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Fig.II-t: The earth's tilt remains constant.
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Fig.11-3: Air mass determines the intensity of direct sunlight.
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FiB- 11-6: . Energy density is determined by the angle of incidence.

-Master's Thesis of Barbara Francis, University of New Mexico, 1976 .
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FiB- 11-5: The tilt creates the seasons.
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Fig 5
Passage of radiation
through the
atmosphere

'Top' of the
atmosphere

Ground

Total radiation arriving (solar constant) = 100010

a b

a = reflected from the ground
b = reflected from the clouds
c = absorbed in the atmosphere
d = diffuse, on the ground
e = direct, on the ground
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Fig 6
Heat releasefrom the
ground and the
atmosphere
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Fig 57
The angle of incidence

COs~) = cas 8 x cas Y



Fig. V-8: Monthly paths.
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Fig.IV-3b: A building with a high north wall casts a long shadow
over adjoining outdoor spaces for most of the winter.



292 Appendix 8
Solar charts (sun-path diagrams) for latitudes O' to 44' north and south

The method of stereographic projection and use of the charts is explained in 4.2.10 to 14.

The shadow angle protractor to be used with these charts is attached inside the back cover.

Fot solar radiation overlays see appendix 2.

Errata: The radius of the 40' concentric circles should be 1 mm less. The spacing of these
circles from O' to 90' is evenly and gradually diminishing.

·LATITUDE 0°

.,0
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LATITUDE at NORTH
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LATITUDE 36° NORTH
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4.2.12
Shadow
angles

Fig 58
Horizontal Shado/fW
angle I

j

I
I
I
I
I
I

b = horizontal shadow angle

Fig 59
Vertical shadow
angle

Y :- solar altitude angle
}: .= vertical shadow angle
tan t:= tan f x see 6
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Fig 64
Transfer of isopleth to
the solar chart. to give
effective temperature
overlays
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Fig 65
Fitting a shading mask

I
(J1

o
°

The overheated period is defined and shown on the solar
chart. The shadow anqle protractor is placed on the chart. The
vertical (E) and horizontal (8) shadow angles can be read
defining a mask which would cover the overheated area.

.. :-,:..:..... -

16° would cover the whole period.

60° would leave exposure in the morning hours (outside the
A A' line) this could be covered by:

-59° to + 17".

£ 40° would give cover up to line B B' this requires a broader
horizontal device, but the vertical device could be reduced to:

-4rto- 8°.

Minor relaxation can give great economies:
£ = 60° witho = -47" to - 8°
would admit the sun for short periods only in December
and April,shown by shaded area .

B'.L---~
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HOrizontal shadow angles: radial lines - reading on perimeter scale

Vertical shadow angles. arcual lines - 90° at centre. 0° at perimeter

) )
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AIfAS Of SICY-V"UlT
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68. Basic types of shading devices and their projections.
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OVERHEATED PERIOD CHARTS
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P.M. 12 L---L __ -LI __ .-'-- __ ~--L __ -L\...~· ~~~V_·__ L---_L Ii __ -LI__ --1----.-J

163. Minneapolis, Minnesota, 440 N. latitude.

NOON IZI---+---f-----j----+---

164. New York-New Jersey area, 40° N. latitude.
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