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IRTRODUCTION.

The subject of veatilation is one which has occupied
the attention of many engineers, and as yet is not by any
means entirely mastered, This statement is quite evident
sfter reading reports of the meetings of the Ameriecan
Soeiety of Heating and Ventilating Engineers. The questien
a8 to what system of ventilation is to be employed for a
church, assembly hall, theatre, eto,, will dring forth as
many epinions a2 to the right and wrong system as there are
people in the aiscussion, It is hardly an exaggeration to
say that a small percentage of public buildings are ever
properly ventilated.

The object of this thesis is to check the distribdu-
tion of air to the various rooms of the duilding, and to
change the design of the system where necessary by means
of baffle plates to meet the requirements,

The preseant duilding was placed on the foundations of
the 014 one destroyed in 1918, and for that reason the same
plans were used practically threughout, The inlet to the
fan i8 located on the west side of the stian laboratory,
and the ineoming air is takea through a plenum chambdber, and
is heated by passing over the 60ils before it reaches the
fan, This system is known in practice as the draw-through
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arrangement; that is, the fan is installed between the
heater and the main dﬁotn. Directly bdelow the basement
hallway is the tunnel into whish the air is delivered
from the fan, At the east end of the building the

main tunnel is intercepted by a tunnel at right angles,
this second tunnel being necessary, due to the arrange-~
ment of the rooms on the east end, The inlets to the
dusts leading to the various rooms are located in the
walle of this tuanel., These openings extend dack s
distance of a foot or so, and then turn to the vertical
position, The duet is no more than an opening in the
drickwork, through whioch the air is delivered to the
rooms, Diffusers are plaged at the outlet of the duocts
into the roome, The diffusers eonsist of vanes set ver-
tiocally in a framework which fits the outlet and radially
with respect to s vertieal line located scme place bask
of the outlet, These diffusers tend to spread the air
about the roem, rather than allow it to flow direotly
asross the room as is the ease with an open dust, The
scheme used for distriduting the air in the assembly
room is unique, and worthy of smme attention here. Three
dusts extend from the tunnel to the second floor level,
and enter a chamber over the hallway., This chamber is
noticeadble, as the eeiling over the hallway at the west
ond is lower than at the east end. From this chamber
the air enters the assembly room through five outlets,

2,



3.

travels in a downward direction beneath the platform

at the front of the room, then up the duct in the east
wall, and finally thmugh the outlet in this wall, The
inlet to the ducts leading to the assembly room from the
tunnel, and the outlet in the east wall are equipped with
vanes, the opening and elosing of which are controlled
by compressed air. The reason for this is apparent, for
1f the assembly room is not in use, the vanes may be
closed, and the air that the fan has to deliver will bdbe
greatly lessened, anmd what is of most importance, the
power required will also be diminished.

After considering different schemes of odbtaining the
results required, it was decided that the easiest way
would be to measure the flow of air at the inlet of the
duots, rather than at the outlet; the latter eysfom being
the one used by the Commission of Ventilation for the City
of Chicago in its tests of the ventilating systems of
various sehools of that city, dbut was hardly applicadble in
the ocase of the Engineering Building.

The instrument used for measuring the velocity was
an anemometer. While it is possidble to 40 a great deal
more work with one of these instruments than with some of
the other devices on the market, its accuraey is questions
able, and given by most authorities as ohecking within a

probadbly error of from one to five percent, and velocity



4.

limits of fram one to forty feet per sec. The ocalibration
ocurve for the anemometer used will de found on Plate 1.,
and shows the sorrection to Be added to the instrument
reading, Knowing the veloesity of the air and the area of
the duot, the quantity delivered can be obtained by the
formula: velocity times area equals gquantity.

In regard to the amount of air required for ventila-
tion, authorities differ, specifying amounts varying
from five hundred to tweaty-four hundred ocudbisc - feet of
sir per hour per person., The :quantity most often re-~
quired by the state laws for such buildings as the one
under oonsideration is eighteen hundred cubic feet per
hour ver persen, and this was the figure used throughout,
exsept in the case of room 10, where a large portion of
the students’ time is used in chemical analysis work, and
in this instance a figure of 3000 oudbic feet.per howr per
person was used, Harding & Willard give 3500. Reference
to the data sheets following will show that in many cases
the requirement is far exceeded, while in others the
quantity necessary is greater than that delivered., It is
evident from this that the system is not balanced; and
in order to overcame the difficulty, baffle plates should
be used to inerease the quantity where the required amount
is not met, qhd lessen the volume delivered to others to

the amount necessary. In Plate 2 the basement and foot-






ing plans of the bﬁilung are shown, The figures

d ongside the Quots are takean from the log shestz, and
are the quantities of air delivered whea the fan is oper-
ating at the highest speed, which is about 160 r,p.m.

