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The r-uir-mont fer M*or‘r veontilaticn in puklic
trildin~s ¢f tod~y L3 led tc variocus methois cf com-
tined Yeatinz snd Ventilating inst.llaticns.

The ccmuin~l svysteorm uscl fn bhn fellowing rags s
is kncwn as tho Attic Stean ain - Plenum Warm Air , toe
Attic Steam lYain deliveriny th- heat {c- dire t radiaticn
while th~ TPlenur Vam oir s wredl ~ntir~ly for Ventiluticn
The tre funldameontal roints in view o a,*;rst tc supnly
trhe entire rudiaticn loss from th- “uilding With hcat del
iverad Ty exihuust stcam wndoer Iive poundas pre surec to each
individval room vy Mrericen Cast Iron FMVLLtors,oe onily;
tc cur:ly th entirs vontiloticn less from th- Lul 1d1n;
kv the e ¢cf fcree *r“"t Plerum fans,th~ vontilatin: air
tce toheated fron tho cutaide terporiture tc tho temyor-
ature requirei for ..liv_ry to the varicus rcoms by r."ans
cf Tlenum 7cils c¢f such iim~nsicns that th- air siuall
enter ths fain 2ir duct ?rem® th-o Trns <t a2 censtzint vel-
ccity and a con:stont t-miorature.

The rothcl u*°‘ in d2t2rml in~ ths heat lecs: Ly
riiintion w2z te cbtzin from standard rractice -
for tho 1te L tran smission ¢f -the heat :n T.T.7. yer
heur r-r s uarcrfect ¢f exrosed zrea rer degree Jiff-
erence in tﬂmr‘ratur“ wrtween the insid: 2ni th2 cutgside
air. To cbtain the hkeat 1c:35 Uy rediation from the rooms
r~r Lour the proc-edure was as fcllows:-

Determine th2 numl~r of syuare feoet of exposed
~Aa2% area. The constant fcr sinzle pane :>lass as taken
*rom several authoritiecs nzmely ‘cffman, SJaus: and ¥Wolff
who azrrce very closely, is one F.T.U. per hour yp=r doJres
difforencs in temp-rutire Cotweon the inside and the aut-
gid2 air ror couere foot of expcesasd wrea. This constant
times the total ~xpcsel flassa area in s-uare feet sives
*he rnunurr ¢f P.T.T. radiated from toie recem threugh the
slass por heur par dn-r° Jiffcrence ¢n tenpeoratute.

The n~xt ster was te detormine the tctal sxpesed

O

wall area in square f e$,deducting the glass zrea as
fcund in the first step. The constants for differont
thickne.ses of wzll ,as reconnonded vy the Quthcr;tibs

2

cefore stated arej;tatulated cn 2 follewing race in the
cermrutaticns. Ph total wall @rea in sQuare fent tires
th~ constant fcr the rat2 of tranamissicn thrcuzh that
thickness ¢f wall ,cives the total heat loss +%rcuqh the
walls of the rcom in RiTeTeper iiour por desree diff-
crence in temp-raturo tetween the insids air and the
cutsice air.

The next stepr in tho dotemination cof the heat less
ffom the rooms is tc find the exposed ceiliny area in
syuare feet. This area times the ccnstant for ti~ rate c¢f
transmission thvcush the ceiling,which is +1CF.T.7. per
heur rer sjuare fect ¢f ~xposed area por agre> Jdiffer-
anc2 in temporature ketween tho inside and the eutside air

J
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~ives the heat lcss fer tha rocm thurpuszh the ceiling
in B.T.U. per Lour pecr da-roe iiffercnce in tenpcrature.

The tctal vclu"e cf the room was noxt computed.

s volume times the constant fer thn rute of l2akaze
transmiscsion ¢f heat Irom the reonm in B.¥.7. per

i~ foot yer hour por degree dilffeorence in temporature
ves the heat loss from “he rocm in F.T.7. rer hour rer
croa difference in tann-rature.

The tctal wall 2rea =3 conpuwicd Las tc have a’dsd t
to it a certain p-rcent cf the expesel arca,which depends
on the dirrection of exposurs. The p-recentazes allowdd
“er exposur2e for th~ iifferent rocrms are Ziven on a
follewing raze cf censtents for the building.

The final 3tep iz the corputations for the total
heat loss in R.T.T. per hour from th~ rooms is teriultiply
the sum c¢f the heat lcssées throu:h the windows ,wells,
c“111ﬂv and ky convaction from tl2 rooms vy ths degree

difference in terperature ustween the inside and the out-
side air,which for "he :2se under consideration was 70°€.

The fcrroing rrinﬂ1ﬁles fellow very closely the
formulae reconmendcd by Trcfecscr Carpenter for cttain-
irc the heat losses,flon a room,Jue tc radiaticn,
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To deterrin~ the net radiation surface rsquired
to swply the radiaticn losses from the J1i"7erent rooms
the fcrmulae recommenied oy Professor Helfman in his
Teatin~ and ¥entilating Lundbook frorm data used in
standzadd practice is

Rg—-==  HE/1.7(te-t)

fg=-~= Tctal radiaticn surface,in square feet,
required for the room.

l.7=== is the numper c¢f B.T.%. given off by one
smuare fcot c¢f radiatiny surfuce per hour.

Hee—- Tot~1 Heat losz frowm the rocem.in B.T.T.

T2or hour.
t-——-temp-ratur: of tho room.
tS——~temperature of th- steam. .

Aftor ddterminin: the total net rauuiation surface
required tc suryly tho radiaticn loszs from tue rooms, it
was nacessary to ictermin~ the size cf rudiator tc install
in th~ rocms. The computed net area e&+ke Iin sjuarc feet

the radiation :surface ,dividzsd by the radiation shr-
face r2r stack as civen bv the Amorican Fudiator catalogue
determin~s the numbvesr of stecks required for the room.
These stacks were *hen Lrilt up into the proper size of
radiators for tho room under ccnsidcration.



In the determination of the size of radiator for
the rocm, the height depended on the distance from the
floocr to the window cill ani was first considered ir
finding the number of stecks for the room under con--
sicerction . In order that the rediater would not be
exce dingly long the wldth of the stacke and the number
of columns rer steck were so proportioned as to be best
sulted for the room in which they were to be placed.

For the ventilation of public buildings each indil-
vidual requires a définite amount of Ventilating alr per
hour.EBxpreczed in cublf f=et per hour this value is a
constant fortthe case under consideration bveling about
1800 cubic feet , which is considered ty euthorities zs
gufficient fo r good ventilation where the occupants &
of the room are not doing physical exercize.Aféér deéeder-
mining the amount ¢f air necessary for the building the
totzl heat loss by Ventildation i1s found by arplying hhe
formulae:-

H' equals**Q[t-t')/55
H' ****xHeat-loss by Ventilation from the building
Q *****Total number of cutic feet of ventilating
alr required per hour for the bullding.
t ***** Temperature of the air entering the room
from the register.
t' ***xx Temperature of the air in the room.
55 #***** ghe number of degrees through which one
cutic foot of air is heated by one B.T.U.
This formulae reduces to :-
Hleeoe-=,3122 x Q
for t---87.20
t'--70,00

The Plenum Fans must deliver the total ventilating
alr required for the building. Knowing the number of
cubic féét of alr to be delivered to the roome per hour
the number of cubic feet delivered per minute is found.
From the American Blower Companies Fah catalogue on
Bteel plate +type of Fans the capacity of their diff- .
erent sizes is given in Cubic feet ¢f air per minute,
The back pressure or static pressure agairst which the
fan delivers this air is one inch.and size Number 180
is necessary to completely ventilate the building pro-
rerlyv,

The Plenum Coile through which the fan tckes its
Ventilating air to deliver 1t to the rooms has to be of
such a depth with the air passing over the ccils ateza
srecified velocity as to raise the zir from outside
temperzture to the temperature of delivery to the rooms,
The limiting velocity of the atr ,acting against a statk
pressure in kheemain air duct,ard passing cver the coils
such that upon leaving the fan it will have attained the
proper amount of heat and be most edonomicda}l in the nume
ber of stacks in the heater are given in the Buffalo
Forge Cowranles Fan an Heater Catzlogue. From this
data the depth of heater is obtzined which will raise
the ventilating air from autside to delivery temperature
each section of the heater teing four ripes deep.



The totel number c¢f square feet of surface required
forthe heater to raise the volume of alr to ve delivered
by the fan to the building tc that degree of temperature
necessary to supply the ventilation loss.

The formulze used in the calculation of the heatling sur-
face is:-
BRs equals H'/7.8(ts- 3—2155—!5 )

Re***** Heat surface,

H'*»*x%x Heat Loss by ventilaticn from the building.

7.8 ***raye of transmission of heat to the air
passing through the coils,

t****** temperature of alr entering the room at the
register.

ts **** temperature of the steam 1m the heater,

t's *** temperature of the room.

This total radiating surface required in the heater
divided by the number of coills de-p the heater must be to
obtzin the rroper temperature of delivery, gives the num-
ber of equare feet c¢f surface rer stack in the heater,

The Buffalo Forge c-talogue value for the depth of heater
reocuired to cbtain the proper temperature for the ventil-
ating 21r,87.2° in thks case checks the velue for the

depth of heater a2s taken from the J.D.Hoffman Fandbook

on Heatipggand ¥entilating and the requirement im a depth
of twenty pipes or fdue sections of “our pipes to a section
The size of heater is then obtained bv refering to the table
on the sizes of Ruffalo Standadd Heaters.

For the quantity of air to be delivered by the fan per
minute the free air sprace is determined by dividing the
number of cubic feet supplied by the velocity of the air
over the colles in feet per minwte. This value should check
the value found for the free air space in the heater det-
ermined upon and does within seventy one hundredths of a
square foct.which is as close a value as can be obtained,

The size of air ducts required for the delivery of the
ventilating alr to tie various rooms ies found by :-

A ****x Area of the duct.

Q **»** Quantlity of air to be supplied by the duct,
in cublc feet per hour.

V ***x* Velocity of the air in the duct at the point
¢t which the secthon is to be determined, Velocity in
feet per minute .

144/60 & factor whichm reduces the area of the duct
to square-fnches of cross-gectional area,

The atove formulece zpplies to any portion of the
ventilating air duct and gives a result in equare inches
from which the dimensions of the duct are determined.

All radiators are to be of Cast Iron and of the
American Fadiator Compenies make,

Radiator connections and piping including the steam
main and return equipment are to be of the Crane Companles
make and to be of standard Cast Iron material threaded and
reamed and ready for assembly .

Beater connections and pipins to be of the Ruffalo
Forge make and of the kind specified in the Heater equip-
ment aece=sary for the heater determined upon,



Window Scheduel and sizes for:-

Basement: -

West side:-(54-43) 8226—34 *:5o____._--28,03 sequare feet.
East side:-(54-42 2(26-34 -------28,03 s8quare feet.
North side-(58-42 2§88-34 -------- 30,I3 Square feet.
South side-(48-42) 2(28-34) = ccoeeea 27.22 square feet,
First floor:-

West side:-(54-50) 2(26-42) @ -----=- 33.90 square feet.
East eide:-(84-50) 2(26-42) @ ——eo--- 33.90 square feet.
North side-(58-50 2(28=42) | e-cemee- 36.50 square fedt.
South side- (58-50 2(328-42) W ee-- -=-36,50 square feet.
Second floor:-

West side:-(54-48 2(26-40 -e----==33.8 square feet.
East side:-(54-48) 3(36-40 cecee-==33,80 square feet.
North side-(58-48) 2(28-40)  —ccceccce- 34.90 square feet.
South side-(58-48) 23(38-40) —wee- —===34,90 square feet.
Third floor:-

West side:-(54-46) 2(26-36)  ececce— --30.35 square feet.
East side:-(54-46) 23(26=36) e—eccoece= 30.25 square feet,
North side-(58-46) 2(28-36 ceme——==33,53 square feet,
South side-(58-46) 2(28-36 ———————-32.53 square feet,
Fouzth floor:-

West aide:-(2§26—34 —eeeeeeeaI2,30 square feet,
Faet side:- 2(26-34 ¥eoeeeee-12,.30 square feet,
North eida-8528-34 ceeeee—e-13,22 square feet,
South side-2(28-34 ) = ceceacece- I3.22 square feet,

South side center windows above Mechanical Laboratory.

Third floor :-(40-36) I1(40-46) —~—eee—=23,77 square feet,

Second floor:—§40-4og 1240-48g —eee--e=24,44 square feet.
Fourth floor:-(2(20-34) ccecceecee—ee 9,44 square feet.

VWeet windows in Fast wing above Mechanical Laboratory.
Second Floor:-(58-48) 2228-403 ----- 34,20 square feet.
Third floor :(58-48) 2(28-36) -=---=-35,53 square feet,
Fourth floor:-(2(28-34) —ceeeccecaeae-13,22 square feet,
Fast windows West wing above Mechanicl Laberatcry.

Second floor:-(none)

Third floor:-(58- 40) 2(28-36) eev—e---32,53 square feet,
Fourth floor:-(2(28-34) =  ecoccmmemeem 12.22 square feet.



Heating and Vemtilating Calculations for the Basement of the
New R,E.0lds Mechanical Ruilding.

Basement,
¥indow scheduel:-
West side 1(54x42) 2(36x34 28.03 square feet
East side 1(54x42 2(26x34 28,03 square feet
North side 1(58x42 3(28x34 30,13 square feet
Scuth side 1(48x42 2(28x34 27.22 square feet

¥all and window constants:-~

Heet transmission «222 for 20 " wall
Heat transmiscion 1,000 for glass
South exposure 5 percent
Fast exposure 15 percent
North exposure 25 percent
West exposure 25 percent
Eeight of ceiling 13 feet 6 inches
Feight of window cill from floor 2feet 10 inches

Redliator heightes except for corridprs 33inch.

