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INTRODUCTION

This study has for its object the determination 

of whether or not the University of Rochester could, 

by purchasing and installing the necessary 

generating equipment, generate its own electricity at 

a cost less than the present cost of purchasing that 

electricity from the Rochester Gas and Electric Corpo­

ration.

A general picture of the present and proposed 

situations is this: At the present time the University 

has an excellent heating plant on Elmwood Avenue that 

produces steam at 120 lbs, gage pressure and contain­

ing about 2% moisture. This steam heats the River 

Canqpus, the Medical School, and the two hospitals. 

This study proposes that the University install super­

heaters in the boilers, build an addition to the present 

Boiler House, purchase steam turbines and alter­

nating current generators, and make the necessary 

piping changes. Then it proposes that steam be pro­

duced in the boilers at 200 lbs. gage pressure and with 

100 degrees superheat; that this steam be sent 

through the steam turbines which will then drive the
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generators which, in turn will produce the required 

electricity; and, that the exhaust steam from the tur­

bines he used for heating.

Certain peculiarities were noticeable from the beg­

inning. 1st, that the final answer to this problem 

depended more on the size of the initial investment 

than it did on the cost of the steam required 

to operate the turbines. This was expected because 

of the large quantities of steam used daily in 

the winter months by the University for heating. 2nd, 

that the 1st statement is true only for those months 

When the exhaust steam from the turbines can be used 

for heating. The reason for this is obvious. The cost 

of producing steam at the University of Rochester^ 

While it is probably lower than anywhere else in 

Rochester, is such that if the entire cost were 

chargeable against the generation of electricity the 

cost of self-generation would be greater than the cost 

of purchasing that electricity from the Rochester 

Gas and Electric Corporation. However, when the ex­

haust steam can be used for heating, nearly all the cost 

of producing the steam can be charged against

i-
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heating Just as under present conditions the entire 

cost of the steam is charged against heating. This 

means that from Septemherl5th to June 15th, when the 

University buildings are being heated, that portion of 

the cost of the steam which would be chargeable 

against the generation of electricity is relatively 

small and so from this standpoint the economical gen­

eration of its own electricity by the University is 

entirely possible during that period. It slso means 

that from June L5th to September 15th the possibility 

of self-generation is very remote. This last statement 

is further confirmed by the fact that were the Univer­

sity to generate its own electricity during that per­

iod the turbines would either have to be exhausted to 

the atmosphere or to condensers. Now the lower the ex­

haust pressure at which a steam turbine is operating 

the greater is its efficiency and so exhausting to the 

atmosphere would be an inefficient and expensive 

method of operation. Exhausting to condensers would be 

an efficint method of operation of the turbines but 

it would be very expensive due to the fact that a 

considerable extra expenditure of money for condensers 
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auxiliary equipment, and cooling water must bB made in 

addition to an increase in maintenance and operating 

costs. This expenditure appears even more unwise when 

it is realized that such condensing equipment could he 

used only during the summer months and would lie idle 

the rest of the year. 3rd, due to the fact that under 

the rate system of the Rochester Gas and Electric 

Corporation a customer is allowed to reduce its winter 

demand for more than eight months of the year it 

was then obvious that if the University were to-gener­

ate its own electricity it could do so only from 

October 15th to June 15th of any year and must pur­

chase electricity during the remainder of the year. 

4th, it was recognized that dependable and reliable 

turbines were more important than very efficient tur­

bines. This was possible because, due to the fact that 

the University uses daily large quantities of steam 

for heating, the cost of steam charageable to the gen­

eration of electricity is small. 5th, it was recog­

nized that a dangerous condition might exist if the 

Hopi)ital or Medical School were without electricity 

at any time.
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Proof that the 10* Heating Line is large enough to 

carry the maximum volume of steam that would he met at 

a pressure of 5 Ihs, gage and 30 degrees superheat. 

425 Ihs. per minute.

Steam at 5 Ihs. gage and 40. superheat has a specific 

volume 9»f 21.6 ou ft per Ih. This is the worst 

possible condition that might he met. 425 Ihs.

per min is the greatest flow of steam.

21.6 sc 425- 9180 cu ft per min.

Inside diameter of pipe ~ 10.19* .85’

Area of cross section of pipe s .569' eq ft 

9180 / .569- 16250 ft per min.

Then, since permissihle steam velocities are as 

high as 35.000 ft per min. it is plain that the 

heating line is plenty large enough.

is 

farther :■ ' any ox

'any cthat ss 5 ■

I
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The determination of the highest hack pressure at 

which the turbines will have to operate. ■ ’

t / The formula used in. these calculations is I'a 

from "Steam*, Babcock and Wilcox. Page 360. aearn

P; 0.000131 (1* 3.6) 
d Dlr

P is the difference in pressure at the two 

ends of a pipe line. Lbs per sq in.

D is the mean of the densities at the ini­

tial and final pressures. Lbs per cu ft.

d is the internal diameter of the pipe. in.

L is the length of the pipe. Pt.

w. Lbs of steam per min.

1 elbow is equivalent to a straight length

of pipe 40 diameters long.

Procedure: The Physical Education building is 

farther away from the Boiler House than any of the 

other buildings. Arbitrarily, the maximum pressure, 

under any conditions, wanted at that building is 5
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lbs gage. Therefore, these calculations determine the 

pressure drop in the pipe line from the Boiler House 

to physical Education such that the pressure at the 

latter is 5 Ihs gage when the maximum amount of steam 

is passing through the line. Knowing that pressure 

drop the pressure at the-Boiler House is known 

and this pressure is the highest hack pressure 

at which the turbines will have to operate.

GS



The sketch on the preceding page shows the 

layout of the buildings between the Boiler house and 

the Physical Education building and the lines be­

tween the buildings show the pipe lines. The solid 

lino is the main line and the dotted lines are 

branch lines. These calculations treat only the main 

pipe line. Len
Lengths were measured on the map in Mr. 

Livingston’s office. The map did not show the entire 

line from the Boiler House to the Engineering build­

ing and the distance not shown was paced off.

The pipe line is standsufd steel.

ifj Nominal diameter ....10.00*

Approx, int. diam......... ........... 10.19"

from Mark's Handbook.

Largest flow of steam to the Oak Hill Campus 

..................425 lbs per minute. Prom the chart of

Bee. 17, 1932. 10am to 11am.

The entire amount of steam leaving the Boiler 

House for Oak Hill does not go through the entire 

pipe line from the Boiler House to the Physical Ed­

ucation building because various amounts of steam 
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leave the main line at the points 1, 2, 3, and 4 to 

supply the buildings on the branch lines at those 

points. Therefore, there is one quantity flowing from 

the Boiler House to point another quantity from 1 

to 2, etc. As a result, the pressure drop is found 

for each of these sections and the sum of these 

drops is taken as the total pressure drop from the 

Boiler House to the Physical Education Building, 

The amount of steam used by each building is taken to 

be proportional to the amount of radiation area that 

it has in comparison with the total radiation area 

of all the buildings. It is assumed that every build­

ing is using steam. It is assumed that the steam 

loaves the turbines superheated 40 P and that it 

arrives at Physical Education dry and saturated. It 

is also assumed that the steam drops its superheat 

in the pipe line in direct proportion t© the dis­

tance it has traveled. Therefore;

At Point *P Superheat

tits 6:2:.;,.-. 4 7 -3 f 2
3 11.5

radiation 2- 2 • :.;u the 16
1 22
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Building Sq, Ft, of Rad, Totals eet

Eng. 10614 10614 Point 1

Physics 12887
B and G 21182
Library 26727
GH 1217 62013 Point 2

Arts 19985
Chem. 14070 ■ ■ ‘ -V
Aud. 24000
TU 3240 4 61295 Point 3

Dorms. 8808
Frats. 8404 17212 Point 4

PE 32870
GS a 615 33485

Total 184619

% of total steam leaving
Point main pipe line C)

1 5.75
2 33.60
3 33.20
4 9.32
PS 18.13

The % of total steam leaving the main line 

at any point is found by dividing the sq ft of radisu* 

tion supplied by that point by the total eq ft of 

radiation supplied on the Oak Hill Campus.



Some of the constants in the formula

The pipe line is
V-

divided into 5 sections.

No. of 
Elbows 
Included

% of total steam 
leaving BH 
flowing through 
each of the 
sectionsSection

Length 
Feet

A. BH to Eng 1517 8 100
B. Eng to 2 500 6 94.25
C. 2 to 3 390 4 60.65
B. 3 to 4 403 4 27.45
E. 4 to PE 569 4 18.13

apply over the whole line and so the formula may he 

reduced to simpler terms before using it.

