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. i d ventilating engineer.

URES, WIND VELOCITIES, AND WIND .DIRECTIONS FOR throug actical value to the heating an | )

TEMFE%;E, JuLy, AUGUST, AND SePTEMBER (Continued) to be of mucthhepZustomary rule-of-thumb method of adding an aibltlr,lar); .

: . Accordmgtl}’:3 dry-bulb temperature difference in calclélcimn%h; ";m ?zr
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s o | pargey, | WeBus | Ve | Soues Wi, transm;)sreciable Jength of time is given as a workable so :
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I + cocdingly complex problen.
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iy 93 79 9.7 S Solar i er square foot per

o 100 78 74 SE Fig. 1 shows the total amount of solair ener grY niglligutl?e rac)lrs of the sun,

i gg gg gg f‘, hour received during the dacllybby a St“r act: ";n d south walls. The curves

i . - 69 . s n €ast, west, A y .

i1l Sait Lake City. 95 67 -82 SE by a horizontal i{lrsfeﬁe{/alg L;Zboratory data obtained by pyrheliometer,

i i N I%ur‘firiiton"" g"i; ' ;fls 1’3'3 2 are drawn from time, and are for a perfectly clear day on August 1 at a

# Va.....__|Norolk.. . . .9 . n B

i‘ i Ri?;rh‘r)nond .95 76 6.2. Sw are basff-ffdiuof 40 deg. Data from these curves may bfe Lll]sedh “;ltg:

i1 1 ' 33 3% g? ' s%q ??{lteheic;r for most United States latitudes and for all of the ho
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X 90 74 53 SE nths of the year. : ..

; 89 73 8.1 SW me i lar radiation by an interior surface depends upon

4 72 104 3 The absorptl?nhof o face, the angle of the surface with respect to the
' ’ " the surtace, 3

Wyo.m.o Cheyenne.......... ' 8 62 . 9.2 S . (tj?feggz;ag%e:hz radiation, and the angle and type of glass through which

the radiant rays pass. The heat absorption by a black oilcloth surface

tory* has shown that a large error may be introduced inito the calculations
by failure to consider the periodical character of heat flow resulting from

which determine the timing and magnitude of the heat wave flowing
through the wall into a building on a hot, sunny day.
Unfortunately, despite intensive study, all data on solar radiation

TasLE 2. HEgaT EQUIVALENTS OF VaArious DEvices, Btu

Lights and electric appliances.....

__________ 4 3415 per kilowatt

Motors, 2546 per horsepower hour
Restaurant coffee urns, 10-gal capacity. 16000 per hour

Dish warmers per 10 sq {t of shelf...._._ -1 6000 per hour
Restaurant range—4 burners and oven 100,000 per hour
Residence gas range

Giant burner

T e | 12000 per hour
Medium burner... e e et 9000 per hour
Oven..... .. .| 1000 per cu ft of space
Pilot. . T . 250 per hour "
Electric Range '

Small burner 3412 per hour -
Medium burner........__.. 4100 per hour -
Large burner...__.. e {7700 per hour
Oven._...__ . ; ; 10236 per hour
Appliance connection....... . -~ 2250 per hour
Warming compartment.____ T 1023 per hour

pera:  Coefficients of Heat
Transfer as Measured under Natura) Weather Conditions, by F. C. Houghten and C. G. F. Zobel (A.S.H.

V.E. TraNsACTIONS. Vol. 34, 1928); Absorption of Salar Radiation in [ts Relation to the Temperature,

Color, Angle and Other Characteristics of the Absorbing Surface, by F. C. Houghten and Carl Gutberlet

%E.HAV.EBTI;‘_ANCSA}C!TIONS. Vol. 38, 1930):. Heat. Transmission a3 Influenced by Heat Capacity and Solar
iation, by F. C.

oughten, J. L. Blackshaw, E. M. Pugh and Paul McDermott (A.S.H.V.E..TrANS-
ACTIONS, Vol. 38, 1932). R
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! igh as 273 Btu per
i the sun's rays was found to be as hig r
perpegdfxc‘)::tla;elt'ohour, based on tests conducted by the A:Si{HéV.EtI. Rned
:2:;"}\ Laboratory in Pittsbur%h’. Lamp l‘):‘l.aclf, I.reg) bt?lz su?is” rz e
i inted surfaces perpendicular
zé%[;gu::sngz?feiy%?%, 63.4, and 28.2 per cent as high a rate of absorp-
tion as the black oilcloth.

‘ Transmission Through Glass

ideri tion, several factors
ering the effect of glass on hegt absorp ,

mli:t ﬁzn;isgieged. As the sun’s razi/s impinge zégaltr;t (ﬁiléicggsfrg};%t;%g
i i iation is reflec , 3
an intervening sheet of glass, some radia on s reflected directly from eac

y the glass depe g
of the two glass surfaces, and some is absor e e Blass depending
its character and thickness. All of the heat reflecs
:ﬁgcl:: gnd most of that absorbed- within the glass is stopped from
passing through the glass into a room.

indi i | f double str;ength

S.H.V.E. tests indicated that a single pane of doub ‘ :
gla;l;g eal?sgrli from 8.9 to 16.5 per cent of tllle sglar radllallt:'m;ng?ess":)gf
g it when the impingement is normal. For smaller :
it;;)()ilrl\gg};rr:ent. the glass retards percentages of the total radiant 'ener?;
approximately in proportion to the sine of the emgle.f I;_‘,xpe_zrgge;ff)
indicate a glass absorption of 16.7 per cent for3on.e pane of glassa .
per cent for two l4-in. panes separated by a 134-in. air space.

In a recent paper by the A.S.H.V.E. Research Laboratory*it was fs‘!}own

3Absorption of Solar' Radiation in Relation to the Temperature, Color, Angle, and g‘tggg (‘Ilh(;alr%%te{lgsat;)tf

of the :gsgﬂ?ing Surface, by F. C. Houghten and Carl Gutberlet (A.S.H.V.E. Tnu;:.\wa]ke; 4 S s'anford,
Field Studies of Qffice Building CocoliuxgS (Av.Sl.Hs.g/.llig.sl;)emrch Pape:r). by J. H. s

and E. P. Wells\(A.S.H.V.E. TRANSACTIONS, Vol. 38, . .

" ‘Radiatio: :f( Energy Through Glass by J. L. Blackshaw and F. C. Houghten (A.S.H.V.E. Journa

Section, Heating; Piping and Air Conditioning. October, 1933).
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