The tabulated data on the log sheets following in-
clnde the complete set of readings for eash test, the
average resding, the quantity delivered, and the quanti-
ty required, The resdings were taken at five different
speeds of the fan, and show a marked variation in some
instances at the same speed, This illustrates that out-
81de conditions have an important effect on the efficient
working of a veatilating system., This effeoct will tend
to become less a8 the oonstruetion more nearly approaches
air tight eonditions,

CORCLUSIONS,

Some of the conclusions drawn from this test have
been given in a general way in the previous deseription.
Without an attempt to bdorder oa the humorous side of the
situation, I would say that it seemed a rare eoincidence
1hdood that the piers used for supports are all situated
near a group of ducts, se that the air is deflected in
sush & way that one or twe of them receive an excess,
while others receive a smaller proportion of air. An
attempt was made to losate the duct to room 413, but as

.






6.

no results were obtained, it was concluded that the
pagsage was blooked up. On the south side of the tunnel
and Jjust west of the fan outlet, are two ducts which do
not apparently conneet up to any room, snd 1in that case
they should be closed, because the air pumped into them
simply finds its way out again. Referring to Plate 3,
these ducts are marked A and B, and the quantity of air
delivered i8 given on sheet No.(9 ), The ducts which are
closed or 40 not register any flow of air are marked on

Plate 3 as (zere) eu.ft.

The cmdition in which the chamber was left when the
work was oanplot;a on the building is s thing that
should not be overloeked., A considerabls quantity of
mortar, broken bricks, and conerete was left, and gave
ovidenee that the inspector 4id not use due care in ex-
eroising his duty. The presence of dust in the air was
very evident by ites being deposited on the polished sur-
faoce o0f the anemometer box. I would suggest that before
any attempt was made to change the quantity of air deli-
vered to various rooms, that the quality be improved by

cleaning out the useless material now present,

It 12 to be regretted that time doces not permit of
e eontinuation of the work to lay 'ont a system of baffles

as has been suggested earlier.



To conclude, it should be eclearly understood
that this subject was not taken up with the ides of
finding fault, nor were the remarks in the last few
paragraphs directed at any particular person, The
work was undertaksn to gain some knowledge in the ways
of ventilation and means of overcoming existing aiffi-

culties.
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!hc duets to roeoms 6-108 and 206 are all very narrow
in preportion to their height, and to lessea the error,
the lower part of the dust was closed up, leaving a
height of abeut seven or eight inches., By this means, the
velooity was inoressed, and the error of reading scoording-
1y deereased. The data given below were obtained under

these oconditions.

Room  Vel.Ft, Area of Cu.Ft, Cu.rt,
No. Per Min, Duet, Pex Hr, Per Hr,
Sq.Ft. Delivered. Required,
é 210 0.425 8370
108 198 0.5 5820 1800
208 1956 0,586 6140 3600

The curve on Plate 2 showe the relation between the
speed of the fan and the volume of air as measured at
the inlet of the fan,






R.P.M.Fan 90,

10.

Room Area Vel., Vel. Vel, Aver. Cor- Cu.Ft. Cu.FMt.
No. Dust Pt./ Vel, rt'd, Per Hr, +Re-
Sq.Ft, Min, quired,
1l 0.88 0 0 3600
2 1,418 40 46 116 79 76 6300 1800
8-; '
108 )1.33 0 0 36000
4 2,24 (1] 10 100 59 6700 18000
65 3.26 100. 1830 120 110 114 22200 18000
6 1.6 0 0 1800
7 3.2 90 120 90 o7 o7 18600 18000
9 1l.415 60 60 85 67 60 5100 3600
10 2,79 170 200 206 191 209 38000 30000
11 2,87 145 120 120 136 146 23400 22000
12 4,0 180 180 2086 179 197 47250 22000
13-
114 )1.338 230 380 270 2456 269 20800 3600
14-
312 )1.416 110 266 230 179 196 16600 14400
14~
313 )1.5 130 220 90 170 186 16700

37 Joo



11

Room Area Vel, Vel, Vel, Aver. Cor- OCu.,Ft, u.rt,
No. Dust IFt, Vel, rt'd. Per Hr, Hr.Reo~
SqeFte Min, _ 5.5t Floor - quired.

