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The rviuiremont fer vreper ventilation in yuriic
kuilcin~s cl today hts led te various methnous cf com-
bined Neatinz ani Ventilating instuilaticns.

The eemvinti system use in tne feilovin; pags
ig knewn as the Attic Steam “ain - Plenum Warm Air , tne
Attic Steam Main deliveriny th> heat teo- uirect radiation
while the Plenurn Yam sir is usrel antircly for Ventilseticn
The tve ferntamental roints in view a o, first; te supply
the entire rediaticn loss from tnu> cuildinzg with heat del
lverctd tv exhuust svcam under Live pounis pre sure te each
individval reom vy Americen Cast Iron haaiators, secondly;
tc surtly th: entire ventileticon less Trom th> wuildinz
by the ure cf fcres dravt Plerum faunsg,the ventilatin= air
te vsheated fron the cutside terpeor. ture to th2 temzer-
ature required for aclivery to the varicus reoms vy means
cf Flenum “cils cf such iimetnsicns that th> air siallA

* < - a » 4 co °enter the Main sir duct ?remt the Tons «<t 2a constent vol-
ccityv and a constyunt tomocreture.

Tae retnes usel IQA wotormr inz~ the heat les; by
rinietion wns te cbtsin from stancard rractice constunts
for the rate of transmission cf the heat in F.T.". per
heur por ssuareifect cf exrosed area rer vezreec siff-
erences in tomrcratur: cotween the insid> ani the cutside
aire To cotain ths heat lots ty redciation from th- rooms
rer hour the procedure was as fellows:e-

Retormine the numkcr of syuare feet of exposed
shag area. The constant for sinzle rane ~lass as taken
Prom several authoritics namely Hcfiman, Haus: and Volff
who azrcee very closely, is one F.T.U. per hour rer dozree
ai fforenes in temp trate re Vatween the inside ana the aut-
side air ror eweare foct of expcssd .reae This constant
times the total cxrcse: clataa area in s-uare feet zives

Sd

*he numuor cf F.T.T. raiistes from the recem threugh the
glass per hour yer acrzre’ ulsforence én tenscratute.

The noxt ster was te dvetormine the tctal exposed
wall area in ssuare f-ctb,deducting the glass urea as
*cunl in the first step. The constants for 4iflterent
thickne.:ses of well ,as recomnonieda by the authcrities
pefor> stated are;tatulated cna fdllewin: pace in the
comrutations. Pn total wall area in square feet tire
the constant Tor the rat2 cf transmigsicn threuzh that
thickness cf wall ,cives the total heat loss throuch the
walls of the recom in B.T.Ueper tour ver siezgree diff-
erence in temmcraturs between the insids air and the
cutsice air.

The next ster She determination of the heat lcss
ffom the rooms is te nd the exposed ceilinz area in
square feet. This area times the ccenstant for th- rate cof
transmission thvcuch the ceilinz,which is .107.T.u. per
heur per stuare fect cf Mxposed area por sere. uiffer-
ene? in temprorature between the insice and the eutside air
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rives the heat less fer the recm thrpush the ceilinz
in R.T.U. per hour per decurce uitference in tenmpcoratu

The tcetal velurn2? ef the rocm was next eccmputec.
his volume times the constant for the rate of leake ce
and transmission cf heat from the recon in &.T.0. per
cudoi- foot per hour yor dezree differences in tempcrature
tives the heat loss from “he rocm in F.T.". rer hour rer
Geeres di*ference in tarmncrature.

The tetal wall 2rea cs conruted has to have acded t
to it a certain porcent cf the exposes arca,which donenids
on the divrection of expesure. The pcrcentazes alloxdd
"er exposurs for tne aifferent roems ure given on a
Pollewing paze cf constants for the building.

The final step is the computations for the total
heat loss in P.T.1)% per AoUT from the rooms is tenultiply
the sum cf the heat les3ses tnroush the windows ,walls,
ceilinz and ty convection "fron the reoms cy the uesrce
aitfference in temperature votveen the inside ani the out-
eide air,which for “he 128se under consideration was 70°.

The ferrcing principles follow very closely the
formulae recommended by Trotessor Carmnentor for cctain-
inc the heat losses, fron a room,iue te radiaticn,

To adsterrine the net radiation surface rsquired
to sucnly the radiaticn losses from the 4i”ferent rooms
the formulae recommenled oy Professor Hetfran in his

etinz and ¥Ventilatins Hundocok from Gata used in
standz@d practices is

Rg---- H/1.7(te-t)

hSg--=-— Total radiaticn surface,in square feet,
required for ths room.

1.7--— is the number ct B.T.U. given off by one
ssyuare foot cf raciatinz surfuce per hour.

H---- Totsl UYeat loss “from the room.in 5.7.0.
rer hour.

t----termpcratur: of the room.
ts---temperature of th” steam. .

Aftor déterminin: the total net raciation surface
required to survly ths radiaticn loss from tiie rooms, it
was necessary to ar-termin> the size cf radiator to install
in th> rocms. The computed net area ofthe in stuarc feet
cf the radiation surface ,divided by the radiation stbr-
face rer stack as civen by the American Fudiator catalozue
determines the numver of stacks reyuired for the room.
These stacks were then vvilt up into the proper size of
radiators for the room under considoration.



In the determination of the sive of radiator for
the rocm, the height depended on the distance from the
floor to the window cill an: was first considered in
finding the number of stecks for the room under con--
siceretion . In order that the rediator would not be
exce dingly long the width of the stacks ana the number
of columns per stack were so proportioned as to be best
suited for the room in which they were to be placed.

For the ventilation of public buildings each indi-
vidual requires a ddfinite amount of Ventilating air per
hour. Exprecsed in cubifé feet per hour this value isa
constant fortthe case under consideration being about
1800 cubic feet , which is considered cy euthorities as
euBficient fo r good ventilation where the occupants 6
of the room are not doing physical exercize.Afeéer dteéer—
mining the amount of air necessary for the building the
total heat loss by Ventilation is found by arplying hhe
formulae:-

H' equakts**Q{t-t') /55
H!' *****Heat-loss by Ventilation from the tmilding
Q *****Total number of cubic feet of ventilating

air required per hour for the building.
t ***** Temperature of the air entering the room

from the register.
+! ***** Temperature of the air in the room.
55 ***** aghe number of degrees through which one

cutic foot of air is heated by one &B.T.U.
This formulae reduces to :-

Hlee=3188 Xx Q

for t---87,2°
+'-~-70,0°

The Blenum Fans must deliver the total ventilating
air required for the building. Knowing the number of
cubic f€8t of air to be delivered to the rooms 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 of air per minute.
The back pressure or static pressure agairst which the
fan delivers this air is one inch.and size Number 180
ig necessary to completely ventilate the building pro-
perlv.

The Plenum Coils through which the fan tcekes its
Ventilating air to deliver it to the rooms has to be of
such a depth with the air passing over the ccils atea
specified velocity as to raise the air from outside
temperature to the temperature of delivery to the rooms,
The limiting velocity of the atr ,acting against a statb
pressure in bheemain air duct,ard passing over the coils
such that upon leaving the fan it will have attained the
proper amount of heat and be most edonomica} in the nume
ber of stacks in the heater are given in the Ruffalo
Forge Companies Fan an Heater Catalogue. From this
data the depth of heater is obtained which will raise
the ventilating air from autside to delivery temperature
each section of the heater teing four pipes deep.



The totel number cf square feet of surface required
forthe heater to raise the volume of air to be delivered
by the fan to the building tc that degree of temperature
necessary to supvly the ventilation loss.
The formulae used in the calculation of the heating sure
face lis:-

 Es equale H'/7.8(ts- t pius te )
Re***** Heat surface.
H! *#*** Heat Logs by ventilation from the building.
7.8 ***rate of transmission of heat to the air

passing through the coils.
+****** temperature of air entering the room et the

register.
ts **** temperature of the steam in the heater.
t's *** temperature of the room.
This total radiating surface required in the heater

divided by the number of coils de-p the heater must be to
obtzin the rroper temperature of delivery, gives the num-
ber of secuare feet of surface rer stack in the heater,
The Buffalo Forge eczstalogue value for the depth of heater
reouired to cbtain the proper temperature for the ventil-
ating eair,87.2° in thts case checks the velue for the
depth of heater eas taken from the J.D.Hoffman Handbook
on Heatigggand Ventilating and the requirement ig a depth
of trenty pipes or féus sections of “our pipes to a section
The size of heater is then obtained by referins to the table
on the sizes of Ruffalo Standagtd Heaters.

Fer the quantity of air to be delivered by the fan per
minute the free air spece is determined by dividing the
number of cubic feet supplied by the velocity of the air
over the coils in feet per minyte. This value should check
the value found for the free air space in the heater dete
ermined upon and does within seventy one hundredths of a
square foot.vwhich is as close a value as can be obtained.

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

A------144Q/60V
A ***** Area of the duct.
Q ***** Quantity of air to be supplied by the duct,

in cubic feet per hour.
V ***** Velocity of the air in the duct at the point

et which the secthon is to be determined, Velocity in
feet per minute .

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

The above formulae applies to any portion of the
ventilating @ir duct anc gives a result in square inches
from which the dimensions of the duct are determined.

All radiators are to be of Cast Iron end of the
American Fadiaror Companies make,

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

Heater connections and pipin= 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) 2 126-38 *+>____----28.03 square feet,
Fast side:-(54-42 2\56—-34 ~-------08.03 square feet.
North side-(58-423) 2(28-34)  $=--------30.13 Square feet.
South side-(48-42) 2(28-34) --------27.223 square feet.

First floor:-

West side:-(54-50) 3(26-42) -------33.90 square feet.
Fast side:-($4-50) 2(26-42)  -------33.90 square feet.
North side- (58-50 O(28—42) -------36.50 square feet.
South side- (58-50 B\28—42 ~------36,.50 square feet.

Second floor:-

West side: -(54-48 2 (26—40 --------33.8 square feet.
East side:-(54—-48) 3(2326-40 woenn----55,80 square feet.
North side-(58-48) 2(28-40 Wee----34,90 square feet.
South side- (58-48 B(28-40) neeeeeene34.90 square feet.

Third floor:-

West side:-(54-46) 3(26-36) -----—--30.25 square feet.
Bast side:-(54—-46) 3(26-36) --------30.25 square feet.
North side- (58-46 2(28—-36 wonwn-ee=58.53 square feet.
South side-(58-46) 2(28-36 weenreee-55.05 square feet,

Fouath floor:

West side: ~ (2 126-34 W----e-e-T3.30 square feet,
Raet sides=- 3(26—-34 *¥eeee——--15.30 aquare feet.
North olden2 128-54 weeeeeeee I3.22 square feet.
South side-c(28-34 reereneI3.22 square feet.

South side center windows above Mechanical Laboratory.

Second floor:- 10-40} reas ~-~-----24.44 square
Third floor :=-(40-36) I(40-46) -—------=-22.77 square
Fourth floor:-(2 (20-34) ~------------ 9,44 square

feet.

feet.
feet.

Weet windows in East wing above Mechanical Laboratory.

Second Floor:-(58-48) 2 {28-40 wenn34,90 square
Third floor :(58-46) 2(28-36) -------35.53 square
Fourth floor:-(2(28-34) ---------------I3.22 square

Fast windows Weet wing above Nechanicl Labceratcry.

Second floor:-(none)
Third floor:-(58- 40) 2 (28-36)
Fourth floor:-(2 (28-34)

weeeH52.55 square
aI3.c2 square

feet.
feet.
feet.

feet.

feet.



Heating and Ventilating Calculations for the Basement of the
New R.E.Olds Mechanical Ruilding.

Basement.

