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Tne new Shops wihich are in the course of con-
struction are three in nunder: one for woodworking, one
for machine work, and the other for forgse and foundry.

Blower systens are to ve installed, one sepa-
rate complete unit for each dullding. Each unit is to
consist of a rmlti-blade draw thru fan, a neater using
Vento coils and steam pressure of about #5 gaze, and the
necessary distriduting ducts. The systems were designed
to warm the duildings in one and one half hours, the fan
Yeing started at 6:30 A. 'y and st down at 5:00 P. I,
The steam is to be left on the coils all nignt. In order
t0o heat the building in one and one half hours, more
heat will de required during this period than that nec-
essary to supply the radiation and infiltration losses.
Rietchel's rule was used to determine the extra rnumber
of heat units required,-

A= __;QQEEZQ‘LILI &

where W, = heat lost per hour by rcdlation and it in-

i S
cludes the increases made for exposure, wind, etc;
n =mnmber of hours from the dally heating in the eveninz

to the Yeginning in the morning; and



= ruiiver of nours fra:: tre boslnnls: ol tiey Loatlirg 1.
the mornirg to tho tise then the btullalns 13 thorou il
heated. A s:iould not de taroan Zrester tiann ore-third

W, wagre V¥V 1s the total rnaat loss,



The constonts vsed were tokxen {roa tiw Balfalo
Torge Co. 't ¥ran unglinecrir ;v hand boox,

Table ¢f constarnta.

12" pricik wll .i;
l7l o " 25
21w v " .23
1.% wooden doors, W52
Gl:ss. 1.09
Roof, <50

v 2% plari, tar and sravel, <26

2 distrivutin. systery vere desizred to emuci-
ize friction loss in the pirin:, s0 a8 to gsecure unifor:r
distrivution witaout the use of dz.pers. ™is wug done vy
proportioning tie piplrz to decrecse trne velocity in tie
main pipes as tne quantity of alr decreas2s., 3y this rrin-
ciple the velocity of tre alr 1s utilized in procucinz
static pressure in the syste s. 3By tals peung a noarly
waifor:: static pressure 1s socured in all partg of the
pipe 1lirne, and it also racduces friction in tihe simaller

Tives, walch would othorwise Te excossive.
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WO0OD WORKING SHOP: Building No. 1.

This 1s a two story brick building 163 ft.
X 50 ft. Tue first floor is to be used for bench and
machine work. The west end contains a lumder stock
room and a toilet. The second floor contains two
large drawing rooms, three offices, a pattern storage
room, and a hallway. The first floor will be blower
heated, the main duct with 1ts branch outlets extend-
inz down the length of the building. The two drawing
roons will have half of their radilation losses taken
care of by direct radiation, the remaining neat losses
to ve furnished from the dlower by two ducts leading up
fron first floor main. The offices and store room are
heated by radiators. The vestidbule and toilet on the
rirst floor are also heated directly by radiators. The
lunber store room is heated by high pressure steam and

is not considered here.



Tirst lcor to be neoated by Blover,
Forti, elavatic:.,
1400 © 17 =2.400 o, ., of vl
15 2 17 =258 80, I't. 6 vull for vestibu:e - stajreay.
2,320 = 25 =2,105 50, It 07 wall exnccure,
oplllere, 2%« o Q7' =565 s, A, ol 21 vall,
7 vinCowg, 12'=7.b% 0 10'-u.hr =40t e, TU, 00 Jlaes.
2,125 = (505 = 9ph) =80 51, Tt. o0 12* vl
Soutn elrvaltici.
140" X 17'=2,h¢ . ¢y T4, 0T will.
s yvillaster:z, 2'-u¥ X 17'=563% G69. I't. CI £1" brick vail,
¢ windevs, 12'=7.5% X 10'=2 .69 =711 g4, T, O ;jlass
2 windowr, 12'«7.5% 0 W= =117 o1, Tt. of glacs,
4 wincows, 4¥'eg¥ x 1'-125% =21 g1, t't, OFf glass,
Total glass area=9Y-57 si. L.
2,580 « (36% 4 957414 )=9011 2], Tt. ol 12* prick wall.
ru8t elevation,
Bge x 17'=¢816 s, 't. €7 wall ~rea,
3 pillars, 2' - 4% X 17'=13% =g, fT, ol 21* brick wull.
3 windows, 10°=1:, 5% X 10'=2.0% =362 cq, Tt, of zluss.
816 = (1536 +352 ) =327 go, L. 07 12% drick viall.
vegt elevartloi.
Taken ¢.re ¢f ¥, virect reciation.

cubical contents.=104,500 cu, ft.