101-)
201 ) 1.6 110 195 160 136 146 13150 3600
102-
202 ) 1,415 120 135 120 134 144 122800 2700
104 1.376 O 0 1800
106 2.84 .80 10 70 62 53  9500) 86000
106 1.46 O 0
107 3.33 95 140 140 106 107 21400 78800
108 1.6 O 0 1800
109 4,0 75 110 110 101 101 £4200 18000
110 L 0.84 140 170 130 132 141 7100 18000
110 R1.41 20 80 50 50 40 4240 18000
111 5.0 70 140 130 112 115 34500
111 7.0 B0 90 80 70 63 25500 ) 434000
111  7.17 100 130 130 121 12Y 54500

/14, So0
115 4.0 O 0 25200
116 2.84 176 320 180 231 247 42000 36000

Total for 102-202 g 5400 required, 27850 delivered.



12,

Room Area Vel. Vel. Vel. Xver. Cor- Ou.Ft. Cu.Pt.
o, Duct, Ft./ Yel. rt'd. Byr Hr. / Hr.Re-
Sq.Pt. Min, quired.
- S8eeond Moor, -

202 1.58 120 1856 198 1BO 163 16460 2700
208 2.92 120 120 130 142 1538 26800 59400
204 2,84 80 10 785 44 35 6970) 10800
204 3,02 20 5 30 26

806 3.4 106 140 1156 111 116 23400 46000
206 1.625 O 0 600
207 4.0 90 110 105 106 108 21600 52200
208 8,0 60 140 130 100 100 30000 36000
209 2,76 150 260 140 169 184 30400 1800
210 2,76 180 816 200 219 237 39000 55760







13

Room Area Vel, Vel, Vel. Aver, Cor- Ou,Ft,

¥o. Duot Ft,/ Vel. rt'a, Per Hr, 9‘ﬁgfﬁo-
Sq. M, Min, quired,
- Third noor; -

301 2,67 140 205 160 171 187 29900 59400
302 2.84 O 0 59400
308 2,62 66 80 65 62 53 8380 45000
304 3.26 100 106 150 165 180 36100 59400
308 1.88 O 0 1800
306 3,33 40 60 80 62 B3 12400 50400
308 2,84 180 130 120 141 162 26900 45000
309 4.0 180 240 170 187 206 49260 37800
10 1.415 110 140 -130 152 140 11900 8600
511 2,76 116 190 185 164 179 29500)  5¥800
311 2,92 130 220 170 160 175 aosoof

60, /00



14,

Room Area Vel., Vel, Vel., Aver. Cor- Ou.,Ft, Cu.rFt,
¥o., Duot. PFt, Yel, rt'd, Per Hr, / Er.Re-
8q.Fte Mine _ pourth Floor - quired.
401 2,0 220 260 265 231. 247 29600 36000
402 1,83 170 180 160 160 175 19200 36000
403 2,0 Y5 120 110 95 95 11400 19800
406 3.4 110 145 1356 127 1356 27500 36000
406 1,33 O (] 1800
407 3,33 90 126 95 106 108 25900 59400
409 2,84 145 1350 140 139 180 25600 5400
410 4.0 126 200 170 1B5Y 1Yl 41000 45000
411 1,418 0 0 1800
412 2,67 140 280 220 185 203 32500) 45000
412 20 110 176 185 150 139 26000)
a3 Refer to Page ( ) above.  ~°°° 1800
414 2,08 130 180 70 117 122 15200 3600




16.

R.P,M.Tan.111,
Room Area Vel, Vel, Vel. Aver., Cor- Ou.Ft, Cu.Ft,
¥o. Duct Pt./ Vel, rt'd, Per Hr. Per Hr,
Sq.Ft. Min, ‘ Required.
1l 0.66 0 (o) 3600
2 1,415 150 160 170 166 181 15400 1800
3-;1.53 0 0 36000
108

4 2.24 170 140 190 168 180 £4200 18000
5 3.26 180 200 185 174 190 37000 18000
6 1.5 0 0 18000
7 8.2 80 100 O 79 76 13900 18000
9 1,415 108 90 1286 110 114 9450 3600
10 2.79 230 250 150 2256 241 40500 30000
11 2,67 280 240 170 239 254 40500 22000
12 4.0 2186 230 300 244 258 62000 22000

13~
114 ;1;555 80 330 390 869 372 29800 3600
M- )
812 )1.418 330 190 320 280 290 24600 14400
14~

318) 1.6 280 190 280 2556 268 £24100)

78, 700






16,

or bup F O AL BT ST

Sq.,Ft, Kin. Required,

- Mrst Floor.-
%gi-; 1.8 145 245 256 206 22¢ 20200 3600
%82-; 1.416 160 170 190 177 194 16600 2700
104 1,376 O 0 1800
106 2.84 115 90 126 109 111 18900) 86000
106 1.46 O 0
107 3,33 180 170 220 181 198 89800 78500
108 1.5 0 0 1800
109 4.0 100 110 50 90 89 21400 1800
110 L 0,84 196 1656 186 171 187 9450 1800
110 R 1.41 100 170 136 129 137 11700 1800
111 5.0 180 265 90 166 181 54250
111 7.0 140 110 90 110 114 48000) 434000
111 %.17 215 196 176 199 218 94000
/96,250

112 40 0 0 70 17 0 25200
116 2.84 306 275 310 308 315 653600 36000

Total for 102-202 s 38600 delivered, 5400 required.



