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The Heating and Ventilabing Syohom
of
Thyooy Collepe of Tecimologys

Tho object of this ihosls wog to maks o roport vwoon
tho exisbing condisions of the heobing snd vontileting system
at Throop Collope of Tachnolofys The method of procedure
consictod in making and rocorxding voaricus tests sod obporvoe
tionp of tm;mm power plont and ventilating systenm in the
main mm:mg, - The work was oarried on through the monthe
of Yobmuary, lnwoh and April, &b e ond of which tlo wather
wa puch as to allow the heating to be dlsponbimed oexcent for
an goossionel A8 The followinge notes, dravings and data
wore aompilod f‘rm the obgorvations and oxporinsnbo.
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LATOUR AXD PEATURES «

Tho stemm powor plant is wsed for hesting tho main
tuilding md for ruming the apporatus in the stoam ladoratory.
The steom powor plant is situated sbonbt one hmdred and £ifty
foot from tho main building and 1s oquippod with s Scotch lor-
ino botlor ratod ot ono hundrod and £1£ty boller horse power.

The boller has, for auxiliarics, tho neoespory foed mup and aly
pump for foroing the oil fuel ram‘ 04l fuel ip used, fod by

o Cyolone twrnors Stoam or aly may bo usod as an stomizing
modivn.  Otoom S0 lopt at an aversge propsure of sixty pounds
goce undor ordinary working mitim. An eight Inch stoan
1ino carpios stomm from tho stoam plant to the nein building
manifolds, vhore the incoming air iz hoated ap necosnory. Tha
stear monifolds are modo up of one~inch pipe, thero boing oight
poctions, two rows of ocoilo in oach seotion, aml exposing &

totial hoating surfoce of 2900 square foote The sboom prescuro
on the mendfolds is lopt at fonrtoon pounds gage and all condensed
gtoor £lows book by mﬁﬁy'w o four inch lino to tho hob
wells, Tho condenood steam ontors the hot woll at a temporature
of two ndred md oight dogyven fahxonhoits A drawing of the
loyout of the steam power plant and comneotions to tho manifoldo
is glvon on Plate I, Tho boilor is used sevon momthe during tho
yoar, avoraging three hours a day during Cotober, Novembor, April,
and May, end sevon hours a day during December, Jonwary, Febm*y
ond Marohe



The hoating and ventilating oystom is of the indirect
types  Alr ip tolon in ot the basement floor bonoath the frond
stops by moman of o twolve foot fan drivon by o throo phase,
sovon and ono-half horse power sltemating current motor. The
aly flown in at the rato of 44,700 cubic foot por mimte and
pasges through a hmidifying wall of dorpened colms The air is
thon forved throuch the heating menifolds into the hot alr tume
nol, or into the cold uﬁ tunnol, or into both, depending upon
tho conditions oxisting ot the timpe, Tho hot alr tmmel is sit-
uated dirootly above the cold alr turmel, both rumning tho length
of the mnin Wuilding direotly bolow the basemont hall floors
From thooo aly tunnels the flwes lood up to the rooms, each roon
having one or mero flues, deponding upon its sime. Tho tumels
axe olao used for conduits for the steam, wator, ond gos moing,
clootric light and power wires, and sowor pipos. The roons
hovo as mony outlet fivos for the foul alr as thoy have inlot
flnos for tho hot alw, Tho emownt of alr entoring each flue in
yogulatod by moons of on mtomatic dempoy which in turn s governod
by o thormostat situntod in ooch rooms (A more dotallod deo-
oription of thin syntoem of governing is givon on poge 4 )

Tho oy in tho hot air tomol ia lopt ot an avorage temporature of
148° fahronhelt, vhile the alr in the cold alr tummel remains at
approximatoly cubtsido bomporaturo. 4 Plan of the Pon Room snd
Pammols s plvon on Plate Il |

In addition to tho notion of this lovpe fan in the bdaso-
mont, the vontilation of tho Chenistyy Depardmont on tho uppor
floor is aspinted by four emaller fans. Tho amall fans aroe used
vhon the work in tho laboratories is in progrosse Two of thoso



fons ovo four foot in diametor. Bach is drivon by & throo ond
ono-half horso-powwoy, thyoo phose, alto:nabing ourrvont mobtors
They tol thoe foul air from thoe loboratorics and exhoupt dixectly
to the onteide through & otock on the voofs The rommining two
fano ero mmall wall fone used Lfor wnabilating the hoods in tho
laboratorios ond axhaust direoctly to the outeide. A Plan of the
Chonistry Departmont 1o glven on Plate i,

The main air outlots fyom the dbullding are as followss
two on tho woot oide of tho roof, omo on oithor pide of the domos
two botwoen the ocoliling of tho socond-floor holl and dhomiotry-
mommw floor, ono at the north and tho othor ot tho south end
of the tnilding: two on tho oant side of tho rood, oo on olthoy
side of the domo, viich are used for tho chomistyry loboratorics
and pipe ducts. |

The progeare within the building 1o kopt proster then atmoo-
pmrié progotire and there is o constent opoopo of foul air from
~ the ilding to the owtolde. The inconing sir is forced up to
tho rooma in round shoot-iron flues and entors thyough rectongulor
astoel pratings situated ton foot chove the floors Tho outlot
for the foul alr 1o o sinllnor oponing placed at the ficor lovel
and leado dlyootly into tho dead aly botwoon the wolls, vhich
porveon aa o fiuo to the Sop of the buildings Thore 4o & larpe
gpocoe undor the mwof of tho building vhore tho foul alr collocto
from those fivos and from hore it pooves thyough the outloto on

tho roof to the subolidoe



&

Tho thomostat, shown on Plate IV, is mnde and oporatos
e follovwm:- The thermwostatio tubo (A) is miloanizod mublow,
o change in the longth of which produces action in the valve lover
{0) by meons of the plug (1) and tho commocting rod (X) proseing
on tho soat (L)s Thioc walve i pomitted to open the port (C)
mder inoreased prossure on (K) by tho flemuw of the plato soring
(%) and vhon this prescure is relieved, tho spring (i) mn tho
valve to 0lono, Alr under 15 nownde prosoure la suppliod by the
pipe (Cle  Tho oir mot pass throush the £ilter (P) and port (C)
into the thowmostnt. It thon paa'ma thraeh tho masace (V) to
the atmosphores

