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TapLE 6. SoLAR ABSORPTION COEFFICIENTS FOR DIFFERENT BUILDING MATERIALS

SURFACE MATERIAL Assoxvnox( COEFFICIENT
@)

White stone .
oy - 04

Very Light Colored Surfaces.......... Very light colored cement .
) ‘White or light cream-colored paint

Asbestos shingles
Iélnpainted wood
. rown stone . /
Medium Dark Surfaces...—......... Brick and red tile 0.7
Dark-calored cement
Stucco .
Red, green or gray-paint

Slate roofing 0.9

Very Dark Colored Surfaces........Tar roofing materials
Very dark paints

The calculation of heat transmission through walls and roofs does not
take into consideration the heat capacity of the structure nor the con-
sequent time lag in the transmission of heat. In the case of massive walls
the time lag may amount to several hourst. Thus in many cases the wall
transmission cannot be added directly to.the cooling load from other
sources because the peak of the wall transmission load may not coincide
with the peak of the total cooling load and may even occur after the
cooling system has been shut down for the day. The data in Table 7 were
taken from A.S.H.V.E. research papers and whereas they result from a
study of experimental slabs, they give an approximate idea of the time lag
to be expected in various structures.

Solar Radiation Transmitted 'Through Glass ‘

Windows present a problem somewhat different from that of opaque
walls, because they permit a large percentage of -the solar energy to pass
through, a small amount is reflected and the balance is absorbed by the

glass. The amount absorbed depends upon the character and thickness
of the glass and the angle between it and the sun's rays. The temperature
ed heat and this heat is then delivered

of the glass is raised by the absorb ‘
to the air on each side in proportion to the difference between the glass

.and air temperatures.®t
-AND RooFs

TaBLE 7. TiME Lac IN TRANSMISSION OF SoLAR RADIATION THROUGH WALLS
Tyre axp TaICENESS oF WaLL or Roor Tie Lag,
. R . Hooas
2-in. pine 1%
6-in. concrete. : 3
4-in. gypsum : - et 2%
3-in. concrete and 1-in.-cork 2
2.in. iron and cork (equivalent to 34-in. concrete and 2.15-in. cork) .eooeee.n. 214
4-in. iron and cork (equivalent to 5}4-in. concrete and 1.94-in. cork)............ T4
8-in. iron and cork (equivalent to 16-in. concrete and 1.53-in. cork)....cccee. 19
22-in. brick and tile wall 10

tLoc. Cit. Notes 1 and 2.

SHeat Absorbing Glass Windows, by W. W. Shaver (A.S.H.V.E. TRANSACTIONS, Vol. 41, 1935. p. 287).
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CHAPTER 8. COOLING LOAD

- The A.S.H.V.E. tests® indicate that a single
glass 0.127 "3--thic‘."'abSbeS_.approxirﬁastgglelf “bar cont of the g
radiation passing through it when the impingement isnormal OF the solar-
angles of impingement, the glass retards percentages of tha . for smaller
energy approximately in proportion ito the sine of the an leetotal radiant
. The amount of solar radiation delivered to an unshadid . , -
may be obtaxrlled from Tables 2,3, 4 or 5. These values mustgl;ass surface
for the ’Ipet glass area on which the sun shines and not the e used only .
et;}rlea. ) es:s at E’hl? AS.H.V.E. Research Laboratory’ have g’;tlre glass;
.ehpe centage of heat from solar radiation actually delivered t crmined
with various types of outdoor and indoor shading. Th ered to a room.
are taken from these tests. ‘ g e data in Table 8,
The percentage values in this table were obtai ividi )
:“tlolunt of hea} ﬁctually entering thmugh‘btilaénsegagﬁdd’x}ﬂ?f th';e total:
r:dail t:;cr)noullqt 01 eat calculated to enter through a bare windW Y e
raarl; ulr e") Pii{so g lilss transmission, based on observed outside ?:: (sotar
gf heat from oru tszii(?z :i‘:"gg“;azg xgicfg the sun shines, the tragnsnsni;;glr;
temperature is raised by the solar ragiat?oim:glso(:_'i)gggat“’e as the glass

In calculating the total heat gain through windaws on the sunnif side

of buildings, it is sufficiently accurate to proceed as follows:

Consider the total heat gai '

At gain as that resulting from sol iati
g:féf::nthtﬁehizt transmission through the glass caused ba; :ﬁg%itl? o
between the r;(;():zglttu;eg of the inside and outside air. This rrferfl?gj

at times when the cal gai ‘

: nes calculated heat )

t?!?lt} sdlslgl atx?r:ccl)imtl?l stransmission exceeds the solar intengsaiutr})' pe;xiquarl;a
times, 0 ation may be neglected and. the total heat gain idora

sulting from normal transmission. ' eat gain considered

The solar heat transmissi i
cxprsed oy ot tranem ion through windows or skylights may be

where HG. = At ) ' @
Hg = solar radiation transmi |
: smitted through a window, B
z , Btu
A; = net area of glass eqused to sun’s rays, square feet per ho?f-
percentage of solar radiation (expressed as a decimal) transmitted to. the.
ansmitted fo.the,

! !nside (Table'8). For bare windows, f=1
= Intensity of solar radiati L ot i o
(Tables 2, 3, % and 5) ‘la‘txon ;tnkmg _surface, Btu per hour ‘per square “foot’

In Equation 3, f = 1 for b L S S

Table 8 ", or bare windows because the tests from which:

impingin\;asnogtﬁmed s_howed that approximately all of -thessgla:?rgldw?c}’,

This was Becausea;fm“égiﬁm;?iiiﬁe a Pi’ t Oll; the-heat load in the :_i’)(:%r{x

t . - eat absorbed b Akl
he room by conduction. Other tests® have in dica{e(tih:hgal??z f:g\gigs xent?
1dicate o
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