Fig. Il-4: The earth’s tilt remains constant.

Fig. I-3: Air mass determines the intensity of direct sunlight.
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Fig. I1-2: What happens to solar radiation intercepted by the
earth’s atmosphere.
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Fig. I-1: Wavelength characteristics of solar radiation are given for
the top of the atmosphere (dotted) and at the earth’s surface.
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Fig. II-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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Fig. 11-5: The tilt creates the seasons.
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Fig Total radiation arriving (solar constant) = 100%
Passage of radiation

through the
atmosphere

Top’ of the
atmosphere

Ground

%
a = reflected from the ground 5

b = reflected from the clouds 20
c = absorbed in the atmosphere 25
d = diffuse, on the ground 23
e = direct, on the ground 27

Total on the ground 50



Fig 6
Heat release from the
ground and the
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a- long-wave radiation 20
b= evaporation, thence radiation 20
c= convection,thence radiation 10
Total 50
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Fig 57
The angle of incidence

cosf} = cosd x cosY
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Fig. V=9: Times of day. L




small glass area

moderate glass area

Fig. IV-6a

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

Solar charts (sun-path diagrams) for latitudes 0° 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.

For 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 0° to 90° is evenly and gradually diminishing.
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4.2.12
Shadow
angles

Fig 58
Horizontal shadow
angle

d = horizontal shadow angle

Fig 59
Vertical shadow

Y = solar altitude angle
& -= vertical shadow angle
tant = tan’ x sec O

= i
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Fig 62
Egg-crate shading
devices

Fig 63
Construction of a
shading mask
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Fig 64

Transfer of isopleth to
the solar chart, to give
effective temperature
overlays

ET Isopleth
(Reproduced fom Fig 38)
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Fig 65
Fitting a shading mask

The overheated period is defined and shown on the solar °
chart. The shadow angle protractor is placed on the chart . The
vertical (€)and horizontal (§) 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:
8 = -59°to + 17°.

-1

59

gy

E = 40° would give cover up to line B B’ this requires a broader
horizontal device , but the vertical device could be reduced to:
8= —-47°to - 8°

Minor relaxation can give great economies:
€ = 60° with

8 = -47°to - 8°

would admit the sun for short periods only in December
and April,shown by shaded area.

-47°
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HORIZONTAL VERTICAL EGGCRATE
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TYPES OF DEVICES

/N
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DEVICES OBSTRUCTING

Obstructions of horizontal devicas will thow o segmentol
choracter; thow of verticol fins will hove o radial patrern,
ond sggerole types will show o combination of thew form.

AREAS OF SKY-VAULT

SHADING MASK: The projeation aof
the obitrucied area of the wuy-vaull

segmental maik radiol maik zamginalive mols

68. Basic types of shading devices and their projections.



OVERHEATED PERIOD CHARTS
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