P- 0.000131 (1 "*■ 5.6 ) 2^
iU d Fd^ 

ste,, ' , X 9 .-tne gectMn
~ 0.000131 (l-#-_3^) W^L__________

wde 10.19 D (109600)

= .1618 X 10"® X w^LV

Se Vis specific volume and equals 1/®*

Then, since for each section, w and L are

constants P varies directly with V



To use the formula exactly as it is involves 

the use of a cut and try method in fidding the right

12

value of V. While that method is not difficult it •

allows too many chances for error to creep into the |

calculations. T^iese calculations do not use the 

formula exactly as it is. Rather, they follow a me­

thod which, while it is strictly in error, errs on 

the safe side and abolishes the cut and try method, |

The method is this: Instead of trying to find with 

the Sillenwood Charts and by a cut and try method the 

exact value of V as it has been previously defined 

it is assumed that V is the specfie volume of the 

steam at the point where the steam leaves the section 

under consideration.

Section X, PX to 4. 

w = 425 X .ISIS’S 77.1

Sect! * 5940

L= 569

P4 - 5 s .1618 X 10“® X 569 x 20.5 ,
. .10 ; J

20.5 is V at 6 lbs gage and dry and saturated. I



Section L. 4 to 3, 

w 425 X .2745 116.7
<2, 13600 

L . 403 

P3 - 5.10 s .1618 X 10“® X 13600 x 403 x 20.5
Swtic;, . ,18

F3 ; 5.28 lbs gage.

Section 6. 3 to 2.

WJ 425 X .6065 s 258 >. ( W)

<25 66700

L t 390

P2 - 5.28 z .1618 X 10-8 x 66700 x 390 x 20.4 

z .86

P2- 6.14 lbs gage. pr3£... .

..'te will b> 17 lbs

Section B. 2 to 1.
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Section B. 2 to 1.

W = 425 X .9425 = 401

a** w^s 161000

L = 500

Pl- 8.61 IhB
r',- ’. ■*-■ -wiv W ‘--r/ V» „.■- 7 . .<

Section a. 1 to BH. '

W 425 X 1.00 = 425 »<s-

ol- 180000

L 1517

I’BH - 8‘®1 '' *1618 (10-®) (180000) (1517) (19)

.8.4 

AK ;'.2« . Pgjj - 17 lbs gage -
X . _ X**«5 i
?!•; . ' <■- 5 '’ ...

Therefore, the highest back pressure at which 

the turbines will have to operate will be 17 lbs gage. 

Section B. 2 to 1.

Pl - 6.14 s .1618(10“®)(161000)(500)(19.9)

bt«a'

A. • i
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The amount of steam produced in each hour of the 24 

hour day expressed as a percentage of the total 

steam produced in the 24 hours.

These figures were compiled from data taken from 

the circular ehsurts of the Cochrane meters on the 

fronts of the boilers in the Soiler House of the

University. The determination of these figures was 

not a part of this problem. They were available' 

before this problem was begun.

Hour % Hour %

AM 12-1 2.16 PM 12-1 5.17
1-2 2.37 1-2 5.25
2-3 2.87 2-3 5.17
3-4 2.47 3-4 4.91
4-5 2.97 4-5 4.70
5-6 4.90 5-6 4.26
6-7 5.75 6-7 3.95
7-8 5.67 7-8 3.42
8-9 5.75 8-9 3.27
9-10 5.73 9-10 3.05

10-11 5.60 10-11 2.95
11-12 5.50 11-12 2.53

These mean, for example. that if W lbs of

steam are produced in any 24 hours then .0216 W lbs 

are producefrom 12 to lam.
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Ths dstsnnination, for each, month, of a curve repre­

senting the maximum electrical consumption of the 

University during the month.

The records of the elctrical consumption, 

September 1931 to August 1932, of the Elmwood Ave. 

Plant of the University were obtained from the 

Rochester Gas and Electric Corporation. These records 

show the average kilowatt and kilovolt-ampere con­

sumption during each half-hour of the above period. 

A sample of these recoirds is on Page. The pen of the 

recording instrument moves over the record in the 

following manner;

Line of zero kw

"a* reads the average kva during that half hr 

•b* reads the average kw during that half hr 

"c* means nothing.

The meter constant was 600.
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A study of these records revealed the foi­

ling peouliarities;
4- ’-si'’*”

1. During each 24 hours there were 4 

high points of electrical consumption: 10 to 11:30 

am, 2 to 3 pm, 4 to 5:30 pm,* and 7 to 8pm«

2. The rise or fall of electrical con- 

sumption between these high points either followed 

a straight line or a concave curve and never fol­

lowed a convex curve.

3. The lowest point of electrical con8\imp- 

tion during any 24 hours occurred almost invariable at 

1 am.

4. The fall of electrical consumption 

from 8 pm to 1 am either followed a straight line or 

a concave curve and never followed a convex curve.

5. The electrical consumption rose at 

one rate from 1 am to 6 am and at another rate from 

6 am to 10 am. These rises also followed straight 

lines or concave curves.
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Method of obtaining data from the reeords:

1. For each monthc the highest kw record­

ed between the hours of 10 and 11:30 am was found.

2. For each month the highest kw record­

ed between the hours of 2 and 3 pm was found.

3. For each month the highest kw recorded 

between the hours of 4 and 5:3'0 pm was found.

4. For each month the highest kw recorded 

between the hours of 7 and 3 pm was found.

5. For each month the highest kw recorded 

'at 6 am was found.

6. For each month the highest kw recorded 

at 12 midnight was found.

12 midnight was chosen instead of 1 am as 

noted on Page 18 because it would be very difficult 

to draw a line between the hours of 8 pm and 1 am. 

Ho error was introduced by this choice.
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Method followed in drawing the curve for each 

month:

1, Ordinates: kilowatts,

3 * 4' to Abscissae: the 24 hours of a day, 12 

.4 «• midnight to 12 midnight.

7 ’ ‘ 2. Straight lines (horizontal) were

drawn from 10 to 11:30 am, from 2 to 3 pm, from 4 to 

6:30 pm, and from 7 to 8 pm at the kw values for 

those periods found by the method on Page 19,

3. The kw values at 12 midnight and aS 6 

am were marked.

41 Straight lines were drawn between the 

ends of the horizontal lines and between the horizon­

tal lines and the marked points.

5. The straight line from 12 midnight to 

1 am is an extension of the straight line from 8 pm 

to 12 midnight.

6. The kw value struck by the straight 

line from 12 midnight to 1 am at 1 am was connected by 

a straight line with the kw value at 6 am.
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Where the datat for

1 - 10 to 11:30 am

these curves was obtained:

2 - 2 to 3 pm

3 - 4 to 5:30 pm

4 - 7 to 8 pm

5-12 midnight

6 - 6 am

Month - 1 2__ 3 4 5 __

- <

i"'

6

Jan 1932 27 15 15 14 23 9

Feh 1932 8 29 11 15 5

Mar 1932 22 19 18 25 1 22

Apr 1932 9 25 8 11 23 12

Hay 1932 10 9 11 9 20 8

Jun 1932 " 13 8 3 2 13 1

Oct 1931 14 14 14 19 29 20

Hot 1931 18 30 30 23 19 4

Dee 1931 14 11 17 14 5 18

.» -I-
Columns 1. 2 > 3, 4, 5y and 6 are dates.
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The Selection of Turhine-Generator Units:

The following units appear to he the best 

selections:

1, 2 units, each of which is capable of 

developing 300 kw at full load.

2. 1 unit that is capable of developing 

200 kw at full load.

These provide a potential ability to gener­

ate at any time 800 kw which is 275 kw greater than 

the University has ever consuxued in the past at any 

one time. Thus, future expansion is taken care of.

The actual sizes were chosen so that no one of 

them, working singly or in combination with one of the 

others, would ever be working at less than 50% of 

full load.

The actual type (single stage, axial flow) 

was chosen for dependability and reliability.

31978G
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Specifications of the turbine-generator units:

Turbine speed. 4800 rpm. . «

Gfflierator speed, 1200 rpm, 

Herringbone reduction gears. 

Single stage, axial flow, 2 row, impulse turbines. 

Constant speed governor.* 

Throttle steam pressure, 185 lbs gage, 100‘E superheat. 

Generator voltage. 4250, 

Each 300 kw unit. $6200. ;«« a-s

Bach 200 kw unit $5500. produced

Freight allowed to Rochester.