American Radiators used of Cast Iron ,two colmmn,eight inches
wide three inches thick with a total radiating surfaceof 3.33
square fcet per stack.

Formulae: -

Total Heat loses by radiation:- H: (Gplus ktimes W plus.02nC) tx
---=Total Eeat loss in R.T.U.per hour.

G --—-Total Glass area in room.

k ----ccnstant on heat transmission through the walls.

4

n

]

----Total wall area exposed minus the glass area.

----number of air changes per hour in the room for ventilation
C -=—--Cubic contents of the room.
tx ---difference in temperature between the inside air and the
outside air,

Quantity of air required per hour for ventilation Q:180C0 n
1800 cubic feet required per person per hour.
n --- the number of person requiring air.

Total heat loss bty ventilation H': Q(t=t')
55

Q---ventilating air required.
t---temprerature of the air at the register. gb,gb
t'—-temrerature of the air in the room.

£ --a constznt denoting that one cubic foot can be heated
through 55 degrees bv one R.T.U. (of air)
With ¢t at B4@ and t' at 70 this formulae develors into

H' equale D.3133times Q the air required

for ventilating purposes.



' Rasement .
Formulae continued:-

RsRadlator surface--Rs- H equals.C04 H
1.7( 220 -70)

I.7 --represents the rate at which the radiator surface gives off
heat in B.T.U., per square foot rer degred difference between

the temperature of the air surrounding the radiator and the a
aveaage temperature of the heating medium which is taken at

220 for exhaust steam at five pounds gage at which this system
receives it .The temperature of the surrounding air being room
temperature 70 degrees. )

In calculating the radiation surface the actual amount
as found by the preceeding formulae is increased by twenty five
percent to take care of ventilating losses.

This formulae reduces to .005 H,

Witk a given quantity of air passing through the main air duct,
the calculations for which are shown under the Plenum and Vent-
ilating side of the problem for the size of main duct required
and the branch ducte,the velocities of air entering the diff-
erent rooms for ventilating purposes was taken depending on the
use of the room and the number of occupants between hhe limite
of One hundred and Five hundred feet per minute holding close
to standard practice,

Assuming an air velocity for the register with a known
amount of air to be furnished to the room per hour the formulae
for the area of the geéss register is :-

A equale Q' the ventilating air times 144/60V
The fraction 144/60 converts the Quantity of air per hour to
the quantity per-minute for the use of V in feet per minute,
while the term £@4 makes the final answer in square inches of
groes area of register.This formulae takes the form of

A equals 2.4 times Q'/V which is applicable for any
part of the ventilating ducte in-determining its secticnal aresa.

From the gross area of the register the size of the open-
ing is determined , the width of the opening being recorded
first and the depth second in my tabulations.

The temperature of the steam under five pounds pressure
as supplied to the heating system hasa temperzture of 220°

The temperature of the ventilating alr leaving the reg-
istersis 872.3.

The temperature of the roome is to be kept at 70 degreecs
with an outside temperature of zero degrees thus allowing for
the worst possible condition.

The preceeding formulae apply to each room individually
in determining the several items enumerated. These arply thro-
ugh out the building and are used for each room eeparetely in
the salculations.

Radiation losses plus twenty five percent of the se losses
are supplied by direct radiation , while the Plenum Fan fur-
nishes all Ventilation lose in the building.



Constants for Heat Transmission through the Walls,Windows and
Doors, in B.T.U. per square foot per hour per degree differemce
of Temrerature,

Glase surface:- ——eeed1,CC .

Ceilings ,Joist with single flocr and roofinge—---—--.,I0

For :=-
Basement with 20 inch wall ecccrcrrcmccmet ev e, 223
Firet floor with2C and I6 inch wallg —--eeceee-=,222 and.272
Second floor with I4 inch walls e 273
Third floor with I6 and I4 inch walle -ceeee == «+26 and.z7
Fourth floor with I2 inch walls e—ccmcceccee-=,3I3
Fourth flocr with ceiling as above stated ——eeo .10

Percentages allowed for exposures :-

South exposure -—reccecmcmmm e cen e .05
Fast €xXposure ecee—cceccorcmcrercrccammee—ce-=gI5
West €XPOBUTE === cormooo = R <
North exposures —=-cecececeee- ——— e ———— .25

In the use of these constants the percentages of exposure
were used in deterdiningthat amount of area of exposed surface
sufficient to transmit from each room as calculated a greater
number of B,T.U., than would adtually be radiated by the wall
exposure which the room actually has.In this way sufficient
heat iefound by the fommulae for total radiation loes to over-
come twenty five percent more radiation area,in the case o°f
nerth or west exposure,than it would seem necessary but due to
the high velocity of the wind over exposed surfaces ,it literally
wipes off that excess twenty five percent of heat which these
constants supply in the total heat loss. ¢

Py the constants of heat transmission the actual rate of
passage of the heat Brom the room to the exposed surface in
B.T.U. per square foot per hour per degree of difference of
Temperature is allowed for in the total heat loss formulae.

The formulae used in detertdning the total heat loss from
each room by radiation is:-in B,.T.U. per hour.

Hea& loss equals-{Glass area (plus) the conestant of Heat
transmission for thet thichness of wall exposed,times the wall
area exposedwith the percentageof expoessure added (rlus) .02
times the number of changes of air required in the room times
the total volume of ghe room in cubic feet) all multiplied by
thedifference in temperature between the inside and outside air
which was taken as seventy degrees for this locallity.

All area in this formulae is in square feet and all volumm
in cubic feet. For fourth floor losses there has %o be added to
this formulae,before multiplying by the temperature ,the con-
stant for Heat transmission through the cedling times the numbe
of square feet of exposed roof area,also I.3times the total
square areacf exposed roofing has to be usedinstead of the
actual roof area in order to take sare of the exposure,loeses



Calculations for the Heat Losses in BR.T.U. per hour per degree
difference in Temperature, Square inches of net register area

for ventilating the rooms, Square feet . of net radliator suz-

face required to sudbply the radiation loss, The amount of

Ventilating air required for each room in Cubic feet per hour.

BASEMENT,
Constants for the basement:-
Height of windows from the floor--—-—- 210"
Height of Radiator used —ceeeeee—- 33"
Number of column to each radiator section--—-23
ROOM(I).

Dimensions of stack -(2 x4 x13'6" 4x8'6"x13'6"
Windows --Two north @ 30;13 square feet---60,26 TOTAL
Wallse 517x13.5) plus.25(17x13.5) minus 60.236--237.20 TOTAL
Volume 23,5x17x13.5) plus(6.5x3,5x13,5) =----4731.62 TOTAL
Heat Loss—-(60.26 plus.333(227.2)plus.03x1x4722)70-~
Radiation Loss--14,357 B.T.U. per hour,

Number of people to be accomodatedeeeececcceee —_— 5
Number of cubic feet per person 1800
Cubic feet of air required per hour 5x1800--=--=-9000
Heat Loss by ventilation 9000x,3122 -~----—- 2810 B.T.U,
Radiator surface required for the room

14357%X,005---==-=- 73 1/3 square feet
Number of sectiones to a raddator —--—e---11
Number of radiators ——ecceceeeceee-—o 3

ROOM {(3)
DIMENSIONS of ROOM--(11'8"x22'8"x13'6")
Dimensions of Stack-(2'x7'x13'6")

DIMENSIONS of ROfM -282'6"117'113'6“; -26‘6"33'6"x13'6”;

Windows-- One north 830,13 sjuare feet 30,13 TOTAL
Walls A&'&lﬁ.ﬂpluag.ZSMT.ﬂS.S)-30.13— 163.9 TOTAL
Volume--11,5x23,5x13,5)-(2x7%x13,5) —eee—- 3304,00 TOTAL

Heat Loss--(30.13 plus.322(163.9)plus.02x1x3304)70=--ou
Radiation Loss--9280 B.T.U. per hour.

Ndmber of people to be accomodated ——-ee--e-—- 4
Number of Cubic feet per person —-—--e-- 1800
Number of Cubic feet of air per hour 4x1800----— 7200
Heat Loss by Ventilagion 7200x,3122 -~ 2252 RB.T.U.

Radiator surface required for the room
9280x.005~=—ecee---46 3/3square feect

Number of radiators ——ecm—e—— 1

Number of sections to a radiator -- 14

The constant used in determining the Ventilation loss.3122
is the temperature of the air entering the room from the
fan(87.3) minus the room temperature (70) divided by the
number of degrecs through whish one cubic foot af air can
be raised by one B.T.U. This constant times the number of
cubic feet of air supplied to the room for ventilating pur-
poses gives the number of B.T.U. lost by the ventilating air



ROOM (3)
DIMENSIONS of room(23'6"x39'x13'6*)
Dimensions of stack(28'x3'x13'6")
Windowg-- Zwo North 630]13 ——eceveu- 60.26 square feet
Walls(22.5x13.5) plus(23.5x13.5).35 -60,26--319.43 "
Volume (32.5x39x13.5) ==-=-——--minue 7588 --8053 Cubic fma
Heat Loss —-—---(60 26plus.3223(319.4) plus.03x1x8053)70
Radiation loss--20454 B,T.U. perlr
Number of people to be accomodated 15
Number of Cabic feet per person 1800
Cubic feet of air required per thour-----37000
Heat loss by Ventilation 27000x.33}32--8450
Radiator surface required for the room--

20454x.005 —cece- 103 1/3 square feet
Number of Sections to & Radiator--- 15 ---16
Number of radiators installed 2

ROOM (4)

DIMENSIONS of room(23'6"x40'x13'6")
Vhindows —-Four East €28,03eececcccee—-= 112,12

Two North €30,13-cce— 60,36 Total-173.38
Walls (( 22,.5plus 40)13.5 plus.4(22.5plus40)-172.38-705.00
Volume22.5x40x13.5) —--—- 12150
Heat Loss-—--(l?B 38 plus.?28(705)plus.0811x12150)70 '

Heat Loss by radiation——- 40033 B.T.U.
Number of people to be accomodated «=--- 10
Number of cubic feet of air per person--- 1800
Number of Cubic feet to be supplied pdr hr- 18000
Heat Loss by Ventilation --- 18000x.3122-- 5630
Radiator Surface required for the room--
40033x,005-~ 203 1/3
Number of Radiators installed
Number of stacks per radiator 8(20) 1(21)
ROOM (5)

DIMENSIONS of Room(29x26'o"x13'6';
Dimensions of etack(16x1'6"x13'6"
Vindows----Three South® 27.23-- 8l1.66 square feet

Three East 628,03——- 84.09 "

Total l165.75 " "

Walls ﬁ(agplus 36.5)13.5 plus. (29plus26.5)13.5-165175-~598.5
Volume (29x26,.5x13.5 (1611 5x13,5)=—- 100570

Heat Loss (165.75 plus.323(598. 5) plus.02x1x10057) 70e—-
Heat Loss by radiation--35112 B.T.U. per hr.

Number of people to be accomodated--- 10

Number of Cubic feet to be supplied per persor (1800 -

Number of Cubic feet of air per Hour----10x180U--18L0LU

Heat Loss by Ventilation 18000x.3132-- 5630
Radiation surface required per room—--
35112x.005««-- 176 3/3

Number of Raddators installed 2 -
Number of Sections per Radiator 1(268) 1(37)






Room (6)

DIMENSIONS of Room(10x29x13,5)
Windows --One South 827 .22-—--e-- 27.32 square febt
Walls 10x13.5) plus.05(10x13.5)-27.23--114.83 " "
Volume ---(10x29x13,5) 3915 cubic feet
Heat Loss-(27.22plus.222(114.53)plus.02x1x3915)70

Heat Loss by Radiation 9170 B.T.U.
Number of peoplle to be accomodated 3
Number of cubic feet to be supplied per person 1800 per houe
Number of Cubic feet to nke supplied per hour 5400

Heat Loss by Vemtilation (5400x.3122)-- 1690
Radiator surface requkred for the room--
9170x.665-- 46 3/3
Number of padiators installed 1 -
Number of Stacks per Radiator 14
ROOM (B)

Dimensions of Room(36'6"x38'6"x13'6")
Dimensions of stack(15'x1'6"x13'6")
Windows-- Three South@27.83--- 81.66 square feet
Wallg—---(26.5 x13.5)plue.05(26,5x13,5)~81.66-=-294 " n
Volume of the Room(26.5x38.5x13.5)-15x1.5:13,5§—-13472 Cu. Ft
Heat Loss --(81,66plus.2°3(294) plue.03x1x13472)70
Heat Loss by Radiation--29848

Number of people accomodated 10
Number of cubic feet of air per person 1800
Number of Cubic feet of air per hour (10x1800)--18000
Heat Loss by Ventilation--(18000x.3132)-- 5630
Radiator surface required for the room:-

29848x,005 -=150
Number of Radiarors installed 3
Number of stacks per Radiator 1(23) 1(32)

ROOM (8)
DIMFNSIONS of Room(This Room is the Mechaniocal Laboratory
and has sufficient Heat developed in it to mupply its heat
loss 8o does not have to be considered in the calculations,

ROOM (9)
DIMENSIONS of Room(17'x10'6"x13'68)
Dimensions of the Stack(10'6"x1'6"x13'8")
Windows —---none
Walls exposed none
Volume(17x10,5x13,5)-(10,5x1.5x 13.5) ‘
Heat Loss --( VOLUME)x.02x1x70wc—eeee-—e-= 3076 B.T.U.

Number of people accomodated 3
Number of cubic feet of air per person 1800
Number of Cubic feet of ait per hour 5400
Heat Loss by Ventilation (5400x.3132) 1690
Radiator surface required for the room

3076x.005 16 2/3
Number of Radiators installed 1 -

Number of stacks per Radiator 5



ROOM (10)
DIMENSIONS of Room(28x27x13'6")
Dimensions of stack None

Vindows--Three South €327.22 ——- 82186 SQ. Ft
Walls 28x13.5) plus.05(28x13.5)-81.88-- 315.,2 " n
Volume 38x37x13.,8) ==~ 10206 Cu.Ft

Heat Loss by Radiation:-
(81.66 plus.2°3(315.3)plus.03x1x10206)70

Heat Lo8g==-=---34976 B,.T.U. per Hour.

