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Abstract

This research was aimed to study melting behavior of paraffin wax and to evaluate the
natural heat convection coefficient of solid cylinder paraffin wax. Two grades of solid paraffin wax;
white commercial grade and yellow market grade were studied. Three sizes of flat test tube in
diameter 1.5, 2.0 and 2.5 centimeters were used. Three different amounts of paraffin, indicated
from samples’ heights of 5, 7 and 10 centimeters, were set. The results found the average melting
point of both grade paraffin ranged from 44-77 °C. Based on the numerical analysis, heat behavior of
solid cylinder paraffin at the initial temperature of 50°C to room temperature of about 30°C found
that natural convection coefficients was ranged from 3 to 9 W/m?C. Melting point temperature was
found mass independent property while natural convection coefficient declined as the sample’s

diameter size inclined.
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970 Fitted Equation ¥83 AT, = AT,exp(-t/t)

tted

parameters D1.5H5 D1.5H7 D1.5H10 D2.0H5 D2.0H7 D2.0H10 D2.5H05 D2.5H07 D2.5H10

(n) Commercial Grade

ATO( °0) 32.0 35.0 315 26.0 26.0 34.0 31.0 30.0 31.0
T (min) 12.6 17.0 17.6 34.7 34.4 37.8 7.4 77.9 75.6
Correlation (r) 0.977 0.933 0.984 0.975 0.978 0.882 0.972 0.927 0.981

mc/A (J/m*C) 4,351.08 3,448.05 4,005.61 7,749.78 7,576.38 7,614.40 13,865.58 13,392.05 13,039.25

m (g) 4.6 5.0 8.6 8.3 114 15.0 14.8 20.0 279

h (W/m? °C) 5.740 3.380 3.800 3.726 3.669 3.354 2.987 2.865 2.875

h . (W/m?°C)  4.307 h,, . (W/m?°C)  3.583 h,, (W/m?°C)  2.909

1.5 2.0- 2.5

(9) Market Grade

ATO( °0) 20.0 24.0 24.5 18.0 22.0 26.0 21.0 235 24.0
T (min) 153 17.5 16.6 30.0 35.6 35.7 55.0 59.8 55.8
Correlation (r) 0.991 0.981 0.988 0.998 0.986 0.990 0.977 0.988 0.990

mc/A (J/m*C) 8,738.21 8,738.21 8,738.21 11,650.95 11,650.95 11,650.95 14,563.69 14,563.69 14,563.69

m (g) 7.1 10.0 14.2 12.6 17.7 252 19.7 27.6 39.4

h (W/m? °C) 9.529 8.306 8.765 6.473 5.457 5.432 4.413 4.057 4.354

h,. (W/m?°C) 8867 h,,. (W/m?°C) 5787 h,, . (W/m?°C)  4.275

1.5 2.0 2.5

nuewma: dydnwal Wy D1.5H5 wungfansaivasanaaesnilidusugudnats 1.5 wudwns msiugs
5 wufns uag h _ mngfernduussdnsnismianuiouadeainnsiinasannaeiil
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Wulugudnans 1.5 Wuhling
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