Bach 300 kw unit. 14000 lbs. aj-® xs, Coiursn

Bach 200 kw unit. 11000 lbs. col c-s

80 % power factor. the esoynt of 

st/t ia 24 hoars In order that 

enough t- Ki-t- - produeed in si.e corresponding hr 

to genera"'" hro icax electrical aeasad cif 'roino hour.
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The correlation of the electrical demand with the 

steam output.

It is assumed that every day of each month the 

maximum electrical demand will have to he generated. 

It is assumed that 45 Ihs of steam will he 

required to generate each kw-hr.

Procedure: Refer to Pages 34-42. The figures in 

column "kw" are fron the maximum electricsd. curves. 

Each of the figures in the column "kw x 45" 

represents the amount of steam that must he produced 

in that hour to generate the maximxxm kw of that hour. 

The column is explained on Page 15. Column "Lhs" 

is obtained hy dividing column "kw x 45" hy column 

and each of its figures represents the amount of 

steam that must lae produced in 24 hours in order that 

enough of it will he produced in the corresponding hr 

to generate the max electrical demand of that hour.
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3T5020

January

Hour Kv X 45 % Lbs

AU 12-1 150 6750 .0216 313000
1-2 135 6070 .0327 256000
2-3 145 6530 .0327 275500
3-4 157 7070 .0247 286500
4-5 170 7650 .0297 257500
5-6 180 8100 .0490 165200
6-7 220 9900 .0575 172000
7-8 290 13050 .0567 234500
8-9 360 16200 .0575 282000
9-10 430 19350 .0573 337000

10-11 462 20800 .0560 372000
11-12 460 20700 .0550 276500

PM 12-1 458 20600 .0517 398500
1-2 457 20550 .0525 391000
2-3 455 20500 .0517 396500
3-4 448 20200 .0491 412000
4-5 440 19800 .0470 422000
5-6 435 19580 .0426 460000
6-7 357 17400 .0395 440000
7-8 360 16200 .0342 473000
8-9 335 15100 .0327 462000
9-10 290 13050 .0305 428000

10-11 243 10950 .0295 372000
11-12 198 8920 .0253 353000
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February

Hour Sr Ky X 45 % Lbs

AM 12-1 160 7200 .0216 333000
1-2 145 6520 .0237 275000
2-3 157 7060 .0237 298000
3-4 167 7510 .0247 304000
4-5 177 7960 .0297 268000
5-6 187 8410 .0490 171600
6-7 220 9900 .0575 172000
7-8 275 12370 .0567 218000
8-9 327 14700 .0575 255500
9-10 380 17100 .0573 298500

10-11 407 18300 .0560 327000
11-12 407 18300 .0550 333000

PM 12-1 407 18300 .0517 354000
1-2 407 18300 .0529 349000
2-3 407 18300 .0517 354000
3-4 380 17100 .0491 348000
4-5 353 15880 .0470 338000
5-6 350 15770 .0426 370000
6-7 342 15380 .0395 389000
7-8 335 15070 .0342 441000
Su9 317 14260 .0327 436000
9-10 277 12460 .0305 408000

10-11 328 10700 .0295 363000
11-12 198 8910

315740
.0853 352000
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March

Hoar £w £w X 45 Lbs

AM 12-1 125 5620 .0216 260000
1-2 108 4860 .0237 205000
2-3 125 5620 .0237 237000
3-4 143 6430 .0247 260000C
4-5 160 7200 .0297 242500
5-6 177 7960 .0490 162400
6-7 205 9240 .0575 160500
7-8 242 10880 .0567 192000
8-9 282 12680 . 0575 220500
9-10 322 14480 .0573 253000

10-11 342 15380 .0560 275000
11-12 347 15600 .0550 283500

PM 12-1 387 17400 .0517 336500
1-2 428 19280 .0525 367000
2-3 450 20250 .0517 391500
3-4 385 17320 .0491 352500
4-5 325 14620 .0470 311000
5-6 330 14860 .0426 349000
6-7 343 15420 .0395 391000
7-8 353 15880 .0342 464000
8-9 325 14620 .0327 447000
9-10 275 12370 .0305 406000

10-11 225 10120 .0295 343000 ,
11-12 175 7870 .0253 311000
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April

Hour KW Eir X 45 % Lbs

AM 12-1 145 6530 .0216 302500
1-2 117 5270 .0237 222500
2-3 128 5760 .0237 243000
3-4 143 6440 .0247 261000
4-5 155 6980 .0297 235000
5-6 168 7560 .0490 154S00
6-7 205 9210 .0575 160000
7-8 260 11700 .0567 206500
8-9 318 14300 .0575 249000
9-10 375 16850 .0573 294000

10-11 402 18100 .0560 323000
11-12 402 18100 .0550 329000

PM 12-1 402 18100 .0517 350000
1-2 402 18100 .0525 345000
2-3 402 18100 .0517 350000
3-4 402 18100 .0491 369000
4-5 402 18100 .0470 385000
5-6 395 17750 .0426 417000
6-7 340 15300 .0395 387000
7-8 305 13720 .03t2 401000
8-9 288 129 50 .0327 396000
9-10 257 11560 .0305 379000

10-11 225 10120 .0295 343000
11-12 195 8770 .0253 347000
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May

Hour Kw £w X 45 - % Lbe

AM 12-1 125 5620 .0216 260000
1-2 112 5040 .0237 213000
2-3 127 5710 10237 241000
3-4 142 6390 .0247 259000
4-5 157 7060 .0297 237500
5-6 167 7510 .0490 153300
6-7 207 9300 .0575 161500
7-8 257 11570 .0567 204000
8-9 307 13820 .0575 240000
9-10 360 16200 .0573 283000

10-11 385 17320 .0560 309000
11-12 390 17550 .0550 319000

PM 12-1 400 18000 .0517 348000
1-2 413 18600 .0525 354500
2-3 420 18900 .0517 365000
3-4 375 16860 .0491 343000
4-5 330 14850 .0470 316000
5-6 325 14630 .0426 343000
6-7 313 14080 .0395 357000
7-8 305 13720 • 0342 401000
8-9 283 12750 .0327 390000
9-10 243 10950 .0305 359000

10-11 203 9140 .0295 310000
11-12 163 7330 .0253 290000
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June

Hniir Kw Kw X 45 % Lbs

AU 12-1 113 5080 .0216 235000
1-2 103 4630 .0237 195300
2-3 113 5080 .0237 214000
3-4 120 5400; .0247 218500
4-5 128 5760 .0297 194000
5-6 137 6160 .0490 125700
6-7 160 7200 .0575 125100
7-8 203 9140 .0567 161200
8-9 243 10950 .0575 190500
9-10 285 12820 .0573 224000

10-11 305 13730 .0560 245000
11-12 306 13760 .0550 250000

PM 12-1 313 14100 .0517 273000
1-2 322 14480 .0525 276000
2-3 325 14620 .0517 283000
3-4 280 12600 .0491 257000
4-5 235 10570 .0470 225000
5-6 235 10570 .0426 248000
6-7 235 10570 .0395 267000
7-8 235 10570 .0342 309000
8-9 220 9900 .0327 303000
9-10 193 8680 .0305 284000

10-11 165 7420 .0295 251000
11-12 140 6300 .253 249000
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323590

October

Hour Br X 45 Lbs

AM 12-1 145 6520 .0216 302000
1-2 127 5720 .0237 241000

2-3 141 6340 .0237 267500
3-4 155 6970 .0247 282500
4-5 168 7560 .0297 255000
5-6 183 8230 .0490 168000
6-7 215 9670 .0575 168000
7-8 268 12040 .0567 212500
8-9 320 14390 .0575 250000
9-10 370 16630 .0573 29 0500

10-11 395 17770 .0560 317500
11-12 400 18000 .0550 327000

PM 12-1 514 18650 .0517 361000
1-2 432 19400 .0525 370000
2-3 440 19780 .0517 382500
2—4 423 19000 .0491 382600
4-5 407 18300 .0470 389500
5-6 400 18000 .0426 423000
6-7 375 16860 .0395 427000
7-8 360 16180 .0342 473000
8-9 335 15080 .0327 462000
9-10 290 13040 .0305 428000

10-11 240 10780 .0295 366000
11-12 193 8680 .0253 343000



November

347735

Hour £w Kir X 45 % Lbs

AU 12-1 160 6750 .0216 3126000
1-2 135 6075 .0237 256500
2-3 147 6620 .0837 279500
3-4 158 7110 .0247 288500
4-5 168 7560 .0297 255000
5-6 180 8100 .0490 165300
6-7 220 9900 .0575 172200
7-8 285 12820 .0567 226500
8-90 350 15750 .0575 274000
9-10 418 18800 .0573 328500