Window scheduel:-

West side 1(54x42 2(26x34 28.03 square feet
East side 1(54x42 2(26x34 28.03 square feet
North side 1(58x42 B(28x34 30.13 square feet
South side 1(48x42 2( 28x54 27,28 square feet

Wall and window constants:-—

Heat transmission 222 for 320 " wall
Heat transmission 1.000 for glass
South exposure 5 percent
Fast exposure 15 percent
North exposure — go percent
West exposure 2O percent

EFeicht of ceiling 13 feet 6 inches
Eeight of window cill from floor efeet 10 inches

Radiator heights except for corridors 32inch.
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 loss by radiation:- H:(Gplus ktimes W plus.O2nC) tx
----Total Heat loss in R.T.U.per hour.

G ----Total Glass area in room.
k ----conatant on heat transmission through the walls.
¥
n

7
G

--=--Total wall area exposed minus the glass area.
---=-number of air changes per hour in the room for ventilation

C ----Cubic contents of the roon.
tx ---difference in temperature between the inside air and the
outside air.

Quantity of air required per hour for ventilation Q:1600 n
1800 cubic feet required per person per hour.
n --- the number of person requiring air,

Total heat loss by ventilation H': Q(t-+!)
55

Q---ventilating air required.
t---temperature of the air at the register. OW2p
t'--temperature of the air in the room.
S --a constant denoting that one cubic foot van be heated

through 55 degrees bv one R.T.U. (of air)
With t at BY42 and t? at 70 this formulae develors into

H’ equals D.3aisstimes Q the air required
for ventilating purposes.



Basement .

Formulae continued:-

RsRadiator surface--Rs- H equals.004 H

I.7 --represents the rate at which the radiator surface gives off

heat in B.T.U. per square foot per degred difference between

the temperature of the air surrounding the radiator and the a
average 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,

With a given quantity of air passing through the main air duct,
the calculations for which are shown under the Plenum and Vent-
ijlating side of the problem for the size of main duct required
and the branch ducts,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 limits
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 formulse
for the area of the gross register is :-
A equals 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 3.4 times Q'/V which is applicable for any
part of the ventilating ducts in-determining its sectional area.

From the gross area of the register the aize 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 temperature of 220°

The temperature of the ventilating air leaving the reg-
igtersis 82.9.

The temperature of the rooms is to be kept at 70 degrees
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. fPhese apply thro-
ugh out the building and are used for each room separetely in
the galculations.

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 difference
of Temperature,

Glass surface:- weeni CC.
Ceilings ,Joist with single flocr and roofing-------- ,I0
For t=

Basement with 20 inch wall ----~---------. ---=---,.222
First floor with2e0 and I6 inch walle -------~----,223 and.e72
Second floor with I4 inch walls wreweewe278
Third floor with I6 and I4 inch walle -------- ec6 and.c”?
Fourth floor with I3 inch walle --------------,3I3
Fourth flocr with ceiling as above stated -----10

Percentages allowed for exposures :-

South exposure ------------------- -----. -----OF
Fast CXPOSUTE ome - He—- meeeeeeemeeeeeeyIB
Vest CXPOBUTE en—- eeeene + memewemememes eemeLD
North exposures -------—-----—----- oem oe mem LO

In the use of these constants the percentages of exposure
were used in deterhiningthat 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 isfound by the fommulae for total radiation loss to over-
come twenty five percent more radiation area,in the case of
north 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.

Ry the constants cof heat transmission the actual rate of
passage of the heat Brom the room to the exposed surface in
BR.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 determhning the total heat loss from
each room by radiation is:-in B.T.U. per hour.

Hea&s loss equale-{Glass area (plus) the constant of Heat
transmission for that thichness of wall exposed,times the wall
area exposedwith the percentageof expossure added (plus) .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 voluma
in cubic feet. For fourth floor losses there has to be added to
this formulae,before multiplying by the temperature ,the con-
stant for Heat transmission through the cetling times the numbe
of square feet of exposed roof area,also I.etimes the total
Bquare areacf exposed roofing has to be usedinstead of the
actual roof area in order to take eare of the exposure.losses



Calculations for the Heat Losses in R.T.U. per hour per degree

difference in Temperature, Square inches of net register area

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

face required to supply 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----- @*10"
Height of Radiator used --------- 3a"
Number of column to each radiator section---3

ROOM (I).
DIMENSIONS of ROAM ~ (22 V6nx17 1215'6"} ~ (68Sp es| Onx13" Or
Dimensions of stack -(3 x4 x13'6" 4x8'6"x13' 6"
Windows --Two north @ 30313 square feet---60.26 TOTAL
Walls {17x15 55) plus.25(17x13.5) minus 60.26--227.20 TOTAL
Volume 23.5x17x13.5) plus(6.5x3,5x13.5) -----4731.62 TOTAL
Heat Loss--(60.26 plus.332 (227.2) plus.02x1x4722) 70--

Radiation Loss--14,357 B.T.U. per hour.
Number of people to be accomodated-—--------_— 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

14357x.005-------- 73 1/3 square feet
Number of sections to a radbator -------ll
Number of radiators ------------- 2

ROOM {3)
DIMENSIONS of ROOM--(11'6"x23'6"x13'6")
Dimensions of Stack-(2!x7'g13'6")
Windows-- One north @30.13 scsuare feet 30.13 TOTAL
Walle —12.&13.5) plus (25 07°613.5)-30.13- 163.9 TOTAL
Volume--11.5x232.5x13.5)—-(8x7x13.5) ------ 3304.00 TOTAL
Heat Loss--(30.13 plus.322 (163.9) plus.02x1x3304)70------

Radiation Loss--9280 B.T.U. per hour.
Namber of people to be accomodated ---------- 4
Number of Cubic feet per person ------- 1800
Number of Cubic feet of air per hour 4x1800-----—— 7200 —
Heat Loss by Ventilation 7200x.3122-- 2258 B.T.U.
Radiator surface required for the room

9280x.C0 5---------46 3/3square feet
Number of radiators eoeneee—— 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(87.2) minus the room temperature (70) divided by the
number of degrecs through whieh 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"x29'x13'6"0
Dimensions of stack(38'x3'x13'6")
Windows-- Zwo North @5013 --------- 60.26 square feet
Wallse(22.5x13.5) plus (23.5x13.5).25 -60.26--319.43  " "
Volume (22.5x39x13.5) --------minus 75@8 --8053 Cubic fee
Heat Loss ------ (60.26plus.322(319.4) plus.03x1x8053)70

Radiation loss—-20454 B.T.U. per&
Number of people to be accomodated 15
Number of Chbic feet per person 1800
Cubic feet of air required per thour-----37000
Heat loss by Ventilation 27000x.3}22--8450
Radiator surface required for the room--

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

ROOM (4)
DIMENSIONS of room(23'6"x40'x13'6")
Whndows --Four East @28,03----------- 112.12

Two North @30,13----------- 60.36 Total-1732.38
Walls (( 22.5plus 40)13.5 plus.4(22.5plus40)-172.38-705.00
Volume22.5x40x13.5) -------- 12150
Heat Loss----(172.38 plus.223(705) plus.03x1x12150)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 pér hr- 18000
Heat Loss by Ventilation --- 18000x.31282-- 5630
Radiator Surface required for the room--

40033x.005-- 203 1/3
Number of Radiators installed 3 -
Number of stacks per radiator 3(20) 1(21)

ROOM (5)
DIMENSIONS of ENTSTESTES
Dimensions of stack(16x1'6"%x13'6"
Windowe----Three South@® 27.23-- 81.66 square feet

Three East @28,.03--- 84.09 " n
Total 165.75 " "

Walls { (29plus 26. 515-5 plus. (29plus26. 5)13.5-165175--598.5

Heat Loss (165.75 plus.323(598.5) plus.02x1x10057) 70——~
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 person :1800 .
Number of Cubic feet of air per Hour----10x180U--15UUuU
Heat Loss by Ventilation 18000x.313828-- 5630
Radiation surface required per room---

35112x.005---- 176 2/3
Number of Raddators installed 2 -
Number of Sections per Radiator 1(26) 1(87)





Room (6)
DIMENSIONS of Room(10x29x13,5)
Windows --One South @37 .22------- 27.ce square fest
Walls 10x13.5) plus.05(10x13.5)-27.23--114.83 " "
Volume --- (10x29x13.5) 3915 cubic feet
Heat Loss-(27.22plus.323(114.53) plus.03x1x3915)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 hour
Number of Cubic feet to nse supplied per hour 5400
Heat Loss by Vemtilation (5400x.3122)-- 1690
Radiator surface requkred for the room--

Number of padiators installed i -
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 .B3--- 82.66 square feet
Walle----(36.5 x13.5) plus.05(26.5x13.5)-81.66---294 " fn
Volume of the Room (26.5x38 (5x15. 5)-15x1. 5x13,5)--15472 Cu. Ft
Heat Loss -- (81.66plus.323 (294) plus.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 inetalled 2
Number of stacks per Radiator 1(23) 1(22)

ROOM (8)
DIMFNSIONS of Room(This Room is the Mechanical Laboratory
and has sufficient Heat developed in it to supply its heat
loss so 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"x13'6")
Windows ----none
Walls exposed none
Volume (17x10. 5x13.5)=-(10.5x1.5x 13.5) :
Heat Loss --( VOLUME) x. 62x1x70—---~--~-----—- 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.31322) 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 |
Windows--Three South @27.22 --- 82186 SQ. Ft
Walls 128x15-5) plus,05(28x13.5)-82.88-- 315.2 " "
Volume 28x37x13.8)--- 10206 Cu.Ft
Heat Loss by Radiation:-

(81.66 plus.223 (315.3) plus.03x1x10206)70
Heat Loss-------24976 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(3600@.3132)---- 11270
Radiator surface required for the room:-

24976x.005 ~-------126 3/3
Number of Radiators installed - 3
Number of Stacks per Radiator 8 (19)

ROOM (11)
DIMENSIONS of BeneoesenztSSk
Dimensions of Stack (31'6"x1'6"x13'6"
Windows--— Four West @ 28,03 112.132

Four South @ 387.22 108.88 261 Total.
Walle (36.5plus38.5)13.5plus.25 (75x13.5)=-221---- 1044.6
Volume (36.5x38.5x13.5)—(21.5x1.5x13.5)--- 18535.4
Heat Loss by padiation

(221 plus.322(1044.6) plus.02x1x18535.4)70
Heat Loss -------57653 B.T.U.per hope

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 yoss by Ventilation (54000x.31382) 16900
Radiator surface required for the Room

57653x.005=-- 376 2/3
Number of radiators to be installed 4 -
Number of stacks per Radiator 3 (20) 1(23)

ROOM (13)
DIMENSIONS of Room(34x29x13'6")
Dimension of Stack(33'x1'6"%x13'6")
Windowse---Three North@ 30;13------ 90.39

Three West @ 28.,03-----—— 84.09
| 174.48 Total

Walls--(34 plus 39)13.5 plus25%(63x13.5)-174.48--888,. 60
Volume-- (34x29x13.5) -(23x1.5x13.5) 13793 .50
Heat Loss by Radiation:-

(174.48plus.232 (888.6)plus .08x1x12793.5)70
Heat Loss -------- 43,960 B.T.U. per hoyr

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 Loss by Ventilation 54000x.3132 16900
Radiator surface required for the room

43 ,960x, 005—-----—— 230
Number of Radiators installed 3
Number of stacks per radiator 3 (28)





ROOM (13)
DIMENSIONS OF Room (12x29x13'6") plus5'6"x5'x13'6")
Dimensions of stack(6x8x13'6") Outer dimensions of a closet
Windews----One North @30.13-— 30.13 aq.Ft
Walis(18x13.5) plus.35(13x13.5) minus30.13--1732.3 " "*
Volume --(12x29x13.5) plus6x8x13.5)—5. 5x5x13.5-—-4422 cu.Ft.
Heat Loss by Radiation:-

(30.13 plus.32°3(1723.3) plus.02x1x4422)70 —
Heat Loss---10976 B.T.U. per 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 1 -
Number of Stacks per radiator 17

RooM (343
DIMENSIONS OFRoom(22'6"x20'x13' 6"
Dimensions of stack (11x2x13'6")
Windows-----(Two North @30.13 60.36 square feet
Walle -~—(30x13.5) plus.25 (30x13.5)— 60.386--377.20 * "
Volume --23.5x20x13.5)-11x3.13.5)------ 5778.00 * "
Heat 708e8 by Radiation:-

60,36plus .223(277.3)plus .02x1x5778)70
Heat Loss-----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.31332) 5630
Radiator surface required for the room

16618x.005) ---- 83 1/3
Number of Radiators installed : a -
Number of Stacks per radiator 1(13) 1(18)

ROOM (15)
DIMENSIONS OF Room(8'6"x33'6"x13! 6")
Dimensions of stack$4x3x13'6")
Windows --One North 630.13 30.13 Sq.Ft
Walle ~~ $8-8x25.5) Plus .35(8.5x13.5)-30.13--113.3 Sq.Ft.
Vojume --(8.5x32.5x13.5) -( 4x3x1$35) -------2473.9 CufFt.
Heat j,0se by ‘Radiationr. ,

(30.13 plus.322(113.3) plus .03x1x2473.9) 70
Heat Loss-----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 Loss by Ventilation (10800x.3122)-- 3380
Radiation Surface required for the room

7334x.005—---— 36 2/
Number of Radiators installed 1 -
Number of stacks per Radiator ll



FIRST FLOOR.
Room air to be heated to 70° by direct radiation ,the Ventél-
ating air to be supplied to the rooms as a separate unite at
a temperature of 87,.2°.

