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* The components of thermal envelope comprises of the
perimeter walls, root, tloor, windows and doors.

* These components are responsible for thermal load of a
house.

* The aim of this study 1s to analyze the solar heat gain (SHG)
through the opaque components of a passive solar house 1n
Alice, Eastern Cape.

_____ SENDGNNEEENEEES  OGNNGRGEREGREEES  GDONGGRERREREES  BEGRGNBGEGGEGEE DN NGEEEBEEREOE
2

University of Fort Hare
Topréheeis Exoeieacy



s

Synopsis e

— —
- RS

_________BEEeEEE

JENNENNNEEEERES  BEGNDENRNNGEEEE  NOGEERGEREGREES  GEGEEDEREEEEES

* Opaque Solar Heat Gain
e Site and House Description
* Methodology

— Meteorological measurements

— Thermal zoning
e Results and Discussions

e Conclusions
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*  The steady and unsteady state heat gain through a wall is given in Equation (1) and (2), respectively;

. Q=U(t, -t (1)

Where Q = Heat gain (W/m?)
U = thermal transmittance coefficient (W/m?K)
t,and ¢, = Ambient and indoor temperature (°C)

) Q, = AU(t, —t)) (2)

Where Qg4 = Solar heat gain (W)
A = Surface area of the wall exposed to solar radiation
t,, = Sol-air temperature (°C)

*  Sol-air temperature is given as;
+ 0!_[ _ Aqir
. 0 =TT (3)

0 0

Where &, = Surface heat transfer coefficient (W/m?K)
o = Absorptance of the surface
I = Global solar irradiance on the wall surface (W/m?)
Vq,.= Correction to infrared radiation transfer between a surface and the enviroment
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Site and House Description
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* A passive solar house in the SolarWatt Park at the University of Fort Hare, Alice campus was used as a case study.

*  Alice is located in latitude 82.8° south and longitude 26.8° east at an altitude of 540 m in the Eastern Cape of South
Africa.

*  The house has a floor area of 10 m x 8 m (80 m?), an open plan living room, north and south facing bedroom.

e  The two large north facing windows allow solar penetration to the living room and the north facing bedroom.

*  The north facing clerestory windows channels solar radiation to the southern area of the floor space.
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* A total of 18 type K thermocouples were used to measure the inner and outer surface temperatures of
the house perimeter walls.

The indoor air temperature was measured with HMP60 temperature relative humidity probes.

A silicon photovoltaic cosine-corrected (Li-Cor) pyranometer was used to measure the global solar
irradiance on each surface of the perimeter walls.

CMP 11 Kipp & Zonen pyranometer and sheilded HMP 60 temperature relative humidity probe were
used to measure the global horizontal solar irradiance and ambient air temperature, respectively.

__ HNNNGREEDEREEEE DEDGROERNNEENEG  GRGOEENNEGNEEEEE  DOGEGNRGENERGEE  GEERNRGEEERGEE

6
Universiy of Fort Hare



Methodology
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Results and Discussions &
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* The SHG peaks in each zone correspond with the solar irradiance peaks of the outer surface
of the boundary walls

* Houses facing north; the north, east and west walls receive significant SHG, while the south
wall has a relatively lower SHG.

* Spaces that do not require thermal conditioning should be located at the south or east of
south end of the floorplan.

* Active area like the living room, bedrooms, etc. should occupy the north, east of north and
west of north.

e Solar heat generated during the day can be utilize for space heat at night.
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