Number of people to be accomodated 20

Number of Cubic feet of air per person 1800

Number of Cubic feet of air per hour(20c1800)---36000

Heat Loss by Ventilation(36008,3132)---- 11370

Radiator surface required for the room:-
24976x,005 —--==--126 3/3

Number of Radiators installed - 3

Number of Stacks per Radiator 3 (19)

ROOM(11)

DIMENSIONS of !oon(36'6'138'6'113'6"g
Dimensions of Stack(31'6"x1'6"x13'6"
Windows-- Four West € 28,03 113.13

Four South 8 37.23 108.88 321 Total.,
Walle (36.5plus38.5)13,.5plus.35(75x13.5)=221-——= 1044.6
Volume(36.5x38,5%x13.,5)~(21.5X1.5X13,5) === 18535.4
Heat Loss by padiation .

(321 plus.322(1044.6) plus.02x1x18535.4)70

Heat Losge e—ee-=-57653 B.T.U.per hoye

Number of people to'be accomodated 30

Number of Cubic feet of air per person 1800
Number of Cubic feet of air per hour 54000
Heat 708s by Ventilation (54000x.3132) 16900
Radia%or surface required for the Room

57653x,005««- 276 2/3
Number of radiators to be installed 4 -
Number of stacks per Radiator 3(20) 1(33)

ROOM (13)

DIMENSIONS of Room(34x29x13'6")
Dimension of Stack(33'x1'6"x13'6")
Windowg——-Three North@ 30;13---e-- 90,39
Three West @ 28,03--ve—0- 84.09
- 174.48 Total
Walle--(34 plus 39)13.5 plus25%(63x13.5)-174.48--888,60
Volume--(34x29x13.5) -(23x1.5x13.5) 12793.50
Heat Loss by Radiation:-
(174.48plus.232 (888,.6)plus .02x1x12793.5)70
Heat lLoss —veece-e 43,960 B,T.U. per hoyr

Number of people to Ge accomodated 30
Number of cubic feet of air per person 1800
Number of cubic feet of air per hour 54000
Heat Loss by Ventilation 54000x,3132 16900
Radiator surface required for the room
43,960x,005--cea—e 230

Number of Radiators installed 3
Number of stacks per radiator 3(33)






ROOM(13)
DIMENSIONS OF Room 212:29x13'6')p1u35'6"x5'113'6“)
Dimensions of stack(6x8x13'6") Outer dimensions of a closet
Vindews--~-0One North €30,13-— 30,13 8q.Ft
Walls(12x13.5)plus.25(12x13,5) minue30,13--173.3 " ¢
Volume --(12x29x13,.5)plus6x8x13.5)-5,5x5x13.5--4432 cu.Ft,
Heat Loss by Radiation:-

(30.13 plus.32°3(172.3)plus.03x1x4432)70
Heat Loss---10976 B,T.U. rer hour

Number of people to be accomodated 5
Number of Cubic feet of air per person 1800
Number of Cubie feet of air per hour 9000
Heat Loss b§ Ventilation (9000x.3133)-- 2815
Radiator Surface required for the room

10976x.,005 == 56 3/
Number of Radiators installed )
Number of Stacks per radiator 17

ROOM(14;

DIMENSIONS OFRoom(23'6"x20'x13"'6"

Dimensions of stack (11x2x13'6")

Windows-----(Two North €30.13 60.36 square feet
Walle —-(30x13.5)plus.235(30x13.5)- 60.,36--377.30 " "
Volume --23,5x30x13,5)=11x3,13,5)c==cc- 5778,00 " "

Heat 1,088 by Radlation:-
60,36plus .232(277.3)plus .02x1x5778)70
Heat Lo88—=---16618 B.T.U. per hour

Number of people accomodated 10
Number of Cubid feet of air per person 1800
Number of cubic feet of air per hour 18000
Heat Loss by Ventilathon (18000x.3132) 5630
Radiator surface required for the room

16618x.,005) ee-- 83 1/3
Number of Radiators installed : 3 -
Number of Stacks per radiator 1(13) 1(13)

ROOM (15)

DIMENSIONS OF Room(8'6"x323!'6"x13'6")
Dimensions of stack$4x3x13'6")

Windows --One North 30,13 30.13 Sq.Ft
Valls -—{8.5x13.5) plus .35(8.5x13.5)-30.13--113.3 Sa.Ft.
Vo}ume —(8.5x32.5x13.5) -( 4x3x1$35) —-c--—- 2473,9 Cu/Ft.

Heat 1068 by Rudiationn .
(30.13 plus.322(113.3) plus .03x1x3473.9) 70
Heat Log8g~=---7334 B.T.U.per hour

Number of people to be accomodated 6
Number of Cubic feet of air per person 1800
Number of Cubic feet of air per hour 10800
Heat Loses by Ventilation (10800x.3132)-- 3380
Radiation Surface required for the room
7334x,005--=- 36 2/
Number of Radiators installed 1 -

Number of stacks per Radiastor 11



FIRST FLOOR.
Room air to be heated to 70° by direct radiation ,the Ventiél-
ating air to be supplied to the rooms as a separate unite at
a temperature of 87.2°,
The Constebts for the first floor are :-
For Heat Transmissdon through 20" wall:- .323
For Heat Transmissionnthrough single Glass--1,00

Window Scheduel :-

West Side——-- 33.9 square feet
East Side--— 33.9 square feet
North Side ——-- 36.5 square feet .
Séu th Side---=- 36.5 square feet

Room heat Losses figured individually aes numbered on the
Floor design.
Height of windows from the floor--- 3!'6"
Height of Radiators installed 26"
Fumber of column rer stack 3
Square feet of heating surface per stack——- 3.75 sq.ft
Cast Iron Radiators (PEERLESS) installed.

. ROOM (101)
DIMENSIONS of RoomsstO'G"xls'6')niauo(2x4.5x13'6")
Dimension of stack( 2x4x13'6")
Windows --One North €36.5 36,5 Bq.ft.
Wallse 29x13.5)p1ua zs%(exls.sg-se.s---.- 115,3 =
Volume (9x30.5x13.5)-(2x4x13.5 3613 Cu.F¢
Heat }0ss br radiation:-

(36.5p1us.222(115.3plus,.02(1x3613) ) 70--

Heat lLosg==----8008 B.T.U, per howmr.

Number of people accomodated 3

Number of Cubic feet .of air per person 1800

Number of Cubic feet of air per hour 3600

Heat 'Loss by Ventilation 3600x.3122 1125

Radiator surface required for the room:-
8008x.005 - 41 1/

Number of Radiators inssalled 1 -

Number of Stacks per Radiator 11

ROOM (103)

Dimensions of Room(ZOan'GBxxls'6"§p1us(4x7'6"113'6")
Dimensions of Stacks(2%4'6"x13'6"
Findowg—— Two North € 36i8" square feet —--—-9§,0e8q ft,
Walls -(20x13.5) plus.25(20x13.5)- 98,0~—- 210,5"
Volume (20¢c20.5x13,.5) plus (4x7'6"x13,5)-(3x14,5x13,5)--6051.5 cuft
Heat Loss by Radiation:-
(73rlue.322(210.5)plus .03(1x6051.5))70

Heat Loss —~------1€6282 B.,T.U. per Hour,
Number of people to be accomodated 3
Number of cubic feet of air to be supplied per person 1800
Number of Tubic feet of air to be supplied per hour 5400
For Toilet ~
Number of persons 4e-be-accomodated with air 3
Number of cubic feet per hour 5400
Radiation Surface required for the Two roomsl6849x,005--86 1/
Number of Radiators installed 3
Number of stacks per radiator 1(11) 1(12)

Heat Lose by Ventilation------(5400x.3132)--- 1680 B,T.U,



RoOM (103)
DIMENSIONS OF Room(12x15'3"x13'6")plus (5'9*x3'6"x13'6")

Dimensions of the Stacks None, ’
¥indows one North @ 36,5 -—w--ccoeceee 36.5 sq;ft.
Walles (13x13.5)plus .25(12x13.5)= 36, 5=w- 66,0 * »

Volume (12x15.25x13.5)plus5,75x3.5x13.5)plus Toilet (4.5x6.5x13.5)
3136 Cubic feet.
Heat Loss By Radiation:-
(36.5 plus.322(166) plus.02x1x3136)70
Heat Los@-----9536 B,T.,U. per hour

Number of people to be accomodated 3
Number of cubic feet of air per person 1800
Number of cubic feet per hour 3600
Heat Loss by Ventilation (3600x.3132) 1135
Radiator surface required for the rooms
9536X,005  =———-— -— 48 3/4
Number of Radiators installed 1 -
Number of stacks per radiator 13
ROOM (104 )

DIMENSIONS OF Room:-(10x31x13'6")
Dimensione of stack mmmam (9x3.5x13.5)

Windows:- eeeee=0ne North @36.5 - 36.5 square # ¢
walls (10x13.5)plus (10x13,5).35e36.5«~= 105,3 * "
Volume--{ 31x10x13.5) =(9x2.5x13.,5) === 3519.0 Cu.Ft.

Heat Joss by Radidtioncs
(36.5p1lus.232(105.3) plus.02x1x3519)70

Heat Logs-~—e-=---7714 B,T.U.per hour,
Fumber of people to be accomodated 3
Number of cubic Feet of air per person 1800
Number of cubic feet of air per hour 5400
Heat loss by Ventilation (5400x.3123) 1690
Radiator surface required for the room
7714x,005-~~ 37 1/2
Number of radiators installed ) U
Number of stacks per radiator 10
ROOM (105)
DIMENSIONS OF Room(40x22'6"x13'6")
Windows --Four East € 33,9---- 135.6
Two North € 36.5-——- 73.0
Total--308,6
Walls40plus 23.5)13.5plus .4(859.4)-208,6-==- 1034.6 squaxft.
Volume (22,.5x40%x13,5)=——-- 13377  cfbic"

Heat Loss by radiatione--
(208.6 plus .322(1034,.6) plus.02x1x13377)70

Heat 088 —cecceeee= 48013B.T.U.per hour.
Number o” people accomodatedee—e- 15
Number o° <ubla fect of air per person 1800
Number of cubic feet of air per hour 27000
Radiator surface required for the room

48013x.005 240 square feet
Heat loes by Ventilation (27000c¢.3123)---- 8450

Number of radiators installed 4
Number of stacks per radiator 4(16)



ROOM (106)
DIMENSICNof Room(32'6"x9'6"x13'6")

Windowe 1lEast @ 33,9-ccccecccan—-—. 33.98q ft
valls (®,5x13,5) plus(9.5x13,5)x15%=33,9----- 113,6 8q ft
Volume -(32,5x9,5x13,5)-e-—w 2942.0 Cu ft
Heat Loes by radiation
(32.9plus.322 (113.6) plus.03x1x2943) ,70
Heat }088 =-=-eee--8267 B,T.U per hour
Number of people to be accomodated . 3
Number of cubic f#et of air per person 1800
Number of Cubic feet of air per hour 5400
Heat Loss by Ventilation (5400x.3122)e---- 1690
Radiator surface required for the room
(8267x.005) ——e-- - 41 1/
Number of radiators installed 1l -
Number of stacks per radiator 11
ROOM (1.87)
DIMENSIONS of the Room(29'x37'3"x12'6")
Windows--Three Séuth €36, 5-- —ececeee 109.5 sq.ft
Three Ealt @33.9 e e 0SS e 10107 Bq.ft.
Total-211.2 Sqft

Walls (39plus 27.25}

Volume -(29x27.25x13.5

Heat Loss by radiation---
(211.2p1us.222(690.4) pluse.03x1x10665)70

- e oo - oo

13.5 plus .20(759)-311,2---690.4 Sq. Ft
10665

CubicF

Heat Losg «=ee- 40446 B,T.¥.per hour
Number of people to be accomodated—- 15
Number of cubic feet of air per person 1800
Number of cublic feét of air per hour 37000
Heat Lose by Ventilation (27000x.3133)---—-- 8450 B,T.U.
Radiator surface required for the romm
(40446x.005)-=cceuee 203 1/2
Number of Radiators installed 3 -
Number of stacks per radiat-r 3(18)
Roou(loeg
DIMENSIONS of Room (11x23'6"x13!'6"
Windows One Sputh @ 36,5 cocrecocee- 36.5 square feet
Valls (11x13.5)plus .05(11x13.5)-36.5 119.4 " "
Volume (11x22'6"x 13.,$) ——-ceeee 2005 cublec "
Heat Loss by Radiation
(36.5plus.222(119.4) plus .03x1x3005)70
Heat Logs —==-= 7217 B.T.U. per hour.
Number of people to be accomodated 3
Number of Cubic feet of air per person - 1800
Number of cubic feet of air per hour 3600
Heat Loss by Ventilation ee==--( 3600x.3122)+-1135
Radiator surface required for the room
(7217x,005) =—-=p 37 1/
Number of radiators installed 1 -
Number of stacks per radiator 10



~-
jo

ROOM13}09)

DIMENSIONS of Room (38'6"x26'6"x13'8")
Dimensions of Stack (15'x1.5'x13'68 )

¥indows--
Walls

% ok ok % % 3 % 3k %k ¥k

Three South @ 36.% 109.5 sq.ft

—(26,5x13.5)plus .05(26,5x13,5)-109,58366,0 * "

Volume --(38,5x36,5x13,5)=(15c1,5x13,5) *****%13390 "

Heat Loss

by radiation

( 109.5 plus .333( 366) plus .03x1x13390) 70

Number of
Number of
Number of
Heat Loss
Radiation

(30563x,005)