The Constahts for the first floor are :-
For Heat Transmisston through 20" wall:- 0208
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 as numbered on the
Floor design.

Height of windows from the floor--- 3'6"
Height of Radiators installed 26"
Number of column rer stack 3
Square feet of heating surface per stack--- 3.75 sq.ft

Cast Iron Radiators (BEERLESS) installed.

* ROOM (101)
DIMENSIONS of Room(9x20'6"x13!'6" )miadus (2x4.5x13'6")
Dimension of stack( 2x4x13'6")
Windows --One North @36.5 36.5 sqft.
Walle {2x15.5) plus 26(9x13.5)—36.5-—-——= 115.3" *
Volume (9x20.5x13.5)—-(2x4x13.5 2613 Cu. Ft
Heat joss br radiation:-

(36. 5plue.222(115.3plus. 02 (1x2613) )70--
Heat Loss------8008 B.T.U. per hopr.

Number of people accomodated 2
Number of Cubic feet of air per person 1800
Number of Cubic feet of air per hour 3600
Heat ‘Loss by Ventilation 3600x.3182 1125
Radiator surface required for the room:-

8008x.005 -= 41 1/
Number of Radiators installed 1 -
Number of Stacks pgsr Radiator ll

ROOM (1038)
Dimensions of Room (20x20 | GBxx13) 6) plus (4x? !60x13!6")
Dimensions of Stacka(2 yg4'6"x13'6"
Windows-—- Two North @ 3638" square feet ----8g,6eq ft.
Wallis -(20x13.5) plus.25 (20x13.5)~- oF moe 210.5" *
Volume (20c20.5x13.5) plus (4x7'6"x13.5)—(3x14.5x13.5)--6051.5 cuft
Heat Loss by Radiation:-

(73plus.222(210.5) plus .02(1x6053.5))70
Heat Loss --------16283 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 Cubic feet of air to be supplied per hour 5400
For Toilet :
Number of persons #e-ve-accomodated with air 3
Number of cubic feet per hour 5400
Radiation Surface required for the Two roomsl16849x.005--86 1/
Number of Radiators installed a -
Number of stacks per radiator 1(11) 1(18)
Heat Loss by Ventilation----~- (5400x.3122)--- 1690 B.T.U.



RCOM (103)
DIMENSIONS OF Room(12x15'3"x13'6") plus (5'9"x3'6"x13'6")
Dimensions of the Stacks None. |
Windows one North @ 36.5 ----------- 36.5 eq;ft.
Walls (18x13.5)plue .25(13x13.5)=- 36,5---- 166.0 *" "*
Volume (12x15,25x13.5) plus5.75x3.5x13.5) plus Toilet (4.5x6.5x13.5)

3136 Cubic feet.
Heat Loss Ry Radiation:-

(36.5 plus.322(166) plus.02x1x3136)70 |
Heat Loss-----9536 B.T.U. per hour

Number of people to be accomodated 2
Number of cubic feet of air per person 1800
Number of cubic feet per hour 3600
Heat Loss by Ventilation (3600x.3122) 1125
Radiator surface required for the rooms

9536x.008  <-------- 48 3/
Number of Radiators installed 1 -
Number of stacks per radiator 13

ROOM (104)
DIMENSIONS OF Room:-(10x31x13'6*)
Dimensions of stack susmm (9x2.5x13.5)
Windows:- wewe--One North @36.5 ~<«-- 36.5 square &t
Walle (10x13.5)plus (10x13.5) .25-36.5--- 105.3 * "
Volume-~{ 21x10x13.5) —(9x2.5x13.5) ---- 2519.0 Cu.F.
Heat boss by Radiationrs

(36.5plus.232(105.3) plus.08x1x2519)70
Heat Loss---------7714 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 5400
Heat loss by Ventilation (5400x.3122) 1690
Radiator surface required for the room

7714x.005--- 37 1/2
Number of radiators installed i -
Number of stacks per radiator 10

ROOM (L05)
DIMENSIONS OF Room(40x22'6"x13'6")
Windows --Four East @ 33,.9---- 135.6

Two North @ 36,5--—-—- 73.0
Total--308.6

Walle4Oplus 23.5)13.5plus .4(859.4)-208.6---~- 1034.6 squaxzft.

Volume (22.5x40x13.5)----- 13377 cfibic"
Heat Loss by radiation---

(208.6 plus .322(1034.6) plus.02x1x12377) 70
Heat Loss --------=48013B.T.U.per hour.

Number o* people accomodated----- 15

Number o* cubilia fect of air per person 1800

Number of cubic feet of air per hour 27000
Radiator surface required for the room

48013x.005 246 square feet
Heat loss by Ventilation (27000c.3123)---- 8450
Number of radiators installed 4

Number of stacks per radiator 4 (16)



ROOM (106)
DIMENSICNof Room(82'6"x9'6"x13'6")
Windows lFast @ 33,.9-------------. 33.98q ft
Walls (8.5x13.5) plus (9.5x13.5)x15%33,9-------113.6 sq ft
Volume ~(32.5x9.5x13,5)------ 2942.0 Cu ft
Heat Loss by radiation

(33.9plus.322 (113. 6) plus.02x1x2943) .70
Heat $ose ---------&267 B.T.0 per hour

Number of people to be accomodated ° 3
Number of cubic f8et of air per person 1800
Number of Cubic feet of air per hour 5400
Heat Loss by Ventilation (5400x.3122)-~- -- 1690
Radiator surface required for the room

(8267x.005)-------— 41 1/4
Number of radiators installed 1 -
Number of stacks per radiator li

ROOM (107)
DIMENSIONS of the Room(29'x37'3"x13'6")
Windows--Three Séuth @36,5—-— ------ 109.5 sq.ft

Three East @33,.9 ~--------- 101.7 sq.ft.
Total-211.2 Saft

Walls (29plue 27,25) 15.5 plus .20(759)-311.2---690.4 Sq. Ft
Volume -(29x27.25x13.5)------ -- 10665 Cubickt
Heat Loss by radiation---

(211.2plus.222(690.4) plus.03x1x10665)70
Heat Loss -----40446 B.T.WV.per hour

Number of people to be accomodated-— 15
Number of cubic feet of air per person 1800
Number of cubic feet of air per hour 37000 —
Heat Loss by Ventilation (27000x.3123)----- 8450 B.T.U.
Radiator surface required for the rocm

(40446x.005)-------- 208 1/2
Number of Radiators installed 3 -
Number of stacks per radiator 3 (18)

| ROOM (108
DIMENSIONS of Room (11x23'6"x13'6"
Windows One South @ 36,5 --------- 36.5 square feet
Walle (11x13.5)plus .05(11x13.5)-36,5 119.4 * r
Volume (11x23'6"x 13.4) -------- 3005 cub&e fn
Heat Loss by Radiation

(36.5plus.328(119.4) plus .03x1x3005)70
Heat Loss -----7217 B.T.U. per hour.

Number of people to be accomodated 2
Number of Cubic feet of air per person - 1800
Number of cubic feet of air per hour 3600
Heat Lose by Ventilation ~------( 3600x. 3122 )w-1125
Radiator surface required for the room

(7217x.005)----p 37 1/
Number of radiators installed 1 -
Number of stacks per radiator 10



a ROOML309)

DIMENSIONS of Room (38'6"%x26'6"%x13'6")
Dimensions of Stack (15'x1.5'x13'68 )
Windows-- Three South @ 36.% salalalatiadhatadiatled 109.5 sq.ft
Walla -—~+(36.5x13.5)plus .05(36.5x13.5)-109.58266.0 " "
Volume —~(38.5x36.5x13.5)=—(1501.5x13.5) ******#13390 " 1"
Heat Loss by radiation

( 109.5 plus .228( 266) plus .02x1x13390) 70
Heat Loss ****#*** 30563 B.T.U. loss per hour

Number of people to be accomodasged 20
Number of cubic feet of air per hour 45000
Number of cubic feet per person 1800
Heat Loss by ventilation (45000x .3133) 14050
Radiation surface required for the room

(30563x,.005) 153 3/4 square feet
Number of radiators installed - 3
Number of stacks per radiator 8(13) 1(15)

ROOM (110)
DIMENSIONS of Room(44x37x13'6")
Ceiling exposure 44x 27 x13.5} HHAEKAHAEHE =61425 Sq. ft.
Volume of Room 44 x27 x13.5) *********#)]6050 Cubic Ft.
Heat Loss by Radiation (1485 Xl plusl16050x3x.03)68 --50993
Number of people to be accomodated eeeeee B0
Number of Cubic féet of air per person 1800
Number of cubic feet of air per hour 36000
Heat Loss by Ventilation (36000x.3132) ----- 11250
Radiation Bos8ace required for the room

(50998x .005) ----- B58 3/4
Number of Radiators to be installed 4 -
Number of stacks per radiator 3(15) 1(24)

ROOM (111)
DIMENSIONS of Roam ee x38'6" x13,5)
Dimensions of Stack (20x1.5x13,5)
Windows Two South @ 36,5 sdladiadiadiaiiea 735 eq.ft.
Walls (48213.5)plus .05(13.5x48) -73 **** 607.4 aq. ft
Volume (48x 38.5 x13.5)—(20x1.5x13.5) ****34249 cu ft
Heat Loss by Radiation---— .

