Solar Water Heater Study

*Day in the life of a solar water
heater in Phoenix Arizona on
Dec 21st,

*One-way conductors are used
for water flow.

*Radiation to the sky and
convection to ambient air is
accounted for.

Pinckney Engineering International
pinckneyconsulting@yahoo.com
(480) 558-4986

Solar Water Heater for December 21, 2005, Phoenix Arizona

Solar Heating
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Initial Temperatures at Sunrise, T= 20 C.
Tank Capacity = 50 gal
Pump rate = 0.0086 Kg/sec (50 gal during day)
shut off at sunset
Length of Day = 9:56
Time of Solar Zenith = 12:25 pm
Poynting Value = 800w/m”2
Collector -Black Sulfide
alpha = 0.92
epsilon = 0.1
Area =2 m"2
Normal coincident with solar zenith
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Convection Correlation
Used to Compute
Convection from Collector
to Air.

Correlation ID = 707

Description

Flat plate

eInclined, hot side facing upward
*Natural convection

eL_aminar or turbulent

*Constant wall heat flux

Gr, as a function of 6
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Temperature (C)

Collector & Tank Temperatures
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Collector & Tank AverageTemperatures
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