Tho adjastmont of the themmoestat for Afforent tompor=
aturos is provided for by means of tho porew (J) acting through
the top plug and the indicabing disk (X)s The oir supply is
tadeem from the air main through o mmall nesdlo~valve or mwatrictor,
viaich yostriots the quantity of a&f posoing through it Thip oir
then flows through tho pipe (C) to tho thormostnt and o bronch is
tolmn from (C) and ron o the dlaphropm opersting the dmnpor-notor.
When the torporature of a room haa fallon 8o as to produce prosonre
on the rod (R} throuch the controction of the thermoptatic tube (A),
the port () will be opomed by tho valve lover (0}, ellowing tho alr
vhich is fod throuch tho restrictor to flow out of tho port (&)
into the thormonbat and thmxéh the pasogge {U) to tho atmosphoro.
Thip operation reloages tho aly pregoure on tho damper-motoy diaphroem
ond cousop the springs to pull the disphreem in, and b the somo

e



timo shifte tho dompore, slliowing the varm olr to flow into the
fluc. 48 poon ag Ww room beoumes warm tho thomwostatic tube oxe
ponds and yelioves tho prosmuwro on tho rod (X}« The valve lover
{0} then clones the port (G) ond pewmits no air to escape. 7Tho
iy ip thon forcod through the »ipe to e dasper-motor and couses
the diophrog o oxpond, ot the same time shifting the damporn and
slmtbing off the hot aire Tho amount of air ¥olonsod through tho
port (g) by thoe valve lover (0] varies the prossure on the dmypors
motor disphropm and comses tho produstod action dopired. Tho
anount of iy roloased through (G) cen bo repulated by twrning tho
indicoting dince In this woy the proper sucnts of cold and hob
oir aye allowed to pass into thoe flue and give tho doslred temper-
oture in the room.



BUIIDIRG MEASUREIZITS TO DRTERMINE RADIATION LOSS.

Room Hoicat Iength Tuamboy Panon  Sizo Totnld Tot Yinll  Hot Gloso
Traho of of ner of Snrface Surface Durfoco

Surfoce Vindows Vindow Pono

2 150 18 2 12 2w1'.10v 160428 118425 B4
(a) 18 16 0 1 8 23" x 24" 240,00 198,75 41425
(b) 18 176" 4 19" x 20" R6B.BO 26350
(o) 15 8tw0 190,00 120400

4 15 46t-3¢ 6 8 24" x 29" 603,00 538.3 15447

10 16 970" 1 12 1% m 24" 135,00 96,00 4240

12 11 100207 2 6  £iv x 22" 110,20 807 30450

16 11 1170 1 12 21" x 28" 121400 B2 36650
(a) 15 520 1 12 217 x 24" 480,00 203 .0 19740

{v) 2 8 20" x 40

20 15 141=10" 2 8 29" = 24" 2225 6745 15540

22 5 1570 2 8 09" x24T 288,0 7040 15840

24 15 210 1 & 23" x 24r B1B.0 273,75 41428
(e) 15 29%=0 1 12 21" x 23" 43B.0 594478 40425
(b) 15 010 4 19" =z 20 .

23 15 187=6"  Door 1 39" x 29" 2825 219,90 1260

34 1 36!1 = 1 " ‘ :
(a) - 18 29%-0 1 12 21" m 23" 435.0 398475 41425
(b) 15 18'-0 4 19" = 20" 270.0 200445 10455

21 15 61eG" 3 12 885" x P4Y 02,5 784450 138400
(a) 15 25t.gn 2 6 20" x 19=-1/2 85125 310475 82650
9 15 BY Vit 2 6 207 x 19-1/2 559.50  BR7.00 32450
- 13 156" 1 12 23* x 24" 252450 18650 46400
8 15 500 2 12 23Y x 84 400.00 358,00 92400

1 15 BB 2 2197 x 20" GOLeRB 490675 10,50
(a)- 15 201G 1 12 23" x 20" 307.50  B6Y.25 40,425



BUIIDING MEARTRIGERTS T0 DROURMING RADIATION 1088
{Combinuod)

PIRST YLOOR.

Room Heirht Ienpth fopbor Pames Size  Potal et Wall Yot Closo
Thombor of of o of Otrfacoe Surface Surface
Surfooe Windows VWindow ponos
128 16 AR I | 1B 23vm28" 120,00 B2+00 67410
(o) 16 2etei? P 3 18n1e" 424,00 418,00 0,00
(v) 16 180" 3 8 23wy 260,00 283480 34,50
119 16 813"  Dooyr 1 200=30Y 132,00 119460 7490
31 18vssct L0l
{a) 16 LI I | 15 25vx20" 48400 354440 6900
() 16 21%0 2 3 12vel0" 170600 1750 2450
180 16 1540 2 8 20"wRTT BADLOO 1873550 86.70
118 16 Ut 2 8 29'maTT 232,00 14550 8670
Doan's
office 10 . LI L 4 PAvEBLY 2BHW00 182,80 72420
110 16 600 & 18 RO"RATY 060400 BGBLCO 7392400
101 16 1510 1 16 23UmR0T 240,00 150400 69460
}}Oor 395‘1&5{3"
18560 18,40
(a) 16 W01 312730 304.00 57950 4450
103 16 2518 1 18 20"w2A" 400,00  B25a00 72450
- i 3 aprxige 4480
108 16 600 2 30 29UxRA" 960400 " BROWBO 145400
e 3 j2%xag 4050
(4 16 12%.0 1 16 20U=24T 208.00 130430 58470
113 16 1340 1 3 18vxift 200400 20580 4450
{a) 16 1Brugr 1 16 2orxoAt 208,00 BE7 50 5970
118 16 310 2 15 25mw20" 496600 A57,.00 199,00
119 16 2t 1 18 237m29" 540,00 270450 69450
108 16 2410 1 15 2EUx29Y 304,00 314950 69480
(a) 16 2340 2 8 27"x30% 368,00 281400 67400
{b) 16 1500 Dooy 29nBgn
1092367 240,00 28760 12440
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{Continuod)

SECOND  FIQ0R.

Panos
porx

) e

B

ot
0 0D

Bize Totad
of Suyfoce
Ponos

180" 490,00
18 % 36
I8 x 16 &V0.00
14 % 18

16 » 18 2310400

(16 = 18) 483,00
{28 = 22)

21 = 22 133,00
16 = 18 140499

(16 = 18] 754400
{18 x 36)
15 x 18 476,00
14 % 18

16 » 15 364,00
18 = 36

16 » 18 490400
16 x 18 108,00

15 x 18 609400
kx 4

16 x 18 504,00
4w &

16 % 18 210,00
16 = 18 210,00

59 x 28 11200
19 x 36 -

16 2 18 266400
15 2 18 564.00

6-1/2%9" 319,00
16 x 18 220,00
48 nqs %

520,00

SO IEDEINIIE RADIARION LOSg

Yot tall
Surface

437420
404450

162,00
406,00

104,00
11¢.00
635400
410440

306410

418400
81.00

816450

435,80

182,60
162,00
06660

237460
317.20

212,00
196.00

472,00

Hot Glass
Surface

4548
90
ﬁﬂsg
17,50
43,00

48400
2900

29400
24,00

130,00
2400

£7.0
18460

55490

72400
24400

92450
68450

48400
48400
12440

20450
464680

107,00
2400

46400



BUTLD NG AU ERDS D0 DEUERIING RDADIANIQN LOso
tContirmed)