(73plus.332 (607.4) plus .O38xlx 34349)70
Heat Loss --48496 B.T.U.per hour

Number of people accomodated 150
Number of Cubic feet of air per person 1800
Number of cubic feet of air prpr hour 870,000
Heat Loss by Ventilation (270,000x.3123) 84500
Radiation surface required for the Room

(48496x.005 )--243 3/4 square feet
Number of Radiators installed - 3
Number of stacks per Radiator 3(23)1(21)



ROOM (112)
DIMENSIONS of Bocm toeertgnato toe
Dimensions of Stack(7'6"x1l'6"x13'6"
Windows **Feor weat:8 33.9 square feet * *
Wallis ( 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.31322)
surface required for the roam

Number of
Number of
Number of
Heat Logs
Radiation

radiators installed
etacks per radiator

ROOM (113)
DIMENSIONS of Room (34x37'6"x13'6")
Dimensions of Stack(5'6"x3'x13'6")2
Windows** Three North @ 36.5

Three West @ 33.9
Walls(34 plus 29.5)13.5 plus.4(857.2)-211.2**
Volume(34x 37.5x13.5) -3(5.5x3x13.5)
Heat Loss by padiation

( 211.2plus .322(989) plus .03x1x136532) 70
Heat Loss ***e% Per hour

Number of people to be accomodatdd
Number of Cubic feet of air per person
Number of cubic feet of air per hour
Heat Loss by Ventilation (54000x.3122)
Radiation surddce required for the room

( 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'xl

Number of
Number of

Windows ***#**One North @ 36.5
walls (12x15. 5) plug.25(162)-36.5 1
Volume (13x13.5x31.3) plus (8x6x13.5) plus (5.5x5x1

VOLUME- & *¥4#*%% 45
Heat Loss bg Radiation

(36.5plus .882(166) plus.02x1x4590) 70
Heat loss***** per hour

Number of people to be accomodated
Number of cubic feet per person
Number of.cubic feet of air per hour
Heat ,oss by Ventilation (5400x.3122)
Radiation surface required forrthe room
11557x.005**(60)
Number of Radiators installed
Number of etacks per Radiator

115

One south @36.5 **36.5
* +& 135.6
Ll*** 881.0
8528.7 cubicft

70
**eee* 37680 B.T.U. per hour

5
1800
9000
2810

(37680x.005) ****** 187.5 squaré feet
2
3 (25)

109.5 sqtare ft
101.7. B n
989.0 " f
12652 Cubic ft.

47866 B.T.U.
30
1800
54000
16900

240

2(21)1(23)

3'6")
36.5sqhare ft
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"x20'6"x13'6")
Dimensions of Stacks (2x5x13.5)2—-—-- (2x4. 5x13.5)
Windows-----Three North @36,5---- 109.5 Sq.Ft
Walls {30.25x13.5) plus.25(378.4) -109.5 364.0 " "
Volume (30,25x20.5x13.5)—-2(2x5x13.5) ~(3x4.5x13.5)

VOLUME *® * ** * * * 8149 Cu.Ft.
Heat Loss by Radiation |

(109. 5plus.232 (364) plus.03x1x8149)70
Heat hoss per hour 24731 B.T.U.

Number of people to be accomodated rate)
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 &@r to beheated to 700 by direct radiation, the Vent-
llating air to be supplied to the rooms as a separate unite
at a Temperature of 87,329,

The Constants for the second floor are:-
For Heat Transmission through 14" wall--- 0278
For Heat Transmission through single glass 1.000

Window Scheduél:-—
Weat Side---- 33.8 square feet
East Side---- 33.8 equare feet

North Side---- 34.9 square feet
South Side---— 354.9 square feet
Centre of main floor South-- 24.44 Sq.Ft
East Side of west wing none
West Side of East Wing 34.9 Sq.Ft

Allowances for exposure:-—
South 5%
North 35%
Best 25h
East 15%

Constants for the Rooms on the Second Floor
Height of Windows from the floor-- a5"
Height of Radiator used 26"
Number of Coljmne 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
per hour eae HHH 1800



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

Seconds Floor
Roem (201)

DIMENSIONS of Room:—-10x23x13'6")
Dimensions of stack (5x2x13'6")
Windows One North @34.9 sq.ft. 34.9 Sq. Ft.
Walle (10x13.5) plus .25(135)-34,9--- 134.1 " *"
Volume (10x23x13.4)—5x3x13.5) ----- 2970.0 Cu. Ft
Heat Loss by padiation

(34.9plus.273(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 Less by Ventilation (7200x.3123) 2250
Radiation Surface required for the room

10397 x.005—-----~- square feet 52 1/2
Number of Radiators installed 1 -
Number of stacks per radiator 14

RCOM (202)
DIMENSIONS of Room: 7191 Orxa5x15 6"
Dimensions of stack(10' 6"x3'x13'6n
Windows -----Two North @34.9 square feet 69.8 SQ.FT.
Walle 118. 5x13. 5) plue.25 (19.5x13.5)-69.8 359.3" "
Volume (19,3x33x13.5)-10, 5x3x13.5) 5772.4 Cu.Ft
Heat Loss by Radiation

(69.8plus .273(259.3) plus.03x1.5x5772.4) 70
Heat Loss per hour 21945 B.T.U.

Number of people to be accomodated 30
Number of Cubic feet of air per hous 36000
Radiation surface required for the Romm

21945x,005------ square feet 108 3/4
Heat Lose by Ventilation(36000x.3133) 11350-
Number of padiators installed 3B
Number of Stacks per radiator (14) (15)

ROOM (203)
DIMENSIONS of Room(33x29213'6")
Dimensions of stack(31'6"x2x13'6")
Windows ---~-Two North @ 34.9 69.8 Sq.Ft
Walls (23x13.5Lplus ,25123x13.5)-69.8 318.9 "
Volume 23x29x13.5)-31.5x2x13,5 8168.5 Cu. Ft
Heat Loss by Peon

(69.8plus .272(318.9)plus .02x1.5x816a5 ) 70 ~~
Heat Loss-----— per hour 28112B.T.U.

Number of people to be accomodated 25
Number of cubic feet of air per hour 45000
Heat Loss by Ventilation (45000x.3122) 14050
Number d square feet of radiation required for the Room

(28113x.005) 146 1/4
Number of Radiators instatled 2 -
Number 86 of Stacks per radiator (19) (20)



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

 

Windows Four East 33.8 135.2equare feet
Two North @34.9 49.8 " fn

Total Glass--205 n n
Walls (22.5xplus 40) 13.5plus .40(62.5x13.5)-205 976.3
Volume ( 40x22.5x13.5) 12150
Heat Loss by Radiation

(205plus .278(976.3) plths .02x 3x 13150)70
Heat Loss per hour S6962B.T.U.

Number of people to be accomodated 20
Number of cubic feet of air per hour 45000
Heat Loss by Ventilation(45000x .3122) 14050
Number of square fect 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)
DIMENSIONS of Room(26! 6"x40'6"x13'6")
Dimensions of stacka(16x1.5x.3'6") (9'*5%x3'6"x .3'6")
Windows Three Stuth 634.9 104.7 Sq. Ft.
Walls Four East @33.8 135.3 " n

Total Glass 239.9 "
Volume (26.5x 40.5x13.5)-16x1.5x13.5)—(9, 5x3.5x13.5)

VOLUME------ 13685,4 Cu. Ft
Walls (236.5plus 40.5) pl&.5plus .2(67x13.5-339.9

Walls----—- 846.1 Sq.Ft
Heat Loss by padiation -

(239.9plus .273(846.1)plus .02x3x13685.4)70
Heat Loss per hour 65028B.T.U.

Number of people to be accomodated 29
Number of cubtc feet of air per hour 45000
Hepat Loss by Ventilation(4500Gx.3123) 14050
Radiation surface reauired for the Roam

(66028x.005)--- saqyare feet 3261/4
Number of Radiators installed 4 -
Number of stacks per radiator 3(21) 1(24)

ROOM (206)
DIMENSIONS of Room(11x283'6"x13'6")
Windows cone south @34.9 34.9square feet
Walls(11x13..5)plus ,05x11x13,5)—-34.9 121 =" fn
Volume( 11x22 .5x13.5) 3341.25 cu.Ft.
Heat Loss by Radiation

(34.9 plus.272(121) plus .02x2% 3341. 25)70°
Heat Loss----per hour 14102R.T.U.

Number of people to be accomodated 3
Number of cubic feet of air per hour 5400
Heat Loss by Ventilation 1690
Radiation surface required for the room

_( 14102x.005) 71 :1/
Number of Radiators installed 1 -
Number of stacks per rediator 19



ROOM (207)
DIMENSIONS of Room(26'6"x 38'6"x 13'6")
Dimensions of stack( 15x1.5x13,5)
Windows Four West in Fast Wing @34,.9-- 139.6 Sq. Ft.

Three South @34,9--- 104.7 " i"
Walle (36.4plus 58-5) 13 -5Plue. 25 (64.9)-244.3.-852.8 f of
Volume (26.5x 38.5x13.5)=-(15x1.5x13.5)-- 13459.5 Cu. Ft
Heat Los= by radiation

(244. 3plus.272 (852.8) plus. 02x2x13459.8) 70
Heat LoOgs----per hour 71309 B.T.U.

Number of paoble to be accomodated 30
Number of Cubic feet per hour of air 54000
Heat Lose by Ventilation( 54000x.3132) 16900
Radiation surface required for the room

(71309x, 005) 356 1/4
Number of radiators installed 4 -
Number of stacks per radiatcr 3(23) 1(26)

ROOM (208)
DIMENSIONSof Room(34x29x13'6")
Dimensions of stack(23'6"x1'6"x13'6")
Windows--Three Notth 055.80. Tol |

Three West 35 .8--—
Total Glass 206..square feet

Walls (34plus 29)13.5plus.5(63) 13,5-206.1 1069,7 " "
Volume (34x29x13.5)-22.5x1.5x13.5)--- 12866 Cubic feet
Heat Loss by radiation :

(206. lplus.272x1069.7plus.03x2x 12856)70 :
Heat Loss per hour : 70791R.T.U.

Number of people to be accomodated 35.
Number of cubic feet of air per kour 63000
Heat Loze by Ventilation (63000x.3122) 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(36)

RCOM (209)
DIMFNSIONS of Room(12x29x13'6")
Cuter dimenstons of closet (6x8x13'6")
Inner dingensions of closet (5x5x13'6")
Windows One North 634.9 34.9square feet
walls (12x13.6)plus ,35(13x13.5)-34.9 167.6 " "
Volume (38x29x13.5)-(6x8x13.5) plus (5x5x13.5) 5568.5 Cubic feet
Heat Loss by radiation

(34.9plus .272(16%B) plus .02x2x5562.8)70 ©
Heat Loss per hour , 21210-B.T.U.

Number of people to be accomodated 4
Number of cubic feet of air per hour 7200
Heat Lose by Ventilagion( 7200x.3122) 2250
Radiator surface required for the room

(#1210x.005) 105
Number of radiators installed 1.
Number of stacks per radiator 28





RCOM( 310)
DIMENSIONS of Room(30x23x33.5)
Dimensione of stack(15'6"x1'6"x13'6")
Windows ----Three North @ 34.9 104.7 square feet
Walls30x13.5plus .325(405) 104.7 401.5 " mn
Volume (30x23x13.5) -(15.5x1.5x13.5) 9003.0 cubie feet
Heat? loss by radiation

(104.7plus .273(401.5 plus.03x3x9002)70 :
Heat Loss per hour 40180 B.T.U.

Number of people to be accomodated 30
Number of cubic feet of air per hour 54000
Heat Loss by Ventilation (54000x.3133) 16900
Radiator surface required for the room

(40180x.005) 208 1/2
Number of radiators installed 3-
Number of stacks per radiator 3 (18)

ROOM (211)
DIMENSIONS of Room(66'x38!6"xj13!6")
Dimensions od stack(30! 6"x1!'!6%x13!6")
Windows Four West @33.8 135.3

seveh South 934.9 244.3
Total Glass 379.5 Square feet

Walls (S6plue2(38.5))13.5plus .35(66plus3 (38.5)13.5)=-379.5
Total Wall exposed 2043.6 SQ.FT.

Volume (66x38 .5x13.5)—(30,5x1,.5x13.5) 33685.3 Cubic feet
Heat Loss by radiation . .
(379.5plus .372(2043.6) plus,.02x2x33685.2)60

Heat Loss per hour 136956 B.T.U.
Number of people t@ be avcomodated 250
Number of cubic feet of air per hour 450,000
Radiation Surface required for the room allowing 500008.T.U
per hour fro the occupants of the room

(136956-50000) .005 412 1/2 ©
Heat Loss by Ventilation( 450000x.3122)14050Q0 8.?.U.
Number of radiators installed 5
Number of stavks per radiator 5 (32)

THIRD FLOOR .