Totale,
( 80 49114 54%25)=2,047 vge TN, O 12" Trick wioli.



(565+3.54136) =862 830 L. o 21 brici wull,
149 sq., ft. of door,
(Y5%+957 +3552) =2,205 g1, Tt. oF {liss.
Deterriration of neat loss in first floor of Weed-croo,

12" vall, 2,047 X .29= 5

inm

1¢, for I,.. exuogure oOr of tol:il exnosure=ry,.
21" wall, €02 X .23= 19:,
10,. for X.“., exrorure or 5. of totil ex.= PR,

1+% doors, 1My x .32= 7.t

¥indows, 2,205 X J1.0v= Gt T,
10 TOr 7..'e €xiosure or 4 o0 tolil eri= Lot %

' ' _": . L‘f“{ ‘;’. [&]
E=(.0815 X JO7C+ X 1L, - 043,874+ 0 kn= 451,625 3tu,
By Rletcuielt's Mile,

[}

=,0028 (Ga,h = 3) B3hleuls = 177,500 Bil.
-Lot)
A 1s larger troun crne=tolrd &, 80 thien uge onee=thind [,

351,625/ 5 +301,620 =460,855 Bt (o b2 suprlied).

.
W o= b X Méf,flf =45,Th" cu. ©t. o ulr, nix.(1lst floor).
62 (140 = €h)




SACOND FLOCT,

Bast ¢ravin: roc. ,-{50 of radiatics louses to e tole .
care of b blower).

(5% + 4o +E50) 1% =2,15% a1, Tt, o exrosed vall.,

9 pilllaster-, 2'-7" X 1% =330 s4. Lt. o 21" vall,

6 windoms ,=12'=7.5% ¥ T'=5,75" =8y g3, 't. glugs,

3 wARGoWS ,=10'=10.5% ¥ T'=:,THY =252 54, {b. OF lure,

2,18+ = (3%6+4+€33) =1,010 39, L. of 12% wall.

Cubical contertc, =55 x 4% K 1i=5%.,01e cu. 1.

D

Lest arawin: roon,-(50  of radiation losseos to b2 tase:
cor2 of By Ttlouar),

(r¥ Y5 #4310 =2,154% sa. £, 0f erposec vwill.

9 1111 sters,- 2'-9% x 14' =330 a7, Ft, of 21% vull.

6 Wirdmwa ,=12'7.5"% x 7'= TH" =676 ¢, SU, 0 gl.ea,

3 pindowe,=10'=20. 5% @ 7= 75 =252 e, £T, of flags.
Totil <lass =030 ga, L, of slase,

2,170 = (3354&27) =1.10 sa, Tt. ©F 12" wail,

cudlcal centente, =83 x U2 x 1N =k €10 cu. LU,
Larze store roo..,

Cubicil conterte, =25 X E2,4 2 1+ =14,9 0 cu. IV,
2 offices with «djacent stal

Eacn Kll' 1Y) +H(sr x 6'] X 19'= G5 cu. L.
1 office

17! X 17 x 184" =+4,0 Ccu, T3,

1 corridor = €' i L2.+-' X 14" =4,40) cu. [T,
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12" wall, 1,010 & 2y =

10 . Tor

‘

Jorta eoposure or 4 ol total exg,

17Y will, 550 X .25 =

10 Ior

‘

-

winéovwg, 837

lo:s,

Yortn exposur2 or % of totul=

X 1,09 =
nortn eirocure or % totul=

- v (v by =
2f4‘7‘~2~ X L’s‘/"—

3,000 2.To, radiatiocr lovs.