CBR0ORD FLodR

Room Hoicht JTonoth  fhwshoy  Poovop Gime Total Yot Winll Xot Class
Habor of of poY of Surface Surfoce Surfoce

Suefnos Wimdows Vindow | Ponen

216 10 2700 2

& 21732 270600 217450  D2s50
8 22 =x31
(a) 10 e 2 4 21w 31 115,00 88420 264080
TRIRD VPLOOR
Chemistry Departnont
502 1246 78%-0 . 078,00 975400
{e) Colling  12-1/2'x61 4 7=1/2vant 76R.50 402,50 560400
{b) End Gl /2 %45 58200 380,00
{c) Offioo .
oalling 18-1/2'x10 1 7=1/2'12t 225,00 125,00 00400
300 Samo os 302 1804.50 450,00
POURTH FIOOR
Librayy
Valls - Diamotor 377 - Hoight 9tmG" ' 21006006
Dismotor J1' - Nedght 11'-7"  (20-2-1/2%.5%) 1127 877400 250400
Domo Radins 187 « Hoight 11°¢ 11370400

Total no. 2. of mmilntion murlavo:

Do Outsido - 7olls = 36,015 0qs £be
Ologs = 5,490 8qs 2.



BUIIDING MUIASURTIENTS 0 DRIUINAIRG RADIAZION LO3s

TS RADIATING SURPACE

The surfuco radisting to the halls was oaleulaied from
the proviens tebies.s In most capos ooch room has 23 mudh hall
radiotion murfooe oo 1t hoas oubolde radloting swrfoccs  Cith this
thought in view, onch svom wag considored and corvectlono vare
made for any cornoy or irreglar rooms. Jooys wers conslideored the

game as ordinnyy woll spacos  Uhe following 1o tho total hell rod-
| fating ourfoce for each flooy:

Bogomont Floor - 3,706 Bas £l

Firat Flooy 4,530 8qe Dhe
Socond Floor 3,846 a0 Tte
Third Flooy e 2a 200 B0e £

14,6% ﬂflq ﬁ‘

RAPIATION 1058 OF IFAR

In order to dotenine the hont lost by yadiation, ench
room was ingnected ond the exposed xadloting wall-muriace
and ts}mmtod as givens Calonlations wore based upon the follow-
ing cspunpbions: -

3, Toom tomporeture = 70° Pahr.

2« Outside o = 40° v

3' M‘l " 1 600 n

4o Rodlation opefficlont Lfor walls 4 &0

Ba " " " gloas = 1.0



A=KV (4 - '(;& = Be Ts Us loot por hour
E = Rndiation coefficient
W = Oge fLa of radiction surfoco
’bi = Tomporatuze of room © Pahi.
t, = Outnldo tomporature © Fahr.

IBA2 BOULED FOR VEUTILATING AR

In ower to {ind thoe amount of hoat roqalred to wenbilato
the Wilding confortebly, the total ventilatod volume wes taken dlroct-
1y from tho btuilding spooifications, and subptituted in the following

forrmln:
o (.02 b 4 CV) (tl - tﬁ) e By Te Us ey hony
C = Iloe of alr changos poy hr.
V = Total ventilated voluwio.
ty= Temporature of roam © Fahe
ta'* Outside Tomporature © Fahr,
A2 ROUIUSYINS BAYED GN DEONETICAL COMDINIONS
m Logo of Hpab:

86,018 = sqs 5. wall ourface to oubside
8,490 = pge fhe glags v v @

14,022 = gge £te wall " " halls



Hoot Reguivorenbs Ropod on Theoroticnl Conditiono
{Continued)

P LR TR o 1
hid RV ity 'Gaj

Outside Vglls
T = 2 = 86,815 = 30° = 276,120 1. Te Us por hte
g%‘*rﬁﬁg

H= Ly x 0,49 z30° = 163,000 3, 7. Ue Dor hr.

Hodls
I = o256 x 14,082 % 30° = 85,085 D T. Us por hre

motnd = 476,175 Ds Te Us loot por hour by radiation.

Hooh Requized for Ventiletin: idr
75,918 e D6 = total vontilntod volume of bullding
44,700 cne £ of alr por ninute entering bullding

ST0,018 & gua2Mi= timp to chongo oir in tuilding

AR T
R ,,?'z.!

m(&’“ -t L i 3 ue . p 4 ? . 4 ; -
Bed? TedD wnber of ghenpes poy houy

b3 w {08 % CV) H}i w ﬁo) # By T Ue por hour

H = 408 % 718 x 875,018 = 30 = 1,010,000, B« T Us por hour |
nooded for alr chimgo.



DATA QU VARIATION OF ROON STMPFRASURES
ook from liarch 17 - 21, 1913.

oo Hondoy Tuenday Vednosday Tmradoy Priday ‘
Bubor Timo Thme Thatt Thge Thatt Theme  Thott Thme Thott Thme  Thatt,
1 8400 0Tl  wmem Gbde 64D e r v 87 % 6345 G348
12,00 ©6e 678 68+ 6B 654 6% 6Ds 68, 678 6845
10 BQOO 63. S 5608 55- 66& 68, 641 59- 63- Gﬁno
12 00 66 G6s 68. 68, Gbe 670 G6e 7i 664 7040
15 8,00 6la - 6By G248 1 G0 63.  6Bs 63 6540
12,00 6R.8 6368 6% 6By G0y GOw 694 G780 6748 69,0
22 Ba00 6%  www  63s  66. 64 Tls 6By 69 628 6640
12,00 G6B. G748 6D 70+ G5 Ve 704 718 684 710
Office 8,00 64485 —— GG 67, 66s - GOWB 6% 0s G0 7340
12,00 66 60, 684 71 6% v 684 68, G0.D 690
110 8400 2T e P2« MR 6Bu3 G604 68 Tl 69; 7040
12,00 68, 684 66y 67 69 oo 6% 70 67 6840
120 8400 04 _ 6648 66s 72 73 6645 6748
12,00 6644 0648 6BsD 69, 664 674 68. 69, (9. 69.0
208 8400 6448  wwm V0,7 72 6448 68 708 72 68, 69:0
12,00 G4eB 0840 GBa8 68,3 08B GO 60D 09, 634« 9.0
208 Bs00 G4l e 698 T3 Gledt G707 6848 73 6841 095
12.00 G840 69, 64+0 70s 03¢l GO 64ed T0s 64sd 69,0
225 800 wwme e N ) 1% o 67 e (84 — 055
12400 woe 555 - P04 e 68 wee 708 e 720
302 8400 wmem e — T2y e 684 wmm  GOs ——— 680
12400 e V2 e 69 e N e 2 e 6840
400 8400 - - w G5B e 68, s % s G445
1200 www O e < —— 66w e 78 e 680
224 Be00  ovuwee - e ¢ 1Y e 63 ——— 664 essnsams G340
1200 vomen 68, wmes 58, ——— 6440 oo 66y D 640
301 8. Q0  wmwne p— ——— 59.8 P—— 67 [ 76' p— e—
"3(00 o - vl‘ Rk ?zq o o 70' Raaiand 73Q R et d 70.
Outolde 8400 60D wem 57, o 008 wemen 875 s B3e e
12,00 06442  wmm C0s  owoem 63 ] 6« R ;. e



