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Central Heating
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Infrared (Radiant) Heaters
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Active Solar Heating

Active, Closed Loop Solar Water Heater
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Determine the solar collector
surface area required to heat
water for a greenhouse having a
width of 9 m by a length of 32 m.
If the daily average solar
radiation flux incident i1s 3.75
kW/m?2.day, the hot water

temperature required to keep @



the air within the greenhouse at a
desired level Is 90°C, one square
meter inside the greenhouse
required 2.05 liters of hot water,
and the water temperature at the
beginning of each day Is 25°C. If
the pipe diameter of heat

distributing system Is 2-inch @



and total length of pipes Is 252
m, determine also the size of
storage tank
Solution



Temperature potential difference (AT)
AT: ThOt — TC0|d — 90'25:65OC
Floor surface area (A)

A =9 (32) =288 m?
Heat energy required (Q; ) =

Qheat = 2.0 X AX AT X C;
_ 2.05(288)(65)(4.2)

3600

= 44.772 KWh



Solar collector surface area (Ac) =
AC — Qheat

Qsolar

Ac = 4:;;2 =11.94 m?/day = 12 m?/ day
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Water volume in the pipes = (d?) ;
= [n (5.08)> /4] (252) (100) =510762.333 cm?

= 510.762 liters
V, = water volume in the pipes x 4

=510.762 (4) = 2043 liters
V. = 2043 liters



A 2000 liters storage hot water tank
at temperature of 95°C situated
Inside a greenhouse measuring 9 m
wide by 32 m long In order to heat
the indoor air. If the water
temperature in the storage tank In the
early morning is reached to 25°C,
compute the heat energy addition to
the greenhouse



Solution

Heat energy addition from hot

water In the storage tank (Qy )
Qy = rate of water capacity x rate
of water temperature x 1.944
AT= 95-25=70°C
Qy = (2000/100) x (70/17) x
1.944 = 160.094 kWh
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https://www.youtube.com/watch?
v=ma3gdrixNP-M

https://www.youtube.com/watch?
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