17,

Room Area Vel, Vel, Vel, Aver. Cor- Cu.Ft, Cu.Pt.
No. Duot Prt,/ Vel, rt'd., Per Hr. Per Hr.

Sq.Ft. Kin, Required.,

« Secénd Floor., -
202 1,58 200 200 240 216 233 22100 2700
203 2,92 306 260 280 272 290 50800 59400
204 2,04 110 95 130 115 120 20450
10800

204 8,02 70 60 60 66
206 3.4 200 166 200 179 196 40000 45000
206 1.628 O _ 0 3600
207 4,0 110 120 110 119 125 30000 52200
208 65,0 190 206 205 200 219 656600 36000
209 2,78 215 176 225 202 221 36500 1800
210 2,78 386 200 885 274 286 48600 556760







18.

Room Ares Vel. Vel, Vel, Aver, Cor- Ou.Ft. = Cu.Pt,
Bo. Duct Ft./ Vel, rt'd, Per Hr., Per Hr.
8q.Ft. Min, Required.

« Third Floor.-"

301 2,67 290 250 340 300 308 498200 59400
302 2,84 O 0 59400
303 2,62 140 96 96 110 113 17800 45000
304 3.25 200 148 160 169 188 38000 69400
306 1.58 O 0 1800
306 3,33 120 120 30 102 102 20400 50400
308 2,84 190 180 130 182 200 34000 45000
309 4,0 218 270 220 214 232 65500 37800
310 1,415 160 170 180 185 203 17200 3600
311 2,75 140 220 270 214 232 38200 37800

311 2,92 245 248 280 252 268 46500
89 700



19,

Room Area Vel, Vel. Vel. Aver. Cor- Ou.Ft. Ou.rFt.
No, Duet PFrt./ Yel. rt'd. Per.Ar. Per Hr,
Sq.Ft. Min, Required,
- Fourth Floor,.-

401 2.0 286 2860 410 334 339 406800 36000
402 1,883 190 210 226 204 2283 25600 36000
403 2,0 180 140 185 187 1Y0 20400 19800
405 3.4 180 180 195 184 202 41200 36000
406 1.33 0 0 1800
407 3.33 100 106 160 124 130 26000 659400
409 2,84 220 165 140 196 21B 36600 36600
410 4.0 195 320 27Y0 240 288 61000 45000
411 1.418 O o 1800
412 2,67 260 310 860 294 302 B4BOO 45000
418 3.0 200 240 240 225 242 38800

93,300
413 1800
414 2,08 225 130 160 182 199 24800 3600




£0.

R. P M. Fan. 129,
Room Area Vel, Vel, Vel, Lver. Gor= - Cu.Ft., Ou.Ft,.
.oo Duet !‘t./ Yel, tt'd. Per Hr, Per Hr,
8q.Tt. Nin, Required
1l 0.66 o 0 3600
2 1,415 220 176 210 196 214 18200 1800
B
1038) 1.38% 0 0 86000
4 2.24 188 195 195 192 209 28100 18000
b 3.28 220 210 195 214 231 45000 18000
6 1.6 (o} 0 18000
4 3.2 148 170 120 121 127 23400 18000
9 1,416 140 120 80 110 114 9700 3600
10 2,79 245 295 275 272 283 47600 30000
11 2,67 275 220 250 269 280 44800 22000
12 4.0 £38 220 220 225 241 51780 22000
13+
114) 1.8335 420 860 410 397 399 31900 3600
14+
312) 1.418 2656 360 350 332 338 38800) 14400
14+ |
513) 1.8 230 280 240 237 2562 22700

6/, 500



2l.

Room Area Vel, Yel. Vel. Aver. Cor-

ouon' cnon.