10-11 450 20250 .0560 361500
11-12 451 20300 .0550 369000

PM 12-1 452 20350 .0517 394000
1-2 454 20400 .0525 388500
2-3 455 20400 .0517 396000
3-4 458 20600 .0491 420000
4-5 462 20750 .0470 441000
5-6 455 20450 .0426 480000
6-7 405 18220 .0395 462000
7-8 378 17000 .0342 497000
8-9 350 15750 .0327 482000
9-10 300 15480 .0305 442000

10-11 250 11250 .0295 381000
11-12 200 9000 .0253 356000



356930

December

Hoxir Kw Kwx45 Lbs

AM 12-1 138 6210 .0216 287000
1-2 123 5530 .0237 233000
2-3 142 6390 .0237 270000
3-4 160 7200 .0247 291500
4-5 178 8010 .0297 270000
5-6 197 8860 .0490 180500
6-7 247 11100 .0575 193200
7-8 325 14620 .0567 258000
8-9 406 18220 .0575 317000
9-10 483 21700 .0573 379000

10-11 522 23500 .0560 420000
11-12 520 23400 .0550 426000

PM 12-1 507 22800 .0517 441000
1-2 493 22200 .0525 423000
2-3 485 21800 .0517 422000
3-4 462 20800 .0491 423000
4-5 440 19800 .0470 422000
5-6 430 19330 .0426 454000
6-7 368 16550 .0395 419000
7-8 330 14840 .034'2 434000
8-9 310 13940 .0327 426000
9-10 265 11910 .0305 391000

10-11 225 10120 .0295 343000
11-12 180 8100 .0253 320000
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The amount of heatingeeteam used daily by the 

University,

These figures represent heating steam only.

They do not contain the 65000 Ihs ef steam a 1000 

used daily at high pressure in the Medical School, so© 
t.-yy

They do contain the amount of steam used 00

Daily at high pressure on Oak Hill but this amount loo 

is unknown and according to Mr. Gavett is ^relatively 

small and may be ignored.

These figures are minimum amounts. For example, 

the amount of steam produced in 1932 was smaller than 

the amount produced in January 1931 so the figures of Jan­

uary 1932 are used in this study rather than the figures

of January 1931.



Date

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
81
22
23
24
25
26
27
28
29
30
31
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Jan 
1932

Feb 
1932

Mar 
1931

Apr 
1931

May 
1931

Jun 
1931

500000 835500 485500 584000 505500 275000
605500 725500 709000 590500 506500 244000
425500 630000 693000 560000 368500 206000
699500 661500 697000 534000 429000 141000
624000 712500 6725000 394000 291000 134000
576000 650000 680000 496500 2105000 196500
610500 476000 665000 534500 180000 177500
624500 739000 498000 504000 350000 333000
627000 736000 668500 419500 278500 365000
452000 675000 688500 423000 195500 209500
797500 540500 706500 452000 354000 138500
673000 581500 579500 378000 410000 135000
479500 684000 692000 3925000 380500 127500
456000 515000 642500 450000 335500 109000
439500 828500 471500 463500 329 000 129000
610000 764500 631000 425500 241500
434000 696000 608500 392500 319000
682500 718500 604000 389500 295000
672000 635500 580500 275000 175500
644500 746000 587500 267500 139500
628500 544500 563500 210000 284500
579500 627000 406000 238500 352500
628500 697500 562000 528500 457000
478000 760000 513500 514500 398000
736000 733000 524000 474500 464000
640000 620500 544000 396000 305500
642000 639000 552000 612000 262500
642500 451000 556500 572000 174500
601000 440000 570000 148000
641500 651500 531500 115500
576000 597500 129500



Date
Oct 
19 5X

, Nor 
1931

Dec 
1931

Stea:;., 45

••antJj to be ro : -

1
2

3
4

371000
581000
543500
559500

634000
684500
630500
603500

5 566500 703500
6 628000 548000
7
8

582000
399500

788500
806500

- . by

9
10

365000
348000

722000
634500

fcft;a

11
12

517000
407000

581500
529500

X efi,ch nionta the

13 487000 435500 igures w. ?ageb
14 513500 613000
15 390500 671000
16 403500 384500 651000
17 498500 325000 635500 ?.■ '«tien th©
18 407000 425500 586500
19 496000 498500 567500 is acre tixaa
20 365500 356000 439000
21 366500 312500 667500 -.-laal dezittnd for
22 415500 279500 547500 —
23 319000 303000 519500
24 254000 3475000 482000
25 303000 569500 425000
26 427000 418000 677500
27 415500 611500 505500
28 320500 625500 714000
29 367500 441500 647500 a-ayxy fcr
30 445000 672000 658000
31 478500 657000 ■ the ffiaxisiuffi

e, Cnch days are

those •

Oft . A
f seating steaa in



The determination of the amount of eteam, extra to the 

heating demand, necessary in each month to he able to 

generate the electrical demand for the month.

46

It is assumed that every day of each month 

the maximum electrical demand, represented by the 

curves on Pages 22430, will have to beegenerated.

It is assumed that every day of each month the 

heating demand, represented the figures on Pages 

44445, will be a minimum.

Obivously, there are some days when the 

amount of steam necessary for heating in more than 

enough to generate the maximum electrical demand for 

those days. Such days are those that have their 

amounts of heating steam in black on Pages 44-45•

It is also to be expected that there are some 

days when the amount of steam necessary for 

heating is not enough to generate the maximum 

electrical demand for those days. Such days are 

those that have their amounts of heating steam in 

red on Pages 44-45.
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Method of determining whether the heating 

steam on a given day is or is not enough to generate 

the maximum electrical demand for that day;

This method goes hack to Pages 33-42 e 

where the amount of steam necessary to generate the 

maximtaa electrical demand for each month was found, 

examining these pages it will he noticed that the 

largest of the figures in column "Lhs" is in red, 

That figure is hereby defined as that amount of rec 

24-hour steam that will have enough of itself 

produced in every hour of the 24 hours to generate 

the maximi;!^ electrical demand of every hour of the 

24/ Therefore, examining Pages 44-45, it is seen that c 

every day that has an amount of heating steam greater 

than the red amount of its month on Pages 34-42 is a 

day on which the amount of heating steam is more than 

enough to generate the maximum electrical demand for that 

day. Similarly, every day that has an amount of heating 

steam less thsui the red amount of its month is a day on 

which the heating steam is not enough to generate 

the maximum electrical demand of the day.



Method of determining for each day, on which 

the heating steam was not enough to generWe the max 

electrical demand for the day, the exact amount of 

steam that would have to he produced in addition to the 

heating steam to he able to generate the max el­

ectrical demand for the day:

At first it appears that this amount is 

equal to the difference between the amount of heating 

steam for the day as given on Pages 44-45 and the red 

amount for the day’s month as given on Pages 34-42 

hut this is not so and the reason will he plain as this 

method is explained.

The actual method is this: Take any day 

on which the amount of heating steam is not enough to 

generate the maximum electrical demand for the day 

and multiply its actual amount of heating steam hy 

the &*S given on Page 15. This will give the amount 

of heating steam produced in each hour of that day. 

Having these hourly amounts, it will he noticed that 

some of them are greater than the hourly amounts 

for the corresponding hours in the column"Ew x 45* 

on Pages 34-42. Therefore, in each hour of the day
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in question in which the amount obtained by the mul­

tiplication is greater than the amount for that hour 

in column"Kw x 45" there is more than enough heating 

steam to generate the max electrical demand for that 

hour. It will also be noticed that some of the 

hourly amounts obtained by the multiplication are 

less than the amounts for the corresponding hours 

in column "Kw x 45*. Then, the difference between 

the actual amount of heating steam in an hour and the 

amountin column "Kw x45 for that hour is the 

exact amount of steam that must be produced in that 

hour in addition to the amount of heating steam for 

that hour to be able to generate the max electrical 

demand of that hour. (This difference is taken only 

for those hours in which the amount in column

"Kw X 45* is greater than the actual amount of heat­

ing steam for the hour.) Adding up these differences 

gives the exact amount of steam that must be produced in 

the 24 hours of the day in addition to the amount 

of heating steam for the day to be able to generate 

the max electrical demand for the day.
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Hotice also that the amoxmt of heating 

steam for the day as given on Pages 44-45 is greater 

than the amounts in column "Lbs” on pages 34-42 in the 

hours in which the amounts in column "Kw x 45* 

are less than the actual hourly amounts of heating 

steam for the day by the percents on Page 15. Knowing 

this it can be seen at a glance when, during the day, 

the heating steam is more than enough to generate 

the max electrical demand and when it is not.

