PROBLEM 6.43

KNOWN: Ambient, interior and dewpoint temperatures. Vehicle speed and dimensions of
windshield. Heat transfer correlation for external flow.

FIND: Minimum value of convection coefficient needed to prevent condensation on interior surface
of windshield.
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ASSUMPTIONS: (1) Steady-state, (2) One-dimensional heat transfer, (3) Constant properties.

PROPERTIES Table A-3, glass: kg = 1.4 W/m-K. Prescribed, air: k =0.023 W/m-K, v =12.5 x
10°m /s Pr=0.70.

ANALYSIS: From the prescribed thermal circuit, conservation of energy yields
Too,i = Ts,i _ Tsi—Too,0
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where ﬁo may be obtained from the correlation
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With V = (70 mph x 1585 m/mile)/3600 s/h = 30.8 m/s, Rep = (30.8 m/s x 0.800 m)/12.5 x 10° m%s
= 1.97 x 10% and
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From the energy balance, with Tgj = Tgp = 10°C
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COMMENTS: The output of the fan in the automobile’s heater/defroster system must maintain a
velocity for flow over the inner surface that is large enough to provide the foregoing value of h;. In

addition, the output of the heater must be sufficient to maintain the prescribed value of T j at this
velocity.



