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Abstract

To estimate the radiative heat loss from greenhouses, a new equation for calculating the sky temperature is presented. The sky temperature in the
Daegu region was measured using a pyrgeometer and calculated using different equations according to the cloudiness. The calculated and measured
results were then compared to identify the best equation for calculating the sky temperature. The difference value between the air and sky temperature
was dissimilar and increased as the cloud amount decreased. On clear days the difference value was 10~20 times greater than that on cloudy and
rainy days. When analyzing the correlationship between the calculated and measured sky temperatures on clear days, Bliss’s and Clark & Allen’s
equations were found to be superior to the other equations. However, on cloudy days, the best correlationship between the calculated and measured
sky temperatures was exhibited by Fuentes’s equation. Therefore, a new equation is proposed for calculating the sky temperature on a cloudy day.
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Table 1. Equations for sky temperature calculation
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Sky condition Authors Equations
Swinbank Tectear = 0.0552 T
Fuentes Tectear = 0.037536 T + 0.32Tomp
Csfyaf Bliss Tecear = Tun0.8 + (T, - 273)1250)"%
Clark and Allen Toctear = [0.787+0.764In((Ty, + 273)273)]"*Tarms
Brunt Ts-clear = (0.526 + 0.075+/f)1/4Tamb
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Tociarsky temperature on clear day(K), Tcowy:sky temperature on cloudy day(K), Tamp:ambient temperature(K),

Tqp:dew-point temperature(K), fivapor pressure(mmHg), cc :cloudiness(0.1~0.9)
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Figure 1. Measuring system for sky temperature.

(c) Measuring scene
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Figure 2. Variation of sky temperature(Tsqer), ambient
temperature(Tamp) and irradiation on clear day
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Figure 3. Variation of sky temperature(Tsoudy), ambient
temperature(T.mp) and irradiation on cloudy day
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Figure 4. Variation of sky temperature(Tssany), ambient
temperature(T,m,) and irradiation on rainy day
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Figure 5. Variation of measured and calculated sky
temperature on clear day



Table 2. Comparison between measured
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and calculated sky temperature on clear day
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Temperature (C)

Classification . Difference from air Difference from measured
Min. Max. Ave. 1) 2)
temperature value
Swinbank -29.9 -4.3 -19.3 22.7 -4.0
Fuentes 21.7 1.6 -12.0 154 33
Caleulated sky Bliss 238 15 138 17.1 L5
temperature
Clark and Allen 235 2.7 -143 17.7 1.0
Brunt -34.6 -10.0 -24.6 28.0 93
Measured sky temperature 232 2 -15.3 18.7 -
Air temperature -4.4 14.15 34 - -
DAverage value of air temperature - Average value of sky temperature
DAverage value of calculated sky temperature - Average value of measured sky temperature
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Figure 6. The relationships between measured and calculated sky temperature on clear day
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Fig. 7. The relationships between measured and calculated sky temperature on cloudy day (by equation of Clark and Allen)
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