-~ ,
ety
915,

ri.diatero,

irflltration

91,5 0+, 00l =137,500 3.7, to be furnisned oy Lo,

Air to be ncated fro. o= 114)°

Cu. ft. or alr neeced T2r nin.

vest roo:.

AN =j.3 e 1“)7.“) Y

Lo 1H0=-t )

12% wll, 1,010 X 2, =

ic, for
17* wall,

Vindows, (30

10, for
Roof

3,667 ~ 7O =107,000 B.7.7, radiation loss.

e % . @XTOBUTR OY (.t OF

Seo W Wl eXPesuIe 0r o, o totuls

e 5 VWe €X1osurs or 6.6 61 totai=

’

-y R —
(L'E‘}Z X ."’J -

= 1¢750,

1274,
OO S N,
JucT.l

lﬁl#@ﬂl_ =95,L00 3.7.T. 0o Be fMurricred ry radiator:s.
«2415 X JCTOY X 35,610 x T =H#6,000 3,7,i7, infiltration

loss.
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Adlr to Ye neated froy of = 140

3,500 F%,0 0 =155,500 3,77, to 2 Surnisied wy
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Ci. L£t., O air reecdod por iin. g=tb =971

LRTOREINATION OF VAT IR AND Tl TOR WOGD=Sioh.
tnterin: teryporature ép? riral terx»orature IWJF

Far. to furrisii ailr for First floor cod Thgt cnd wWesy
roois G secord Ilcor.

HhyTH2 +1,050 +1,710 =4,1742 vu. ft. 0 oir roedad per via,
Assure a valoclit, ol 1,80 ft./odlrn, taru tie neoter,
$alHQ =T7.62 €q. It. Of clear ~roa,

1,20
Use reular LO" sectilon = 4 dee -

10

io. ol loots - ,10-ict alr epace-7.67 8q. 1n. Wildtn ofste:

Lo+ Z,5% for sta Sorir: =62,5%,

Uge o draw thru arraratus.

Fon hoxdles alr at 1% Gegrees :nd air .9 1.137 tiles
its volu 2 ut €5 dejroeg,

S, 1%0 x 1,132 =10,377 cu. 4. of air Ter nrin.

Assure 1% total pressure.

3uffalo Fer»ae Co,'s Coinoidal .

<
-~
[}
s
[ ]
=
o
o
[
.
v
—

Fas Yo. € delivers ¢,750 cu. ft./ilu. ot
2.17 1IP,
Arericern Blovier Co.'s Sirocco For.

Fan Yo. & delivers 1,250 cu. Tl kln, at 255 R.P, o an
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153
deteriiraticn ol dlrcet rocliaticn legses for gecend (Lo

[
]

™o cffices e 1 0 AT =240 o, TL. of exgosed vol1.

1 wivdowr,=12'=7,5% X ('=T"=vT7.0 ga, Tt, T gloss,

230 - V7.6 =1MG.% s3. T, ©f 12* brich vall,

12% wall,- 140,40 x 20 = LT
Ve

10, e=xrogure = N T

GlisSS,— GT.C X 1.0 = 12,9

Tiddle Ouric:.
14" x 17 =238 gu. 2%, OF exzoesed will,
2

5]
i

1 vindory= 12'=7.5% X 7' . Tu'=¢7.06 g, T, of 1.
235 = Ceo; =1M0H 8. Tt. €F 12Y Prick waoll,
R.diation loss szre as other ofllcec.

F=(,2415 X JOT74% X S04 +50h.6) X TO =24,600 BT,
atore RoGorn., »

52.5' X 1N =735 8q. L. o cosed vall,
3 windowa,~ 12'-7.5% < T=",.7H* =295 51. L. of glass.
735 = 295 =442 sqg. rt. of vall.

12% wall,- M2 X 24 = 124,
29% x 1.0y = 51%.

X > = At TN Q Rk ) = ’
rOOf,— 52.};‘ X « 2 —'1‘5_1‘-),- l’:?.n.\’..\ % .Evl)"“ (0

To=(LoMlh & JCTed 10,500 +1,0523) X To=65,500 i,
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Instellaticn of rodicters

Last roc. (gecond floor ).

