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Solution: From Table 3, the recointhended ventilation rate-is 15'¢fm per person.

" Total necessary = 85 X 15 = 1275 ¢fm or 76,500 cu ft per hr. ]
. .-As the room volume is 40,000 cuft; thé air changes-per hour will be 76,500/40,000 =
1.91 which is more.than onie air change. - I .." ; i B .

Estimated Time of Mazimum Cooling Load: - _
- Por this job, judgment indicates that the roof ‘will-make the greatest single con-
tribution to the cooling load. Hence, the time of Maximum.édoling load robably
.will be thé timé of maximumni heat ‘gain through the roof. . From Table 9 the maxi-
mum temperature differential for a 2in? gypsuin roof of medium weight ¢onstruction
-is 54 deg at 4:00 p.m., and 53 deg at 3:00 p.m.2 Examination of Table 13 (40 deg N
Latitude) shows that solar heat gain through glass on the south wall is 18:Btu per
(br) (sq ft) at 4:00 p.m., and 42 Btu at 3:00 p.m. This indicates that the maximum
cooling load occurs at approximately 3:00 p.m. Therefore make load calculations
at 3:00 p.m. sun time. '(%his may be slightly différent from 3:00 p.m. local time.)
In some cases, there would be no clear-cut evidence of this'nature, and consequently,
it would be necessary to estimate the load for several successive times, and then to
select the maximum. el et e ey

e . N

Heat Gain Through Outer Wall and Roof Areas: . St o
-.* Frofh Table 10 the temperature differential for the south-wall (8 in: concrete block
with 4 in. brick veneer) may be about the same as a 12 in. brick which is 6 deg at 3:00
p.m. for a dark colored wall. From the same table, the temperature differential for
the east wall (8 in. concrete block with plaster) will be 11 deg at 3:00 .p.m. for a
light colored wall (interpolating between 2:00 and 4:00 p.m.). Likewise, the tem-
perature differential for. the north exposed wall (8 in. concrete block plus plaster)
will be 3 deg at 3:00 p.m. (by interpolation) for a light wall.

The party wall 6f 13 in. brick on the west side and part of the north side may be
treated as if it were an outside wall in the shade which has a temperature differential
(from Table 10) of:2 deg. . S o

For the door in.north. wall estimate U = 0.59 from Chapter 9, Table 10, No. 5A.
The outdoor temperature at 3:00 p.m. is 95 F. Neglect time lag and any decrement
factor. The temperature differential is (t, — &) = 95 — 80 = 15 deg. The tabula-
tion of the preceding values at 3:00 p.m. is given in’ the following table: -

Hear ‘| Hear Frow
. TEMPERATURE

Ner AREA TRANSMISSION RaTE PER

Szcrion 8q Ft DI"{? ’;)E:“u‘ COEPFICTENT Bour
g ) - Btu

Roof 4000 53 0.34 72,000
South Wall 4052 6 0.41 . 995
East Wall 765" n o 062 4,380
North Exposed Wall B “170* .3 0.62 . 265
West & North Party Wall 1065 2 0.26 550
Door in North Wall * .85 | R 0.59 310
L T S LR 78,500

s Calculated from gross wall ares, less windows and ‘dqors_. ]

Heat Gain Through Glass Areas

In computing the load for 3:00 p.m., only ‘the éoﬁﬁh windows and doors. will be

exposed to direct sunlight. Tables 13 and 14 will give the total heat gain from the
glass areas. The window reveals will shade the south windows; the fraction of the
window area receiving direct radiation is obtained from Equation 5 by substituting
values as follows: . :

s/l = 4/60; r, = 4/36; B = 45.5 deg, tan § = 1.02 - *~

"=
v = 74 deg, tan v = 3.487,cos v = 0.276 )

