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Both forces are actin e i ‘
. b C g together, even without interfere i
Aggwﬂ%\:; c:‘sl r}110t equal to the sum of the two estimated’ngfl’anﬂtlietigzsm'tll‘ﬁg
gh any opening is pro i :
of .the heads acting on th%it ogexi?r?g.u onal to the square root of the sum
When the two heads are a in value ai tlating
! S about equal in value and ; ilati
g):pgngﬁ ?re‘(')p'erated so as to coordinate them, the total zitil:eﬂ:;nﬁizﬁnlgl
the b :(1: ti:-xnggi' ;za:rl;:#dtelll(t)l ‘per gent gr((aiater than that produced by eithger
) y-under conditions ideal to it.- Thi
decreases rapidly as one h i S ther ang Rercentage
il e rapid y ead Amc.reases'o‘fer_ the other and the larger

The wind velocit di i V :
. _wing ocity and direction, the outdoor te or_ th
vind 1 . rection, mperat
;gdotigu?};grxbuggpn, cannot be predicted with certainty? andl"lxl‘—'gf’inc;hen:

calculations is not justified; consequently, a simplified methed can be
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FLOW DUE TO TEMPERATURE DIFFERENCE 10
P AS PER CENT OF TOTAL

F16. 3. DETER) : ; ] Y .
DETERMINATION 0F FLow CAUSED BY COMBINED Forces or Winp’
AND TEMPERATURE DIFFERENCE

giﬁu -c'el‘dhxz may t}>le ?one by using the equations and calculatin;g the flows
produced c¥>o t:g;:natic;lceofse&araftely und’cle‘li1 conditions.of openings- best
__ 1 , e forces. en,-by determinin; er-
:llxlntaogfe,t ht:i »:ztg)ogv'\:-stiht}eieﬂgéwt lf)rlogu;g(cil by temperature diﬁergr'i:: ?optt;:-é
ap;_;_rg;:i_;gaf,‘ggi;{rqm__,l%ig. e al How due to the combined forces can be
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t. Ol fuel of 18.000 Be. S5 an e - Of the air outlet over that of the inlet is
7 7e o fuel of 18,000 per pound is used in this shop at th 15 gal per hour
.Sv ind_i'sbs}?gpl%ailj)e}bé?:isigsg 52333 ;re)mgie;lamr'e diﬂ%en%e. is 1?) l;!aetge :xt;:cllfhge?})r}?ee\fa}il!?rlxlg
inlets’and: outlets, and :‘what is the raté %f aireélos:r) r:ilrou:l?tth:setg:il?ieigzsﬁty- : r@_f:ér"the

Soluion for. Temperature Diference Only. The heat B = 13 X 15 X 18,000

' 34,875'Btu per minute. - _— .6 T
By"Equation 3, the air flow required to reimove thi s

difference of 10 deg’ ;::a,lf- ﬂOW l:equw?d.t(.) remove this heat with an average tempéerature
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. H - _ 348715 i _ 49006 ofm.
0= 50175 (t = t0)~ 0.0175: X 10~ 199,286 cfm. N
Eq“aﬁ‘i“ 2 the inlet (or outlet) .

This is equal to about 20 air changes per hour. From
opening area should be: a
0 = 199.'286 = 1224 sqft. "
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The flow per square féot of inlet or outlet would be 199,286 + 1224 = 163'cfm with all
windows. open. . -, ! L . - . )

. Solution for Wind Only. ~With 1,224 sq ft of inlet.openings distributed around the
sidewalls, there will be about 410 sq ft in each long side-and 202 sq ft in each end.
The outlet area will be equally distributed on the two sides of the monitor, or 612 sq ft
on each side. With the wind perpendicular to.the long side, there will ‘be 410 sq ft of
opening in its path for inflow and 612 in the lee side of the monitor for outflow with the
windward side closed. The air flow, as calculated by Equation 1, will be:

! 0 =0.60 X 410 X 704 =.173,200 cfm.

This gives 17.3 air changes per hour, which should be more than ample when there is
no-heat to be removed. : AR ’

Solution for Combined Heads. Since the windward side of the monitor is closed when
the wind is blowing, the flow due to temperature difference must be calculated for this
condition, using Fig. 2. This chart shows that when inlets are twice the size of the
outlets, in this case 1,224 sq {t in the sidewalls and 612 sq {t in the monitor, the flow will
be increased 26.5 per cent over that produced by equal openings. Using the smaller
opening and the flow per square foot obtained previously, the calculated amount for this

-condition will be:
612 X 163 X 1.265 = 126,200 cfm..

.Adding the two computed flows:

Temperature Difference = 126,200 = 42 per cent.
Wind = 173,200 = 58 per cent.
- Total 299,400 = 100 per cent..

From Fig. 3, it is determined that when the flow, due to temperature difference, is
42 per cent of the total, the actual flow, due to the combined forces, will be about 1.6
times that calculated for temperature difference alone, or 201,920 cfm. )

The original flow, due to temperature difference alone, was 199,286 cfm with all
openings in use. -The effect of the wind is to increase this to 201,920 cfm even though

half of the outlets are closed.

.. A factor of judgment is necessary in the location of the openings in a~
building, especially those in the roof, where heat, smoke and fumes are
to be removed. Usually windward monitor.openings should be closed,
but if the wind is low enough for the temperature head to overcome it,

all windows may be opened.

TYPES OF OPENINGS -

- Types of openings may be classified as: (1) windows, doors, monitor
openings and skylights, (2) roof ventilators, (3) stacks connecting to
registers, and (4) specially designed inlet or outlet openings._

Windows, Doors and Skylights o

Windows have the advantage of transmitting light, as well as providing
ventilating area when open: Their movable parts are arranged to open
in various ways; they may open by sliding either vertically or horizon-
tally, by tilting on horizontal pivots at or near the center, or by swinging"
on pivots at the top, bottom or side. Regardless of their design, the air
flow per square foot of opening may be considered to be the same under
the same conditions. The type of pivoting should receive ‘consideration