Cl,5%0 Ae™. U, to b furidc:ed Ty raclatoer:s.

Use Rocceo (Lperleuy Todiater Co. ) three colu @ radlaiove,
70 cezrees re0:., v reroturs ood L1500, ston rregaure sives

250 Sl 0e Yadiated froc enci 81, {te o riletin o gurlieo

Y hour

$1.5.8  -3uti. £d. T, of Leatdnsg serfuce.

r.divtors An -T7l.5 81, ft. of surl:ce foxr oo,
i

Use 26 in.-1y sectionc lersts Y7.h" 4 % for euch tusnin~=

vest Tocr.,

CA NG = 50T €9, ¥b, of noatirs surfice:
‘*ﬁr“*

Use 5 radiators 34T - Tlen €10 £L. 0 surfice for enc..

SRR X +*- - i  made o N S R
10 cectiors = lonTita BO+S bt Ly Y den

™o offices with stairvyy adJocent,
25370 ~=%%5.2 83. Tt. o rodiatl 7 surfice,

"
Use 1-2¢ 11n.=27 sections = ler it 65 4159 =0, 5% 1o,

264000 0 16% ga. Tt. O noutlysg curings,

anh
Uge 1l=00 in.=-22 sactlons = laxzt, 70 41,00 =000 11, 1oy

cerriany (first fleer). ,
radiators - ¢ gections - 2: 1r bl = Llerst, 15" ¢, 0=
17.5* lons.

Store roo:.., 9;,p0@j?;f,=379 g, L, of r.distln sirice.
Use 3 radlcicrs 125 si1. £t. €.on =20% = 50 zacilons

c0" 415,45 =05, 50 long,

Toilet roor. 1 radiator - 0¥ nlinl - 32 sectlions - 04
15.5®95.5% lors.



MACHINE SHOP: Building No. 2.

Tnis is a one story dbrick dulldinz, 165 It.
X 50 ft. with saw tootn roof construction, It is to bde
used for a machine shop with a temporary cement ladora=-
tory partitioned off at the west end of the dbullding.
The dbullding will be blower heated, with two main pipes
running the length of the duilding, one down each bay.
Tnis is necessary in order to place then above the
trusses where they will rot interfere with the line
shafting in one vbay and a traveling erane in the other,

e cement lavoratory, deing very dusty, will
b2 heated by direct radiation; but, as it 1s only a
temporary room, the blower sgstem is designed to heat it

upon the removal of the partition,



. - cea e o ean, ey
ot L e [ S I . RIS W DY

rotearrination of rdiatin: surlacasa,

166G X 17V =< ,720 g, o, (totnl side wi3l).

L
ie a4 Ug

1

. - -~ pd "1 - r —_ T
SOoviindorio, ""i" X 9rt=¢ls

t97]

1

2 virdors, 3" x C.5' =51 8. Tt., total a6) 1, 4. of

slnss.
2 doors, G,5' X ¢' =155 sa, TU.
2,730 =(éust+183Y) =2,40 g1, U, of brick vall,
10 pillogters, 2,09 X 24,5 =508 o, . ¢l 17" vull,
1,00 = S5 =1,000 g1, ft. ool 12" walil,
Soutn elevation.
Sace as Norta eleovation.
Toat elevation,
17 x 45 =016 gy, T, up to roof.,
<1li ga. Ft. in gutlen,
E16+216 ==1,0328 g1, Tt. in erd vall.,

2 windows, 1Y x Wr=0 . 11,

2 " Sl X G = hT B, L.
2 " SV X Peb'm=hY g, TUL total 1lu Cue TUGsLliES
1,002 —(12¢ +112) = aGH @i, Tt, 61 1% vall.
vest elevetios.
1,058 ©gq. ©t. in eno vall,
2 windoiiz, Job' x 5'=x1 g1. TT.
2 " SA=0M GV BT sg. Dh. BONma 100 g1.rteslas

