A Study on the Thermal Performance of Solar Concentrating Cooker
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Abstract : To evaluate the performance of concentrating solar cookers, a parabolic solar cooker

have been designed and constructed.

Tests were carried out to define the performance

characteristics of concentrating cookers under ambient conditions. The performance and test of
the solar cooker were measured and conducted usingthe international standard procedure that was
proposed at the Third World Conference on solar cooking. Stagnation temperature and water heating
tests were carried out to determine the maximum temperature attained by the cooker and to

evaluate the thermal performance of the cooker.

The analysis showed that the solar cooker has

maximum cooking power and efficiency 474W, 420W and 41%, 40%, respectively.

Nomenclature
A, . Aperture area(m’)
C . Specific heat of the fluid(J/kg-K)
Ey : Removal factor
I, . Direct Solar radiation(W/m’)
my * Mass of the cooking fluid(kg)
P . Cooking Power(W)
P, ¢ Standard Cooking Power(W)
Q : Heat gain(])
Qi . Avilable energy(]))
T : Ambient temperature(C)
Ty . Difference of temperature(C)
7 : Final water temperature(T)
T . Initial water temperature(C)
7. : Water temperature(TC)
. * Overall heat loss coefficient
(rex). . Effective transmittance-absorptance
product

n . Efficiency
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T % Dimension

HkAl st (Reflector) 27 1200mm

Z2] 4 7] (Receiver) 373 100mm

NEd% 502KJ
3 3gn) (Copcentrat ion 25
ratio)

Z2} A1 ZH(Cooking time) 12.7min
A2 (Focal length) 500mm
reflector material Aluminium

Reflectivity 0.95
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