Number of
Number of

DIMENSIONS of Room(44x37x13'6")
Ceiling exposure

Volume of
Heat Loss
Number of
Number of
Number of
Heat Loss
Radiation

Number of
Number of

DIMENSIONS of Room
Dimensions of Stack

Two South @ 36,5
(48213.5) plus ,05(13.5x48)

Windows
Walls

Volume
Heat Loss

Number of
Number of
Number of
Heat Loss
Radiation

Number of
Number of

Heat Loss ****#**x 30563 B,T.U., loss per hour
people to be accomodaged 25

cublc feet of air per hour 45000
cublc feet per person 1800
by ventilation (45000x .3133) 14050

surface required for the room

153 3/4 square feet
radiators installed -

stacks per radiator

ROOM (110)

3
3(13) 1(15)

o ok ok ok 3k ok ok ok k X

44x 37 x13.5 1435 Sq.ft.
Room 44 x27 x13.5) ***»**xxxx]16050 Cubic Ft,
by Radiation (1435 X1 plusl6050x3x.02)8% --50993
people to be accomodated » 20

Cubic féet of air per person 1800
cubic feet of air per hour 36000
by Ventilation (36000x,3122) ——-—- 11250

Burface required for the room
(50993x .005)

Radiators to be installed

stacks per radiator

ROOM (111)
248 x38'6" x13,.5)
20x1,5x13,5)

ise 3/4
3(15)“ 1(24)

' TTTTYS
=73 *kas

73 8q.ft.
607.4 s8q. ft
**%234249 cu ft
by Radiation---

(73plus.323 (607.4) plus .03x1x 24349)70

Heat Loss --48496 B.T.U.per hour

people accomodated 150
Cubic feet of air per person 1800
cubic feet of air per hour 370,000
by Ventilation (270,000x.3123) 84500

surface required for the Room
(48496x.005 )--2343 3/4 square feet

Radiators installed - 3

stacks per Radiator 3(23)1(21)



ROOM (112)
DIMENSIONS of Boom £36'6“x17'113'6"
Dimensions of Stack(7'6"xl1'6"x13?!'6"
¥indows **Fgur woest ® 33.9 square feet **
Walls ( 38 plus 17)x13.5 plus .35(843.5)-172
Volume (36,5x17x13,5)-(7.5x1.5x13.5)
Heat Loss by radiation
(173.1plus .223(881) plus ,03x1x8528,.7)
Heat Loss
people té be accomodated
cubic feet per person
cubic feet per hour
by Ventilation (9000x.3123)
surface required for the room
(37680x,005) ***#*** 187 .5 gquaré fe
radiators installed

stacks per radiator
ROOM (113)
DIMENSIONS of Room 234x27'6'113'6”)
Dimensions of Stack(5'6"x2'x13'6")2
Windows** Three North @ 36.5
Three West @ 33,9
Walle(34 plus 29.5)13.5 plus.4(857.2)=211,3**
Volume(34x 37.5x13,5) -3(5,5x3x13,5)
Heat Loss by padiation ’
( 211.2plus .322(9689) plus .03x1x12653)70
Heat Loss ***** Der hour
Number of people to be accomodasédd
Number of Cubic feet of air per person
Number of cubic feet of air per hour
Heat Loss by Ventilation (54000x.3122)
Radiagion surfdce required for the room

- o e en o oo e

Number of
Number of
Number of
Heat Loes
Radiation

Number of
Number of

( 47866x.005)
Number of Radiators installed
Number of stacks per Radiator
ROOM (114

DIMENSIONS OF ROOM(12x21'4"x13'6"
Dimensions of closets(8x6x13'6") plus(5'6"x5'x1
Windows **2**0ne North @ 36.5
walls ilelS.5)p1us.85(162)-36.5 1
Volume (13x13.5x21.3)plus(8x6x13,5)plus(5.5x5x1

VOLUME-#**%%% 45
Heat Loss by Radiation

(36.5plus .332(166) plus.03x1x4590)70

Heat loss*****  per hour 115
Number of people to be accomodated
Number of cubic feet per person
Number of cubic feet of air per hour
Heat 1088 by Ventilation (5400x.3132)
Radiation surface required forrthe room
11557x.005**(60)
Number of Radiators installed
Number of stacks per Radiator

; One south 836.5 **36,5

* %k % 135,6
L 881.0
8528,.7 cubicft

70

**»xxx 37680 B,T,U. per hour
5

1800
9000
2810

et
3
2(35)

109.5 sqiare ft
101.7 B "
989,0 " "
12652 Cubic ft.

47866 B.T.U.
30

1800

54000

16900

§4o
2(21)1(22)

31gn)
36.58qiare f¢
66,0 n

3.5)

90 cubic ft.

57 B.T.U,
3

1800

5400
1690

60
1
16



ROOM(115)
DIMENSIONS of Room(30'3"x30'6"x13'6")
Dimensions of Stacks(2x5x13.5)2——-(2x4,5x13.5)

Windows—---- Three North @36,5---- 109.5 Sq.Ft

Walls 530.25113.5) plua.25(378.4) «109.5 364,00 "

Volume (30.25x20.5x13.5)-3(2x5x13,50 -(2x4.5x13.5)
VOLUME**** *** 8149 Cu,.Ft.

Heat Loss by Radiation '
(109.5plus.232 (364) plus.03x1x8149)70
Heat koss per hour 24731 B.T.U.

Number of people to be accomodated 25
Number of cubic feet of air per person 1800
Number of cubic feet of air per hour 45000
Heat Loss by Ventilation (45000x.3122) 14050
Radiation surface required for the Room

(24731x.005) 123 3/4
Number of Radiators installed 3 -
Number of Radiators, sections to a radiator 3(11)

SECOND FLOOR.

Room &tér to beheated to 700 by direct radiation, the Vent-
1lating air to be supplied to the rooms as a separate unite
at a Temperature of 87,39,

The Constants for the second floor are:-
For Heat Transmission through 14" wall--- .273
For Heat Transmission through single glass 1.000

¥indow Schedudl:-
West Side---—- 33.8 square feet
East Side---- 33.8 square feet
North Side-——- 34.9 square feet
South Side--— 34,9 sqgare feet
Centre of main floor South-- 24.44 Sq.F¢
East Side of west wing none
West Side of East Wing 34,9 Sq.F¢

Allowances for exposure:-
South 5%
North 35%
Sest 35%
East 15%
Constants for the Rooms on the Second Floor
Height of Windows from the floor-- 215"
Height of Radiator used ae"
Number of Coljmns per stack-- 3
Square feet of Heating surface per stack--3.75
Cast Iron PEERLESS installed,
Number of Cubic feet of Ventilating air per person
rer hour EREEEER 1800



Calculations for the separate rooms taken as follows accord-
ing to Floor Plans.

Seconds Floor
ROMM (201)
DIMENSIONS of Room:-10x23x13'6")
Dimensions of stack(5x2x13'6")

¥indows One North @34.9 eq.ft. 34,9 Sq. Ft.
Walle (10x13.5) plus .25(135)-34,9-—- 134,1 " »
Volume (10x33x13,4)-5x3x13.5) —---- 2970,0 Cu, Ft

Heat Loss by padiation
(34.9plus.2723(134,1) plus .03x1,5x2970)70

Heat Loss ---- per hour 10297 B.T.U.

Number of people to be accomodated 4

Number of cubic feet of -air per hour 7200
Heat Lsss by Ventilation (7200x,.3123) 2350
Radiation Surface required for the room

10397%x.,005= - square feet 52 1/3
Number of Radiators installed 1 -
Number of stacks per radiator 14
ROOM(202)

DIMENSIONS of Room:-19'6"133'313'6";
Dimensions of stack(l0' 6"x2'x13'6"
Windowes -----Two North €34.9 square feet 69,8 SQ.FT.
Valle §19.5113.5) plue.25(19,.5x13,5)-69.8 2359,3 " "
Volume (19,3x33x13,5)-10,5x3x13,5) 5772.4 Cu.Ft
Heat Loss by Radigtion

(69.8plus .273(259.3)plus.03x1,5x5772.4)70

Heat Loss per hour 21945 B.T.U.
Number of people to be accomodated 20
Number of Cubic feet of air per houe 36000
Radiation surface required for the Romm
21945x,005---—=- square feet 108 3/4
Heat Lose by Ventilation(36000x.3123) 11250-
Number of radiators installed 3
Number of Stacks per radiator (14) (15)
ROOM(203)

DIMFENSIONS of Room(23x29z13'6")
Dimensions of stack(31'6"x3x13'6")

¥Windows —---Two North @ 34,9 69.8 Sq.Ft
Walls(23x13,.5Lplus .astasxls.sg-es.e 318,9 " n
Volume 23x29x13,5)-31.5x3x13,5 8168.5 Cu. Ft

Heat Loss by Badiation

(69.8plus .272(318.9)plus .02x1.5x81685 ) 70
Heat Losg----—— per hour 28112B.T.U.
Number of peorle to be accomodated 25
Number of cubic feet of alr per hour 45000
Heat Loss by Ventilation (45000x.3122) 14050
Number « square feet of radiation required for the Room
(28112x,005) 146 1/4

NMumber of Radiators instatled 2 -
Number ®8 of Stacks per radiator (19) (20)



ROOM (204)
DIMENSIONS of Room(40'x23'8"x13'6")

Windows Four East @33,8 135.3square feet
Two North @34,9 49,8 " n
Total Glass--305 " "
walls (22.5xplus 40) 13.5plue .40(62.5x13.5)-205 976.3
Volume ( 40x22.5x13.5) 12150

Heat Loss by Radiation
(205plus .272(976.3) plis .03x 3x 12150)70

Heat Loss per hour 66962B,.T.U.

Number of people to be accomodased 25

Number of cubic feet of air per hour 45000

He&t Los:z by Ventilation(45000x .3122) 14050
Number of square fe:t of radiation surface for the Room

( 66962x.005) 333 3/4
Number of radiators installed 4 -
Number of stacke per radiator 3(23)1(23)
ROOM( 205)

DIMENSICNS of Room(26'6'x40'6"113'6")
Dimensions of stacks(16x1.5x.3'6") (9'5"x3'6"x .3'6") ‘
Windowe  Three Sduth @34.9 104,7 Sq. Ft.

Walls Four East @33.8 135,2 " n
Total Glass 239,9 " n
Volume (26,.5x 40.5x13.5)-16x1,.5x13.5)-(9,5x3.5x13,5)
VOLUME--—=-- 13685,4 Cu. Ft
Walle (36.5plus 40.5) ml@.5plus .2(67x13.5-339.9)
Vallge—-—- 846.,1 Sq.F¢
Heat Loss by padiation -
(239.9p§us .272(846.1)plus .02x3x13685.4)70
Heat Loss per hour 65028B,T.U.
Number of people to be accomodated 25
Number of cubic feet of air per heur 45000
Heat Loss by Ventilation(45C0Cx.32123) 14050

Radiation surface required for the Roam
(66028x.005)—~  sqyare feet 336 1/4

Number of Badiators installed 4 -

Number of stacks per radiator 3(21) 1(24)
ROOM (206)

DIMRMSIONS of Room(11x232'6"x13'6")

Windowe cne south 834.9 34.9square feet

Walls(11x13.,.5)plus ,05x11x13.5)-34,9 121 "

Volume( 11x22.5x13.5) 3341.35 cu.Ft.

Heat Loss by Radiation
(34.9 rlus.272(121)plus .02x2x 3341, 25)70

Heat Loss----per hour 14102R.T.U.
Number of people to be accomocdated 3
Number of cubic feet of air per hour 5400
Heat Loss by Ventilation 1690
Radlation surface required for %the room
, - ( 14102x.005) 71 1/4
Number of Radiators installed 1 -

Number of stacks per rediator 19



ROOM (207)

DIMENSIONS of Room(26'6"x 38'6"x 13'6")
Dimensione of stack( 15x1.5x13,5)
Vindows Four West in Fast Ving €34.9-- 139.6 Sq. Ft,.

Three South 34,9~~~ 104,7 " "
Walle (26,4plus 38.5)13.5P1us.85(64.9;-244.3-—852.8 LI
Volume (26.5x 38,5x13.5)-(15x1.5%x13.5)-- 13459.5 Cu. F%
Heat Los: by radiation

(244,3plus.272(852.8) plue.02x2x13459.8) 70

Heat LoOss----per hour 71309 B.T.U.
Number of paodple to be accomodated 30
Number of Cubic feet per hour of air 54000
Heat Lose by Ventilation( 54000x.3132) 16800
Radiation surface required for the room
(71309x,005) 356 1/4
Number of radiators installed 4 -
Number of stacke per radiatcr 3(23) 1(26)
ROOM (208)

DIMENSIONSof Room(34x29x13'6")
Dimensions of stack(Z23'6"x1'6"x13'6")

Windows-- Three Notth 334.9--— igg.z .
Three West 33 ¢8=mew
Tectal Glass 206,1square feet
Walls (34plus 29)13.5plus.5(63) 13,5-206.1 1069,7 " "
Volume (34x29x13,5)-22,5x1,5%x13.5)——- 12886 Cubic feet

Heat lLosc by radiation :
(306.1plus.272x1069,7plus,03x2x 12856)70 ‘
Heat Loss per hour : 70791BR.T.U.

