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Abstract.

A small prototype of a solar chimney power plant has been constructed for investigating effects of
variables on the plant performance, and tested at Khon Kaen province for verifying the validity of the
mathematical model. The prototype has the height and diameter of the chimney of 16 m and 12.7 cm
respectively, and the solar collector area of 12.5 m2.The turbine and generator are installed inside the
chimney for power generation. Some experiments have been conducted at the chimney heights of 16, 14
and 12 m. At each of the chimney heights, the solar collector areas are varied at 12.5, 10, and 7.5 m’. It
has been found from the experimental results that the power output and efficiency of the power plant are
dependent upon the chimney height, the solar collector area, and the solar radiation. In addition, the
experimental data are in good agreement with the theoretical results obtained from the mathematical
model.
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Latin Symbol

A, Cross-sectional area of solar chimney ,

2
m

A

2
o Solar collector area, m

Specific heat of air ,kJ / kg.C

9}
=

Acceleration of gravity , m/ s

Solar radiation, W/m2

E

Convective heat transfer coefficient

between cover and air inside collector ,

W/m*.cC

h, Convective heat transfer coefficient

between absorber and air inside

collector , W/m*.°C

Air heat transfer coefficient, W /m”.°C

,,  Radiation heat transfer coefficient
between cover and absorber
W/m*.cC

h Radiation heat transfer to sky |,
W/m*.cC

h Convective heat transfer coefficient do
to wind , W/m?*.°C

H_,  Solar chimney height , m

1 electrical current from generator , mA

m°  Air mass flow rate , kg /s

0 Useful heat gain of air in the collector,
kw

P Electrical power output (theory) , mW

Electrical power output from turbine

generator , mW
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(1]

[2]

ME-NETT 25
Tﬁe 25t Conference of the r\rl\echamcai\
Engineering Network of Thailand

Ambient air temperature , °K

Air temperature at collector outlet , °K

Cover temperature , °K [3]
Absorber temperature, °K

Air inside collector temperature , °K

Sky temperature , °K

Electrical voltage output from generator ,

% [4]

Air velocity at chimney inlet, m /s

Symbol

Generator efficiency

Turbine efficiency [°]
Cover absorptivity

Absorber absorptivity

Cover emissivity

Absorber emissivity [6]
Air density , kg /m’
Stefan-Boltzmann constant ,
W/ m* .K*

Cover transmittance [71
Transmittance considering only
absorption losses

Transmittance of initially unpolarized

radiation
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