4 (102 4 4Y [4Y (102 (3.480) _
Gi=1- g (o) — 3 G480 + (60) (36 oz = 0462

The south doors will be considered entirely sualit. " The outdoor air temperature

sk s

Cooling' Load 395

is'05 F-at 3:00 pum: - From Table %4'the*inside Venetian' blind i
i -] e ] e Venetian blind fact ‘ !
;;Jsz?nctgln::;siol;e:t;l ga:ng_d:x_e to tl:ansmlt}ed direct and ‘diffuse sglcal? l;'e:gig‘gi.n lfllllg
ion ¢ adiation gain, are found in Tables 13 and 14 as §i e
for the south facing:doors-and windows, the ‘north: faci i ot tho ) eloay
doors in the east wall., The gain through tﬁ:or l'a e oindoms and the }-glass
be approximated by usé of Fig. 3, éiﬂce%ihé wo(s)(a_! Dol have Lo nsk. doors may
. g3, € panels have little h \pé

5{33} :'.:.‘oag_lg&{t} :;/l}e: d;gf?xhxg.?atégngsvgge is. taken as 18 Btu‘p:er ?hrf?stqca a;:]i.g;;
w oro o be 98.2 for a = 0.7 and fup, = 4.0. F i

( ?.%hB:u l§>er (hr) (sq ft). These hieat. gains ‘are itemized in the fo{ﬁj?vi{:{gg‘tsﬁlg
note that there:are no corrections to Table 14 values since table is based on 80 F
temperature, but Fig. 3 is b‘aged on 75 F'room temperature).
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" In Some jobs it would be desirable o in des \

. b crease {(or decrease) the inst: adi
:lf;zogollleat gain by a load-lag factor. The reason for not doi)ng so1 lilﬁ :l?i?::soeu?s?l?;;
oy ar gain i$ of a low magnitude, and reference to the table indicates that 0.8 of
the previous hour would not affect the results materially. it

Heat'GaiAn'. from: Ventilation and.I‘nﬁltr.ation:'f '

Since the desired outdoor air rate 1 i . .
poinge U < _ rate 1275 cfm is greater than one air change per
'gain.’ i w,ll At‘>e satl'sfz_lcyory for determining the ventilation component of thg'hgat

gl'ndgw inﬁltrgtion ccan be taken asmegligible since the windows do not open
gor infiltration requires some jud, 1 :

. lgment. Assume that for h i
%n’)lya hl et}:;e dzlésllle;n %Q:gsg ttlllle lnﬁzst:;‘:tlgn will be 100 cu ft of outd?::)‘;' a?:r::ené‘);:;lfg%
oy e o Msgun dooa e outside doors will be used at the rate of 10 persons per
thens be 40 3¢ 100~ 4 ri &t :ll_:-g’;itf.g] ?f ‘3‘0 perso‘ns per hour. Total intiltration will

~ The desiga rate of entry of outside air is then:
Q = 1275 4 67 = 1342 cfm.

The sensible, latent and total loadil i '

Ahe sen , 1 s are dete d f i

resépe.r:twe]y,. at 3:00 p.m. (Table 8) to = 95, ¢ = rSXS,l r;;o =r%%%gu%:o:so7dog,8api?i
alr entering the room as infiltration becomes a part of the sp:’xce load. ’

Infiltration (see Equations 7, 8, and 9):

g =67 X 1.08 (95~80) ~ 1085 Btuh, sensible.
o = ;§7‘x 4840 (0.0169—0.0098) = 2300 Btuh, latent.
Tho= _.q. + ge = 1085 ++ 2300 = 3385 Btuh, total.

YV éitilation i Takén through Cooling Unit Which Bioon
.Load (see Equations 10 :nd 11;1)&9 A C?OI'“}g- U.Mt Whch Becomes q Part of the Space

gei = 1275 X 1.08 (95~80) (0.15) =3;100 Btuh, sensible.
" g = 1275 X 4840 (0.0169-0.0098) (0.15) = 6,570 Btub, latent.