2 doorz, .5 X §'=183 ©a. L.
1,038 = (153 +100) =771 ¢1.5%, o 12" vl

Cubical conterts, =16:5,140 cu. I,

r2



ToL s, 17

1,60+ 1,60 #7570 +7TL=L,77y 200 [4. o) 12% wall,

-, -~V sor o~ Nl - -~y T
AN+ 300 =400 co. T 68 17V ovall,

CE34 GO #1106+ 30 =1,500 o7 Tte o gmlozs. (Sia» walls ).

noof.
60 X 169 X 2 =1,%40 oo fte in s 1doue (Gl ).
(19 2 2)+(2 - 2P )yH(o0b 2 2) L led'=",000 g1, T,
of roori:i.;,

setermdnevion ¢ heat lovs in Locnine=gsnon,

-~ . - ) e BT P o o
14-. .T-. hlA ‘il?‘. VaALlAL3. oy i) N el = b)’\-otﬁ-

12% 8, & . walls, dyd 0N eey =T Coley
179 e @ e valls, o2 Jen = 76,3
10,. for Northwesi exiosure = 7.0
17 8. & 2, valls, 304 X W25 = Tt
2" rlork, tar ~rnd zravel rocf, &,000 X 2= 2,080,
1.% doors, 571 . J32= 14,
10, for . w. exXTosure or & o tetal oxn,= Gl
Vindowes, W. o W vulle, 772 x 1.0y = 1l

1G,. for ¥, w. OX

'-OSE:I':”, = :.“Lo_‘}

E

Vircowe, &, o T. valls = L,
Sxyllient, 1,920 x 1,07 = 24,1010,

10, Iortn exrosur., = oLy

H=(02015 0 JOT0CY 2 165,120 +T7,9726 ) @ (0= Tlh,000 B,
By Rietchel's Ruloe, A=,2800 (3800 = 1) Fib,00 = 260, 0

PR
i.l" ECRVEREN

-

TLE,07Q/ 5+ 715,000 = yhs, 555 Btu. (To b2 surmlied),



setverndrnation of ivuter for ucnlio=coor.,
rs . s o - O v O
use Verto colls, reating 21r Tre. en to 1%0.

Cubic feet oI ulr neeced Yeor nin., . =25,7(99%,3%3 0 =101,7 "
£OL =0
Assure a velociiy ¢ 1,200 thru Lheater,

1 514; = L.TH 81. ft. o cloar arex.
’

Use rsgular 60" section,=16 sg. ft. lleds t =60 12w
!}‘.’id th = (/1 " N

Regular ¥ certers,-11 loc s,=10.15% Sy. Tt. 00 claar .roa.

.

Width o stoc. =5uY €2 % for stozerin:,
11,700 = 1,159 rt./vin, taru heater,
10.1%
Use druw turu arparatus
Far handles olr at 1UO°, und alr hes 1,142 tines 1o
vol. ot 6_;).’
11,700 X 1,152 =15,250 cue L./ in, 1o D@ handl=a vy fuo.
Assuie 1" total rressure,
Bulfalo Teorze Co.t's Colrcidnl rFam.
a7 Ty=Celivers 15,260 cu. ft.(idn. at 209 ReP, .. and
2,90 12,

5. 5.TID =5,.G6 x Mo To= O e, : ™ Tt ot o
Actual 2.5, 0. =2.96 xhj%gai;@? =240 h.?. (Tse 3 .2, 0oter),
Arerican Blower Co.'s Sirocco
Fun /T,= @elivers 11,200 cu. ft.fridn,,at 242 %7, . rd

5.% BHP,
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12,000 cu. rto/ndn, to W oalgtrivetad v ocucto,

Due to tihe obstructlon forced Ty the cerare wid line

snartirT, 1t wos necescar. 10 run tuo brarcies cve

trussesg,=one down eaci biy.
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Siz> Canrceit Veloelny ®&ine Cay:city
.s‘:opou‘ F-—./ 1-- ."‘v,. !’. .
G, 2H" LY 1yv 0.0 1w TS 2
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D, ZHv by LG 1,70 11 2 1w
B 11" P Hot

. i H ~ . v oo 4 .
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¢! 11 AR o

AL Y,3n2 1,650 11 oo ew

d.

a’ 11w 2. N5
g, 21n 5,776 1,570 11 : Hoy
et i1 2 heb

20" 4,200 1, %65 11¥ . ;
110 co s

»:." 1":,“ 2,(1:)‘"’ 1\“7:) .1..1 w ‘L«‘ 1".5)
0 11w oo Bk

Ity 16" 2,045 1,470 11"
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FORG!'=SHOP and FOUNDRY - Building No. 3.

