
Geography 416-411
Exercise #2

Radiation Balance
5 points

Name:__________________________

1.  If your average surface temperature is 30°C and the average room wall temperature is 20°C,
what is the net radiation at your skin surface?  Assume ,you = .97 and ,room = 1.0.

2.  Repeat the calculation in #1 assuming you are in front of a large window, instead of the wall,
with ,glass = 0, rglass = .05, tglass = .95, the outside temperature is -20C,° and it is night.

3.  Show a radiant energy balance for a “brunette” human hand held horizontally over a dry
“plowed” clay soil surface (assume maximum albedo from the range given) on a clear day. 
Assume Tair = 20°C, Tskin = 35°C, Tsoil = 35°C, at solar noon on July 15th, and the location is 
Milwaukee, WI. (43°N latitude).  Please state all of your additional assumptions and 
reference sources for any additional parameters needed.
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Key New Equations:

Rn = aL (Liu + L id) + as St (1 + ") - 2Lo

sin ($) = cos N cos T cos * + sin N sin * T = 15 (t - t0), t = time in hours,
t0 = 12

* = 23.5 cos [2B (d - 172) / 365] or * = 23.5 sin N
d = day of year, use radians N = number of days from equinox,

use degrees

Sp = I0 J
n, assume I0 = 1395 W/m2 and P/P0 = 1.1

Sb = Sp sin $ Sd = 0.5 (1-Jn) I0 sin $

St = Sb + Sd ,air = 0.72 + .005 Tair (°C)
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