VARIATION OF ROOM THMPERATURES

During the week of lMarch 17th to 2lst, a series of thermometer
readings were taken in the moet important rcoms of the building in order
to show how the temperature varied from eight o'clock in the mc;ming until
noon. Readings of the thermombters on the thérmomstats were talen at
the same time so as to chock their accuracy. In all casea the temperature
rose zbout three degrees, excopt in those rooms where the sun shone in the
early morning. In these rooms the tempersture dropped about three degrees
during the forenoon. At eight o'clock in the morning the rooms wore at an
average temporature of 65° Fahr. This low termperature was due to the fact
that the fan was not started until seven-~fifty in the morning, and the
roons were not heated at eight o'clock. The thermometers on the thermostats
checked up fally acouractely with the thermometers used for the test.

A curve shown on Plate V shows the results of these readings in graphic fom.

AIR MEASURELNENTS
From time to time the amount of air entering and leaving the

building per minute was measured by means of an anemometer. In doing this
work we took readings over approximately every one ami one~hall square feet
of duct area and obbtalned a very good averase for the velocity in the vhole
opening. A stop watch was used to take the time of each reading, the

method being to record the seconds for one~hundred feet traveled by the Iair
or one revolution of the indicabtor on the anemometer. Vhenever the value
of the velocity of the alr vaeried greatly over the opening, the opening

was divided into separate areas and the caleulations for these areas added.

14w



{Fon of #e0s Tor T yovobdion] = 300 = Veloodty in ot por nimbe,

Volpcity 1n fte por mine = Awon of duct i oge £be = dlocharge in
ot £ oY min.
In order to corpare the romilbs, the torperatwre md barcnotor readings wore
tokon Loy each got of alr measwrenonts and all romlio reduced to tho stone
daxl tempornture pf G0° Fehwe and trentp-nine md four-tonths boromotric

PrOBOUYCe
T Vols 0f ol in on. £t
2t por nine roduced to 60° ¥
ol 29 1e
Tobe 19, 1913 79 100
Lowe 14, 1913 46 43500
*oa7, 1913 2503 70s © T 48 4400
Apr. B, 1913 29w T8.5° ¥ 45 300

Hemlte of Al loamuroents for Qubrolng six
Fobe 17, 10138 308 B 16,860
."‘nlwt 9 s lgw 33’9“ 31 V 18 '100

Choyde shovm on Plates VI, VIX, VIII, IX, &, and X3 ghow the slze
of gponings of inlets and oubtletps  2lato JII ghows tho »eadings that wore
taeon in roneurdns the dnconing and onbdeoing odve Tho figures on thooo
charbs reprosont the medber of soconds that 1% took the air to travol 100 £

oy cow rovolution of thoe indicator on the moomomcbers

w15



Pour Sonto wore nade vpen e stoan poway plent, ono looting
olght howrs made upon the ontire sysbas, ond tho othor three of approx-
imately throo howrn ouch upon tho bollor widl suelliorles alovws Tho Obw
Jeot of thepo tests wog to dotemine the officicncy of the boilor cnd
gystom, “ion operating wwoer ordinnry conditionn. Thoe testo wre uado
in the following months, one in Pobrucry, one in Mamch, and two in Aprll,
thag pivinge a folr 1den of tho operntion under dillferent condliilons of
woathor. In corrying oub the tosls thw noccssnry dals wos 1ecorded oo
ig ghown on tho log shoota.

211 Pood woley vas welphtd ap 1t rotwmed from o obemn monle
folde before patting 1t into the hot welle In oxler to oliplify caleou-
lntions $ho wotor lovel in the boiler wag lppt the saip ot the becizmw
and ond of oach tost and any Gifforence in the woter lovel of the hot woll
notod. A point wos modo in the chortor tests to completely use up tho
emall tank of ol oo op to eveld havian to orpty remaining oil and mecsuvdng
ite

In theso Sosto olr wao used to atomise the oll fuel booruso of
goveral Cifficulties encountored ol the time in attompting to measurce the
gnount of gtoan constrmd vhon veed ap on oitomizsing mediwa. The Jdbo on
naee ghows tho rosulds of two tosts veling otoom as an atonizing modiom,
ende provious to this works Trom thone topbs e oo What sbtosa ig rmoh
choorer Shon iy for stomizing parposnge. Stoam heats tho o4l to o certain
dogroo vhen used as o atondzing agont end io betbor than airs Nevertheless
wo found air to e o vory sabisfocltoyy atoniser and it gove good rosulés in

nil our worke The mesulto of thooe toobko are as Dliows:

Py 5™



DATR ON PLUT T

! Adr not in uoo
2 Denlt poed out of oxloy

o Ghoetb
Fobruaxy 19, 1910
Timo  Cago Aly Tormoratres Cone Sbocl:
Pregmuye Iressay Ontoide ot Vell COsloy- Ofomm et Dyalh
Iboe 8G. 1boe 8qe irptoy ptroins Tosding
inoh inch Dorrens Yol vor nin.  Inchoo Hg0
7405 e e &0 90.2 e wmcsron s e
9:00 81 e 4y s 45 s
9310 50 e e e e 200 45 « 170
0130 73 69 a7 — 211 rasens s »3.80
9145 79 853 e e o 120 49 0 240
10:00 6l 30 50 e 2A8 190 53 «200
10:25 6o 3 e e DA2ed  wve 6o 280
10230 75 50 860 e eae e 59 «100
10145 85 X v 130 212,2 186 62 v 260
11:00 71 a0 e e 211:6 186 51 2230
11:318 6o B oo evann B b wonmes 39 mcave
11: 30 78 a0 e — 21150 e 45 o270
11:48 01 30 g e o 166 %0 o270
12:00 56 751 s e Clle8 104 6o + 270
12:18 oo 30 49 e b b T A L -
12:30 £6 30 vorran remeso Slle6 1B4 R B
12:45 6% A0 e — HA NPT s R e
1:00 ?5 30 b o soaave 2‘1105 Sorhor FA e
1:38 0o 25 B oo A PO S R ) GO wrmsa
1:30 90 J0 46 128 — e e —
1148 70 4] - 138 2lle8 e 48 toumen
2100 a7 50 & 340 2121 186 0 -
2:18 70 35 somave 159 21168 wew 6l o
2300 86 30 43 e TATeD e &3 mraen
21450 6O 708 e 142 2170 184 64 -
3100 76 50 v - e e &3 o
3318 4 30 48 348 218 e weonn -
8130 706 8o — e 211,8 194 6L ———
3145 o2 643 eese B TAR.3 184 comein e
3185 70 e 48 a3 pit b o reees e