No. Dust. Ft,. Vel, rt'd, Per Hr, Per Hr,
- 8q.t. Min, : Regquired.
- FMrsg Fleer. -

%8%+; 1,6 195 230 290 227 2435 21800 3600
%824 1,415 160 150 200 172 188 16000 2700
104 1.376 0 0 1800
106 2,84 130 135 105 1285 132 22600) 86000
106 1.46 O 0
107 3.8 210 286 215 220 237 47400 75500
108 1,6 0 0 1800
109 4.0 120 130 148 126 132 31700 18000
110 L 0,84 110 226 230 199 218 11000 18000
110 R 1,41 28 95 90 58 18000
111 5.0 230 2056 245 231 247 74000)
111 7.0 150 185 156 160 174 vsooog 434000
111 7,17 246 230 240 247 261 112000

259,000
118 4.0 0 0 25200
115 2.84 285 345 360 317 324 56200 36000

Total for rooms 102-202 « 38100 delivered.



2e,

Room Ares Vel, Vel, Vel., Aver., Cor- OCu.Pt, Ou.PFt,
No. Dust. M./ Yel, rt'd, Per Hr., Per Hr,
Sq.Ft. Min, Required.
- 8eeond Floor -
202 1,58 170 190 268 216 233 22100 2700
208 2,92 260 285 510 291 500 52500 59400
204 2,84 156 140 126 129 137 28400) 10800
204 3.02 80 110 90 90
208 3.4 190 215 208 206 225 45800 45000
206 1,628 O 0 3600
20T 4,0 140 145 175 158 165 39600 52200
208 5.0 185 165 178 180 19Y bB9B00 38000
209 2,76 225 220 206 210 228 37600 1800
210 2,76 276 360 310 3516 328 53300 55750




23

Room Area Vel, Vel. Vel, Aver, Cor- (Ou,Pt, Ou.Ft,
No. Duot Pt./ Yel, rt'd. Per.,Hr. Per Hr,
Sq.Ft. Min, Required
- Third Floor., -
301 2.,6Y 285 285 310 297 306 48800 659400
302 2.84 0 0 69400
308 2,62 140 1356 136 134 144 22600 45000
304 3.28 230 285 205 226 242 47200 659400
306 1.58 0 . 0 1800
306 3,833 120 1456 956 106 109 21800 50400
308 2.84 198 190 180 189 207 36300 46000
309 4.0 260 300 295 281 291 70000 37800
310 1.418 195. 190 215 1956 214 18200 3600
311 £.,Y8 270 270 326 279 289 47600 37800
311 2,92 295 290 320 801 809 54000

70/, 600



24.

Room Area Vel, Vel, Vel, Aver, Cor- (Cu.Ft. Ou.PFt.
No. Duet F./ Vel. rt'd. Per Hr, Per Hr,
Sq.Pe. Mims  _ i0th Floor.- Required

401 2,0 S00 345 445 357 361 48300 36000
402 1,885 220 225 285 226 241 26400 36000
403 2,0 185 166 175 166 180 21600 19800
408 3,4 210 210 215 216 233 47500 36000
4086 1.33 0 0 1800
407 35,383 156 1656 170 1656 179 35800 59400
409 2,84 235 210 800 209 288 39000 36600
410 4.0 210 210 305 245 259 62100 45000
411 1,418 0 0 1800
412 2,67 270 260 260 269 280 44800

412 35,0 225 206 200 204 283 40250)

413 579%° 1800
414 2,08 210 216 170 191 208 26000 5600

45000




26,

R.P.M.Yen 142,

Room Area Vel, Vel, Vel, Aver. Cor- Cu.Ft, OCu.rt,

No. Duet M./ Vel. rt'd, Per Hr, Per.Hr,

Sq Jt. Min, R.qnir.‘-
1 0,66 O 0 3600
2 1,415 186 210 190 206 224 19060 1800
$- } 1.8 O 0 36000
103 |

4 2,24 280 206 215 216 233 31300 18000
b 3,26 240 2356 245 236 251 49000 18000
é 1.5 10 45 45 g7 0 18000
7 3.2 180 220 166 262 8656 b60O7850 18000
9 1.418 118 106 160 122 129 11000 36000
10 2,79 310 340 840 310 316 53000 30000
11 2,67 280 280 830 291 299 48000 22000
18 4.0 248 245 250 246 2069 62260 22000

%gzg 1,330 480 406 440 429 440 35300 3600

14+4) 1,415 3956 4056 425 409 411 35000
312 14400

144-; 1.5 290 270 290 321 827 29400
813 69 400




£6.