Refering to the following pages of this 

section, the figures in column "Lbs per 24 hrs* come 

from Pages 44045. The hours in coltunn "Hour* were 

detected as deficient hours in the manner described 

in the paragraph above. The figures in column *Lbs 

Available" were obtained by multiplying the "Lbs per 

2* hrs* by the ^^’s for those hours from Page 15. 

These figures show the amount of heating steam pro­

duced in each of the hours under column "Hour*.

The figures in column "Lbs extra" are the differences 

of the second paragraph above.
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Date Total Lbs Extra

January

Date
Lbs per 
24 hrs Hour

Lbs
Atailable

Lbs 
Extra

3 425500 PM 5«6 18100 1480
6-7 16800 600
7-8 14550 1650
8-9 13900 1200
9-10 12950 100

5030

10 452000 PM 5-6 19250 330
6-7
7-8 15450 750
8-9 148000 300

-Si- ■
1380

14 456000 PM 5-6 19400 180
7-8 15580 620

..s . 8-9 14900 200Tooo
15 439500 PH 5-6 18700 880

7-8 15050 1150
8-9 14380 720

434000 PM 5-6 18500 1080
p”' 6-7 17150 250

7-8 14850 1350
8-9 14200 900

3580

Jan 13740
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February

The heating eteam in February is more than 

enough every day to generate the max electrical 

demand.

March

Date
Lbs 
24 hrs Hour

Lbs 
Available

Lbs 
Extra

22 406000 PM 7- 8
8- 9

13850
13250

2030
1370
3400

29 440000 PM 7- 8
8- 9

15050
14400

830
220

1050

Date Total Lbs Extra ■->
- A An

Mar 4450 ■

15150

510
1100
■ ‘• * r*-
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April

Lbs per Lbs Lbs
Date 24 hrs Hour____ Available Extra

5 394000 PM 5-6 16800 950
7-8 13450 270
8-9 12850 100

1320
12 378000 PM 4-5 17750 350

5-6 16100 1650
6-7 14900 400
7-8 12950 770
8-9 12350 600
9-10 11500 60

3830
13 392500 PM 5-6 16700 1050

7-8 13400 320
8-9 12800 150

1520
17 392500 1520
18 389500 PM 5-6 16600 1150

7-8 13300 420
8-9 12750 200

1770
19 275000 AMI 2-1 

' 9-10
5950 580

15750 1100
10-11 15400 2700
11-12 

PM
15150 2950

On next page
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April

Date
Lhs per 
24 hrs Hour

Lbs 
Available

Lb st 
Extra

19 275000 PM 12-1 14200 3900
1-2 14450 3650
2-3 14200 3900
3-4 13500 4600
4-5 12900 5200
5-6 11700 6050
6-7 10850 4450
7-8 9400 4320
8-9 9000 3950
9-10 8400 3160

10-11 8100 2020
11-12 6950 1820

54350

20 267500 AM 12-1 5750 780
lOfilO 15350 1500

10-11 15000 3100
11-12 14700 3400

PM 12-1 13850 4250
1-2 14050 • 4050
2-3 13850 4250

V. " 3-4 13150 4950
4-5 12550 5550
5-6 11400 6350
6-7 10550 4750
7-8 9150 4570
8-9 8750 4200
9-10 8150 3410

10-11 7900 2220
11-12 6750 2020

59350
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April

Date
Lbs per 
2 4 hrs Hour

Lbs 
Available

Lbs 
Extra

21 210000 AM 12-1 4550 1980
1-2 5000 270
2-3 5000 760
3-4 5200 1240
4-5 6250 730
8-9 12050 2250
9-10 12000 4850

10-11 11750 6350
11-12 11550 6550

PM 12-1 10850 7250
1-2 11000 7100
2-3 10850 7250
3-4 10300 7800
4-5 9850 8250
5-6 8950 8800
6-7 8300 7000
7-8 7200 6520
8-9 6850 6100
9-10 6400 5160

10-11 6200 3920
11-12 5300 3470

103600

22 238500 AM 12-1 5150 1380
2-3 5650 110
3-4 5900 540
8-9 13700 600
9-10 13650 3200

10-11 13380 4750
11-12 13100 5000

PM On next page
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April

Lbs 
Available

Lfei

Lbs 
ExtraDate

Lbs per 
24 hrs Hour

22 238500 Pm 12-1 12300 5800
1-2 12500 5600
2-3 12300 5800
3-4 11700 6400
4-5 11200 6900
5-6 10150 7600
6-7 9400 5900
7-8 8150 5570

7800 5150
9-10 7250 4310

10-11 7050 3070
11-12 6050 2720

80400

26 396000 PM 5-6 16900 850
7-8 13550 170

1020

* 'X J>'' - .. \ .'■A-. ’.l' /

Date Total Lbs Extra Sf'-Z I tJ
.i i y y

Apr 308680 810
11' 1720

V 1 y i20£>€- »igo
10- ii 3 186C fl f.
J. 1 J. et «*■ -vm. $00'"^

PM Oa fUjX't >3^6
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May

Date
Lbs per 
24 hrs Hour

Lbs 
AvAlable

Lbs 
Extra

3 368500 PM 7-8 12600 1120
8-9 12050 700

1820

5 291000 AM 10-11 16300 1020
11-12 16000 1550

PM 12-1 15050 2950
1-2 15250 3350
2-3 15050 3850
3-4 14300 2560
4-5 13650 1200
5-6 12400 2230
6-7 11500 2580
7-8 9950 3770
8-9 9500 3250
9-10 8850 2100

10-11 8600 540
30950

6 210500 AM 12-1 4550 1070
1-2 5000 40
2-3 5000 710
3-4 5200 1190
4-5 6250 810
8-9 12100 1720
9-10 12050 4150

10-11 11800 5520
11-12 11550 6000

PM On next page
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May

Date
Lbs per 
24 hrs Hour .

Lhs 
Available

Lbs 
Extra

6 210500 PM 12-1 10850 7150
1-2 11050 7550
2-3 10850 8050
3-4 10350 6510

4-5 9900 4950
5-6 8850 5680
6-7 8300 5780
7-8 7200 6520
8-9 6900 5850
9-10 6400 4550

10-11 6200 2940
11-12 5300 2030

88770

7 On next page.

8 On next page.

9 278500 AM 9-10 15950 150
10-11 15600 1720
11-12 15300 2250

PM 12-1 14400 3600
1-2 14600 4000
2-3 14400 4500
3-4 13700 3160
4-5 13100 1750
5-6 11850 2780
6-7 11000 3080
7-8 9500 4220
8-9 9100 3650
9-10 8500 2450

10-11 8200 940
11-12 7050 280

\ 38530
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May

Date
Lbs per 
24hrs Hour

Lbs 
Available

Lbs 
Extra

7 180000 AM 12-1 3900 1720
1-2 4250 790

2-3 4250 1460
3-4 4450 1940
4-5 5350 1710
7-8 10200 1370
8-9 10350 3470
9-10 10300 5900

10-11 10100 7220
11-12 9900 7650

. PH 12-1 9300 8700
1-2 9450 9150
2-3 9300 9600
3-4 8850 8010
4-5 8450 6400
5-6 7650 6980
6-7 7100 6980
7-8 6150 7570
8-9 5900 6850
9-10 5500 5450

10-11 5350 3790
11-12 4550 2780

115490

8 350000 PM 1-2 18350 250
2-3 18100 800
6-7 13800 280
7-8 11950 1770
8-9 11450 1300
9-10 10650 300

4700
38^500 .i-'k

-
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Lbs per Lbs Lbs
Date 24hr8 Hour Available g^trft,