Joka on Slont Toah

Lor Shoel, Cone Pobe 19, 1913,

Pimn of Durning 011 Time of Bonine Adr Comovonsor

Tino vine Ty T Timd Hivo e Te
Otowt Shwt down Tuming Shart St down Dwming Uond
7180 9: 08 68 min. Tidb Q107 82 mine

D:3d Wz 4 2t B 214 2149 o6 2635
0150~1/8 10458 505" 99:86 10389 66 2
107 11345 a8 v 13:08 1150 4 2630
1R:02 AR5 b3 B :

8588 1413 aov 18:08 12457 56 el
1380 1:30 o - 12:458 1:10 %3 80
1:40 A:01 25 S 180 1400 15 Lel0
B3 2:88 ag o» 1340 2507 i R0
2¢50 Sy 10 bio BRL e it BAE 2% 2010
3:24 Bs20 g v 2380 2120-1/2 o8 Sed0
330 Moy s 585 LIT: 12 210
S8l J158 2 ¢ 3152 - B i 2630

Total tirw of Wurning 64l = 5 hours, 45.0 mimbog

Totol ruming time of aip comprossor < G hrg. 55 ninutes

Pover uood by oly compyosaor = 2.15 Kewe

Averarn stook tormorabure = 440% Tahr.

Vieicht of malo-up waker wed = 2008 1bs.

telght of condened stomm retwming frem mandforlds = 11,2265 1ba.
voieht of stoam condonsed in 8" main = 1185 1be.

Lot woll 18-2/8" lower st end them at sborb,

Boiler lovel some ot boginuning as at ond.

T



DATA, Of FLANT AT (Conte )
Pobs 19, 1913,

Shenn Comswaption of Feed Mump

Vi ollowsd the food s fo osdunmint 1 y Znagan woight
of vnbor for a civer time, commbine the mmmbor of sivrokos. “he
inorooss In the Wit of the wmter gove up the ptoom conswrnbion
of the mrm for thet length of Lirme.

Teneth of vun, 5 mimdor

Toilrht of taniz ot beglmning, 260 1bs.

R L < 260-3/4 1bo.
Incrense in welcht c-:a,fz:, 8.

Tomeratura condanaling water, dorinning = 92% Pahr.

7 1 " findiah w 159Y Pahr.
Total awder of dmhle atrobe = 200
e Proassuro @ G7 1hne
Powvio of steam consvmnd nor foublo
abrole a 40200
Bavoretoy Hooding £20.2° e
Teaivalont Ay Presoure 14.257 ror soe in.
Toradvsdont Bolling Point  21045° T
Dok
Pupation of tesd 0 hro. O mins
Pon Jotor rmun , g ® as
Comprogaor nobor mm 6 v 5 v
Food pump yun 6 ° S50 00
..vomga tmmmtum of cutside alr 404 5°

g v
® %

1 ol in hot air duot 144.5%



DATA ON PLAID 7207  (Conte)

“vomm t@m}mm{:\m of ely in cold alr duot
7 throttliing oplorirotor

B3s2° s

211e84° T

" i - payclmomwr inside dry 748 ¢ T
& A H u wod ABe 250 T
& o « 8 n ontaide dry 48,7 © Ta
(3} [+ i1 (31 5% \’mt ‘:44..’ [¥] "(‘1_,
dealdiby of alr outside {7 of saturation) 7643 %
¥t tt # dnpildan ( [ I H ) 684 -1_:,
Mxbooe in oiy (b by welght) o850 3
Arovedo velocity of aly on'oxing Willing,
north grating 470 £%e vor min.
Jvevage veloothy of air entoring Wmildine,
pouth groting &332 $Ls Doy nine
t s LU & hot alr duct B3 £5s por min.
i1 it it st it cold v 3 598 £4. BoY In.
Total wntilated voluno of Wildine {from 5,918 oue £,
{opocificnt ons)
Total mmventilated v ¢ t 145,480 cre 6
sobad volwae of building 5394058 oue b

Mveroms Tollor pmsaum Bopo
" shack draft ab brecching

" progowe of alr ab manifol? above atros-

T4 4 por soe e

o 2REY 20

magedo o7 Ine 1.0
o Re Pe e of fom 60 =
Clarwter of fan 12 £e
'“im of buming oil 5 hre. 45 nin,
aelity of stean 0Gei)
uwmm 'bermammm of condonsod stom 108°
® poilor feed wmboy 185° T
m;zm. of W;m genoratod by boilow 13,&,",,,»
i doelivored to bullding 11,220e5¢
H voor aondensed in 87 dolivery nivo 1 1.;‘,;'
" " uoold by foad pamp GO
" oo Joob dueing ron 074
4 " rmedis wp wokoy 20664

" " i) burmad
oot value of oil pur 1b.
"’cmr used by fan mntor
t P omnresnor nobor

14700
18,5300 Dellelle
398 e I1XBa
1(;'8 17 7"

Yolune of clr ondering building ot BJ508° F. 41,500 cu. ft. per min.

¥ 0 # ¥ hot air daot ob 03;?" F, 14,700 cu. £te pOr mine

L4 1] ” 001(3. £ 13 1 %.??Qo ty " " "
.ci{:h‘h of dry aly delivored by fan " ¢ £ 3,080 1boe per min.

1] miﬁﬁum m ﬂkr {'! ivem £ " i 90.3 3] L] 3]

"o vt aly to hot alr duct " o» " 1302 * = "

14 (1] " 1 (44 Qold t3 11} vy it " ;’3"': S L] 141 4
Moot to hot alr ducty Drom manifolds

(&bﬁm 53020 Fb) bﬁ‘fﬂuo Ub b. I)Ol' ﬂm.

Hoot to codd alr &t from ponifold

{ahoyo B3.2% P.)
=20m

25840 NaTelUa por mine



DATA OH TLAIT 2ms%  (Conta )

Total hout added to bailding alr fron mn 11,000,490 BaTsUs
o *odn fuel oll araed for man &7 4195,000 BaleUs
" " boller atewn Loy wam 15,908,060 DeTala
" ¢ ghomm roaching smifolds 12,800, OOO Belals
Rolloy orficiency 5&.8 2
Janifold efficloncy ' 85aT T
Plant officiency @1.0
snrcentage of sboan rwaching manifolds 81,0 4
# “ " ased by auxilizries 40 ;3
H i 0 Tont daring mun S 157
Tonivalont of everoretion of boller (From & ab
RL2° Fa) 1,6’5m= DOY hr,
Boiler horse-rower dovslomad for mm - B35
Poundls oi‘ otean per hmmd of oil Gl
o " roowon (gvoam and ab

2l2° Te) 10404
Tims peculred $o olumew alr In ventilatod roxtlion 9,08 nin.
Time yequived to chuheo alir in entlire !mi.mim, 10s1 min.