Rooms to be heated to 70° by direct radiation , the ventilation
10s-e8 to be supplied to the roome as a separate unite at
a temperature of 87,.3°,

The constants for the Third floor are :-
For Heat Transmission through 16" wall-.26
ror Heat Transmission through 14" wall .27
For Heat Transmission through single Glass 1.00

Window schaduel:-—
Wast side 30.25 square fect
Kast Side 30.28 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 FLOOR CONTINUED: -

Allowances for exposures:-
North 25%
South O57
East 15%
Weat 25%

Height of Windows from the floor a5"
Height of radiators installed 26"
Number of columns per stack 3
Square feet of radiation surface per stack 3275
Number of cubic fect of air per person per hour 1800
Cast Iron Radiators PEERLESS installed.

ROOM (301)
DIMENSIONS of Room ($0x23x13 10%
Dimensions of stack(20x2x13'6"
Dimensions of closet(5x6x13.5)
Windows Three North @32,.53 97.59 square fect
Walls (30x13.5x plus .35(30x13,5)-97.59 408.7 i f"
Volume (30x23x13.5)~(20x3x13.5) plus (5x6x13.5)--8370 Cubic feet
Heat Loss by Radiation

(97, 59plus.36(408.7) plus .03x1.5x8370) 70
Heat Loss per hour 31847 B.T.U.

Number of people to be accomodated rate)
Number of cubic feet of air per hour 45000
Heat Loss by ventilation (45000x.3122) 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)

RCOM (302)
DIMENSIONS OF Room(23x39x13.5)
Dimensions of stack(31'6"x3!x13.5)
Windows Two North @ 33.53 65.06 Sq Ft.
malla 23x13 -5) lus .25(23x13.5) -65.06 323,00 " wn
Volume (23829x13,3mphus (31,5x2x13, 5) 8154 Cubic feet
Heat Loss by radiation .

(65.06plus .26(323) plus .02x1.5x8154)70 :
Heat Loss per hour 27556 B.T.U.

 

Nuhber 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/
Number of radiators installed 2 -
Number of stacks per radiator 18 19

ROOM (303)
DIMENSIONS °F Room(40x23'6"x13'6")
Windows Four Fast @30.325 121,00

Two North @32.53 65.06
Total Glass 186.06 Square feet

Walla (40 plus 22.5) 13.5 plus .40(63.5x18.5)-186.06
Walis 995.20 Square feet

Volume (40x22.5x13.5] 12150 Cubic feet
Heat Loss by radiation

(186. 1lplus.27 (995.3) 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.3122)--16900
Radiation surface required for the room

(57351x.005) 285
Number of radiators installed 4
Number of stacks per radiator 4(19)

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

 

Windows Three South @ 32,53 97.59
Four Fast @ 30,25 121.00

Total Glass 618.59 Square feet
Walls (36.5plus 40.5) 13.5plus .30(67)13.5-318.59

Walls 866.8 i fn
Volume (26.5x 40,5x13.5) ~(2x16x13.5) 14056 Cubic feet
Heat Loss b¥ radiation

(218.59plus .27(865.8) plus.03x2x14056.)70 :
Heat Loss per hour 710442 .7.U.

Number of people to be accomodated 30
Number of cubic feet of air rer hour 54000
Heat toss by Ventilation (54000x.8122) 16900
Radiation surface required for the room

(71044x.005) 356 1/4
Number of radiators inetalled 4 -
Number of stacks per radiator 3(23) 1(26)

ROOM (305)
DIMENSIONS OF ROCM(11x23x13.5)
Windows One South @ 32.535 —~- 38.53 Square feet
Walls(11x13.5) plus .05(11x13.5)-32, 53 123.39 fn "
Volume (11x23x13.5) 3415.5 Cubic feet
Heat Loss by radiation
(32.53plus .27( 1234) plus .03x1.5x3415.5)70

Heat Loss----- per hour 11782B.T.U.
Number of people to be accomodated 4
Number of cubic feet of air per hour 72300
Heat Loss by Ventilation(7200x.3122) 2350
Number of radiators instailed 1
Number of stacks per radiator 16
Radiation surface required for the room

(11782x.005) 60

ROOM (306)
DIMENSIONS OF Room(26'6"x38'6"x13'6")
Dimensions of stavk(15'x1.5x13'6")
Windows Three Séduth @33.53 07.59

Four West @32.53 1390.12
Total Glass 2027.71 Square feet

Walle (26.5 plus 38.5)13.S5plus .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

(227.7plus.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





ROOM(306) continued:-
Heat Loss by Ventiaation ( 54000x.3123) 16900 R.T.U,
Number of radiatozvs installed 4
Radiation surface required for the room

(60663x, 005) 303 3/4
Number of stacks per radiator 3(20)- 1(21)

ROOM (307)
DIMENSIONS OF Room(19x9'6"c13.5)
Windows One East off west wittg @ 32.53 32.53 Square fee
Walls 9.5x13.5) plus .15(9.5x13.5) -32/53 102.3 n "
Volume (19x985x13.5)
Heat Loss by radiation

( 32,.53plus .37(108.13) plus .08x1.5x2437)70

£437 cubic FT.

Heat Loss per hour 9327
Number of people to be accomodated 4
Number of cubic feet of air per hour 7200
Heat Loss by Ventilation ( 7200x.3122) 22350
Number of Radiators installed 1
Number of etacks per radiator 13
Radiation surface required for the room

(9327x.005) 48 3/4

ROOMSSOB)
DIMENSIONS of Boom (28x28x13.5
Windows Three south @ 32.53 97.59
West winfhree East @32,.,53 97,59

° Tolal Glass 195.18 Square fee
Wall (28plus 28) 13.5 plus.2(56)13.5-195.18--713.00 n n
Volume (28x28x13.5) 10584 cubic feet
Heat Loss by radiation

(195.18plus .37(718) plus .08x1.5x10584) 70
Reat Loss per hour 493468.T.U.

Number Uf people to be accomodated 15
Number of cubic feet of air per hour B70CO
Heat Loss by Ventilation (27000x.3122) 845
Number of radiat ors installed 5
Radiation surface required for the room

49346x.005 247 1/2
Number of stacks per radiator 3 (22) -

ROOM (309)
DINENSIONS of Room(36'6"x38'6" x15} 6"
Dimensions of stack(21'6" xL&86"x13'6"
Windows Four West @ 30.25 121,00

Four South @ 38,53 130.12
Total Glass 6251.12 Square Ft.

Walls (36.5 rlus 38.5) 13.5plus .3(75) 13.5-251.12
Walls 1065 " om

Volume (36.5x 38.5x13.5) -(21.5x1.5x13.5) 18536 cu.ft.
Heat Loss by radiation

(251.18plus .26(712) plus .02x1.5x10584) 70 —
Heat Loss per hour 75922 B.T.U.

Number of people to be accomodated 20
Number of cubic feet per hour 36000
Heat Loss by Vemtilation (36000x.3122) 11350
Number of radiators installed 4
Radiation surface required

75923x.006 413 1/2
Number of sgtacks per radiatcr 3(27)-1(29)





ROCN (310)
DIMENSIONS of Room(22'6"x10'x13'6")
Windows One West @30.25
Walis(10x13.5) plus .25(135) ~-30.25
Volume (22.5x10x13.5)
Heat Loss by radiation

50.25 square feet
138.5 " "

3038.00 cubic feet

(30.25plus .37(138.5) plus .08x1.5x3038)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. 3123) 2350
Radiation surface required for the room

) (11116x. 005) 86 ***44* 56 1/4
Number of radiators installedl 1 ~
Number of stacks per radiator 15

ROOM (311)
DIMENSIONS of room(47x29x13'6")
Dimensions of stack( 39'6" x1'6" x13'6")
Windows Four North @ 33.53 130,12

Three West @ 30.25 90.75
Total Glass 220.87 Square Ft

Walle (47plus 39)x13.5plus.40x76(13,5)-330.87%*1215.6 " fn
Volumma (47x29"13.5)-(29,5x1.5x13.5)
Heat Loss by radiation
(220.9 plus .27(1215.6) plus.03x3x17803)2%0**

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

(98314x,005) east
Number of radiators installed
Number of stacks per radiator

ROOM £312)
DIMENSIONS of Room(12x23x13! 6")
Dimensions of stack(7x1.5x13'6")
Windows One North @ 32.53
Walis(12x13.5) plus .25(12x13.5) -32.53--
Volume (13x83x13.5)—(7x1.5x13.5)—----
Heat Loss by radiation
(32.53 plus.26(170)plus .03x1.5x3588) 70
Heat Loss per hour
Number of people to be accomodated
Number of cubic feet of air per hour
Heat Loss by Ventilation (9000x.31322)
Radiation surface required for the room

(13649x.005)
Number of radiators installed
Number of stacks per radiator

17803.0 Cubic Ft,

98214 B.T.U.
30

_ §4000
16900

477 1/2
5 ~

5 (26)

32.55 square Ft.
170 a "

3588 cubic feet

13649 B.T.U.
5
9000
2810

67 1/
1 ~

15





ROCM (313)
DIMENSIONS of the Room(17'6"x23x13'6"x
DIMENSIONS of stack (4°6" x8'6" x13'6")
Windows Two North 9832.53 6&.66 square Ft.
Walle (17.5x13.5)plus 17.5x13.5)x.25—- 658.66** 230.25 " "
Volume (17 .5x33x13.5) plus (4.5x8.5x13,.5) - 4017.4 cubic Ft,
Heat Loss by radiation
(65.06plus.26 (330.25) plus .02x1.5x4917.4)70 a

Heat Loss per hour 190718 .T.U.
Number of people to be accomodated 8
Number of cubic feet of air per hour 14400
Heat Loss by Vehtilation [14400x#3122) 4500
Radiation surdace required for the room
(19071 x,005) #***# 93 3/
Number of radiators installed 2 -
Number of stacks perradiator OFoh 13 ---12

FOURTH FLOOR.
Room air to be heated to 70 degrees by direct radiation, the

Ventilationair to be supplied as a separate unite to the rooms
at a temperature of 87.2 degrees,

The constants for the fourth floor are:-
Heat tragsmission through 12" wall 413 Heat transmission
Heat transmission through single gaass 1.00 through joist with
Number of columns per stack 2 single floor-.10
Window scheduel:-—

West side 12.5 square feet
East Side 12.35 square feet

North side 13.28 square feet
South side 13.22 square feet

East 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 5%
North 25%
East 15%
West 35%

Height of windows from the floor--- 3*10"
Height of radiators installed 3a"
Number of columns per stack 2
Width of radiator er
Thickness of stack 21/2"
Number of cubic feet of air per person per hour--1800
Square feet of heating surface per stack 3.1/3
Cast Iron Badiators PEERLESS installed, -

ROOM (401)
DIMENSIONS OF Boon (g0x25x1}
Dimensions of stack(20x3x1ll |
Windows Three North @ 13.32 13.28 square feet

Skylights Nine North@® 3 27.00 8 "
Nine south @ 3 87.00 n "

Total Glass 93.66 " "
Walls (30x11)1.35 -93.66 351.84 " f"
Ceiling (30x23)1.32 828.00 * n
Volume(30x23x11) ~ (20x28x11) 7150.00 Cubic feet
Heat Loss by radiation

(93,.66plus .313(351.8) plus.10(828) plus .02x2x7150) 70
Heat Loss per hour 40080 B.T.U.



   

ROOM (406)
Room (404 ) was calculated with the heat los: of the Fourth

Floor Corridor so is not considerdd in the calculations.

ROOM (405)
DIMENSIONS OF Room(26'6"x40'6"x1l1!)
Dimensions of stack(16x1l'6"x11l)
Windows Three South @ 13.22 39.66 Sq. Ft.

