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distribution, cannot. be predicted with certainty, and refinement, in. calcu-.
lations is not justified; consequently, a simplified method.can :be used.
This may be done by using the equations and calculating the flows:produced. 7.
by each force separately, under conditions of openings best suited for co- =
ordination of the forces. Then, by determining the ratio of the flow pro-

duced by temperature difference to the sum of the two flows, the actual flow
due to the combined forces can be approximated from Fig. 4. o

Ezample 1: Assume a drop forge shop, 200 ft long, 100 ft wide, and 30 ft high. 3
The cubical content is 600,000 cu ft, and the height of the air outlet-over that of the - :
inlet is 30 ft. Oil fuel of 18,000 Btu per 1b is used in this shop at the rate of 15 gph
(7.75 1b per gal). Desired summer temperature difference is 10 deg, and the prevail-
ing wmg is 8 mph perpendicular to the long dimension. What is the necessary area
for the inlets and outlets, and what'is the rate-of air‘flow through-the building?
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Solutum for Tempe_r_ature Dfﬁergn_.ce‘ 0 60

34,875 Btu per min. - . Y
ation 5, the air low required to remove this'heat with an average tempeyl"-iw

nly: The .hgﬂt-ﬂ 7.'—;'—"‘——'15 X ?'75 a 1.8'000 h

By Equ:
ature digerence of 10 deg is b3
H 34,875 B

= = : = 199,286 cfm. b

9= G0, — )~ 00175 X 10 oo : K

This is equal to about 20-air changes per-hour. From Equation 4, the inlet (or outlet‘){g;‘;‘

opening area should be . o]
. ' o 199286 : , s
A= = = 1224 5q ft. : A

04V/A(t — ) 94+/30 X 10 o Rt

The flow per squa.
windows open. = -

Solution for Wind Only: With 1,224 8q ft of inle i L
sidewalls, there will be about 410 sq ft in each long side and 202 sq ft in each en}'l.'-i‘a__
The outlet area will be equally distributed on thie two sides of the monitor, or 612,89:x

ft on each side. With the wind perpendicular to the long side, there will be 410°84"

t openingé distributed around thej:’

re foot of inlet or outlet would be 199,286 + 1224 = 163 ¢fm, withl_,al\i;‘i_\.‘
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ft of opening in it.s path-for infl ;
3 : : ow, and 612 i ide of' itor-fo; .
with the windward side closed. The ajr ﬂt:?v,'ﬂ;: ii?:&?:tgg tg); Egt?;tt?;g? ouiti?%‘z'
- ,-will.be:

. Q = 0.60 X 410 X 704 = 173,200 cfm.

This gives 17.3 air changes i be
e fives 17 be‘reni'ovegf per h'our',_ wl;_m_h spp:ulq be more than ample when there

' Solution to Combined. Heads: S; - L
when the wind i g :‘Since the windward ide MGNGEar T

this ivggi(:il:hblgz?;‘gﬁhe fow due to _tempe'raturesziig'eggﬁt;:?mnlllg?l:gr ;18 sioeed
the flow will be noreased 26.5 porcent. over that prodaced by i) Lo L momitor,
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the smaller open; V square fo  the.

opening and the fl ine i calculst

an?ount_for tﬁls g and U 3 i,lfvl': eper squaré foot obtained Previously, the.calculated

rdds ) 612 X 163 X 1.265 = 126,200-¢fm. . - |
Ing the two computed flows: ’

%‘V??J)erature Difference = 126,200 = 42 percent -
) - = 173,200. = _§8percent:

otal 299,400 = 100 percent.

From Fig. 4 i ia 4ui . o
2 €. 4 it is determined that, when the flow due i
R p , Mflow due‘to t [T A
e o oL el (e o b AT U fsmperste e
€d for temperature difference alone, or 201 920 (Z'm be sbqut 1.6

e ori inal flow du 0 I i
Openj 1g] . e to te perature dlﬂ'erence alone was 199,286 c¢fm thhall
n »

€S 1nuse. The eff e N
b{lf of the outlets areecli(;z gf the wind is to increage this to 201,920 cfm, even though

A faet i ent is . | A A
buig b or of Judgment_l_s hecessary in the locati ings i
be rops 5{, :_spgctl?,lly those in the roof, where »heac.za s‘?;]]ol(zgtglidotplfg:gs e to
-~ Usually, windward monitor openings should be 'clbseds '%ﬁ}t?fj




