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The atmasphere acts as a horticultural greenhouse by allowing most of the solar
radiation e enter but Blocks part of the leng-wave infrared radiation from leaving the planet.
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Global Warming Projections
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The depletion of the ozone layer allows greater amounts of the sun’s harmful
ultraviolet radiation to reach the Earth’s surface.
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RELATIVE HUMIDITY

Figure 4.5a Each point on the psy- / s/
chrometric chart represents the proper- AN
ties of air at a particular temperature i i

and moisture level, At point A, for

example, the air sample has a tempera-

ture of 80°F, a relative humidity of 40
percent, and an actual moisture con- T
tent of about 0.009 pounds of water e
per pound of dry air.
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Figure 4.5b Changes in the temper-
ature or moisture of a sample of air is
represented by moverment on the psy-
chrometric chart.
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RELATIVE HUMIDITY

Figure 4.5¢ If an air sample is cooled,
its relative humidity will increase even

though there was no change of the a4

actual moisture contant.
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Figure 4.5d If an air sample is 7 saf
heated, its relative humidity will drop g
even though there was no change in
the actual moisture content.
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RELATIVE HUMIDITY

Figure 4.6a \When an air sample is 2
cooled sufficiently, its relative humidity 39

increases until is reaches 100 percent, :
which is also called the saturation or 4 y
dew point. Any cooling beyond this

point results in moisture condensing :
out of the air. y
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Figure 4.6b The wet-bulb temperature
can be measured with a sling psychrome-
ter. It is an indicator of the relative humidi-
ty, the actual moisture content, and the
heat content of the air.
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Fig. 1.31
The global wind pattern.
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The temperature differences between land and water create sea
breezes during the day and land breezes at night
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Figure 4.7a The psychrometric chart RELATIVE HUMIDITY
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Figure 3.3b
The amount of sensible heat is a function
of both temperature and mass. In each case,
the blocks on the right have more sensible
heat content than the blocks on the left.
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Figure 4.7¢ In evapora- RE':%’\T'_VE HUWD'TY

“ve cooling, the increase in
z1ent heat equals the
szcrease In sensible heat

<n adiabatic change is & VA
:nange in which the total- O S, 024
"2zt content of the air L 4 r
‘2mains constant.
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Four different types of interac-
tions are possible between energy and matter.
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The type of interaction depends
not only on the na the matenial but also
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TABLE 7.7B RULES FOR ESTIMATING REQUIRED THERMAL MASS
IN DIRECT-GAIN SYSTEMS

Thickness  Surface Area per Square

Thermal Mass (inches) Foot of Glazing (ft *)
Masonry or concrete exposed to 4t06 3

direct solar radiation (Figure 7.7a)

Masonry or concrete exposed to 2to4 6

reflected solar radiation (Figure

7.7b)

Water About 6 About 1/2

69



2w 050y —Y-Y-A
Clerestory 4 Skylight :o, gm0

JJ‘JuLm.uTLs6‘)3.4.'&3.:GSJ‘JAJJM&MJMMLMJJJ‘J&UMJ\J

i

o
//
S

REFLECTOR

3
MPLYETArIeL R elaii | )" ]
= / n B " 2
= v N E g
= { ? s E
= z
% \ fl [ E
= |'J = £
FRLINT J{[ M =
.
CLERESTORY h
|-_EJ..xw M
¢
|
FHESTRR X 2N

Green House, sun space

LS o cnlaa (S0 gl 4 5 s S @ilye 1) Gl gldnd gy ac 33k 51 -
palione 58 b auliiue o) o

ol g s s LS O Sleas (Sw) sliss 5 GlaK s axfiius e alla o -

5 oolaa o i S cul a3Y 5 aol Gaom @ @b W gl sladss ek o -
58 soliieal Sate Bl

wsdgn Los a3l Gt (i3] pile Ol 5o Soate bl -

WS gn Hoo0kid o bes wad Hla o alal Ble AR 5o 5A mllias s sa -

70



71

b

A SR AN R B R AT T e

RN LTSI |

Winter

i A b IS L T

- Day

ety P IR P T TN R PR R

w0 e e S Al A IE T

LN e

Winter - Night

N &
¥ — g
QUTSIDE %j E
VENTS S . =
(SUMMER) / "COMMON WALL g
Na (WINTER) )

1

-

? a

::.:b [--| =

THE It T AL A I TAT AU TATITITAY

_ INSULATED
< WALL

TR AR TR ATATAT AN AT

TR IR T At )

Extreme Climates



TABLE 7.14 RULES FOR ESTIMATING THE REQUIRED THERMAL
MASS IN SUN SPACE SYSTEMS

Thermal Mass

Masonry
common wall
(noninsulated)

Masonry
common wall
(insulated)?

Water 2

# Since this mass is exclusively for the sun space, some additional mass will be

Thickness
(inches)

8to 12

4t06

About 12°

required for the main building.

Surface Area per Square Foot of Glazing
(ft")

1

About 1/2

® Use about 2 gallons of water for each square foot of glazing. Source: Solar
Age, June, 1984, p. 32.
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RULES FOR ESTIMATING THE REQUIRED THICKNESS OF
A TROMBE WALL

Thermal Mass
Adobe (dry earth)
Concrete or brick

Water ?

# If tubes are used, they should be at least 10 inches in diameter. Source: Solar

Thickness
(inches)

610 10
10to 16

8 or more

Age, May, 1979, p. 64.

12

Surface Area per Square Foot of Glazing (ft *)

1
1
1
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combination space heating and domestic hot water; (3) a collector tilt for heating swimming pools
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' Figure 10.9 Passive parabolic concentrator used in solar power

generating plants.
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AT MW power tower systerm in Spain with a 115m high tewer.
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