NTumber of people to be accomodated 35
Number of cubic feet of air per kour 63000
Heat Lo=s by Ventilation(63000x.3123) 19700
Radiation Surface required for the room

(70791x.005) 356 1/4
Number of radiators installed 4 -
Number of stacks per radiator 3(23) 1(286)

RCOM(209)

DIMENSIONS of Room(12x29x13'6")
Cuter dimensdons of closet(6x8x13'6")
Inner dinmensions of closet(5x5x13'6")
Windows One North @34.9 34.98quare feet
wvalls (12x13.8)plus ,35(13x13,5)-34,.9 le7.6 " "
Volume (38:29x13.5)-1618x13.5)p1us(5x5x13.5) 5562.,5 Cubic feet
Heat Loss by radiation

(34.9plues .272(1678) prlus .02x2x5562.8970

Heat Loss per hour i 21310 B.T.U.
Number of people to be accomodated 4
Number of cublic feet of air per hour 7200
Heat Loss by Ventilagion( 7200x,3132) 2350
Radiator surface required for the room
(21210x.005) 105
Number of radiators installed 1l

Number of stacks per radiator 28






rRrOM( 210)
DIMENSIONS of Room(30x23x33.5)
Dimensions of stack(15'6"x1'6"x13'6")

Windows —-——Three North @ 34.9 104.7 square feet
Walle30x13.5plus .85§405) »-104,7 401,56 " "
Volume (30x23x13.5) -(15.5x1.5x13.5) 9003.) cubie feet

Heap loss by radiation
(104.7plus .273(401,5 plus,02x3x9002)70 '
Heat Loss per hour 40180 B,.T,.U.

Number of people to be accomodated 30
Number of cubic feet of alir per hour 54000
Heat Loes by Ventilation(54000x.3123) 16900
Radiator surface required for the room

(40180x.005) 202 1/2
Number of radiators installed 3-
Number of stacks per radiator 3(18)

ROOM(211)

DIMENSIONS of Room(66'x38'6"x]13!6")
Dimensions od stack(30'énxl'éhx13t6n)

Windows Four West @33.8 135.3
seveh South 834.9 244.3
Total Glass 379.5 Square feet
Walls(86rlus2(38.5))13.5plus .35(66plusl(38.5)13.5)=379.5
Total Wall exposed 2043,6 SQ.FT.
Volume(86x38,5x13.5)-(30,5x1,5x13.5) 33685.3 Cublc feet

Heat lLoss by radiation : :
(379.5plus .372(2043.6) plus,02x3x33685.2)80 o
Heat Loss per hour 136956 B.T.U.

Number of people td& be avcomodated 350
Number of cubic feet of air per hour 450,000

Radiation Surface required for the room allowing S5000CR,.T.U
per hour frok the occupangs of the room

(136956-50000) ,005 413 1/2 -
Heat Loss by Ventilation( 450000x.3122)14050Q0 B.T.U.
Number of radiators installed 5
Number of stacks per radiator 5(33)

THIRD FLOOR .

Roome to be heated to 70° by direct radiation , the ventilation
los-es to be supplied to the roome as a separate unite at
a temperature of 87,39,
The constants for the Third floor are :-
For Heat Trahsmission through 16" wall-436
For Heat Transmission through 14" =wall ,27
For Heat Jransmission through single Glass 1.00

Window schaduel:-
Wast side 30,35 square fect
East Side 30.38 square feet
North Side 32,53 square feet
South side 32.53 square feet
West windows Fast Wing 32.53 square feet
East windows West Wing 32.53 square feet
South windows center 22,77 square feet






THIRD FLOOB CONTINUED:-

Allowancee for exposures:-

North 25%
South .o;%
East 15%
West 25%
Height of Windows from the floor ai5n
Height of radiators installed 26"
Number of columns rer stack 3
Square feet of radiation surface per stack 3.75
Number of cubic fe:ct of alr per person per hour 1800

Cast Iron Radiatore PEERLESS installed.

ROOM (301)

DIMENSIONS of Rocm(30123x13'6”;
Dimensions of stack(20x2x13's"
Dimensions of closet(5x6x13,.5)
Windows Three North @32,53 97.59 square fect
VWalls (30x13.5)% plus .25(30x13,5)=97.59 408,7 " "
Volume (30x23x13.5)~(20x3x13.5) plus (5x6x13.5)—8370 Cubic feet
Heat Loss by Radiation

(e7.59plus.36(408,7) plus .03x1,.5x8370) 70

Heat Loss per hour 31847 B.T.U.
Number of people to be accomodated 35
Number of cubic feet of air per hour 45000
Heat Loss by ventilation (45000x.31223) 14050
Number of radiators installed 3

Radiation surface required for the room
( 31847x.005) 161 1/4
Number of stacks per radiator 2(14) 1(35)

RCOOM(302)
DIMENSIONS OF Room(23x29x13.5)
Dimensions of stack(31'6"x3'x13.5)

Windows Two North ® 32,53 65.06 Sq Ft.
malls 583x13.5) lus .25(23x13.5) -65.08 323,00 " w
Volume (23229x13,3mpAus (31,5x2x13,5) 8154 Cubic feet

Heat Loss by radiation :
(65.06plus .26(323)rlus .03x1.5x8154)70 ‘
Heat Loss per hour 37556 B.T.U.

Nuinber of people to be accomodated 25
Number of cubic feet of air per hour 45000
Heat Loss by Ventilatton( 45000x.3122) 14050
Radiation surface required for the room
(27556x.005? 138 3/4
Number of radiators installed 3 -
Number of stacks per radiator 18 19
RNOM (303)
DIMENSIONS "F Room(40x22'6"x13'6")
Windows Four Fast ®30,.35 131,00
Two North @33.53 65,06
Total Glass 186.06 Square feet
Walls (40 plus 23,5) 13,5 plus .40(63.5x18.5)-186.06
Walis 995.20 Square feet
Volume (40x23.5x13.5]) 12150 Cubic feet

Heat Los=s by radiation
(186.1p1us.27(995.2) plus .03x1.5x12150)70---57351B.T.U.



ROCM(303) continued

Number of people to be accomodated 30
Number of Cubic feet of air per hour 54000
Heat Loss by Ventilation (54000x,3123) --16900
Radiation surface required for the room
(57351x.005) 285
Number of radiators installed 4
¥umber of stacks per radiator 4(19)

ROOM (304)
DIMENSIONS of Room(26'6"x40'6“x13'6")
Dimensions of stack]3x16x13'6")

Windowe Three South @ 32,53 97 .59
Four East @ 30,35 121.00
Total Glass 218,59 Square feet
¥alls (36.5plus 40.5) 13.5plus .30(67)13.5-318,59
Walls 866,8 n n
Volume(26.5x 40,5x13.5) -(2x16x13.5) 14056 Cubic feet

Heat Loss b$ radiation
(218.59plus .27(865.8) plus,02x2x14056,)70 ' 4
Heat Loss per hour 71044R.Y.U,

Number of people to be accomodated 30
Humber of cubic feet of air rer hour 54000
Heat loss by Ventilation (54000x.8132) 16900
Radiation surface required for the room
(71044x,005) 356 1/4
Number of radiators installed 4 -
Number of stacks per radiator 3(23) 1(z26)
ROOM(305)
DIXENSIONS OF ROCM(11x23x13.5)
Windows One South @ 32,53 32.53 Square fect
Walls(11x13.5)plus .05(11x13,5)-32.53 123,39 " "

Volume (11x23x13.5)

Heat Loss by radiation

(32.53plus .27( 1234) plus .03x1.5x3415.5)70 i _
Heat Logsg——=-- per hour 11782B,.T.U,

3415,5 Cubic feet

Number of people to be accomodated 4

Number of cubic feet of ailr per hour 7200

Heat Loss by Ventilation(7200x.3122) 2250

Number of radiators installed 1

Number of stacks per radiator 16

Radiation surface required for the room
(11782x.005) 60

ROOM(308)

DIMENSIONS OF Room(26'6"x38'6%x13'6")
Dimensions of stask(15'x1.5x13'6")

Windows Three Séuth ©32.53 97.59
Four West @32,53 130,12
Tolal Glass 227.71 6Bquare feet
Walle(26.5 plus 38.5)13.5plus .25( 65)13.5-237.71
Walls 869.8 square feet
Volume(26,5x38,5x13,.5)-(15x1,5x13,5) 13470 cubic feet

Heat Loss by radiation
(327.7plue.27(869.8) plus.02x1.5x13470)70
Heat Loss------ per hour 60662 B, T.U.
Number of people to be accomodated 30
Number of cubic feet of air per hour 54000






RONM(306) continued:-

Heat Loss by Ventidation ( 54000x.3122) 16900 B.T.U.
Number of radiatowrs installed 4
Radiation surface required for the room
(60663x,005) 303 3/4

Number of stacks per radiator 3(30)- 1(21)

ROOM (307)
DIMENSIONS OF Room(19x9'8"cl3.5)
Windows One East offi west widg @ 32,53 32,53 Square fees
Walle 9.5x13.5) plus .15(9.5x13.5) -32/53 102.3 " "

Volume (19x985x13.5)
Heat Loss by radiation
( 32.53plus ,37(102,13) plus .023x1.5x2437)70

2437 cubic FT,

Heat Loss per hcur 9337
Number of people to be accomodated 4
Number of cubic fe<$ of air per hour 7200
Heat Loss by Ventilation ( 7200x,.3122) 2350
Number of Radlators installed 1
Number of ssacks per radiator 13
Radiation surface required for the room

(9327x.005) 48 2/4

ROOMESDS)
DIMENSIONS of Room (28x28x13.5
Windows Three south @ 32,53 97.59
West winfhree East @33,53 97,59
. Tolal Glass 195,18 Square fed

wall (28plus 238) 13,5 plus.3(56)13.5-195.18--713,00 n n
Volume (38x28x13,.5) - 10584 cubic feet

Heat Loss by radiation
(195.18plus .27(712) plus .02x1.5x10584)70

Reat Loss per hour 49346B.T.U.
Number (f people to be accomodated 15
Number of cubic feet of alr per hour 270C0
Heat Loss by Ventilation(237000x.3122) 845
Number of radiat ors installed 3
Radiation surface required for the room
49346x,005 247 1/2
Number of stacks per radiator 3(323)-
ROOM(309)
DIMFNSIONS of Room(36!'B"x38'6" x13!6”;
Dimensions of stack(31'6" x186"x13'6"
¥Windows Four West @ 30.25 121,00
Four South @ 33,53 130,12
Total Glass 251.12 Square Ft.
Walls (36.5 rlus 38.5) 13.5plus .3(75) 13.5-251.12
Walls 1065 " oo
Volume(36,5x 38.5x13.5) -(21,5x1.5x13.5) 18536 cu.ft.

Heat Loss by radiation
(251.12plus .36(712) plus .02x1.5x10584)70 o
Heat Loss per hour 75922 R.T.U,

Number of people to be accomodated 20
Number of cublic feet per hour 36000
Heat Loss by Vemtilation  (36000x,.3122) 11250
Number of radiators installed 4

Radlation surface required
75922x,006 412 1/2
Number of sstacks per radiater 3(27)-1(29)






ROCM(310)
DIMENSIONS of Room(22'6"x10'x13'6")
Windows One West @30,35 30,25 square feet
VWalls(10x13.5) plus .25(135) -30,.25 138.5 " n
Volume (23.5x10x13.5) 3038,00 cubic feet
Heat Loss by radiation
(30.25plus ,27(138.5) plus .03x1.5x3038)70

Heat Loss per hour 11116 B,T.U,

Number of people to be accomodated 4

Number of cubic feet of air per hour 7200

Heat Loss by Vemtilation(7200x.3122) 2250

Radiagsion surface required for the room

' (11116x.005) S8 ***»x*» 56 1/

Number of radiators installedl 1l -

Number of stacks per radiator 15
ROOM(311)

DIMENSIONS of room(47x29x13'6")
Dimensions of stack( 29'6" x1'8" x13!'6")
Windows Four North @ 33.53 130,12

Three West @ 30,35 90.75

Total Glass 220.87 Square Ft.

valle(47plus 39)x13.5plus.40x76(13,5)-330,87**1215,6 " ]
Voluma (47x29%13.5)-(29,5x1.5x13.5) 17803,0 Cubic F4t.
Heat Loss by radiation
(220,9 plus .27(1215.6) plus.03x3x17803)%0**

Heat Loss per hour 98214 B.T.U.

Number of people to be accomodated 30
Number of cubic feet of air per hour . . 54000
Heat Loss by Ventilatton (54000x.3123) - 16900
Radiation surface required for the room

(98314x,005) REEE R 477 1/3
Number of radiators installed 5 -
Number of stacks per radiator 5(26)

ROOM £313)
DIMENSIONS of Room(12x23x13!'8")
Dimensions of stack(7xl.5x13'6")
Windows One North @ 32,53
Walls(13x13,5) plue .25(12x13,5) -32,53--
Volume (12x83x13,5)-(7x1,5%x13,5)=—--
Heat Loss by radiation
(32,53 plus.26(170)plus ,03x1.5x3588) 70
Heat Loss per hour
Kumber of people to be accomodated

32.53 square Ft,.
170 " "

3588 cubic feet

13649 B,T.U.
5

Number of cubic feet of air per hour 9000
Heat Loss by Ventilation (9000x.3132) 2810
Radiation surface required for the room

(13649x.005) 67 1/2
Number of radiators installed 1l -
Number of stacks per radiator 15






ROCM (313)

DIMENSIONS of the Room(17!'6"x23x13'6"}
DIMENSIONS of stack (4'6" x8'6" x13'6")
Windows Two North 32,53 68.68 square Ft.
Walls(17.5x13,.5)plus 17.5x13.5)x.35- 68,.68** 336,25 "
Volume(17 5x33x13, 5)p1us(4 5x8,5x13,5) - 4017.4 cubic Ft.
Heat Loss by radiation
(65.06plus.236(230,25)plus .02x1.5x4917.4)70 o

Heat Loss per hour 19071B.Y.U,

Number of people to be accomodated 8

Number of cubic feet of air per hour 14400
Heat Loss by Vehtilation ]14400x¥3132) 4500
Radiation surface required for the room

(19071 x,005) ****» 93 3/4
Number of radiators installed 2 -
Number of stacks perradiator ol 13 ---12

FCURTH FLOOR.

Room air to be heated to 70 degrees by direct radiation,the
Ventilationair to be suprlied as a separate unite to the rooms
at a temperature of 87.2 degrees.

