometer 6. Specimen

7. Sensor 8. Thermostat

9. Auxiliary Heater 10. Refrigerater
11. Pump 12. Agitator

13. Volt Slider.
Fig. 2-1 Sketch of Experimental Apparatus.
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A, L-Heater
C. Aluminum Foil
E. Thermo-Couple Hole

B, Specimen
D. Heater Part
F.Plug

Fig. 2-2 Structure of Heating Surface,
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Table2-1 Sintered metals used for

experiment,
NDF Particle Interstice | Thickness
dia, (zm) |dia,(gm) | (mm)
* 2 79 35 2
# 5 108 39 2
# 10 150 65 2
# 40 339 140 2
# 70 461 180 2
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Table 3-1 Values of Constant and Index

Spec. mXx10| n |m’><10%| n’
D,= 79 um | 0.186 | 1.187|0.033 |0.448
D,= 108 um 0.490 | 1.055| 0.339(0.270
D,= 150 pgm 1.132| 1.162| 3.463 {0.127
D,= 339 gm 0.555| 1.284|1.181]0.187
D,= 461 um 0.327] 1.373] 0.171|0.345
Bare Tube 0.002 | 3.096( 0.005(0.621
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Fig,3-1 Heat Flux as a Function of
Temperature l
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Fig. 3-2 Heat Flux as a Function of
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Pig. 3~-3 Heat Transfer Coefficient as a
Function of Heat Flux
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Fig.3-4 Heat Transfer Coefficient as a
Function of Heat Flux
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Fig.3~-5 Heat Flux as a Funtion of
Temperature
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Fig.3-7 Effect of Sintered Metal Tube on Heat
Transfer Coefficient.
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Fig.3-8 Effect of Sintered Metal Tube on
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Fig.3-9 Influence of the Various Diameter of
Original Particles before Clogging in
Sintered Porous Copper -Tin Alloy on
Heat Transfer Coefficient.
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