Four East @ 13.3 49.20 " n
Skylights 18 South @ 3 54.00 " n

18 North @ 3 54,00 " "
Total Glass 196.86 " tt

Walle (26.5pl1us40.5)1llplus (26, 5plus40.5)11x.2-196.86--
Walls — 687.6 n "

Ceiling (26.5x40.5)1.3----- 128799 ~«"" "
Volume (26.5x40.5x11)—(16x1. 5x11) 11541.75 Cubic feet
Heat Loss by radiation :
(196.86plus.313 (687.6) plusl28729x.10 plus .02x3x11541,75)70

Heat Loss per hour 70179 B.T.U.
Number pf people to be accomodated 30
Number of cubié feet of air per hour 54000
Heat Loss by Ventilatiom (54000x.3122) 16900
Radiation surface required fcr the room

(70179x.005) 366 2/3
Number of radiators installed
Number of stacks per radiator

ROOM (406)
DIMENSIONS OF Room(11x22x10)
Windows One South @13.32

4 -

3(37) 1(89)

13.82 Sq Ft.
Walls (11x%0)1.05 +-13,32 102.28" "
Cealing (22x11)1.3---------~ 390.4 "
Volume (11x32x10) 2420.0Cu.Ft.
Heat Loss by radiation
(13.32plus .313(102.28) plus .10(290.4) plus .02x1.5x3430)70°

Heat Loss per hour
Number of people to be accomodated

102816 B8B.T.U.
4

Number Of cubic feet of air per hour 7200
Heat Los: by Ventilation(73200x.31332) 2250
Radiation surface required for room :

(10282x.005) 53 1/2
Number of Rddiators installed 1 -
Number of stacks per radiator 16

ROOM (407)
DIMENSIONS of Room(27x39x1ll1) Stack(15x1.5x11)
Windows Three Séduth @13.32 39.66 square feet
Bast wing Four West @13.32 52.88 " n
Skylightd 15North @ 3 45.00 n n

- 15South @ 3 45.00 n "
Total Gkass 181.54 n n

Walls (27plus39)11 Bimes1.3 -181.54 763.8 n fn
Ceiling (27x39)1.3 -----— 1263.6 n mn
Volume(27x39x11)—15x1.5x11)--.--- 1133525 Ctlbic "
Heat Loss by Radiation
(181.54plus .313(763.2) plus .10(1263.6) plus .02x8x11336)70

Heat Loss--per hour 69923 B.T.U.
Number of people to be accomodated 7 30
Number of cubic feet of air per hour 54000
Heat Loss by Ventilation(54000x. 3122) 16900





FOCM (407) continued: -
Radiation surface required for the room

(69923x.005)
Number of radiators installed
Number of stacks per radiator

ROOM (408)
DINFNSIONS of Room$128 6"x9'6"x10)
Windows One East side West wing @13.22
Wal1(9.5x10)1.2 -13,22---
Ceilin (12.5x9. 5)x1.2 ooo

Volume(13. x9.5x10) a
Heat Loss ‘y radiation

366 2/3

3(27) 1(29)

13.22 Square feet
100,80 n "
142,50 n "

1187 .50 " n

(13.28plus .313(100.8) plus .10(1428.5) plus .03x2x1187.5) 70
Heat Loss per hour
Number of people to be atcomodated
Number of cubic feet of air per hour
Heat lose by Ventilation (7200x.3122)
Number of Radiators installed in the room
Radiation surface required for the room

(7456x, 005)
Number of stacks per radiator

ROON (409)
DIMENSIONS of Room (19x28x10)
Vindcws Two South @ 13.22
Kast of West Ying Three@ 13.22

Total Glass
Wallis (19plus28) 16 x1.25 -66.1 -----
Ceiling (19x28)1,.2 oeke
Volume (19x38x10)
Heat Loss by radiation

756
-4
7200
2250
1

36 8/3 Square ft
11 -

25.84
39, 66
66.10 square ft.

521.40 " "
638.40 " "
5320.00 Cubic Ft

(66.lplus .313(521.4) plus .10(638.4) plus .02c¢c3x5330) 70
Heat Loss per hour

Number of people to be accomodated
Number of cubic feet of air required
Heat Loss by Ventilation (27000x.31322
Radiation surface required for thr room

(35413 x.005)
Number of radiators installed
Number of stacks per Radiator

ROOM (610)
DIMENSIONS of Room, (46x58" 1x2)
Dimensions of stack(21'6"x1'6" x11)
Windows--rour West @ 12.3

Five South @ 13.22
Skylights 30 North @ 3,00

30 South @ 3.00
Total Glass

Walls(46 plus 38'6")11x1.3-295,3 -----
Ceiling( 46x38.5x1.2
Volume(46x38, 5x11). (21.521 5211)
Heat Loss by Radiation

aperGannGP

55415 R.T.U.
15

er hour 327000
8450

180 Sq.Ft.
2
2(27)

49.2 square ft.
66.1 " "
90.0 " "
90.0 " "

395, 3 n i

913.3 " "
2125.2 " "
19126.2 Cubic Ft,

(295.3plus .313(913.1) plus .10(2125.2) plus .02x2x19126.2) 70
Heat Loss per hour
Number of people to be accomodated
Number of cubic feet of air per hour
Heat Loe- by Ventilation(108000x.3123)

109102.78.T.U.
60
108000
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(<3x10x10)
Windows Cne west @12.3 13.3 Square Ft.
Walls (10x10)1.25 ~-13.3-------~- 102.7 " "
Ceiling (23x10)1,2 ------------ 376.0 " "
Volume (23x10x10) 2300.0 Cubic Ft.
Heat Loss by radiation
(12.3plus.313(102.9) plus276x.10plus .62x1.5x2300) 70
Heat Loss per hour 9877 B.T.U.
Number of people to be avawomodated 4
Number of cubic feet of air pwr hour 7200
Heat Loss by Ventilation (7200x.3122) 2250
Radiation surface required for the recom

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

ROOM (413)
DIMFNSIONS OFRoom(47x29x11)
Dimensions of Stacke(29'6" x1'6" x11)
Windows Four @13.22 42.88 square Ft,

Three West@ 12.3 36.9 n n
skylights e6 horth @ 3s 69,0 " "

23 South @ 3 69,0 " "
To&al Glass 817.78 " n

faite (1 (aris 289)1.4 -7S.78 1090.6 +" "
Ceiling (47x29)1.2 -138 1497.6 +" i!
Volume(47x29x11) ~(29.5x1.5x11) 14506.8 Cubic ft.
Heat Loss by Radiation
(217.78plus .313(1090.6) plus .10(1497.6) plus.02x2x14506.2) 70
Heat Lossper hour 90240 B.T.U.
Number of people to be accomodated 40
Number of cubic feet of air per hour 72000
Heat Loss by ventilation (73000x.3183) 22500
Radiation surface required for the room

(90240 x.005) 466 2/3
Number of radiators installed 5
umber of stacks per radiator’ 5 (28)

ROCM (413)
DIMNFNSIONS of Room(23x12x10) Stack (7x1.5x10)
WindowsQne North @ 13.22 13.22 Square Ft
Walls (12x10)1,3 013.22 142.8 n n
Ceiling (23x13)1.2 331.2 noon
Volume (23x12x10)-7x1.5x10) 2655.0 Cubic feet
Heat Loss by Radiation
(13.22plus .313(142.8) plus.10(331.2) plus .02x2.6 x2655)70
Heat loss per hour 11948 -R.T.U.
Number of people to be accomodated 3
Number of cubic 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 radiators installed 1 -
Number of stacks per radiator 19



ROOM (414)
Dimensions of Rocm(17'6"x23'x10'6") Stack(13'x3'x10'6")
Windews Two North @ 13.22 36.88 Square Ft
Walls (17.5x10.5)1.35-26.44 157.31 " "
Ceiling (17.5x23)1.2 483.00 " n
Volume(195x23x18 SJ-(12x2x10.5) 3974.25 " n
Heat Loss by radiation
(36.44plus.313 (157.31) rlus.10(483) plus .02x8x3974.3)70
Heat Less per hour 19779 B.T.U.
Number of people to be accomodated’ 15
Number of cubic feet of air per hour 27000
Heat Les: ty wentilation (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

COCRRIDCRS ,
RASFMENTs =

Dimensions to obtain the exposed areas and the
Total volume of the Corridor.

(9'x37'x13'6") plus (3x5x13.5) plus (140x10x13.5) plus (10xz0'6
x13'6") plusl'x7'6"x13'6") ple (12 0x14 x18 602

Staircase: = (32x21x13!'6")—-(28x5'3"x5')-(9x10x9'6")
Total Volume of Corridor:= <----- 33361.8 6u.Ft.

Glass :-
Main entrance 3(24"x78")-— 26 sq.ft.
East Entrance{161x630 \-~~ 13.78 sq. ft.
Vest Entrances (16"x63" )---— 13.78 eq.ft.
Transoms Fest and Weset$38"x24"> 6134 sq.ft.

Total Glasst—= ee-----—— 66.84 " *"
Walle (9#13.5)2 plus (22x8)-66.24-----~- 871.80 " "
Heat Loss by radiation:e-e
(66.24plus.323 (271.3) plus .02x1x33361.8)70-—— :

Heat Loss per hour-- 55558 &8.T.U.

First Floor:-e
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")
Total Volume------—-—- 24800 Cu. Ft.
Windows One West @33.9 TotalGlass---— 33.9 Sq.Ft.
Walle ((10x13.5) plug2 (10x13.5)-33,.9-------~- 128.8 "
Heat Loss by Radiation:-—- |
(33.9plus.222 (128.2) plus.62x1x24800)70-- 40088 B.T.U.

Steircase:-(21x7x6'9") plus (15x21x6'9")
Vindows One North @36.5 Square Feet 36.5 Square feet
Walle (21x13.5) plus.25(31x13.5)-36.5 ------ 317.9 " "
Volume (21x7x6'3") plus (15x21x6.75)--- 3118.5 Cubic Feet
Heat Loss by radiation:- |
(36.5plus .222(318)plus .02x1x3118.5)70-- 11865 B.T.w.
Total Heat Loss in B.T.U. per hour for the floor

51953 E.T.U.





TORTIDORS: =
SECOND PLOGR:-

Timensions to ovtain tie exposed arcags and
the volumes cf the Corridcr:-
(11x15x13.5)rlus(6'6"*2x13.5) vlus(152'6"x10x135.5)
Ci,mensicas of SaiLcus >in
(21lx4x15.5)-lus 21x7'S"x6'S") slus(21x1éx6's")
Tindows Tix South 7 34.2 209.4

Cne “est O 33.8 2528
Txo Uorth @ 354.9 oG9.&

TOtal Glass OLoeO S quare fert
Talls:-(10x15.5)plus(155).25 plusodx15.5) his(10x23.5)
rlus 10x15.5).25rlus (24x13.5).05 plus (24x15.5)~lus
(31x12.5)1.25-515Serrtenene ee 791.9

Volume:=(11x15x1%.5)plus(8.5x0x13.5),1u8152.5x10x165. 5)
clus (A152513.5)rlus(.Ax", bac. 05)plus(2lxlix6, 25)

Total Vclume--------~-~---———- = 2oe+8 Cu. Ft
neat Les: oy radiaticn---
("13-lus72l. ox. 87orlus. 68x1.5x66043) 70--------

Hert Los per hour CS1S45.7T. Ue

TULIRD FL°CRs-
Dimensiond SO Cotain the exposed arza and the

velume cf the ec rider

(8x12x15.5)rlus(11xlox1.S)plus(3.5x7.8x15.5)plus(1.3,5h ”x1Cx1".5) Scuth exmosure:-(24x1:
Timensicns ef thesta
(21x&x17.5)rlus(1x7. 5x5 '3")slus(31x10x3'5")

V
a
l

@ Lo
)

rT -rasgete

Yin ovst-Six south One. 77 1°5.65
Tyo Terth ©.5.53 $5.06

Total Glass POULes ey square Pu
Wrlig(34x13.5)plus(?ixl .5).05plus(221x1"°.5)pius elnd5.5)
rinus 2701.69 CS? Sars Ft
Volume (2127S.1lrlus762_2.4 £4+956.5 “Gu. Pt.
Neat Los: by radiation:-
(301.6erlus.263(¢C 4.7) rlus.02x1l.5xs4005.8) 70

Weat Lo33 rer iecur 78541 0.7.0.