10 195500 AM 12-1 4200 1420
1-2 4650 390
2-3 4650 1060
3-4 4800 1590

4-5 5800 1260
7-8 11100 470
8-9 11250 2570
9-10 11200 5000

10-11 10950 6800

PM 12-1 10100 7900
1-2 10250 8350
2-3 10100 8800
3-4 9600 7260
4-5 9200 5650
5-6 8350 6280
6-7 7700 6380
7-8 6700 7020
8-9 6400 6350
9-10 5950 5000

i 10-11 5750 3390
11-12 4950 2380£ 101690

11 354000 PM 1-2
2-3 18300 600

♦ 6-7 13950 130
7«8 12100 1620
8-9 11550 1200
9-10 10800 150

i
3700

r 13 380500 PM 7-8 13000 720
i' 8-9 12450 300
* 1020

1

L - z

is
LA

w
m



Ma^

61

Lbs per Lbs Lbssj • Date
n ~ ’" 24 hrs Hour Available Extra

1 14 335500 PM 12-1 17350 650
1-2 17600 1000
2-3 17350 1550
3-4 16500 360
5«e 14360 330
6-7 13250 830
7-8 11450 2270
8-9 10950 1800
9-10 10250 700■ 9490

15 329000 PM 12-1 17000 1000
1-2 17250 1350
2-3 17000 1900
3-4 16150 710

i . 5-6 14000 6301 ,t t «•■ 6-7 13000 1080
7-8 11250 2470
8-9 10750 2000
9-10 10000 950

12090

f 16 241500 AM 12-1 5220 400
3-4 5950 440
9-10 13850 2350' 10-11 13550 3770

xs 11-12 13300 4250

L- . .
PM • On nestt page •
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May

Lbs per Lbs Lbs
Late 24 hrs Hour Available Bxtr

16 241500 PM 12-1 12500 5500
1-2 12700 5900
2-3 12500 6400
3-4 11850 5010
4-5 11350 3500
5-6 10300 4330
6-7 9550 4530
7-8 8250 5470
8-9 7900 4850
9-10 7350 3600

10-11 7150 1990
11-12 6100 1230

63520

17- 319000 PM 12-1 16500 1500
1-2 16750 1850
2-3 16500 2400
3-4 15700 1160
5-6 13600 1030
6-7 12600 1480
7-8 10900 2820
8-9 10450 2300
9-10 9750 1200

15740
♦

18 295000 W 10-11 16500 820
11-12 16200 1350

PM On next page •
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118990

Mzy

Date
Lbs per 
24 hrs Hour

Lbs
Available

Lbs 
Extra

18- 293000 PM 12-1 15250 2750
S':? 1-2 15450 3150

2-3 15250 3650
3-4 14500- 2360
4-5 1S850 iooo
5-6 12600 2030
6^7 11650 2430
T-e 10050 3670
8-9 9650 3100
9-10 9000 1950

10-11 8700 440
28700

19 175500 AM 12-1 3800 1820
1-2 4150 890
2-3 4150 1560
3-4 4350 2040
4-5 5200 1860
7-8 9950 1620
8-9 10100 3720
9-10 10050 6150

10-11 9800 7520
11-12 9650 7900

PM 12-1 9050 8950
1-2 9200 9400
2-3 9050 9850
3-4 8600 8260
4-5 8250 6600
5-6 7500 7130
6-7 6950 7130
7-8 6000 7720
8-9 5750 7000\ 9-10 5350 5600

10-11 5150 3390
itl-12 4450 2880
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May

Date
Lbs per 
24 hrs Hour

Lbs 
Available

Lbs 
Extra

20 139500 AM 12-1 3000 2620
1-2 3300 1740
2-3 3300 2410
3-4 3450 29 40
4-5 4150 2910
5-6 6850 660
6-7 8050 1250
7-8 7900 3670
8-9 8050 5770
9-10 8000 8200

10-11 7800 9520
11-12 7700 9850

PM 12-1 7200 10800
1-2 7350 11250

If 2-3 7200 11700
3-4 6850 10010
4-5 , 6550 83005.5 5960 8680
6-7 5500 8580
7-8 4750 8970

4550 8200
9-10 4250 6700

*?• •- 10-11 4100 5040

...
11-12 3500 3830

153600

21 284500 AM 10-11 159 00 1420
11-12 15650 1900

PM On next page.
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May

Date
Lbs per 
24 hrs Hour

Lbs
Available

Lbs 
Extra

21 284500 PM 12-1 14700 3300
1-2 14950 3650
2-3 14700 4200
3-4 14000 2860
4-5 13350 1500
5-6 12100 2530
6-7 11250 2830
7-8 9700 4020
8-9 9300 3450
9-10 8650 2300

10-11 8400 740
11-12 7200 130

34830

22 352500 PM 1-2 18500 100
2-3 - 18200 7 00
6-7 139 0 0 180
7-8 12050 1670
8-9 11500 1250

» 9-10 10750 200
4100

24 398000 PM 7-8 13600 120
120

26 305500 AM 10-11 17100 220
11-12 16800 750

PM On next page •
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May

Hate
Lbs per 
24 hrs Hour ’

Lhs 
Available

Lbs 
Extra

26 305500 PM ia-1 15800 2220
1-2 16050 2550
2-3 158000 3100
3-4 15000 1860
4-5 14350 500
5-6 13000 1630
6-7 12050 2030
7-8 10450 3270
8-9 10000 2750
9-10 9300 1650

10-11 9000 140
11-12

22650

27 262500 AM 9-10 15060 1150
11-12 14450 2620
11-12 14450 3100

PM 12-1 13550 4450
1-2 13750 4850
2-3 13550 5350
3-4 129 00 3960
4-5 12350 2500
5-6 11200 3430
6-7 10350 3730
7-8 8950 4770
8-9 8600 4150
9-10 8000 2950

1©-11 7750 1390
11-12 6650 680

49080

28 Same as the 19th. 118990
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May

Date
Lbs per 
24 hrs Hour

Lbs
Available

^Lbs 
'Extra

29 148000 AM 12-1 3200 2420
1-2 3500 1540
2-3 3500 2210
3-4 3650 2740
4-5 4400 2660
5-6 7250 260
6-7 8500 800
7-8 8400 3170
8-9 8500 5320
9-10 8450 7750

10-11 8300 9020
11-12 8150 9400

PM 12-1 7650 10350
1-2 7750 10850
2-3 7650 11250
3-4 7250 9610
4-5 6950 7900
5-6 6300 8330
6-7 5050 8670
8-9 4850 7900
9-10 4500 6450

1®-11 4350 4790
11-12 3750 3580

145200
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May

Pate
Lbs per 
24 hrs Hour

Lbs
Available

Lbs
Extra

30 115500 AM 12-1 2500 3120
1-2 2750 2290
2-3 2750 2960
3-4 2850 3540
4-5 3400 3660
5-6 5650 1860
6-7 6650 2650
7-8 6550 5020
8-9 6650 7170
9-10 6600 9600

10-11 6450 10870
11-12 6350 11200

PM 12-1 5950 12050
1-2 6050 12550
2-3 5950 12950
3-4 5650 11210
4-5 5450 9400
5-6 . 4950 9680
6-7 4550 9530
7-8 3950 9770
8-9 3800 8950
9-10 3400 5740

10-11 3400 5740
11-12 2900 4430

177650



May

Lbs per Lbs
Date 24 hrs Hour Available

31 129500 AM 12-1 2800
1-2 3050
2-3 3050
3-4 3200
4-5 3850
5-6 6350
6-7 7450
7-8 7350
8-9 7450
9-10 7400

10-11 7250
11-12 7100

PM 12-1 6700
1-2 6800
2-3 6700
3-4 6350
4-5 6100
5-6 5500
6-7 5100
7-8 4400
8-9 4250
9-10 3950

10-11 3800
11-14 3300

Date Total Dbs Extra

May 1505050

Lb 8 
Extra

2820 
1990 
2660 
3190 
3210 
1160 
1850 
4220 
6350
8800 

10070 
10450

11300 
11800 
12200 
10510
8750 
9130 
8980 
9320 
8500 
7000 
5340 

14050 
163650
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June

Bate
Lbs per 
24 hrs Hour

Lbs 
Available

Lbs 
Extra

1 275000 PM 1-2 14450 30
2-3 14200 420
7-8 9400 1170
8-9 9000 900
9-10 8400 -280

2800

2 244000 AM 10-11 13650 70
11-12 13400 360

PM 12-1 12600 1500
1-2 12800 1680
2-3 12600 2020
3-4 12000 600
5-6 10400 170
6-7 9650 920
7-8 8350 2220
8-9 8000 1900
9-10 7450 1230

10-11 7200 220
11-12 6150 150

13040

3 206000 AM 12-1 4450 630
2-S 4900 180
3-4 5100 300
9-10 11800 1020

10-11 11550 2170
11-12 11300 2460

PM On next pagel
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June

Date
Lbs per 
24 hrs Hour

Lbs Lbs 
izias:.