The constants for the fourth floor are:-
Heat tramsmission through 13" wall +313 Heat transmission
Heat transmission through single giass 1 00 +through joist with

Number of columns per stack single floor-.10
Window scheduel:-
West side 12.3 square feet
Eagt Side 12.3 square feet
North side 13.83 square feet
South side 13.32 square feet
Eest side west wing 13.22 square feet
West side East Wing 13,22 square feet
South side center 9.44 square feet
Allowances for exposure:-
South 54,
North 359
East 15%
Vest 25%
Height of windowe from the floor——- 310"
Height of radiators installed 32"
Number of columns per stack 3
Width of radiator gn
Thickness of stack 21/a "
Number of cubic feet of air per person rer hour-—-i800
Square feet of heating surface per stack 3 1/3
Cast Iron Badiators PEERLESS installed.
ROOM (401)
DIMENSIONS OF Room(30x23x113
Dimensions of stack(20x3x11
Windows Three North € 13.32 13,23 square feet
Skylights Nine North® 3 37,00 8
Nine south @ 3 237,00 " n
Total Glass 93.66 n "
Walls(30x11)1, 35 -93,.66 351.84 " "
Ceiling (30x23)1.3 838,00 " #
Volume%30x23x11) -(20x2x11) 7150.00 Cubic feet

Heat Loss by radiation

(93.66plus .313(351.8)plus.10(838) plus .03x2x7150) 70
Heat Loss per hour 40080 B.T.U.



ROCM (408)

Room (404 ) was calculated with the heat los= of the Fourth
Floor Corridor eo is not considerdd in the calculations.

ROOM (405)

DIMENSIONS OF Room(26'6"x40'6"x11?')
Dimensions of stack(16x1'6"x11)
Windows Three South e 13,22
Four East @ 13,3

18 South @ 3

18 North e 3

Total Glass

Skylights

29,66 Sq. Ft.
49,20 " n
54,00 "
54,00 "
196,86 "

3 =2 3

Walls(26,5plus40,5)11plus(26,5plusd0,5)11x.2-196,86--

VWalls --
Ceiling(26.5x40.5)1,2—--—-
Volume (36,5x40.5x11)-(16x1.5x11)
Heat Loss by radiation

€87.,6 "

128799 " "
11541,.75 Cubic feet

(196.86plues.313(687.6) plusl287¥9x.10 plus ,03x3x11541,75)70

Heat Loss per hour
Number pf people to be accomodated
Number of cubif feet of air per hour
Heat Loss by Ventilatiom (54000x,3122)
Radiation surface required for the room
(70179x,005)
Number of radiators installed
Number of stacks per radiator

ROOM (4086)
DIMENSIONS OF Room(11x22x10)
Windows One South @&13,.,22
Walls (11x}0)1.05 -13,33
Cedling (23x11)1.8-ccec—ec -
Volume (11x32x10)
Heat Loss by radiation

70179 B,.T.U,

30
54000
16900

iee 2/3
3(37) 1(29)

13,32 Sq Ft.
102.28" "
390.,4 " "
2420,0Cu.Ft,

(13.32plus .313(102.28)plus .10(290.4) plus .02x1.5x2420)70°

Heat Loss per hour
Number of people to be accomodated
Number Of cubic feet of air per hour
Heat Los= by Ventilation(7200x.3132)
Radiation surface required for room
(10282x.005)

Number of Rddiators installed
Number of stacks per radiator

ROOM (407)

DIMENSIONS of Room(27x39x11) Stack(15x1.5x11)

Windows Three Séuth ©13.32
Bast wing Four West @13,.23
Skylightd 15Korth e 3

- 15South e 3

Total Glass

Walle(37plus39)1l Pimesl,3 -181,.54
Ceiling(27x39)1,.2 ——————
Volume%27x$9x11)-15x1.5x11)----—-
Heat Loss by Radiation

45,00

1363,6
1133515 Ctbic

102818 B.T.U.
4

7200
2250

53 1/
1 -
16

39.88 square feet
52,88 " n
45,00

n
n

181,54
763.2

3 2 2 3 2
3 3= =3

(181.54plus .313(763.2)plus .10(1263,6)plus .03x2x11336)70

Heat Loss--per hour
Number of people to be accomodated ~
Number of cubic fczt of air per hour
Heat Loss by Ventilation(54000x,3122)

69933 B.T.U.

30
54000
16900






POCM(407) continued:-
Radiation surface re?uired for the room

(69923x.005 366 2/3

Number of radiators installed 4 -

Number of stacks per radiator 3(27) 1(2¢9)
ROOM(408)

DINMFNSION® of Rocm$128 6"x9'6"x10)

¥indows One East side West wing @13.32 13.22 Square feet

7al11(9.5x10)1.2 -13,22--- 100,80 " "

Ceiling (12.5x9.5)x1.2 —-- 142,50 n "

Volume{12.5x9.5x10) -—— : 1187.,50 " n

Heat Loss “y radiation
(13.,22plus .313(10C.8) plus .10(143.5) plus .03x2x1187.5) 70
Heat Losc rer hour 7456

Number of people to be adcomodated -4
Number of cublic feet of air per hour 7200
Heat loss by Ventilation(7200x.3122) 2350
Number of Radlators installed in the room 1
Radiation surface required for the rocm

(7456x,005) 36 3/3 Square ft
Numker of stacﬁe rer radiator 11 -

ROOM (408)
DIMENSIONS od Room (19x28x10)
Vindows Two South @ 13,22 38.484
Fast of West Wing Thrce® 13.22 39, 66
Total Glass 66.10 square ft.

Walls (19plus28) 16 x1.25 <66,1 ———o- 521.40 " "
Ceiling(15x28)1,2 *ok Rk Xk X 638,40 " n
Volume (19x38x10) ——- 5320.00 Cubic Ft

Heat Loss by radiation
(66.1plus .313(521.4) plus .10(638.4) plus .02¢c2x5320) 70

Heat Loss rer hour 35413 R.T.U.
Number of people to be accomodated 15
Number of cubic feet of air required per hour 27000
Heat Loss by Ventilatdon (27000x.3123 8450
Radiation surface required for thr room
(35413 x,005) 180 Sq.Ft.
Number of raediators installed 2
Number of stacke per Radiator 2(27)
ROCM ($10)
DIMENSIONS of Room—§46x38'6"x11)
Dimensioms of stack(2l'6"xl'é6" x11)
Windows-~Four West e 12.3 49,2 square ft.
Five South @ 13,22 66.1 " "
Skylights gg North g 3.00 90.0 " "
South 3.00 90,0 " "
Total Glass 395.3 " n
Walls (46 plus 38'6")11x1,3-295,3 —-ewe- 913.3 " "
Celling( 46x38.5x1.2 ———— 2125.3 n n
Volume%46x38.5x11)-(21.5x1.5x11) 19126.2 Cubic Ft,

Heat Los= by Radiation -
(285.3plus ,313(913.1) plus .10(2125.2) plue .02x2x19126.2) 70

Heat Loss per hour 109103.7R.T.U,
Number of people to be accomodated 60
Number of cubic feet of air per hour 108000

Heat Loe- by Ventilation(108000x.3122) 33800



ROCM(410) continued:-
Square feet of radiation surface required

(109103x.005) 533 1/3
Number of Radiators installed 6 -
Number of stacks per radiator 5(26) 1(30)

"ROOM (411)

DIMENSIONS of Room(Z3x10x10)
Windows Cne west @12.3 12.3 Square Ft.
Talls (10x10)1,25 -12,3-ccceeem 102.7 " "
Ceiling (23x10)1,2 —c-mccceeuen 276.0 " "
Volume (23x10x10) 2300,0 Cubic Ft.

Heat Loss by radiation
(12.3plue.313(102.9) plus276x.10plus .63x1.5x2300) 70

Heat Loss per hour 2877 B.T.U.
Number of people to be avwomodated 4
Number of cublc feet of air per hour 7200
Heat Loss by Ventilation (7200x.3122) 2250
Radiation surface required for the rcom

(9877x.,005) 50
Number of Radiators instatled 1
Number of stacks per radiator 15

ROOM (412)

DIMENSIONS OFRoom(47x29x11)
Dimensions of Stacks(29'6" x1'6" x11)

¥indows Four @13.22 42.88 square Ft,
Three Vest® 12.3 36.9 n "
Skylights 23 North e 3 69,0 n "
23 South @ 3 69,0 n n
To&dl Glass 217.78 n "
Walls(11§47p1us 28)1.4 -75.78 1090.6 " "
Ceiling (47x29)1.23 -138 1497.6 " "
Volume%47x89x11) -(29.5x1.5x11) 14506.2 Cublc ft.

Heat Loss by Radiation :
(217.78plus .313(1090,6) plus .10(1497.6) plue.03x2x14506.3)70

Heat Lossper hour 90340 B.T.U.

Number of people to be accomodated 40

Number of cubic feet of air per hour 72000

Heat Loss by ventilation (73000x.3123) 22500
Radiation surface required for the room

(90240 x,005) 466 2/3
Number of radlators installed 5 -
I'umber of stacks per radiator? 5(28)
ROCM (413)

DIMFNSIONS of Room(23x12x10) Stack (7x1.5x1Q)
WindowsCne North @ 13,22 13.22 Square Ft
Talls(12x10)1,3 013,22 142.8 " "
Ceiling(23x12)1.2 331.3 moom
Volume (23x12x10)-7x1,5x10) 2655.0 Cubic feet

Heat Loss by Radiation
(13.22plus .313(142.8)plus.10(331.2) plues .02x2.B8 x2655)70

Heat loss per hour 11948 -BR.T.U.
Number cf people to be accomodated 3

Number of cublc feet o€ air per hour 5400

Heat Loss by Ventilation (5400x.3122) 1690
Radiation Surface required for the rocm(11948x,005)-63 1/
Number of radlators installed 1l -

Number of stacks per radiator 19



RAOM(414)
Dimensions of Room(17'6"x23'x10'6") Stack(12'x3'x10'6")

Windews  Two North @ 13,23 38.88 Square Ft.
walls (17.5x10,.5)1.35-26.44 157.31 " "
Ceiling (17.5x23)1,.2 483,00 " n
Volume%135x23x10 8)J-(12x2x10.5) 3974.,25 " "

Heat Loss by radiation
(26.44p1us.313(157.,31)rlus.10(483) plus .02x3x3974.3)70

Heat Lcss per hour 197%9 B.T.U.
Number of people to be acccmodated? 15
Fumber of cublic feet of air per hour 27000
Heat Lcs= ty ventilation (27000x.3122) 8450
Radiation Surface required fcr the room

(19779x.005? 100 square feet
Number of radiators installed 2
Number of stacks per Radiator 15

CCRRIDCRS .
RASFUENT: =
Dimensions to obtain the exposed areas and the
Total volume of the Corridor.
(9'x37'x13'6") plue(3x5x13.5)plus (140x10x13,.5) plus (10x10'6
x13'6")plusl'x?'6"x13'6") pluséll'x14'113'6”)
Staircase:-(22x21x13'6")-(23x5'3"x5" )~ (9x10x9'6")

Total Volume of Corridor:= «—-e-o 33361.8 8y.Ft.
Glass :-
Main entrance 3(24"x78")-- 26 sq.ft.
East Entrance2§16"x62'3-—- 13.78 sq. ft.
Vest Entrance3(16"x63")—-- 13.78 8q.ft.
Transoms Fast and Westd38"x24"Q 6134 sq.ft.
Total Glassie = ecococcccae- 66,34 " "
Valls (9213.5)2 plus(22x8)-66.24—--——- 371,30 " "

Heat Loss by radiation:-
(66.24p1lus.223(271.2) plus .02x1x33361,8)70ew '
Heat Loss per hour-- 55558 BR.T.U.

First Floor:-
Dimensions to obtain the exposed areas and the
Total Volume of the Corridor.
11x6x13.5) plus (28x14x13.5) plus (140x10x13.5)
Stack (10'6"x3'x13'6")

Tetal Volume—-ceeee- 24800 Cu, Ft.
Windows One West 33,9 TotalGlass—-- 33.9 Sq.Ft.
Talle ((10x13.5) pluesd (10x13.5) =33 Qe mcmemem 28,2 n
Heat Loss by Radiation:-

(23.9p1us.222(128.2) rlus.62x1x24800)70-- 40088 B.T.U.
Staircase:-(31x7x6'9") rlys(15X21x6'9")

Tindowe One North @36.5 Sguare Feet 36.5 Square feet
Walle (21x13.5)plus.25(21x13.5)-36.5 ------ 317,.9 " "
Volume  (31x7x6'3")plus(15x21x6.75)--- 3118.5 Cubic Feet
Heat Loss by radiatioh:- v

(36.5plus .222(318)rlue .02x1x3118.5)70-- 11865 B.T.TW.

Total Heat Loss in B.T.U., per hour for the floor
51953 B.T.U.