POVATT FLCOR:=
Limons'ons to ovutain the exposei arca ani the

volume cl t17 Corridor:-
((17x11x10)plus 2, 5x7. 5x10)rlus(123.5x10x160)plus(6x12x10)
Plus(—xnosure south ~(34x1 O)
Timensicns of tho Shetr 2.3e8t-
(21%24x10)
Winiewss= Six south OOG.44 Oe 64

Tro North O12 .55 56. +4
Total Jlass 87.OS5szuare ft.

Talls:-%4x10)1.05: lusg1z10) x1. 3-S2.08 546.9 " "
volume: —(17x1lx10)p1u32. 5x 7.5x10)rlus(153.5x10x10)plus
(G6x1°x10)rlus( 21x°4x1C) 18508 Cubic “te
Ceiling ((1""xll)plus£.5x7.3)rlus 123, 5x10)plus3xisiimesl.2
rlus (Six(Sdx1. 2) waoeee 2479.8 Square Ft
Yeat Locs by Radiation:-

(87. O8plus. 313 (526. 9)rlus.16(2479.8) plus. 02x2x1 7508) 70
Neat Loss rar hour C6979B.T.U.





 

Complete tabulation for the square feet of Radiation required
for the individual rooms for the R.E.Olde 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 eoeee 30"
Number of columes per stack cowee 38
Width of Radiators wane 8h"
Thickness of sections —-)oe
Square feet per section ----- 3 1/3
ROOM**RADIATION**SQUARE FEET**NUMRBEROF** SIZE OF RADIATORS
NO. LOSS RAD.SURFACE RADIATORS NUMREROF LENGTH OF

STACKS RADIATORS
1 14357 73.1/3 2 11) (11) (27%) (274)
2 9280 46 3/3 1 14 35
3 20544 103 1/3 2 15) (16 37%) (40
4 40033 203 1/3 3 2(20) (81) 3(50 bBe
5 35112 176 3/3 2 36)1%27 65
6 9170 46 3/3 1 14 35
7 29848 150 - 2 23) (22) 574) (55)
8 wk RK kK mk oe ok %* & ee OK ok KK ke Kk KKH

9 3076 16 2/3 1 5 12
10 24976 126 3/3 3 19 {29} 4” (a7)
11 57653 276 3/3 4 3(20)1(23) 3(50) 1(57
12 43960 220 - 3 3 (32 3 (55
13 10976 56 2/3 1 17 42 |
14 16618 83 1/23 2 13) (12) (32%) (36°)
15 7334 36 2/3 1 1) 27

TOTAL RADIATION SURFACH******* 1616 3/3 square feet
NUMBER OF RADIATORS +eteeee 27

FIRST FLOOR.
Height of windows from the floor----- 3'6"
Height of radiators used ome6"
Number of columes per stack  $----- 3
Width of Radiators eowee 95%
Thickness of section eenee 05"
Square feet per stack ween 3,75
ROOM**RADIATION**SCUARE FEFT**NUMBER OF**SIZE OF RADIATORS
NO. LOSS RAD.SURFACE RADIATORS NUMBER OF LENGTH OF

STACKS RADIATORS.
101 8008 41 1/4 1 11 37
103 16849 86 1/4 3 11) (13) 27%) ( 30)
103 9536 48 3/4 1 13 32
104 7714 374 - 1 10 35
105 48013 240 4 4(16 4(40
106 8267 41 1/4 1 li (279
107 40446 202 1/2 3 3(18 (45
108 72317 37 1/2 1 10 25)
109 30562 153 3/4 3 2(13) 1(15) 3(33 1/8)(S78 )
110 50993 258 3/4 4 3(15 1 424 3 (37
111 48496 243 3/4 3 2(22) 1(21) 3(55 ts
112 37680 187 1/23 8 2(25 2(674)
113 47866 240 - 3 2(21) 1(88) 3(538)1(55)
114 11557 60 1 }26) 40
115 84731 123 3/4 3 3(11 3 (27%)





 

Tabulation of square feet of radiation:required for the roans
with the sizes of radiatoré and heat losses.

SECOND FLOOR
Heaght of windows from the floore----— 3'5"
Height of radiators used wee 36"
Number of columes per stack arn89
Width of Radiators ----— Ob"
Thickness of sections waneah"
Square feet per stack cen 375
ROOM**RADIATION**SQUARE FUFT**NUMREROF**SIZE OF RADIATORS
NO. LOss RAD.SURFACE RADIATORS NUMBER OF LENGTHOF

STACKS RADIATORS
B01 10297 52 1/2 1 (14 (35
302 31945 108 3/4 2 14) (16 36 $3 )
B03 28113 146 1/4 3 19) (80
B04 66963 333 3/4 4 3(22)1(33 ae¥ toe {
B05 65028 336 1/4 4 3(21)1(33 ; =aah )
206 14103 71 1/4 1 19
307 71309 356 1/4 4 3(23 1 (26! 3(5%Hes
208 70791 356 1/4 4 3(23)1(26) 3(575)1(65
B09 21210 105 - 1 28 70
210 40180 202 1/2 3 3(18 3 (45
211 86956 413 1/2 5 5 (22 5 (55

Third FLOOR
Height of windows from the floor-----3'5"
Height of radiators used wneme— 26"
Number of columes per stack anee5
Width of Radiators ~----94"
Thickness of radiators sections-----~ a4"
Square feet per stack wwe3,75 |
ROOM**RADIATION**SQUARE FEET**NUMRBFER OF**SIZE OF RADIATORS.

NO. LOSS RAD.SURFACE RADIATORS KUMBER OF LENGTH OF
STACKS RADIATORS

$01 31847 161 1/4 3 3(14 125} 2 (35137
302 37556 138 3/4 2 1s) (19 45) (47
303 57351 285 4 4(19 4(474)
304 71044 356 1/4 4 3(23)1(26) 3(574)1(65)
305 11783 60 - 1 16 40
3066 60663 303 3/4 4 3(80)1(81) 3(50)1(524)
307 9337 48 3/4 1 (13) 332
308 49346 B47 1/2 3 3 28 3 (55
309 75938 412 1/2 4 3(27)1(29) 3 (67 1(724)
310 11116 56 1/4 1 (15) 37
311 98214 477 1/2 5 5(26 5(65
312 13649 67 1/2 1 15 (sre
313 19071 93 3/4 2 13) (12) (328%) (30)

Total radiation surface for FIRST FLOOR***** 2002 square feet
Togfal number of radiators installed sstae 83

Total radiation surface for SECOND FLOOR**** 2471.25 sq.feet
Total number of radiators installed +4eee 631

Total radiation surface for THIRD FLOOR*****2708.75 sq.feet
Total number of radiators installed *eeEK 95





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

FOURTH FLOOR
Height of windows from the floor----~-3!'10"
Height of radiators use ---=-3a"
Number of columes per stack w---e- 8
Width of Radiators > ~----83"
Thickness of one stack —----~25"
Square feet per stack ------3 1/3
ROOM**RADIATION**SQUARE FEFT**NUMBER OF*SIZE OF RADIATORS
NO. LOSS RAD.SURFACE RADIATORS NUMRFR OF  LENGTHOF

STACKS RADIATORS
401 40080 203 1/3 3 2(30)1(81) @ (50) 1 (53 '
403 34725 176 2/3 2 (26) (87) (65) (67
403 47287 240 - 3 3 (24) 3 (60)
404 KKRK SE * & & * & kK & % KKH

405 70179 366 243 4 3(37)1(89) 3(678)1(724)
406 10283 53 1/3 1 16 40
407 69923 366 3/3 4 3(27)1(29) 3(674)1(724)
408 7456 36 2/3 1 (11) (37
409 35413 180 - 2 3 27 2 {87 )
410 109103 533 1/3 6 5(26)1(30) 5(65)1(75)
411 9877 50. - 1 37%)
412 90240 466 3/3 5 5 (28) 5(70
413 11948 63 1/3 1 (19) (47%
414 19779 100 - 3 2(15) 2 (37%)

Total radiation surface for FOURTH FLOCR ***** 3886,666 sq.feet
Total number of radiators installed FREE 35

TOTAL RADIATING SURFACE IN THE RUILDIND *****By floors
BASEWENT:-1616.66 Square feet

FIRST FLOOR: * 2002.00 Square feet
SEBOND FLOOR:—- 3471.25 Square feet

THIRD FLOOR:-2708 .75 Square feet
FOURTH FLOOR:-3836.66 Square feet

FOR BUILDING **####4444¢4eee4%8%88% 11635,32Square feet
TOTAL NUMBER OF RADIATORS INSTALLED ****** BY floors

BASFMENT:= 27
FIRST FLOOR?-] 33

SECOND FLOOR: - ol
THIRD FLCOR:- 3D
FOURTH FLOOR: —_35

FOR BUILDING*#**884¢4¢¢2¢4e24¢8¢884%0% JO)

CORRIDOR RADIATION LOSSFS WITH SIZE OF RADIATORS INSTALLED
BASEMENT* *# ** **# #*# #485558B . TU,
lst floor 51953 "
and floor 92134 " Total------ 399635 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 (25 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")



STEAL] PIPING AND CONNECTIONS for the ins&alation of Radiators,

BASEMENT.
No. of Size of Kind of length Total
Dieces, Pieces, equipment. per piece.length.

3 (2x2) Elbows
31 2x2x3) Tees

2 Risers l3sfeet 364.5 feet
2 16 feet 32.0 feet

1 2 15 feet 15.0 feet
2 Rieger Arms 1 foot —-27..0 feet

Total 3" piping 438.5 feet

Yiret Floor,

1 2x2) Elbows. 133
35 2x2x2) Tees
31 3 Risers W3tfeet 445.5 feet
1 2 18 feet 18.0 feet

33 (2) Riser Arma 1 foot 33.0 feet

Tota’ 2" piping 496.5 feet.

Second Floor,

1 2x3) Flbows.
31 2x2x2) Tees
31 2 Risers, 133 feet 418.5 feet.

3) (2) Riser Arms. 1 foot 31.0 feet.

Total 2" piping 466.5 feet.

Third Floor.

Elbows.
38 p2x2x2) Tees
36 3) Risers 134 feet 406.0 feet

36 Riser Arms 1 foot 36.0 feet

Total 2" piping 442.0 feet

Fourth Floor,

40 3x2) Elbows

34 (Bex) Tees
36 3) Risers 9 feet 324 feet

35 (2) Riser Arms j foot 35 feet

Total 2" piping359.0 feet



Attic Steam ‘iain Piping.

Number of pieces Size of Kind of
required. piping. equipment.

Steam Main.

2
ps

)
p
d

o
f
O
D
F
S
D
M
R
W
U
D

Q
O
a
)
0
0

b
o
t
}

2
3
:
3

he lenzth of piping leading to Attic
6"

6"

6"

6"

6NM
e
e
s

W
O
O

B
U
H
H
R
M

p
> =

Total 23 inch piping required--------
Total 3 inch piping required--------
Total 4 inch piping required --------
hen 6 inch piping required -------~-

otal 2 inch piping required --------—

Total p2x2) 900Elbows required ------~
Total (2x2x2) Tees required
Total (4x23x4) Tees renuired
Total (4x4x2}} Tees required

Length of Total lengtn
one piece of piping.