This 1s a one story dbrick bullding, 163 rt.
X 50 ft. with saw tooth roof construction. It 1s to de
used for forge and foundry work, with a fire proof sera-
ratinz wall, The Farm Mechanics Forge-Shop will even-
tually be moved into this duilding, and the Foundry
moved to a separate dullding. The dullding will ve dlow-
er heated, with one main pipe extending down the center
of the building, The system is designed to take care of
the entire buildinz to be used as a Forge Snop, Tals is
necessary bdbecause the Foundry 1s to be replaced by the
Farm Mechanics Forge=Shop and allowance has to be made

for the air drawn out dy the exhaust fan for forges.



HaaTIFEG SYSTL 8 ZaT FURG s Saal,

Fadiation losses suie w8 1n nmuciine sqac:,
Ixaaust fur for for:ies re.a.o0ves about Hul2 cu.i't. GO oir
Por kL.

Cu.ft. 0. elr macued il g =hh,c X
ul L40-uy ) Y5

Total = 16,5800 20 o

Use a veloclt; of 1,2.0 rt.per winute thru the heater.
16,4932 = 1544 €5, it. or cla r area.

deisy .
Uge resulur oU* section - & deep 16 5if.ft.
No., Of loogs = 1h,z2t glr space 13,61 sl).1l0.-wldin ol
gtack in in, 7. +<,+ for stagzerin =77.5 1.
Use a draw tioru arparuatucs.
Fan hondles alr «t 140 desree2 anG alr nes 1,132 tines
its volune at ¢ degreesf

16,030 X 14132 =1¢,720 Cu. Lt. per win, 10 be handlec
vy Lan.
Assune 1% totul pressure,

Buffalo For:? Co. Coinoidal Tar.

=11, Tviee Po

<l

Fl‘;&ll ]\‘O. 8 huIldleS 17,)““} cll.ft. alb Z‘JJRQPQM. iaid jo!';ﬂl--’(-c &’0

Aericai: Blover Co. Sirocco Fu.

Full NOo ¢ hazdales 14,500 Cudit. @bt 195 0 Pene Uil Heslueits

PROPORTIONING DicTS Ix TORG .=8.02.
15,720 cu.ft., to be distriduted by auctu.
Ares Of outlet of fui=y sy. ft.
First lengti of pipe is 42" in diuo.
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Trosca outlet.,

Size. veloeity, Clze Coraclity  Veloelty,
fePe s AN N A L A A PO
b, H2v 17y Th 1,950 cim 1,237 Te B
2! 23 1,810 T,

Te HOw 16,150 1,850 i eI Fo by bl
. Y .

B 16w QY AN
+ ~. 0 1% Lhn 1,230 1,8 NG T S RS
« e g FoF y XD i) T te U ARV
c' 14 ¢ Fob LT
de 569 12,750 1yt 1" Gob: n00)
o 15 : b b
" - P . e | SIRS Boy 00
e, __',“4‘“ 11 ’\.»L"‘) 1 ’7’_,"') ) GO Pe 2 Lol
' 1 Cyo ek 500
£, »2v Yy 570 1,620 1. HAN Y rety HUD
L‘s. l(jﬁ {‘/‘\} 6.‘) b.’\

Te oY TaCw 1,579 1:v G ey Lo

P
-
-

-
O

=

.

¢
o

(3

-—

]
N
-

,.

<

i, 24v 4,300 1,570 1x¢ e hom 5D
i 19% ) Bew Lo

oLl 2,620 1,£00 210 1,414 T
o ! N

\A' \,'l
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