~CRETIDORS:
SECOND an”“

Iim3n3i0n3 to cutain tic exposed arcas and
th2 volume cf thz Corridcr:-
(11x15x13.5)p1us(8'€"x2x13.5) »1lus(152'6"x10x13.5)
Ti,mensicas ¢f stalircus :i=-

(~1x4x1J.5) 1us 21x7'8"x68'5") lus(21x12x8's")

indcws 7ix South o 54‘~ NOQ.%

Cne Test ™ 53.8 548

Two lorta 7 34.9 3%.8
Tctal 5la TIT.0 2 quare fo-t

Talls:-(10x15.3); ;us(loS).ga nlusvd4xl3.5) "lus(lelo.u)
rlus_10x15. 5).25:1us (.4%15.5).05 plus (24x1%.5)° 1us
S1%1005)1025815m mmmmm e e mmmm e - 751.9
Volume*-(llxl“x‘a.S)“lus(8.uxwxlq.u/rlusl 2.5x10x15.3)
rlus (C1x4x17.5)rlus( 1x7.5x7.05)plus(21x12 x6.o5)
Tctal VelumB—m-mmemmmc e me— - -268t8 Cu.Ft
Zeat Les: Ly radiaticn---
(713-1us721. Cx.272r1us. GEx) . 5XE6548) T0mmmm mmmm
Hez:t Les per Lour €2124B.7.7,

TIRD FL TR:=-
Dimensiond tc cotain the exrosed arza znd the
velume cf the nc rideor:-
(Ex12x13,5)r1us(11x1x1%. 8)plus (2. 5x7. 5x12.5)plus(1.3,5

N

[y

x1Cx17.5)  “cuth exposure:-(I4x13.5)
Timensicas ¢f theftair-ose:r-
(~1v&x1_.o)v1us( 1x7.Ax5 5" ) s 1lus(31x10x315M)
vin'crg:-3ix south L. TT 1°6.€5
Tvo Yerth G .2.03 55.00
Total Jlass ‘o GI..,V: Sl‘.lar L
72118 (34x13.5)plus(74x1 . 5).05r1us (21x17.5)piuslelx12.5).25
.¢nu3 01.69 C34%f s-uara £t
Volume (21273.1rlus”6S .4 2+9538.5 Cu.”t.

'eat Los: by radiation;-
(201.6921us.7”3(C 4.7)plus.02x1.5x54C.3.5)70
Heat Lc3s per lLicur 78541 L.T.T.

TCVATY FLCCR:=-

Timonsiens to ovtain the exposel arca and the
velume ¢ L~ Corridor:=-
(117x11x10)plus ~.5x7.ox10) ~1lus {123, 5x10x10)plus(5x12x10)
Plus(Txposure scus --—(‘431 O)

- : <+ "'41.,'
Timecrnzicns ¢f tho Jtotrc ose

(£1%24x10)
Winlcws:= 7ix south CC.44 CCe64

Tvo Yorth 1. 50 <08. 4

Tctal 3lass _Efﬂﬂ?gquare £t.

Talle:-%4x10)1.45; 1uss1x10)x1.3-E.. 08 .9 " "
’olume'-(lfxllxlO)pluou.Jx7 5x10)rlus(1:3. 5x1uxl )plus
(5x1°x10)rlus( 21x"4x1C) 18508 Cubic “t.
ceilins((17x11)plusi.5x7.5)rlus 123. 5x10)plu3>tl )t imesl.
rlus a~1x~4x1.~)--—- ------- ————————em—- - 5479.8 Square Ft

Heat Lo~s by Radiation:-
(87.08plus.313(54G.9)rlus.16(5479.8) plus. 02\2x1i508)7o
Tezt Loss rar hour CG68798.T. 1.






Complete tabulation for the square feet of Radiation required
for the individual rooms for the R.E,0lds Engineering Hall
with the size of Radiators installed .

Tabulations made by Floors.

Basement.
Height of windows from the floor----- 3'10"
Height of radiators used co——- 337
Number of columes per stack com——— 3
¥Width of Radiators ———— 8"
Thickness of sections ———ls
Square feet per section c——ee 3 1/3
ROOM**RADIATION**SQUARE FEET**NUMBEROF*#* SIZE OF RADIATORS
NO. LOSS RAD.SURFACE RADIATORS NUMBERROF  LENGTH OF
STACKS RADIATORS
1 14357 73 1/3 3 11) (11) (27%) (27%)
2 9280 46 3/3 1 14 35
3 20544 103 1/3 2 15) (16 374) (40
4 40033 203 1/3 3 2(20) (31) 2(50) (52
5 35113 176 2/3 2 36)1127 65 (67
6 9170 46 3/3 1 14 35
7 29848 150 - 2 23) (33) (57%) (55)
8 o % 3%k 5k %k * % ok % % % %k 3 3 %k % %k %k o %k %k % % %k ok %k k kXK
9 3076 16 2/3 1 5 12 3
10 24976 126 2/3 2 19 Elgg 47 47§B
11 57653 276 243 4 3(20)1(23) 3(50) 1(s7
12 43960 330 - 3 3(23 3(55
13 10976 56 3/3 1 17 42 ‘
14 16618 83 1/3 2 13) (12) (32%) (30))
15 7334 36 2/3 1 11 27

TOTAL RADIATION SURFACE******* 1616 3/3 square feet
NUMBER OF RADIATORS HEErREE 27 -

FIRST FLOOR.

Helght of windows from the floor----- 3'g"

Height of radiators used ————-36"

Number of columes per stack  ——ce= 3

Width of Radiators ————— 93"

Thickness of section ————— 25"

Square feet per stack ————— 3,75

ROOM**RADIATION**SQUARE FERT**NUMBER OF**SIZE OF RADIATORS

NO., LOSS RAD.SURFACE RADIATORS NUMBER OF LENGTH OF
STACKS RADIATORS.

101 8008 41 1/4 1 11 27

103 16849 86 1/4 3 11) (13) 274) ( 30)

103 9536 48 3/4 1 13 33

104 7714 37 - 1 10 35

105 48013 240 4 4(16 4(40

106 8267 41 1/4 1 11 (27!

107 40448 202 1/3 3 3(18 (45)

108 7317 37 1/2 1 10 35)

109 30562 153 3/4 3 3(13) 1(15) 3(33.1/3)1(37)

110 50993 258 3/4 4 3(15 1234 3(37%)-1(60

111 48496 243 3/4 3 2(22) 1(21) 23(55) 1(52%

112 37680 187 1/3 2 2(25 2(674)

113 47866 240 - 3 2(21) 1(22) 2(53%)1(55)

114 11557 60 1 2163 40

115 34731 123 3/4 3 3(11 3(274)






Tabulation of square feet of radiation~required for the roams
with the sizes of radiatoré and heat losses,

SECOND FLOOR
Hedght of windows from the floor-—--- 215"
Height of radiators used ———— 26"
Number of columes per stack —— 3
Width of Radiators ———— O
Thickness of sections ———ee2}
Square feet per stack ———— 3,75
ROOM**RADIATION**SQVARE FTFET**NUMBFROF**SIZE OF RADIATCRS
NO. LOSS RAD.SURFACE RADIATORS NUMBER OF LENGTHOF
STACKS RADIATORS
01 10297 52 1/2 1 14 (35
203 31945 108 3/4 3 14) (18 35) (37%)
203 28113 146 1/4 3 19) (30 47+) (50
304 66963 333 3/4 4 3(23)1(23) 3(55)1(57
305 65038 336 1/4 4 3(31)1(33) 3(5 )1(57 )
306 14103 71 1/4 1l 19
307 71309 356 1/4 4 3(23 15263 3&57 ;1 ;
208 70791 356 1/4 4 3(23)1(26) 3(575)1(65
309 21210 1056 - 1 28 70
310 40180 203 1/3 3 3(18 3(45
211 86956 413 1/2 5 5(33 5(55
Third FLOCR
Height of windows from the floor-----3!'5"
Height of radiators used ————— 26"
Number of columes per stack ———3
Width of Radiators S—D
Thickness of radiators sections——---—- 23"
Square feet per stack ————— 3,75
ROOM**RADIATION**SQUARE FEET**NUMRBFR OF**SIZE OF RADIATORS.
NO. LOSS FAD.SURFACE RADIATORS IUMBER OF LENGTH OF

STACKS RADIATORS

%1 31847 161 1/4 3 2(14)1 153 z§35;1§37 3
303 37556 138 3/4 3 18) (19 45) (47
303 57351 285 - 4 4(19 4(473)

304 71044 356 1/4 4 3(23)1(26) 3(s57%)1(e5)
305 11783 60 - 1 16) 40

3066 60663 303 3/4 4 3(30)1(21) 3(50)1(52%)
307 9337 48 3/4 1 (13) 3

308 49348 347 1/2 3 3 zag

309 75933 413 1/2 4 3(37)1(39) 3267 1(724%)
310 11116 56 1/4 1 (15) 37

311 98214 477 1/3 5 5(26 5(65

313 13649 67 1/2 1 15 I);

313 19071 93 3/4 2 13) (12) (32% (30)

Total radlation surface for FIRST FLOOR***** 2002 square feet
Togal number of radiators installed axxxx  §3

Total radiation surface for SECOND FLOOR**** 3471,25 sq.feet
Total number of radiators installed **xxx 3]

Total radiation surface for THIRD FLOOR****#*2708,75 sq.feet
Total number of radiators installed *xxxx 35






Complete tabulation for the square feet of radiation required
for the individual rooms for the R.E.0lds Engineering Hall
with the size of radiators installed.

FOURTH FLOOR
Height of windows from the floor-——--3'10"

Height of radiators used ————=33"
Number of columes per stack ————— 3
Width of Radiators ———8%"

Thickness of one stack ———2i"

Square feet per stack = @==— 0 ocecee- 3 1/3
ROOM**RADIATION**SQUARE FEET**NUMBER OF*SIZE OF RADIATORS

NO. LOSS RAD.SURFACE RADTIATORS NUMRFR OF  LENGTHOF

STACKS RADIATORS

401 40080 203 1/3 3 2(20)1(31) 3(50)12 g;
403 34735 176 2/3 2 (268) (37) (e5)

403 47287 240 3 3(24) 3(60)
404 kk Rk % % %k * 3% 3%k %k %k ****

405 70179 366 3/3 4 3(27)1(29) 3(67%)1(73})
406 10283 53 1/3 1 16 40
407 69923 366 3/3 4 3(27)1(29) 3(674)1(73%)
408 7456 36 2/3 1 (11) (37

409 35413 180 - 2 3 27; 2§67 )

410 109103 533 1/3 8 5(26)1(30) 5(85J1(75)
411 o877 50 - 1 5 (37%)

413 90240 466 3/3 5 5(a8) 5(70

413 11948 63 1/3 1 (19) (47%
414 19779 100 - 3 2(15) 2(37%)
Total radiation surface for FOURTH FLONR ****x 88‘6 656 sq.feet
Total number of radiators installed R ARR

TOTAL RADIATING SURFACE IN THE BUILDIND #*****By floors
BASEI{ENT:-1616.66 Square feet
FIRST FLOOR:* 2002,00 Square feet
SEBOND FLOOR:- 2471.25 Square feet
THIRD FLOOR:-2708 .75 Square feet

FOURTH FLOOR:-2836,66 Square feet
FOR BUILDING *******xsxssaxx*xsxxx* 11635,32 Square feet

TOTAL NUMBER CF RADIATORS INBTALLED  *****#* BY floors
BASEMENT:= 237

FIRST FLOOR:=- 33
SECOND FLOOR:- 31
THIRD FLCOR:- 35

FOURTH FLOOR:# _35
FOR BUILDING#*****#skaatskanhkkanssss 161

CORRIDOR RADIATION LOSSFES WITH SIZE OF RADIATORS INSTALLED
BASEMENT****»*x**x3455588 , T, U,

1st floor 51953 "

3nd floor 92124 " Total------ 199635 B.t.U.

3rd floor taken care of by plenum ---78347 : ‘
4th floor taken care of by plenum----87244 Total--165591 B.T.U.
Radiation surface required--- ° 199635x,005--998,18 square feet
Two radiators in main entrance and one in each side entrance
of (35 stacks each)of C.I. 45"--4Colume 10 square feet per stack
with 3" width of section and 104" width of radiator.Length of
Radiators (75")



STEAN PIPING AND CONNECTIOKRS for the inss&alation of Radiators.

BASEMENT,

No. of Size of Kind of length Total

Pieces. Pieces. equipment, ©rer plece.length.

3 2x2) Elbows

31 2x2x3) Tece ,

37 2 Risers 13k feet 364.5 feet
2 2 16 feet 32.0 feet
1 2 15 feet 15.0 feet

7 2 Riser Arms 1 foot —37.0 feet

Total 2" piping 438,5 fect
Tirst Floor,
1 2x3) Flbows. 133

35 2x2x2) Tees

31 zg Risers 134feet  445.5 feet
1 3 18 feet 18.0 feet

33 (2) Riser Arms 1 foot 33.0 feet

Totad 2" piping  496.5 feet,
Second Floor,
1 2x3) Flbows.

31 2x3x2) Tees

31 2 Risers, 131 feet 418.5 feet.
1 3 17 feet 17.0 feet.

31 (2) Riser Arms. 1 foot 31,0 feet.

Total 2" piping 466.5 feet.
Third Floor.
Elbows.

38 22x8x2) Tees

36 2) Risers 134 feet 406.0 fect

36 Riser Arms 1 foot 36,0 feet

Total 2" piping 442.0 feet
Fourth Floor,

40 2x3) Elbows

34 §8x8x2) Tees

36 3) Rigers 9 feet 324 feet

35 (2) Riser Arms 1 foot 35 feet

Total 2" »iping 358.0 feet



Attic Steam ilain Piping.

Number of pieces Size of Kind of Length of Total lengtn

required. piping. equipment., one piece of piping.
Steam Main.