Copt of fuel at ‘JO# r 42, tle Tu 00
R 7 > 3‘% 100 Cus fhe 04

® 0 glactpls nower ot £2-1/28 yor . hr, 138

T laboy u;vD
Total cost of day's operntlon 730

" .
SALCUIAMRON P08 IEAL L0CHRS

Hoat balenco dased on oonditions fownd in Piant Vest of Fob. 19, 1010

fadiet lon Surfeco
36,615 oge £he OF v®1l surfnce o oulnlide
;‘&%G # ] ”ﬁlmﬁﬁ " it 1
G022 v 0 " ymd) M " halle
Mo B (B =ty ) , v E' = o238 for welle
= 3 v gl8os
Trom tosbs of Febs { ti 709 T, poun toupciature
9, 1913 { b = 48e5° ¥ outslde Gomp.
ﬁ? = S0° Py hall tom.

R o= 420 = 36,818 x 215

74
@

196,000 840U, por hre throngh oculelde walls

Re= 1 xB8,400 =215 = 118,000 BeleUs » 1 " lass
M 35 T 16,022 X 30+ 30,050 00w " " 7 holl walls

351,050 BeTalle Yoot por hrs by raliation

»21-»



5,918 ous e = tobal mm‘:*latmi volume of building {from smocifications)
Cald  chanos of n.sr nor hire {fron tost of Pobe 19, 1017)
A={,02x07V) ~~ti)
: W08 1 GO x O75 ‘51“ x .dl,;’i = 3,071,700 “.’1‘.?’4 por hr. for hooting oir

"“' 0’30 "o 7 radiotion
1, ;.m.,uﬁ)O BeTetle M ool hoew
required

1,000,040 TyDalla Py hre glven wp by olom manid
1,482,780 BTl v mmdvad for heating sznd wntilatin,g
162,880 Ballale ¥ in oxoops

This oxeoss oot io loot In xadiction from dho Lot ole dunsel and £luco
leeding to the rounms.

DASA OF BOLLR 58T

Log Shobdt ¥oreh 192, 1013
Borompbor 29.8Y Ip
o Povrovaturey
Time Gage A3y Propoure  Cutoido Calorimeter ot Gona Mrap etrolos
Prosaure  Soller Pum Toll  Otognm oy mirto
7 3 OO o o Wl e s ) Attt —nia e Vo e anane
V4B a8 39 ue e e o s —
8:00 50 45 ©48 5& — e - &7
8125 B3 a7 40 52 — swsan 206 5o
8 30 85 36 3% ———— e 106 204 —
8145 88 B 30 DA 200 112 & 67
9100 70 36 36 52 207 65 ROG e
2:15 70 3G 36 BGeB bt B 146 2006 48
NS 80 36 36 G 214 152 06 35
0148 85 36 306 56 ——— 168 206 5B
1G:C0 90 36 26 Y4 213 160 206 35

Duration of test 3 hrn.

Tolrht of oil Tnumed 668 1lba,

Tine of tuming oil 2 haw. BV nine

Volrht of stearn mhwraing from Wilding 5,500 1ba.
Volrht of ohoam condenged in 8¢ pbtomm maln 427 1lba.
Pood e man 1 hree 59 nin.

Tiob w01l 10-1/4" higher at ond tham at boglmming.
Wolght of mnde up woter 1.071.0 lhe.

-l



D474 OF BOLLR Sbf  (Conte)

Jaroetor Donding 29.2" Mo.

Boulvalont ALy Droaoure = 14,20 " por doe in.

¢ b3 2 e he o . by
! Zolling voint = 210,5°% Ty

Duyotion of toud
Tosd mrp mun
Comraasoor Tun
Avmw L0608 Prossure
AbsoXutc proovmue
Avornen oubpide fomporoitiurs
» ta:;:;xammre in salorimotor

fnality of sbeun
Avem w maratire of condongod atean
H Y boiler food wnter

" maibor of strolmg for fead oy
Walcht of nako up wetor
Wolght of stoon gonoratod by boiler
* o Y dollvored to Wlilding
= - *ouged by bollor feed pap
n @ Y pondenoed n 80 delivory nine
#ou ® o logt during thw mn
* " oll noned (Tl 2:57)
Feabing wiue of 013 por 1b.
Tatal hoot in oil
Totel hweot in otoon gonoroded by Loilor
» "ot in stess gonereted by bolloer
Botloy officioncy
For cont of steas usod by suxillaries
" wonon Joub daving man

Zenlvolont oveporation of boller from ond at 212° T

Boilor norge-rwsr dovelopad during mm
Pounids of gleom poy 1be. of 01l congrwod

8t if 4] [ &4 ° £y it 1%

"":" -

3 hyge

1 hrs 859 min.
& hoeg.

?‘3:..? 1’!‘5&
08,95 1ba.
B4 B

8 n
2 ,f. iy

94;&%
208:5° e
13846~ V.
4hets nOE min.
1,671.5 1ba.
4,680 1bg.
3,500 1ba.

1957 1boe
437 o,
75 1bo.
16,600 BeleUs
12,858,000 Te"Ts
5,4800,110 Ballel.
& %2‘,‘3‘30 BBl
5049,
Bedly
353&3

1,708 Ibpe ver

53.6
Cu82%

from ond ab 218 Py 7678

hr.



kT LA T s et Vo T ol A5 o BN o ot 6 4
A dd R CJJ;A 43*.43..2;3 E QR T SN
B S S 2 IR MR PRI /A =St PP

Lor Gheot April &, 1813
Barnmobor 89,3 I
() ; P . V
Ymo  Coce Mr Frosmwe __ Bermorature Dap

oroinn
Hen ming

Propowe  Beiloy Parp  Oubpide  Coms oteam Yok WOl (o0

00 e — o e e s T
7345 12 SO 3 i oy P4 e 37
8:00 e 5% 35 — kb 1% e i
8315 8 5] 56 56 £08 Kesl e ob
5e00 G B S g 808 85 31C S0
8345 O b GG 5] 200 118 a3C S0
s 00 5% S5 3G v RO 149 Py e o8
$35b 45 85 36 YO 208 50 Aty ok
0: 30 B6 b 5t e 08 154 221e0 A
940 70 i G '3 200 164 HARE o
10:00 681 55 3G s 206 104 258 s
20215 ¢l S0 86 6U 208 156 210 o7

10: 20 85 35 36 & 208 166 1 L

Volcht of oll Dumed = 5668 1bo.

Imxobion of tost O hepe 20 min.

Paod morm wm & hee.

Boiler lovel same obf end sp gt begimming of dnat.

Mot woll 1 &% lovor ob ond than ot bogloning of teot.

Welht of shbonn copdensad in BY main = 5108 iba.

Vodght of confonned obtows mmixm Peom bulldine = 4,207 Ibos
Afy pom ron 3 IWBe 20 nine

Avorere bemoynturs of ostach = ER1° .