3 206000 PM 12-1 10650 3450
1-2 10800 3680
2-3 10650 3970
3-4 10100 2500
4-5 9700 870
5-6 8800 1770
6-7 8150 2420
7-8 7050 3520
8-9 6750 3150
9-10 6250 2430

10-11 6050 1370
11-12 5200 1100

36990

4 141000 AM 12-1 3050 2030
1-2 3350 1280
2-3 3350 1730
3-4 3450 1950
4-5 4200 1560
7-8 8000 1140
8-9 8100 2850
9-10 8050 4770

10-11 7900 5820
11-12 7750 6010

PM On next page.
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June

Pate
Lbs per 
24 hra Hour

Lbs 
Available

Lb a 
Extra

4 1410000 PM 12-1 7300 6800
1-2 7400 7080
2-3 7300 7320
3-4 6950 5650
4-5 6600 3970
5-6 6000 4570
7-8 4800 5770
8-90 4600 5300
9-10 4300 5300

10-11 4150 3270
11-12 3550 2750

91020

5 134000 AM 12-1 2900 2180
1-2 3150 1480
2-3 3150 1930
3-4 3300 2100
4-5 3950 1810
7-8 7600 1540
8-9 7700 3250
9-10 7650 5170

10-11 7500 6220
11-12 7350 6410

PM On next page.



June

Date
lIjs per 
24 hrs Hour

Lbs 
Available

Lbs 
Extra

5 134000 PM 12-1 6900 7200
1-2 7050 7430
2-3 6900 7720
3-4 6600 6000
4-5 6300 4270
5-6 5700 4870
6-7 5300 5270
7-S 4550 6020
8-9 4400 5500
9-10 4100 4580

10-11 3950 3470
11-12 3400 2900

97320

6 196500 AM 12-1 4250 830
2-3 4650 430
3-4 4850 550
9-10 11250 1570

10-11 11000 2720
11-12 10800 2960

PM 12-1 10150 3950
1-2 10300 4180
2-3 10150 4470
$-4 9650 29 50

.z •v 4-5 9250 1320
1 5-6 8350 2220

6-7 7750 2820
7-8 6700 3870
8-9 6400 3560
9-10 6000 2680

10-11 5800 1620
11-12 4950 1350

43990
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June

Date
Lbs per 
24 hr 8 Hour

Lbs
AvailSile Y

Lbs 
ExtraYY

7- 177500 AM 12-1 3850 1230
1-2 4200 430
2-3 4200 880
3-4 4400 1000
4-5 5250 510
8-9 10200 750
9-10 10150 2670

10-11 9950 3770
11-12 9750 4010

PM 12-1 9200 4900
1-2 9300 5180
2-3 9200 5420

XI i V n ft , ■ ■■ 3-4 8700 3900
4-5 8350 2220
5-6 7550 3020
6-7 7000 3570
7-8 6050 4520
8-9 5800 4100
9-10 5400 3280

10-11 5250 2170
11-12 4500 51800

59330

10 209500 AM 12-1 4500 580
2-3 4950 130
3-4 5200 200
9-10 12000 820

10-11 11750 1970
11-12 115500 2210

PM
<

On next page. -

-• X
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June

Date
Lbe per 
24 hrs Hour

Lbs p 
Available

Lbs 
gxtra

10 209500 PM 12-1 10850 3250 i1 1-2 11000 3480 J
2-3 10850 3770f 3-4 10300 2300 1j 4-5 9850 720 1
5-6 8950 1620 '
6^1 8250 '2320 1
7-8 7150 3420 J
8-9 6850 3060 1

1 9-10 6400 2280 ■' '1
10-11 6200 1220

1 11-12 5300 1000 1i 34340
r 11 138500 AM 12-1 3000 2080

1-2 3300 1330
2-3 3300 1780
3-4 3400 2000
4-5 4100 1660
7-8 7850 1290
8-9 7950 3000 H
9-10 7900 4920 11

10-11 7750 5970 ■
-■ • 11-12 7600 6160 1

"'*1
. PM 12-1 7150 6950 0

1-2 7250 IZZQ *
2-3 7150 7470
3-4 6800 5800 . ‘
4-5 6500 4070 '
5-6 5900 4670 :
6-7 5500 5070 4
7-8 4750 5820 1
8-9 4500 5400
9-10 4200 4480

10-11 4100 3320
11-12 3500 2800 1

f

1

93270 J

• L

f-

*

1
K..,. .......- III . -"-
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June

Date 24 hrs Hour Available Extra

12- 135000 Ail 12-1 2900 2180
1-2 3200 1430
2-3 3200 1880
3-4 3350 2050
4-5 4000 1760
7-8 7650 1490
8-9 7750 3200
9-10 7700 5120

10-11 7550 6170
11-12 7400 6360

PM 12-1 7000 7100
1-2 7100 7380
2-3 7000 7620
3-4 6650 5950
4-5 6350 4220

•• ,■ -1. 5-6 5750 4820
6-7 5300 5270
7-8 4600 5970
8-9 4400 5500
9-10 4100 4580

10-11 4000 3420
11-12 3400 - • a

13 127500 AM 12-1 2750 2330
1-2 3000 1630
2-3 3000 2080
3-4 3150 2250
4-5 3800 1960
7-8 7250 1890
8-9 7350 3600
9-10 7300 5520

10-11 7150 6570
11-12 7000 6760

PM On next page •
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June

Date
Liss per 
24 hrs Hour

Lbs 
Available

Lbs 
Extra

13 127500 PM 12-1 6600 7500
1-2 6700 7780
2-3 6600 8020
3-4 6250 6350
4-5 60000 4570
5-6 5450 5120
6-7 5050 5520* 7-8 4350 6220
8-9 4150 57 50
9-10 3900 4780

10-11 3750 3670
11-12 3200 3100

102970

14 109000 AM 12-1 2350 2730
1-2 2600 2030
2-3 2600 2480
3-4 2700 2700
4-5 3200 2560
5-6 5350 810
6-7 6300 900
7-8 6150 299 0
8-9 6300 4650
9-10 6250 6570

10-11 6100 7620
11-12 6000 7760

PM On next page.
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June

Date

14

Lbs per 
24 hrs Hour____

Lbs 
Available

Lbs 
Extra

109000 PM 12-1 5650 8450
1-2 5700 8780
2-3 5650 8970
3-4 5350 7250
4-5 5100 5470
5-6 4650 5920
6-7 4300 6270
7-8 3700 6870
8-9 3550 6350
9-10 3300 5380

10-11 3200 4220
11-12 2750 3550

121280

129 000 AM 12-1 2800 2280
1-2 3050 1580
2-3 3050 2030
3-4 3200 2200
4-5 3800 1960
7-8 7300 1840
8-9 7450 3500
9-10 7400 5420

10-11 7200 6520
11-12 7100 6660

PM On next page.



June

Lbs per Lbs LbA
Date 24 hrs Hour At ail able Extra

15 129 000 PM 12-1 6650 7450
1-2 6750 7730
2-3 6650 7970
3-4 6350 6250
4-5 6050 4520
5-6 5500 5070
6-7 5100 5470
7-8 4400 64.70
8-9 4200 5700
9-10 3900 4780

10-11 3800 3620
11-12 3250 3050 

1017’}*0

Total Lb^ ExtraDate

June 893490



October

Date
Lbs per 
24 hrs Hour

Lbs 
Available

Lbs 
Extra

16 403500 PM 5-6 17200 800
6-7 15900 960
7-8 13800 2380
8-9 13200 1880
9-10 12300 740

6760

18 407000 PM 5-6 17350 650
6-7 16050 2810
7-8 13900 2280
8-9 13300 1780
9-10 12400 640

6160

20 365500 PM 1-2 19 200 200
2-3 18900 880
3-4 17950 1050
4-5 17150 1150
5-6 15600 2400
6-7 14400 2460
7-8 12500 3680
8-9 11950 3130
9-10 11150 1890

16840

21 Same as the 20th. 16840

22 415500 PM 5-6 17700 300
6-7 16400 460
7-8 14200 1980
8-9 13600 1480

- 9-10 12650 390
4610
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October

Date
Lbs per 
24 hrs Hour

Lbs 
Available

Lbs 
Extra

23 319000 AM 11-12 17550 450

PM 12-1 16500 2150
1-2 16750 2650
2-3 16500 3280
3-4 15650 3350
4-5 15000 3300
5-6 13600 4400
6-7 12600 4260
7-8 10900 5280
8-9 10400 4680
9-10 9700 3340