Room Ares Vel, Vel, Vel, Aver, Cor- Ou,rFt, Cu.rFt,
No. Duet IFt./ VYel, rt'd, Per Hr, Per EHr,
Sq.Pt. mo ‘ ) , ’ R.quir.‘o

- FMrst Floor.-

%gi+ 1,86 288 810 220 2Y1 282 28400 3600

%8:+; 1,415 185 210 208 202 221 18800  2Y00

104 1,376 O 0 1800
106 £,84 155 140 150 144 166 26600)

’ 86000
106 1.48 O 0
107 8.33 260 280 260 266 278 55500 75500
108 1.8 20 20 35 24 0 - 1800

109 4.0 195 1356 140 149 161 38600 13000
110L 0.84 245 250 270 246 280 13100 18000
110R l.41 40 &5 120 69 62 5280 18000
111 85,0 260 =286 =295 272 283 88000
111 .0 205 210 196 191 209 88000) 424000
111 7.1 290 8280 280 8277 888 124000

297000

113 4.0 0 0 25200
116 2.84 366 3486 380 361 368 62260 86000

Tctal for rooms 102-202 o 42900,



27,

Room Area Vel, Vel, Vel. Aver, Cor- Cu.Ft. Ou.Ft.
Fo. Duet o/ Vel, rt'd. Per Hr, Per Hr.
8q.Ft. Min, Required,
- 8econd Floor., -
202 1,88 850 255 220 839 254 24100 2700
203 2,98 348 368 810 836 341 44500 §9400
204 2.84 150 188 1656 144 188 26600
804 3,08 116 90 98 104 106 1?200 10800
205 3.4 285 250 235 227 244 49000 45000
206 1.628 0 0 3600
207 4.0 160 170 1985 165 180 432850 52200
208 86,0 270 200 198 224 241 72260 36000
209 2,76 208 285 270 244 268 42600 18000
210 2,78 400 370 4056 389 392 64800 86750




Room Area Vel, Vel. Vel, Aver.. Cory Ou.Ft, Cu.Ft.
No. Dumst PFt,/ Vel, rt'd, Per Hr, Per Hr.
- 8q.Ft, Min,. ‘Required
~ Third Floor.~
801 2.67 360 360 826 3456 350 56000 59400
302 2,84 O 0 69400
803 2.62 156 160 160 158 169 26600 45000
%04 5,25 230 205 220 217 235 26000 59400
%06 1.8 O ) 1800
806 3.33 150 140 150 136 146 29200 50400
308 2,84 256 245 205 2381 247 42100 45000
509 4.0 315 320 320 326 832 79600 37800
310 1,418 2056 200 208 204 283 18900 36000
311 2,786 310 295 290 808 3516 62000) 87800
311 2,92 B350 810 345 326 68260)

/110,250



29.

Room Ares Vel, Vel. Vel. Aver, Cor- OCu.,Ft, OCu.lt,
o, Duet rt,/ Yel. rt'd, Per HEr. Per Hr.
*  84q. Ft. Min, ‘ ‘ R‘qur.d

- Fourth Floor.-

401 2.0 405 415 370 417 419 50400 56000
402 1,85 270 245 256 262 274 30000 36000
403 2.0 216 195 200 204 223 26800 19800
406 2.4 215 260 220 232 248 50500 36000
406 1.33 0 o 1800
407 3,33 195 190 185 177 193 38600 59400
409 2,84 235 =245 226 229 245 41760 36600

410 4.0 240 260 260 0 45000
411 1.4156 O 0 1800
412 2,67 330 306 335 2686 278 44500 45000
412 3,0 260 235 270 256 268 48200

92 700
413 1800

414 2,08 266 236 265 276 287 385800 3600







30.

R.P,M.Fan 149,

Room Area Yol. Yoel, Vel. Aver., Cor- Ou,Ft, OCu,Pt,

No., Dust o/ Vel, rt'd. Per Hr, Per Hr,
8q.1t. Required.
1 0.686 0 0 8600
2 1.418 210 230 290 239 =254 20600 1800
8- ;
103 )1.33 0 0 86000

4 2,24 235 230 265 250 263 36300 18000
5.26 260 285 255 252 265 51760 18000
1.8 Refer to note page ( 9 ). 18000
3.2 126 180 180 159 175 33200 18000
1,415 180 160 150 162 1756 14900 8600
10 2,79 375 350 410 382 388 65000 30000
11 2,67 320 540 B30 327 333 63300 22000
12 4.0 280 265 305 284 293 70260 22000

5
)
7
9

114 ;1.885 666 546 656 bB6Y 6556 44500 3600

14-
;1.415 426 478 440 447 448 38000 14400

14-
;1 5 380 860 470 394 396 36600

73,600



31,

Aver. Cor-

Room Area Vel, Vel, Vel, Cu.,Ft, Ou.rFt,
No. Dust IFt./ Vel, rt'd. Per Hr, Per Hr,
8q.t,. Xin, Required
- Mrst Floor.-
%g§+ 1.5 290 270 306 276 287 25800 3600
%g§+ 1.418 256 RBO 256 249 283 22300 2700
104 1,376 O 0 1800
108 2,84 175 150 180 174 190 32400
86000

106 1.46 0
107 3.3585 278 270 295 289 298 59500 76500
108 1.8 Refer to note Page (9 ). 1800
109 4.0 130 160 1568 151 164 39400 18000
110L 0,84 285 260 300 281 =291 14650 18000
110R 1.41 90 100 98 98 8800 18000
111 6,0 8340 3450 340 341 346 104000
111 7,0 240 230 206 220 2856 99000) 4834000
111 7.17 345 308 380 331 337 145000

3%8000
113 4.0 40 40 36 39 & 7200 26200
118 2,84 490 510 410 {18 475 81000 36000

Total for rooms 102-202 z 48700 delivered.