Dl



Barometor Reading 28.3" He.
Bauivalont Alr Prosmun = 1«47 por sc. in.
Bauivalent Bolling tampe= 210.96° T,

Durntion of tout
Feod Purp rmn
Comminsoor mm
AVOrYopR £OOe DrOssure
Abgolute propsure
Average outoida tomp.
" tomps in celorimotor
(uality of stomm
Mamga torm. of condonpoed stoon
«  n poilor foed wator
" muboy of abtrolws for feod pap
s of oo up watloy
Y‘t. of atoan gonerated by boller
H " delivoved Yo ailding

(5] It @ md W m m',
L " condongsed In 8" dellvory pipe
3] 2% o 2&0@& dmm mn
v oM 531 tarned (Sheoe 20 min. )
Ioating wluw of oil por Ib.
Tobal hoot in 0il burnod
Total ot in ostoon generated by boller

" * put In otoon by bolloy
Boller efficiency

((Oﬁ&:

3 hess 20 mine
3 hrg.

3 hros 20 mine
48475 1bs.
63,15 1bo.
B0s1° T,
213.3° T
97575
2030 i I‘al
139‘ 9 Fo

36«8 por nin.

4,809 Thae
4,207 1bgo.
194 Tbpe

D1088 lbs.
91.5 1ba.
GG8 1bo.
18,500 Balsls
12.558;000 3.~OUC
5 Gdl,m ﬁa OUQ
0,031 1202 BeTet

el

m:c- conbs of steom usod by muilicries 1‘«.03‘
moow v loph during rwn 149 %
Bquivalam ovnporation of bolloy Zrom ol et 212° P, 1,610 1boe por hy.
Boilor homse-povor davoloped during mm 5142
Y’ouﬂds of shonm vor 1b. of 081 concumod Ve
wooow w0 w fygnmd ot 218° T 408



 DATA O POLIR, 767

lop Sheot April 9, 1913
Boromobor 29.3" Hp.
Tire Gago Tormorature Funp
Propoure Yot Vall Cone Steann  Calorimetor Outside Strokog
per min.
7500 0 G753 Q O svomem 58 B
8500 35 8740 84 nemon 60 36
8:28 40 &7 79 remn G0 40
8130 45 o7 164 208 62 40
8348 62 98 208 210 63 B0
9:00 5% 138 b 214 04 40
%15 &6 144 208 216 66 43
9: 30 i 156 208 219 a7 30
D146 &3 156 200 it i3] 30
10500 O 60 208 o84 48 16 -
10:18 Fotsd 104 200 216 71 38
10: 80 ac 164 300 236 7 a8

041 dburnod = GGO Lbn.

Hot well 7-1/8 inchos lowor ot ond thon ab start

Wateor levol in bollor saw ob end as at bogiming
condiimpod

Yoitht of ptean otuming from monifolds = 35,0005 1ba.

Woirht of condonped shoma In 8V main = 409D 1bae

Pood o rme 2 hyoe 20 nin.

Duration of tesd S hrs. 20 nmin.

Pire bomoed 3 hroe 15 nin.

w2



245 08 DQAIER FNER

Boxomotior Neading 29,3 g,

Donivalent Alr Prosmuy =14.40 por oge ine

Henivelont bolling torp ™ 210486° P

Mration of tost
Comraassor »un
AVBrese oREe pressure
Zbsoluto provoure
Avorage outside torporature
" bempe in calorineter
Cunlity of sbeon
Awmw tomme Of condonsed stoom
® 0 botler food water
" aubor of strokes for fovd pup
a; ». of malwe wy wotoy
" pleom ponerstod by boiler
" 8 T dollivored m tailding
L T ouged Ly feed ap

voow " gondonsad Sn 8" dellvery pipe

R 7 1ot during mm

*" 511 turnod {3 hrgs 10 ndne)

Honbing valuo of il yer 1b.

Total hoot in o4l Duwmed
L b @ Stewnm penayatod by boller
= * ot in :smam by volloy

Boiler ol mima;y

Por cont. of atoom used by auxiliaries
rooon " ¢ 3ost uring ran

{Conte)

3 hyos 28 nine
2 hrge 38 uine
3 hras 20 nmin
630 1ba,
778 1bs.
Chaf @ T
Bliel ® Ty
86479
208, ° T
27 ° P
40430
4]
4,700 Xbo,
3,060 1os.
186 1bo.
408,58 1bsoa
1708 1bos
660s b,
18;300 BeTals
1@1'5§a C’Qﬂ B’ﬁ‘u'
@,,Sﬁ @9«« BeTals
«a,QM,éuS Boao{h
4025
35.94:,,
2615

Bouivalont evaporation of boiler from snd st 212° 31,0650 lbos por hr.

Bodlory Iwvpo-novey dolivored during run
Pounds of stoam ner 1bs of 01l consumed

@8‘;1
700

mow e Te e noe fyomoend ab 212° 7,90



Tests on the Use of Steam and Air

For Atomizing Agents of Fuel 0il.

Dtae of test

Time of run

Atomizing agent

Average boiler pressure

(gauge)

Quality of steam

Time of compressor run

Wattmeter reading

Power consumed

Ws. of stoam used for
atomizing

e of 01l burned

Total wt. of steam gen-
erated from and at 212°

We. of steam generated per
1b. of 01l burmed

Wt. of 01l per boiler h.p.

Wt. of steam used in atom-

I izing 1b. of oil

Wte of 0il used in atom-
izing & bvoiler he.p.

Wt. of oil used to gener-
ate the steam for atom-~
izing 0il to generate a
boiler he P.

Cost of 0il used to gener-
ate the steam for abomi-
zing 0il to generate a
boiler heps at 00269
dollars ner l1b.

8 hrs. 15 nin.

steanm

71458
96..9%

2.57 hrs.

30 3 KW«

8448 Kwe Hrs.

4394
1,473.1#

15,6904

10,65
34 23¢

<2983

« 9644

»08063

£.000243

March 15, 1912
8 hrs.
pteam

924

- o

4,35 hrs.
3¢ Kwe
13.05 Kw. hrs.

574
14418458

15,4904

10092#
3164

+ 4046

1.278%

W1174

$.000315

Febe 19, 1913

8 hrs.
air

T4

96.3%

692 hrs.

2¢15 Kwre

10,76 Kwe. hrs.

-y

1,4704
14,6804

104
34458

———

Average pover comsumption for first and second tests = 10.76 Kw. hrs. i*ﬁlich
was used for compressing air for oil tank and thermostats.

Power consumed for compressing alr for atomizing in third test = 14.8 - 10,76

= 4.04 Kw. hrs.

Cost of powsr consumed for compressing alr for atomzing in third test equals

$.101.

%0101 X 3445 =

1.470 $.00237 cost of power for compressing air to atomizing
*

=28

enough 0il to generate & boiler horse-power.