1 ain 24 feet 24 feet
2 2§" 20 feet 40 feet
3 2" 8 faet 24 feet
2 24" 14 feet 28 feet
1 2§n 16 feet 16 feet
1 23 13 feet 13 feet
1 23" 18 feet 18 feet
2 zén 4 fect 8 feet
36 25" 4 fect 144 feet
1l an 25 feet 25 feet
1 an 2 feet 2 feet
2 an 19 feet 38 fect
4 an 4 feet 16 feet
1l an 20 feet Z0 fest
1 3n 12 feet 12 feet
1l an 10 fec=st 10 feet
1 3" 31 feet 21 feet

4 4n 3 feet 12 feet
4 4" 15 feet 60 feet
3 4" 10 feet 30 feet
2 4n 4 feet 8 feet
1l 40 16 feet 16 feet
1l 4" 8 feet 8 feet
1l 4" 9 feet 9 fcet
1l 4" 17 feet 17 feet
2 4" 26 feet 52 feet
1l 4n 6 feet 6 feet
The lenzth of piping leading to Attic Steam Mdin:-
3 en 20 feet 40 feet
2 g" 21 feet 42 feet
1 e" 5 feet 5 feet
1 e" 18 feet 18 fect
1 e 20 feet 20 feet
Total 2% inch piping requirede---—---- 315 fect

Total 4 1noh Dipiag reauires mooiooil 218 oot

ota nch piping requir ——————— ee

iftal 6 inch piping required --=-=-- - 125 feet.
T :til Z ;?Chggégigg requirgd ------- - 8202.5 fest.

ota X ows requlired —-—-=e—- -
Total §2x2xz) Tees requirgd ————— 189
Total (4x21x4) Tees rejuired — —-eee- §

Total(4x4x3: ¥ Tees required ——— 8



Attic acd Fadiator Risers and Connecticns:-

Total( 4x4) Flbows required —-e—cemeo——o- 6
Total( 4x3x21) Tees requirede—eeceece—--- 2
Total( 3x3}x3) Tees requirede—e——eecee—e- 8
Total (3x23x2%) Tees required —---—-- ———— 2
Total (23x2122}) Tees required ——-cceeeee 9
Total(2+x2) Elbows required ——---=ceeeeee 39
Total (24x3x2})Tees required —ee-e—eee- - 1
Total 23x2% Elbows required —ememccmeceee 1
Total (23x23) Elbows rejuired —-cee=meeee 3

Total number of Radliator Valves ---=---=- 165 Victor Auto tvpe

All Radiator valves to be of the Victor Automatic type No 7.
All Riser pipes to be of wrought iron threaded and reamed fot
assembly.

All Riser Arms to be threaded and reamed for assembly.

All Radiators to be tapped at two thirds(2/3) the distance
from the bottom for air valvess and threaded to one quarter

( 1/4) inch for valve connections.

All-fittinge to be threaded for Radiators and Steam line witn
sufficient pitch to insure tight joints.

All radiatcr s to bte equipped with femele connection witha
enough pitch to insure good draina-e,

All Tees and Elbows to be of cast iron and threaded for
connection.

Steam Headers and branches to tor of Rlsers on the fourth
floor and leadins to fourth floor maine to be covered with
Asbestos Cement Felting recommended by the Crane Co.

Number eight grade to be used on all steam headers.

Steam headers to be provided with Fxpamsion Pipe Hangers
or Ring Hooks as recommended by the Crane Company . Hangers
to be placed at TEN foot intervals along the Header with
sufficient distance retween the hanger and the end of the
ripe when making a turn to allow for the free expansion c¢*
the pipe --- three feet at least between the end of the pipe
and the hanger,

The number of Hangers required of the different sizes
of pipe are:-

For 4 inch pipe 28
For 3 inch pipe 10
For 23 inch pire 1C

Fach Hanger to be provided with :-
One Plate, One button, and one ring,
One hundred {100) feet of one half,(lﬁz) inch pipein
ten foot length, for use in hangers, -
Twenty4feet (3@) of one half(1/3) inch pire in twelve
foot lengths, for use in hangers. -

Risers are to be provided with Craneb Patent Ceiling
Plates for wrought iron pipe. One Hundred and sixty five(165)
Ceiling plates reguired.Also R floor plate is regquired for eaxh
riser Making (165) required for the.building.-



Determination of the size of Plenum fan required for the
Ventilation of the New R.E.0lds Mechanical Building and tikee
size of Heater to deliver the ventilating air at the required
Temperature of 87,39,

With a velocity of air over the coils zt 1000 feet per
minute the number of sections of four pipes deep required to
deliver air with the outside temperature of the air at zero
degrees and the temperatdre of the air leaving the coils at
87,3 degrees ,is four sections making a total depth of the
heater sixtéen pipes deep.

The total air $o be delivered for ventilating purposes
in cubic feet per hour is 2,717,600,

The heat necessary in B,T.U. per hour to raise this
air from zero © to 87.2 © is:-

H equals Q times the difference between the air from
the coils and the room temperature to be kept constant
divided by 55( the number of degrees through which theone
cubic foot of air can be raised by one B,.T.U.)

H equals 2,717,600 x 87,2-70/55 —-eeeceeu= 850,000 B,T.U.

Total heat loss by ventilatien is 850,000 plus
25%(850,000) the excess air required for leaﬂage losses equaks

1,062,500 B.T.U.

Atfour pipes withe four section heater of the Buffalo
Heater return bend type of heaterwith a velocity of 1000 feet
per minute over the collseach lineal foot of pipe will deliver
661 B.T.U, at 87,29 F, The total lineal feettof pipe required
to deliver 1,062,500 B,T.U. per hour are:-

1,026,500/ 661 equalg—=—=w——- ——e—ee--1610 feet

The free air epace in a 1653 lineal foot ,four sections
four pipes deecp is 46 square feet,

The free air space required for the delivery of
2,717,600 cubic feet of air per hour which ie needed for vent-
ilating purpeses at a velociti of 1000 feet per minute over
the coils at 87.,2°F is:-

2,717,600/ 60x1000 equals 45.29 square feet,

Heaterd -

R.B., manufactured by the Bukfalo Fan Company
with 170 pipes,
Length of section =-eecececmececeec—e- 9fcet 6 inches

width of base —————————————— 10 inches
Extreme height — 10feet 4 inches,
Total weight -———- 3770 pounds.

Plenum Fan,

"ith the fan delivering againsta static pressure of
dne inch and required to deliver 2,717,600 cubic feet per
hour or 45,290 cubic feet per minute:-

; Fan number required to deliver thie necessary anr
8 :-

Number —-- IBD delivers 48,900 cubic feet per minute.

Number --- 180 delivers 60,300 cubic feet per minute

both running a$ full rated capacity.

Forcase of necessity Fan number 180 is the best instal-
ation with a full rated capacity of 60, 300 cubic feet per
mpnute running at 185 R.P .M, with 27.55 B.H.P. required for
operation. The Fan speed can be cut down when delivering
the required alr but in case of necessity can be opcrated at
full rated capacity and deliver air at the nececsary velocity
and temperature with live steam supplied to the heater at a
higher pressure and temperature.






Fan number 180 is manufactured bv the American Blower Company
And listed in théir Steel Plate Fan Catalogue .

The diameter of the wheel is:eece—e-- 108 inches
Cubic Feet per minute —-cecmccecee-- 60,300
R P M, - eeeccceceee= 185

BeH P qomcmcmmmcm e = 37 .55

Fan must be placed at least 36 inches from the inner surface
of the Heaterto insure good draft and no increase in friction
due to short bend onthe air entering the main air duct .

The Heater shall be equipped with the necessary
connections for the steam drip and the steam mains or headers
with steam at - five pounds gage and of sufficient strength to
withstand a pressure of 30 pounds of live steam when it is
required to. These connections will be as stipulated by the
Buffalo Fan Company for the size heater which I have determin-
ed, cf the Buffalo Beturn Bend Type .



DFTERUITUATICN OF THF SIFTF OF AIR DUCTS ALD THE
Fegisters for the individual rooms, with a complete tabulation
of the cubic feet of air required for the ventilation of the
room ,the velocity of the alr leaving the register ,thenet
area of the register in square inches,the dimensions of the
registers and the size of urtake for each room.

The velocivy of the air in ths main adr duct after
leaving the Tan.,--1600 fect ver minute.

FCRMULAE USED IN THFE COMPUTATIOR CF TER SIZE OF NET
Reglister,Tnis formulae aprlies to the air ducts or register
openings as well as any part of the main air duct.

AREA IY SQ.IN.EQUALS**144xQ'/60xV
Q'-- the ventilating air suprlied per hour.
V —- the velocitv of the alr leaving the register.
144/60 rputs the area in square inches ,NET,

ROQM**CU FT *WEL,OF**UFT ARFA** SIZE OF **xx** ITZF OF

ATRPFR AIR OF RF3ISTERIY UPTAXE IN
HOUR  FTZIIN, BEGISTER INCHES INCHFS.
1 S000 200 1C8 (1010 (10x10
3 7200 150 115 élelO 10x10
3 27000 350 186 10x18 10x18
4 18000 200 216 §1ex14 16x14
5 18000 200 216 16x14 (16x14
8 5400 150 86.5 § 8x12 28x12)
7 18000 200 216 16x14 16x14)
8 % %k %k % * Xk %k % % %k 2% % % % Xk ¥ Xk 3 2%k ok %k % ¥k ¥
9 5400 150 86.5 é 8x12 2 8x12
10 38CC0O 250 345 18x20 18x30
11" 54000 350 381 18x20 §1BXBO
12 54000 300 432 18x24 18x34
13 9000 200 108 10x10 §10x10
14 12000 150 268 12x12) (12x12) (12x12) (12x12)
15 108040 250 104 none) (10x10
101 3600 90 c6 (10x10 (10x10
102 5400 150 86.5 8x12 ( 8x12
103 3600 90 96 10x10 (10x10
104 5400 150 86.5 8x12 ( 8x12
105 27000 150 432 210x18 (186x20) (16x14) (16x20)
1068 5400 150 86.5 8x13 8x12
107 27000 150 432 518x24 16x26
108 3600 Q0 96 10x10 ( 8x12
109 45000 200 538 16x34 16x34
110 32000 150 432 12x18 §12x183 12x18 illesg
111 270000 450 1440 24x30) (24x30) (10x10) (18x74
112 9000 200 108 10x10 10x10
113 54000 250 518 20x26 18x24
114 5400 150 86.5 é 8x12 8x12
115 45000 200 538 30x18 18x30



Calculations and tabulation of the size of registers

on the Second,

Trhird and Fourth Floors.

ROOM**CU ,FT***VEL, ﬂF!:‘FTADFA*****"I/F QF*#****x 3T77F CF

AIR PER
ny'[ R
201 7200
202 38000
203 45000
204 45000
205 45000
208 5400
207 58000
308 63000
209 7200
210 54000
211 450000
301 45000
302 45000
303 54000
304 54000
305 7200
306 54000
307 7200
308 27000
309 36000
310 7200
311 54000
312 9000
313 13400
401 36000
<03 380C0
403 45000
404 EEE S
405 54000
408 7200
407 54000
408 7200
409 27000
410 108000
411 7200
412 72000
413 5400
414 <7000
CORFIDORS: =~

BASEMFNT=m——m
37000

First floor
36000

Second floor
36000

Third floor
36000

Fourth floor
36000

AIR or RFGISTRE T URTAKE IN
FTZMIN PEGISTER 1 ( I CHFS

150 115 E g

450 192 10x10 (10x10) lelO (10x10)
250 432 (18x2 3 18x3

150 720 (18x20) ( 0) é16x20 (18x18)
300 360 Ele“O) 18x24

150 86,57 ex12) (10x10)

250 518 290x26 (16x34)

250 608 3020 (°Oxzsg

150 115 EIUX10 (10x10

300 432 19x243 (18x24)

500 2160 (24x88) (24x45)

250 432 (18x24 (1ex24

250 432 (18x24 18x24

250 518 E?OXZB 16x32

250 518 20x28 20x26

150 115 ((20x10) (10x10

250 518 (20=26 EZOXZS

150 115 (10x10 ex13

150 432 (18x24 (18x24)

150 £78 §24x34 (24x30)

150 115 10x10 10x10)

150 865 218x24 (18x24)(90x20 (18x24)
200 108 10x10 (10x10

350 o9 (10x10 (12x12

300 288 §12x24 E1axz4

300 288 20x28 12x25

375 288 (12x24 (20x26

* ¥k >k ok ok Ok K kKo Kk K

300 432 18x24 £20xzs

150 115 10x10 10x10

300 432 18x24 (20x286

150 115 A RAAR (10x10

250 259 13x20 (12x22

450 576 24x24 24x24

150 115 10x10 10x10

250 ge2 1°x18) (18x18) §18x34 (18x24)
150 86.5 8x13 10x12

450 144 8x18) none opens to kall

Total Air required for the Cor idors
171000 cubic feet per h»ur

Allow 71C00

Adr to be eupplied by register on the
second floor at west edd of corridor
"elocity of air leaving register--300 ft/min

Area of Pegister NET-----

965 sq.inches

Dimensions on rerister( 234x40) This air
supplies the Ventilatinz heat loss for the

Second ,Third and Foutth

Floor Corridors.



DETERLITATTION of the size of ducts leaving the fan and tke
auxilizrv ducts leadins the air to the roocm =tacks.

With a Velocity of 1800 fest rer minute cf the zir leaving
the Fan with the fan deliverins 2,717,6C0 cublc fect rer
hour the sectional area of the duct at the fan is: sq.

Area ---144x2,717600/60%x1800-——cmmmcemawm Z622inches

The dimensions of the duct at this roint are:- 60x60"

The cross section of the duct under the bmsement corridct
wit the alr at a velocity of 1400 feet rer minute is:-

Area ---144x2,717600/60%1400= = cmeucmueu 4650 sq. inches.

The dimensions of the duct a2t this point ere:- S9Ix48"

TOTALS FOR THF RUILDING RV FLCCES, )
RADIATICN LCSS**AIR SUPPLI®D FOFR**NET ARFA CF FLOORS.

VENTILATICN, FADIATORS,
318947 316800 1616.58 RASEMENT
387235 571400 2068, 60 FIRST FLCOCR
£468S3 847800 2478.25 SFCOND FLTOR
535771 444800 2708.75 THIRD FLCCR
5435415 576300 3836.66 FOURTH FLCCR

Total radiation loss per hour from the Ruilding-2,335,961 B.TU.
Total air supvlied for Ventilation rer hour -2,717,600 cu.ft
Total et radiator sutrface required for building- 11635.32 sqft



ON ALL PLANS
=== FAD/ATORS
---- RISERS.
STEAMHEADER
. FISERS.
o HEARDER RISERS
o VENT STACKS
b S AL F,
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