Room Area 7017 -Yele Vel: Aver, Cor- Ou,Ft, OCu.rFt,
Ne. Duet IFt, Yel, rt'd, Per Hr, Per Hr.
aq.”o ‘Min, - Required.

-8econd Floor.- -

202 1.58 280 300 860 867 278 26400 3600
203 2,92 566 B850 385 267 278 48700 59400
204 2.84 1650 160 140 157 170 29000
204 $.02 120 170 140 141 168 27400

5¢¥co
206 3,4 260 240 230 245 259 52800 45000
206 1.626 Refer to note Page (9 ).
207 4.0 196 190 220 196 215 51600 52200
208 5.0 220 856 240 236 261 76300 36000
209 2,76 300 296 326 308 207 50600 1800

210 2,76 470 480 470 486 486 80260 65760

10800




Room Area Vel, Vel., Vel, Aver. Cor- Cu.F, OCu.Pt,
Ho, Duct Pt./ Vel, rt'a, Per Hr, Per Hr,
Sq.ft, Min, « Thirgé Floor - Required,

801 2,87 410 420 425 417 419 67100 59400
302 2,84 0 0 59400
303 2,62 180 218 190 196 2156 33800 45000
804 8,86 2356 220 240 241 286 50000 59400
808 1,58 0 o 1800
806 3,33 180 160 150 1l64 179 35800 50400
308 2,84 328 290 256 291 300 61100 45000
309 4.0 3850 338 360 33Y 342 82000 37800
310 1.418 280 260 240 261 =264 22400 36800

811 2,76 320 340 336 381 337 565600 57800
811 2,92 400 340 880 388 388 68000

/723 600







Room Area Vel, Vel., Vel, Aver, Cor- Ou.Ft. cn;rt.
No. Duet Pt./ Vel. rt'd Per Hr. Per Hr,
Sq. M. Min, - v Requir‘d.

- Fourth Floor -

401 2,0 440 470 465 439 440 52800 36000
402 1,83 270 250 290 274 284 31200 36000
403 2.0 220 245 250 244 258 31000 19800
406 3.4 240 240 870 251 264 53800 36000
406 1.35 O | | 0 1800
407 .33 210 200 206 204 223 44500 59400
409 2.84 280 310 265 285 294 50000 36600
410 4.0 340 3656 310 334 339 81300 45000
411 1,415 O 0 1800
412 2,67 300 400 380 357 361  BY7EO)
412 3.0 305 250 270 277 287 gggggi
413 115559 1800
414 2,08 260 430 395 362 367 46700 3600

45000










o, 3 VA V iz
f S e
IWI/,!/! '3
{ g £
/i edidl aiiooiity

e e L

_, ! AT O L OIGI[ By |
; THOF @ AU oI TG
TON AR SO IV HOF
TTTPOSEE TON AP

0% -

og-

o=

o7-

D3, WniLs Q. o )] wor L » )
prat{ Jua A LSU L p PPH 249 of
bur 0, 0410




L



1
|
a.{‘,
E
|
|
|
4

Cutve folr Nalld )jgmcr/un S:L'rn‘:;n Fa

\ Pertormant

¥ L

2 o= (3
Q
2
N
m.E
§ 50 §
N> -
iy
u
BRI
RS
~
963
S s
RAR i)
N K
‘‘‘‘‘‘ S +
¥
Y
it urm_
N
o
i Sl
g
| la
(3

< | 3
12JUT I poinsSval — Ul 454 1409 puUvSNOY |

Z0






|
|
{
|
detithitod s b
|
{
1
|
|
4

!

\Pertormanke Cutva for Nail2  Bmercican Sieacen, Fa

a
-

JIJUI I, poANSValy

b
U] 434 k\\ ) BQGWDOQ\\

Test an Ventilatcon

oh

R K. 0/ds Half of Eng

Sysrem

z0

"o
AL, of Fan

rde

S0







Plgte No. 3.







30.

R.P.l.m 149.

