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Abstract — In this study, heat loss through free surface of water contained in bathtub due to conduction and evapora-
tion has been analyzed. As a result of this study, a relational equation has been derived based on the basic theory of heat
transfer to evaluate the performance of bath tubes. The derived equation was rational and quantitative. The major heat
loss was found to be due to evaporation. Moreover, it has been found out that the speed of heat loss depends more on the
humidity of the bathroom than the temperature of water contained in the bathtub. So, it is best to maintain the temper-
ature of bathtub water to be between 41 to 45 °C and the humidity of bathroom to be 95%.
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Fig. 1. The composition of heat resistances materials.
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various bathroom humidity
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Fig. 6. The variation of m according to the bathroom humidity.
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Table 2. Change amount of B by change of warm water amount in
various bathroom humidity

pEe\VLAX/k(TfToo)Em

B
S0L 100L 150L 200L 250L 300L

T=45°C T=43 °C T=41°C  Average Value m
0.8 236.34 237.18 238.02 237.18
0.85 202.4 184.38 184.8 190.53
0.9 128.23 129.07 129.49 128.93
0.95 69.56 69.98 70.4 69.98

0.8 033254 0.18632 0.12326 0.09677 0.08074 0.06995
085 02588 0.14738 0.09599 0.07538 0.06291 0.05451
0.9 0.1819  0.10677 0.06755 0.05307 0.04431 0.03841
0.95 0.09987 0.06345 0.03721 0.02928 0.02448 0.02124
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IN=Y k=

M  : mass of Hot Water [g]

C, :specific heat [cal/g-°C]

A :total conductivity area [cm?|

t : time [sec]

T, : intial temperature [°C]

T  : temperature after t hours [°C|

T, :temperature in Bathroom [°C]

Ax : thickness of heat insulating material [cm|

k  : total thermal conductivity [cal/cm-sec-°C]

h  : film coefficient of heat transfer [cal/cm?-sec-°C]|

v :velocity of wind [cm/sec]

P, : saturated vapor pressure of 5 point on surface of water [mmHg]

P, : vapor pressure of 5 point on surface of water [mmHg]

L : evaporation latent heat |cal|

S evaporation Entropy [cal/g]

Q,, : evaporation Heat loss [kcal]

Af  :equivalence free surface area [cm?]

Ay practical free surface area [cm?]

2petsst M448 HI3E 20064 63

71

H
&

p  :density [g/em’]

E,, :evaporation amount [g]
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