COIRARIOBON OF TH8T0 O

™2y e WY 2
ST&:AJ‘! (TRY4N PM’QN

Tho resulto of thoso tosts are vory consistent, espocinlly
thoso of the thrwe shortor rumes The bollor shows a hiphor eofficloncy
under the longor poriod of oporation, vhich is to be expoctods. The
officioncy wndoy %w shortor rans is sbout 407, vhich is very low ond
ig probebly due o tho varying of tho stoam prossurc. Under ordinary
operations the pressure is allowed to run wp bo about 90 lbo., thon to
dvop back o gboud 60 1bse, and thon to riso apnin, giving o vory
fluctunting pregmire. Tho loss of stoam io another irportant fuotor,
duo o looky joints in tho moin stom 1ine. It was found that the
boilor worke b on avorage of 51 Boilef horso power undor an avorago
goce prosoure of 60 1bs., thno ahowing that the 180 Roiler horso powor
Morine bolloy is too larpe, Tho Cuality of sterm for the tosts avere
aced 9675, vhich wns dobormined by a throttling calorimetor placed just
obove the gate walve on the bolleor outlet. The food vump hos on average
stoon consuption of 70 pounds of steam por hour, which is very hish, duo
to Lmporfoct valves on the stosn ond and olip on tho woter ends  Tho
gback draft wap obout constont and moamved 1/4 inch of waters  Tho
progoure on tho comprogsod aiyr reservoir wes koph ot o gage prossurs of
36 pounds, a drop of sbout 1 pound occourring dbotwoon the romorvoir and
turnoy on the bollers



The vihole Hooting ond vgntﬂm:mf Synten peems to have hoen
ingtallod with no dofinite sclontific study ond desipne One Aiffionlty
in ite depligm lleg in the fact that the bullding may be cimge& hionovey
the nocenolity arises. Thot is, mony owrtaln walls are used to sepprato
the various woomp and officop, vhich may bo torn dowm and pub in oo do-
pired. On accomnt of this, ono vontilabing fine ond one outlot flve
hoo beon put into each sivtoon foot bay, 21l {luos having boen mede the
pome eise and no change occurring with difforont slzod roomp.

Tho fonlty desicn of tho fom roonm on thw basonent floor creatly
docroanes the efficlency of the gystom. “he fan is sct on an anglo to
tho manifolds in place of being dlroctly in front and perallels The fon
4o working wnder a dinadvantoge bocouse of tho pizo of the fan room, &nd
& amodl housing mwonld be ploced svownd it oo as bo Airoot the alr into
the tumela. At the progont time the fon dlschayges avound its circumforonce
and tho efr is sllowed to cirevloto evound tho fen roon bofore entoring
the tumelss A o reeudt of this mch desd sir space io left in the voon
ond in plocos oddy cuxvents are set up. Tho origingl plons for the bulilding
callod for two fano, dinchorping directly into tho fammols but for someo
roapon this plon was not ‘oam’iod oute

The hot and cold air tumols have beon made the sare size through-
out whilo thooretically they should decrocpe in sige according to the amount
of cir tokon off, “here arce threo larpe holos leading from the cold air
$uwmol to the hot air tumel, one at the nowth end of the building vhore the
oipht inch steom line onters the hot alr twmnel, two whore the clght inch
1ino comen out and goow to the manifoldns. Thoso holes allow cold alxy fron
the cold aiy twmel to ontor the hot alr tumnol, vhich 1s undosirable oo



it lowers the berperature of the hot alrs Tho terporature of the hot
oir tumel hag not boen brought up to spocifications, tho ovorape tom-
porcbure beoing 148° Fohre, whilo the spocified torporature is 160° Fahrs
The cold air tammel is kopt ot appro:ximmtoly outside tomporsture.

The quostion of outlobs for tho foul aly is onother frmmorbtont
consideration. The meapuromonta show that about 17,500 cudbic feet per
mimto 1s tho combined flow of all outlets, while 44,700 cubie feat por
mimte is delivered by the fan to the tunmelss This dhows that 407 of
the entering alr can be accomnted for, although a great guantity loaks
out aramd the window md door coperents. Tho velooity of the adr ab
the outlets is high showing thot the outlots are too emnlle Tho outlots
to the chambor betweon the sooond floor hall ceiling mnd chomiotyy
laboretory floor, are only half as larpe as thoy might be, one~half of
the opening being closed up at the presomt time., Thore should bo two
outlets on thoe eant slde of tho roof, sinilar to those alroady on tho
wont pide, beomse a sbrong west wind blown the discharging air back
ond groatly decyonpos the discharge. With ontlets on elithor side of
the roof nll mey bo used or olthor as ocoasion moy arise, thoreby ine
cropoing tho dischoree.

The Library has nover boon ventilatod properiy owing to the
fact that tho prossure in the outlet duct ie groator than that in tho
roonr and the foul air flows in from the foul adr spocoe benoath tho
roofs Thio room should have & direct outlet to tho atmosphore, which
czm bo easily accormplishod by cantimuing the two prosent outlet {iuos to
the roof cutloto on the wost side. An & reoult of this defect the only
way of ventilating the library is to close the outlets and open the

windows to the outside.



The Chomistyy loboratory is ventiloted in o vory inofficiont
monmore There are thioe inlots to the loboratory end only two cutlots
both of whilch are nituated ot @w ond of the roomy one ahove the othowy
and exhonsting into the sao ducts The ventilablon cen be coslptod
by storting one of the maall fmo as monbioned in the laymﬁ; At pro-
pont the only woy of venbilobing tho leboratory vhen vork is In progross
| is to opon the door to tho otororoom and allow the foul alr frm the
lower floors to pase through the laboratory mnd exhwust thaough the
nowth dooz o tho etmosrhoree This is o vory undosirablo method bub
goome to be tho only omo possible wikiay tho prosent ciromebdoncos.

1% i9 wry evidont that thero aro not onouglh outlets for the lobore
atories oand wo sugpoot thot two now oublots oxhougbing dlreotly bo
the atmoephore bo put in. .

Tho stoon powor plant is of amplo slimo to furnish hoat for
ell hoating parposes. It ip vossidle to uso a mpllior dolloy and
obtd n a bebter efficioncy, o5 tho one nov in uso is too large and
canob Bo ran ob ratod load, thorofoye decrosving its efficiency,

Cayo ghould be takon gbout rumning the fan whon no hoat
is turnod in the monifolds s o very disgmondlo and chilly feoling
is coased in thoe roomwp. This is consod by ventilating with alr
vhidh is brought dlwctly through the donp ool wolls, or lmmidifier
without being alightly tempered aftorwords. By yoducing the speod
of the fuan and ocutting down its oppacity, therefore making the mwbor
of air changos aﬁoub threo per houy ingtoad of sevon as at prosont,
would romedy this foult considernbly.

Wo think that on advantagoous way to ventilato thoe bullding
in modorate woathor would be to opon up tho windows and gmt dowm tho
fone This would give o thorough amd even heating and marifying of



the vhole huilding,

The viwole trouble 1ies In tho systom of the moin bulldings
The fan room, dummele and ventilating fluos have boon inatalled in
mach o way as o out dowm the wiole systen officioncys
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