24 feet 24 feet
20 feet 40 feet
8 fret 24 feet
14 feet 28 feet
16 feet 16 feet
13 feet 13 feet
18 feet 18 feet
4 feet 8 feet
4 fect 144 feet

25 feet 25 feet
2 feet 2 feet

19 feet 38 feet
4 feet 16 feet

20 feet 50 feet
12 feet 12 feet
10 fest 10 feet
21 feet el feet

3 feet le feet
15 feet 60 feet
10 feet 30 feet
4 feet 8 feet

16 feet 16 feet
8 feet 8 feet
9 feet 9 feet

17 feet 17 feet
26 feet 52 feet
6 feet 6 feet

Steam Main:-—
20 feet 40 feet
21 feet 42 feet

5 feet 5 feet
18 feet 18 feet
20 feet 20 feet

315 feet
144 feet
£218 feet
125 feet.

2208.5 feet.
4

169

4
8



Attic acd Fadiator Risers and Connections:-

Total( 4x4) Flbows required -~-----------
Total( 4x3x23) Tees required--------~----
Total( 3x23x2) Tees required---~-------~--
Total (3x23x24) Tees required ------Hee
Total (23x23224) Tees required ----------
Total(2+x2) Elbows required --------—---~-
Total (24x3x2+)Tees required ----------~--
Total pSxee Elbows required -----------~-
Total (23x2s) Elbows rejuired -----------
Total number of Radiator Valves —-------— 165 Victor Auto tvpe

o
S

O
e

e
H
-
c
o
O
o
n
d
©
W
O

All Radiator valves to be of tne Victor Automatic type No 7.
All Fiser pipes to be of wrought iron threaded and reamed for
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 valvesgs and threaded to one quarter
( 1/4) inch for valve connections.
All-fittinzgs to be threaded for Radiators and Steam line witna
sufficient pitch to insure tight joints.
All radiater s to be equipped with female connection witha
enougn pitch to insure good drainaze.
All Tees anid Elbows to be of cast iron anc threaded for
connection.

Steam Headers and branches to top of Risers on the fourth
floor and leadinz to fourth floor mains 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 Fxpassion 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 between the hanger and the end of the
pipe 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 as
Yor 3 inch pipe 10
For 24 inch pire 10

Fach Hanger to be provided with :e-
One Plate, One button, and one ring.

One hundred (100) feet of one half, (1/3) inch pipein
ten foot length, for use in hangers. -

Twenty4feet (2@) of one half(1/2) inch pipe 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 required.Also 2 floor plate is required for exh
riser Making (165) required for the. building. -



Determination of the size of Plenum fan required for the
Ventilation of the New R.E.Olds Mechanical Ruilding and tke
size of Heater to deliver the ventilating air at the required
Temperature of 87,3°.

With a velocity of air over tne coils at 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 temperature of the air leaving the coils at
87,23 degrees ,is four sections making a total depth of the
heater sixtten pipes deep.

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

The heat necessary in R.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 ---~-----850,000 B.T.U.
Total heat loss by ventilation is 850,000 plus

25%(850,000) the excess air required for leakage 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 coilseach lineal foot of pipe will deliver
661 B.T.U. at 87.29 F. The total lineal feettof pipe require
to deliver 1,062,500 R.T.U. per hour are:-

1,026,500/ 661 equals----------------1610 feet
The free air space in a 165% lineal foot ,four sections

four pipes deep is 46 square feet,
The free air space required for the delivery of

2,717,600 cubic feet of air per hour which is needed for vente
ljlating purposes at a velocity of 1000 feet per minute over
the coils at 87.2°F is:-

2,717,600/ 60x1000 equals 45.29 square feet,
Heater@ -

R.B,. manufactured by the Bu&¥falo Fan Company
with 170 pipes,

Length of section -------weeeee- O9fcet 6 inches
width of base omeSeeeee 10 inches
Extreme height weeeeeeee——-lOfeet 4 inches,
Total weight ---------~-—-----—~~ 35770 pounds.

Plenum Fan,
With the fan delivering againsta static pressure of

@ne inch and required to deliver 2,717,600 cubic feet per
hour or 45,290 cubic feet per minute:-

Fan number required to deliver this necessary ar
is s-

Number --- H6D delivers 48,900 cubic feet per minute.
Number --- 180 delivers 60,300 cubic feet per minute

both running ag$® full rated capacity.
Forncase of necessity Fan number 180 is the best instal-

ation with a full rated capacity of 60, 300 cubic feet per
minute 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 air but in case of necessity can be operated at
full rated capacity and deliver air at the necessary 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:--------108 inches
Cubic Feet per minute -------------60,300
RPM. SOPOLLESES 185

BHP .-----He--~~ 27.55
Fan must be placed at least 36 inchea 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 bv the
Buffalo Fan Company for the size heater which I have determin-
ed, cf the Ruffalo Return Bend Type .



DFTERUINATION OF THF SITE OF AIR DU
Registers for tne individual rooms, with
of the cubic feet of air required for the
room ,the velocity of the air leaving the
area of the register in square inches,the
registers and the size of urtake Tor each

The velocity of the air in the main
leaving the Fan,--1600 feet ner minute.

FORMULAE USED IN THR COMPUTATION OF
Register.Tnis formulae arplies to the air
openings as well as any part of the main

AREA IN SQ. IN. EQUALS **144xQ'/60xV
Q'-- the ventilating air supylied per hou
V -- the velocitv of the air leaving the
144/60 puts the area in square inches ,N

ROOM**CU FT, VEL LOP**NFT ARFA** SIZE OF

112 9000 200 108
113 54000 250 518
114 5400 150 86.5
115 450C0 200 538

ATRPFR AIP ° OF PFOISTERI
HOUR FOZIIN. REGISTER INCHES

1 9000 200 108 (10x10
32 7200 150 115 } 19x10
3 27000 350 186 10x18
4 18000 200 216 pioxi4
5 18000 200 216 16x14
6 5400 1E0 86.5 8x12
7 18000 200 316 16x14
8 * «Ke & oe ok mK kK kk

9 5400 150 86.5 8x12
10 36C00 250 345 18x20
11° 54000 350 361 18x20
12 54000 300 432 18x34
13. 9000 200 108 10x10
14 18000 150 288 12x12) (12x
15 1080KU0 250 104 none)

101 3600 90 26 (10x10
102 5400 15Q 86.5 8x12
103 3600 90 96 10x10
104 5400 150 86.5 8x12
105 27000 150 432 p10x12 (16x
106 5400 150 96.5 8x12
107. 27000 150 432 peo
108 3600 90 96 10x10
109 45000 300 538 16x34
110 37000 150 432 12x18 phox
111 270000 450 1440 24x30) (24x

CTS AD THE

a complete tabulation
ventilation of the
register ,thenet
dimensions of the
room,
amr duct after

TEE SIZE OF NET
ducts or rezister

air duct.

I.
rezister.
ET.

AK STZE OF
i UPTACE IN

INCHFS,.
(10x10
(10x10
(10x18
(16x14
(16x14
18x12)
16x14)

ekkkk

8x13
18x20
Tere
18x34
10x20
12x12) (12x12)
(10x10

12)

(10x10
( 8x12

16x14) (16x20)

12x18 12x18)
18x74



on the Second,
Calculations and tabulation of the size of registers

Third and Fourth Floors.

ROOM**CU .FT***VEL OFSSNETAREA*****SIZF OF **#**** STZE OF

201
202
303
204
205
206
207
208
209
210
ell 4

301
3028
303
304
305
306

410 1

414

CORRI

AIR PER
HOUR
7300

36000
45000
45000
45000
5400

54000
63000
7200

54000
50000

45000
45000
54000
54000
7200

54000
7200

27000
36000
7200

54000
9000

14400

36000
360C0O
45000
2 KK OK

54000
7200
54000
7200

27000
08000
7200

723000
5400

27000

DORS:-
BASEMENT----

First
27000
floor
000

Second floor
360CQ

Third floor

AIR
FTZMIN
150
450
250
150
300
150
250
250
150
300
500

250
250
250
250
150
250
150
1&0
150
150
150
200
350

300
300
375
OK

300
150
300
150
250
450
150

150
450

OF REGISTER IN URTAKE IN
REGISTER INCHES INCHES
115 ees (10x10
192 10x10) (10x10) (10x10) (10x10)
432 (18x24 8x34
720 18x20) (18x20) (16x20) (18x16)
360 18x20) 18x24
86.57 8x12) (10x10)

518 ee (16x34)
608 3020 Peers
115 poe (10x10
432 ee (18x24)
160 (24x68) (24x45)

432 (18x24 (1°x24
432 (18x24 18x24
518 ipoes 16x32
518 20x26 20x26
115 ( (10x10) (10x10
518 (20226 Pees
115 (10x10 8x13
432 (18x24 (18x34)
578 (24x34 (24x30)
115 (10x10 10x10)
865 eee (18x24) (20x20) (18x24)
108 10x10 (10x10
99 (10x10 (12x12

288 (12x24 ere
288 (20x26 12x25
288 (12x34 (20x26
OK 3K OK oe ok ok OK ok OK OK ok OF Ok

432 (18x24 (20x26
115 oe (10x10
432 18x24 (20x26
115 oe (10x10
259 ee) (12x32
576 24x34 24x24
115 (10x10 10x10
6932 eae (18x18) fee (18x54)
86.5 8x13 10x13
144 (8x18) none opens +o hall

Total Aireen for the Coridors

Al] ow 71000
71000 cubic eet per bhaur

t

Aér to be supplied by ee on the
second floor at west end of corridor

Velocity of air leaving register--300 ft/min
Area of Register NET----- 965 sq.inches
Dimensions on rezister( 34x40) This air
supplies the Ventilaetins heat loss for the

Second ,Third and Foutth Floor Corridors.



DETFEMIVATTON of the size of ducts leavins the fan and tke
auxiliarv ducts lesdinz the air to the room stacks.

With a Velocity of 1800 feet rer minute of the eir leaving
the Fan with the fan deliverinzs 2,717,600 cubic fect per
hour the sectional area of the duct at the fan is: sq.

Area ---144x3,717600/60x1800------------ Ze82inches
The dimensions of the duct at this point are:- 60x60"
The cross section of the duct under tne b-sement corridcr

with the air at a velocity of 1400 feet rer minute is:-
Area ~--144x2,717600/60x1400------------ 4650 sq. inches.
The dimensions of the duct at this point ere:- 92x48"

TOTALS FOR

318947

397935

c
n
> Cc
)

833

‘o
n

\
) 7711

546415

316800

571400

847800

£44800

976 600

THF RUILDING RY FLOORS,
RADIATION LOSS**AIR SUPPLI®D FOR**NET AREA CF

VENTILATION, FADIATORS,
1616.58

2068.60

2478.25

2708.75

2836, 66

¥LOORS.

RASEMENT

SECOND FLCOR

THIRD FLCOR

FOURTH ¥LCOR

Total radiation loss per hour from the Ruilding-2,335,961 B.TU.
Total air supvlied for Ventilation ver hour -3,717,600 cu.ft
Total Net radiator surface required for building- 11635.32 sqft
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REOLDS MECHANICAL BVILDING
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RE.OLDSNECHANICAL BVILDING

FIRST FLOOR PLAN

FOR HEATING ANDVENTILATING
EOVIPMFNT
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REOLDS MECHANICAL BVILDING
SECOND FLOOR PLAN

FOR HEATINGANDVENTILATING
EFOVIPMENT



 

 flt
3
/
0
4

 

 

  
 

          ae. et   

 

 

 

 
     

J
O
G

 

 
 

      
 

 

      
RE.OLDS MECHANICAL BV/ILDING

THIRD FLOOR PLAN
FOR HEATINGAND VENTILATING

FOWIPMENT
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