Room Area Vel, Vel, Vel. Aver. Oor- Ou.,Ft, OCu,Pt,

No, Duot Pt./ Vel., rt'd. Per Hr. Per Hr,
Sq.". Min, R.qur.do

1 0.66 0 0 3600

2 1.415 210 230 290 239 254 20600 1800

8-;

103 )1.33 0 0 36000

4 2,24 235 280 266 250 263 36300 18000
6§ 3.25 260 285 2556 262 265 61750 18000
6 1.5 Refer to note page ( 9 ). 18000
7 8.2 125 180 180 169 178 33200 18000
9 1,415 180 160 150 162 176 14900 3600
10 2,9 876 360 410 982 388 65000 30000
11 2,67 820 B40 330 827 338 53300 22000
12 4.0 280 =265 305 284 293 70250 22000

114 ;10358 666 548 656 b5b6Y 666 44600 3600

14-
g1.415 420 478 440 447 448 38000 14400

14-
;1.5 380 860 470 89 396 35600

73, 600



31,

Aver. Cor-

Room Area Vel, Vel., Vel. Cu.,rt. Ou.rt,
No. Dust Irt./ Vel, rt'd, Per Hr, Per Hr,
8q.Ft. Min, Required
- Mret Floor.-
%g§+ 1.5 290 270 808 276 =287 25800 3600
18§+ 1,418 256 250 255 249 283 22300 2700
2
104 1,376 O 0 1800
106 2,84 175 150 180 174 190 32400
86000

106 1.46 0
107 3,33 276 270 295 289 298 59600 76600
108 1.5 Refer to note Page (9 ). 1800
109 4,0 130 160 156 151 164 39400 18000
110L 0.84 285 860 300 281 =291 146560 18000
110R 1l.41 90 100 98 98 8300 18000
111 6.0 340 348 340 341 346 104000
111 Y.0 240 230 206 220 286 99000) 434000
111 7Y.,17 345 308 380 331 337 145000

398000
113 4.0 40 40 386 39 39 7200 26200
118 2,84 490 0510 410 Q75 476 81000 36000

Total for rooms 102-202 z 48700 delivered.,






Room Area Vel, Vel. Vel. Aver, Cor- OCu.Pt, Ou.Ft,
No. Duet Irt./ Yel. rt'd. Per Hr, Per Hr.
Sq.Pt. Min, Required.

-8econd Floor.- -

208 1.58 280 B00 1260 867 278 26400 3600
208 2,92 866 S50 385 267 278 48700 59400
204 2.84 150 160 140 157 170 29000

204 3.02 120 170 140 141 158 27400

5¢¥oo

206 B.4 260 240 220 245 259 52800 45000
206 1.625 Refer to note Page (9 ).

207 4.0 196 190 220 196 215 51500 52200
208 5.0 220 235 240 236 261 75300 36000
209 2,76 300 =296 526 308 307 50600 1800

210 2,76 470 480 470 486 486 80360 b5b6760

10800




33,

Room Area Vel, Vel. Vel, Aver., Cor- Cu.Ft, Cu.Pt,
No., Duot Pt,/ Vel. rt*d, Per Hr, Per Hr,
Sq.ft. Min, « Thirt Floor - Required,

801 2,67 410 420 425 417 419 67100 59400
302 2,84 0 0 59400
303 2,62 180 21B 190 196 =215 33800 45000
304 3,26 235 220 240 241 286 B00OO 59400
8086 1,88 0 0 1800
806 3,33 180 160 150 1l64 179 35800 50400
308 2,84 325 290 256 291 300 51100 45000
309 4.0 860 338 360 33Y 342 82000 37800
310 1.418 280 260 240 261 =264 22400 3800

811 2,76 320 840 335 881 337 55600
37800
8000

811 2,92 400 340 380 388 388 6
/723 600







Reem Area Vel, Vel, Vel, Aver, Cor- OCu.rFt, On;rt.
No. Duet Ft./ VYel. rt'd Per Hr. Per Hr,
Sq. Ft. Mimn, - B.quir.do

- Fourth Floor -

401 2,0 440 470 465 439 440 52800 36000
402 1,85 270 250 290 274 284 31200 36000
403 2.0 220 245 250 244 258 31000 19800
406 3.4 240 240 270 251 264 53800 36000
406 1.35 O | 0 1800
407 3.33 210 200 206 204 223 44500 59400
409 2.84 280 310 265 285 294 50000 36600
410 4.0 340 3656 310 334 339 81300 45000
411 1,415 O 0 1800
412 2,67 300 400 380 357 36l  57750)
412 3.0 305 250 270 277 287 5_75_ocﬁ
415 /157 1800
414 2,08 260 430 395 362 367 46700 3600

456000
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