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12-74 The average surface temperature of the head of a person when it is not covered and is subjected to
winds is to be determined.

Assumptions 1 Steady operating conditions exist. 2 Radiation effects are negligible. 3 Air is an ideal gas
with constant properties. 4 One-quarter of the heat the person generates is lost from the head. 5 The head
can be approximated as a 30-cm-diameter sphere. 6 The local atmospheric pressure is 1 atm.

Properties We assume the surface temperature to be 15°C for viscosity. The properties of air at 1 atm
pressure and the free stream temperature of 10°C are (Table A-22)

k =0.02439 W/m.°C

v =1.426x10"° m?/s Air Head
1, =1.778x107° kg/m.s V=25kmh Q=21W
5 T, =10°C
Hs, @ 150¢ =1.802x107" kg/m.s N
Pr=0.7336 =
Analysis The Reynolds number is :

_ VD _ [(25x1000/3600) m/s}(0.3m)
v 1.426x107° m?/s
The proper relation for Nusselt number corresponding to this Reynolds number is

Re =1.461x10°

1/4
Nu="2 — 24 [0.4Re%+ 0.06 Re2’3]Pr°'4(#—°°j
k Hs
_5\1/4
= 2+[0.4(1.461x105)°-5 +0.06(1.461x10°)?/ 3](0.7336)0-4 L778x10 7 | 5835
1.802x107°
The heat transfer coefficient is
h= K Ny = 20243OWIMC eq 5y — 23,02 Wim?2 oC
D 0.3m
Then the surface temperature of the head is determined to be
A, =7D? = 7(0.3m)? = 0.2827 m?
Q=hA((T,-T,)—>T, =T, + Q _ipec+ (824/4)W —=132°C
hA, (23.02 W/m*.°C)(0.2827 m?)

PROPRIETARY MATERIAL. © 2008 The McGraw-Hill Companies, Inc. Limited distribution permitted only to teachers and
educators for course preparation. If you are a student using this Manual, you are using it without permission.




