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Performance Tests on an Air Solar Heating System

Pyeong Woo Nam . Jong Hee Cha

Abstract

The performance of air type solar heating system has been investigated for a
system which has been operating continuously for two years, Design factors of a
collector, such as the effective transmittance-absorptance and heat transfer fac-
tor were also determined experimentally,

The flat plate collector is fabricated from steel sheet metal with two sealed
glass covers, Solar heat is stored in a pebble bed of primarily granitic rock
approximately 20-40mm in diameter., The system is controled by automatically dri-
ven motors and dampers.

The ratio of useful collected solar heat divided by the total solar radiation
on the collector dropped was the range of 35 to 42 percent in monthly average,

As it result, the air system was found fairly competitive with the water sys-
tem, however, the heat supply from storage was limited because of using the peb-

ble as the heat storage media,
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Table 1. Experimental Values of Design
Factors
Design Experimental Lo
Factor Value Condition
(Ta)e O 79
Fr 0.86 Flowrate =
5.1 »’/min
Uy (Wm=2°C™) 4.2 T, =20°C
Wind Vel , =
5kmhr
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Fig. 3. Performance of the Collector
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Table 2.
Specification of a Air Type
Solar System

Area of Heating Space, m’ 13
Solar Incidence Area,m 9.12
Material of Absorber, Steel
Size of a Collector,mn 900x 1688
Coating of Absorber Acryl,Black
Tilt Angle of Collectors 50 °C
Volume of Storage,nt L2
19794 6 A8

Size of Pebble, »m 20~ 40
Air Flowrate  n2/min 51m
Control System Automatic,

Motor driven damper
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Table 3. Performance of Solar System
A, B.
Ave, Collected . Heating Load A
Month Energy Ave. Insolation MJm-2d-! g X100

MJm~-24-! MJm=2d-!
November 7.81 19.67 6.08 42
December 7.79 18.42 7.38 42
January 6.74 19.25 9.79 35
February 7.15 18.83 9.55 38
March 8.41 20.51 5.06 41
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Ac gross collector area, n?

Cp specific heat of collector fluid,
- J kg—loc-l

Fr collector heat removal factor

I total(beam and diffuse) radiation

incident on the absorber plate,
W M-2
Z normal insolation reflected by

collectors, W m~?

m mass flow rate of collector fluid,
kg hr!

Qu heat gained in the collectors, W,
MJ hr!

7 reflectance of collector covers
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Ta ambient air temperature, °C
Ts pebble bed temperature, °C
Ty, : collector fluid inlet temperature,’C
Tf,0 collector fluid outlet temperature,
‘C
Ts absorber surface temperature,’C
U collector heat loss coefficient,
W m-2°C-!
T transmittance of collector covers
(rat)s effective transmittance-absorptance
product
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