10-11 9400 1380
11-12 8050 630-

39150

24 254000 AM 12-1 5500 1020
2-5 6000 340

•. a-a 6250 720
9-10 14550 2080

10-11 14200 3570
11-12 14000 4000

555
PM 12-1 13100 8550

1-2 13350 6050
2-3 13100 6680
3-4 12500 6500
4-5 11950 6350
5-6 10800 7200
6-7 10000 6860
7-8 8700 7480
8-9 8300 6780
9-10 7750 5290

10-11 7500 3280
11-12 6400 2280

82030



October

27

Lbs per Lbs
Avail able

Lbw 
ExtraDate 24 hrs Hour______

25 303000 AM 10-11 16850 820
11-12 16650 1350

PM 12-1 15650 3000
1-2 15900 3500
2-3 15650 4130
3-4 14900 4100
4-5 14250 4050
5-6 129 00 5100
6-7 11950 5910
7-8 10350 5830
8-9 9900 5180
9-10 9250 3790

10-11 8950 1830
11-12 7650 1030

48620

26 4270 60 PM 7-8 14600 1580
1. 8-9 13950 1130

9-10 13000 40
2TW

Same as the 22nd 4610



83

October

Late
Lbs per 
24 hrs Hour

Lbs per 
Aval lableV

Lbs 
Extra

28 320500 AM 11-12 17600 400

PM 12-1 16550 2100
1-2 16800 2600
2-3 16550 3230
3-4 15700 3300
4-5 15050 3250
5-6 13650 4350
6-7 12650 4210
7-8 10950 5230
8-9 10450 4630
9-10 9750 3290

10-11 9450 1330
11-12 8100 580

38500

29 Same as the 20th. 16840

30 445000 PM 7-8 15200 980
8-9 14550 530

1510

Date ^otal Lbs Extra

Oct 285220
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November

Date
Lbs per 
24 hrs Hour

Lbs 
Available

Lbs 
Extra

1 371000 PM 12-1 19200 1150
1-2 19480 920
2-3 19200 1250
3-4 18200 2400
4-5 17440 3310
5-6 15800 4650
6-7 14650 3570
7-8 12680 4320
8-9 12130 3620
9-10 11900 2180

10-11 10950 300
27670

8 399500 PM 3-4 19600 1000
4-5 18800 1950
5-6 17050 3400
6-7 15800 2420
7-8 13650 3350
8-9 13050 2700
9-10 12200 1280

16100

9 365000 AM 11-21 20100 200

PM 12-1 18850 1500
1-2 19150 1250
2-3 18850 1600
3-4 17950 2650
4-5 17150 3600
5-6 15550 4900
6-7 14400 3820
7-8 12480 4520
8-9 11930 3820
9-10 11120 2360

10-11 10770 480
30700
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Hovember

Date
Lbs per 
24 hrs Hour_______

Lbs 
Available

Lbs 
Extra

10 348000 AM 10-11 19500 750
11-12 19150 1150

PM 12-1 18000 2350
1-2 18250 2150
2-3 18000 2450
3-4 17100 3500
4-5 16350 4400
5-6 14800 5600
6-7 13750 4470
7-8 11900 5100
8-9 11350 4400
9-10 10600 2880

10-11 10250 1000
11-12 8800 200

40400

12 40700 PM 3-4 20000 600
4-5 19150 1600
5-6 17300 3150
6-7 16100 2120
7-8 13950 3050
8-9 13300 2450
9-10 12400 1080

14050

13 487000 PM 7-8 16650 350
350



?
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Hovember

86

Lbs per Lbs Lbs
Date 24 hrs Hour______ Available Extra

15 390500 PM 12-1 20200 150
2-3 20200 2S0
3-4 19200 1400

■ 4-5 18350 2400
t 5-6 16650 3800

6-7 15400 2820
7-8 13350 3650
8-9 12750 3000
9-10 11900 1580

19050

16 384500 PM 12-1 19850 500
1-2 20200 200
2-3 19850 600f . .» 3-4 18900 17001 ?5 4-5 18100 2650
5-6 16400 4050
6-7 15200 3020
7-8 13150 3850
8-9 12550 3200
9-10 11700 1780 

21550

I’ 325000 am 9-10 18650 150
1 10-11 18200 2050

11-12 17850 2450

PM On next page.
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Hotember

Date
Lha per 
24 hrs Hour

Lbs 
Available

Lbs 
Bxtra

17 325000 PM 12-1 16800 3550
1-2 17050 3350
2-3 16800 3650
3-4 16000 4600
4-5 15250 5500
5-6 13850 6600
6-7 12850 5370
7-8 11100 5900
8-9 19650 5100
9-10 9900 3580

10-11 9600 1650
11-12 8200 800

54300

18 425000 PM 4-5 19950 800
5-6 18100 2350
6-7 16800 1420
7-8 14550 2450
8-9 13900 1850
9-10 12950 530

^00

20 356000 AIM 10-11 19950 300
11-12 19600 700

Togo

PM On nexfe page •



November

Date
Lbs per 
24 hrs Hour______ _

Lbs 
Available

Lbs 
Extra

20 356000 PM 12-1 18400 1950
1-2 18700 1700
2-3 18400 2050
3-4 17500 3100
4-5 16750 4000
5-6 15150 5300
6-7 14050 4170
7-8 12150 4850
8-9 11650 4100
9-10 10850 2630

10-11 10500 750
11-12

34600

21 312500 AM 9-10 17900 900
10-11 17500 2750

11-12 17200 3100

PM 12-1 16150 4200
1-2 16400 4000
2-3 16150 4300
3-4 15350 5250
4-5 14700 6050
5-6 13300 7150
6-7 12350 5870
7-8 10700 6300
8-9 10200 5550
9-10 9500 39 80

10-11 9200 2050
11-12 7900 1100

62550



November

Date
Lbs per 
24 hrs Hour______

Lbs 
Ay ailable

Lbs 
Extra

22 279500 AM 12-1 6050 700
3-4 6900 2100
9-10 16000 2800

10-11 15650 4000
11-12 15350 4950<

PM 12-1 14450 5900
1-2 14650 5750
2-3 14450 6000
3-4 13750 6850
4-5 13150 7600
5-6 11900 8550
6-7 11050 71701 7-8 9550 7450

f' ' 8-9 9150 6600
9-10 8500 4980

10-11 8250 3000
11-122 7050 1950

85060

2Z 303000 AM 12-1 6550 220
9-10 17350 1450

10-11 16950 3300
11-12 16650 3650

PM On next page •
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Hovember

90

40650

Date
Lbs per 
24 hrs hour

Lbs 
Available

Lbs 
Extr;

23 303000 PM 12-1 15650 4700
1«S 15900 4500
2-3 15650 4800
3-4 14900 5700
4-5 14250 6500
5-6 12900 7550
6-7 11950 6250
7-8 10350 6650
8-9 9900 5850
9-10 9250 4230

10-11 8950 2300
11-12 7650 1350

69000

24 347500 AM 10-11 19450 800
11-12 19100 1200

PM 12-11 18000 2350
1-2 18250 2150
2-3 18000 2450
3-4 17100 3500
4-5 16350 4400
5-6 14800 5650
6-7 13700 4520
7-8 11850 5150
8-9 11350 4400
9-10 10600 2880

10-11 10250 1000
11-12 8800 200



November

Bate
Lbs per 
24 hrs Hour

Lbs
Available

Lbs 
Extra

26 418000 PM 3-4 20500 100
4-5 19650 1100
5-6 17800 2650
6-7 16500 1720
7-8 14300 2700
8-9 13650 2100
9-10 12750 730

11100

29 441500 PM 5-6 18800 1570
6-7 17400 820
7-8 15050 1950
8-9 14400 1350
9-10 13450 30

5720

Date Total Lbs Extaa

Nov 543250



«r * ■
December

Z") ’ f*'.- i f ” i

Date
Lbs per 
24 hrs Hour

Lbs 
Available

Lbs 
Extra

13- 435500 PM 12-1 
5-6

22500
18550

300
780

1080

■ i. 20 439000

_.y

PM 12-1’ 
5-6

22700
18700

100
630
730

25 425000 AM 11-12 23300 £00

j '

PM 12-1 
5-6
7- 8
8- 9

22000
18100
14500
139 00

800 
1230 

340 
__ 40 
2510

Date Total Lbs Extra

Dec 4320 , , s'' ..

T' CJi -
<< <'4 ; ■ h :S • -fTo- ■-< /
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What the cost of 1000 Ihe of steam would he if the 

steam were produced at 200 lbs gage and 100 

superheat.

Steam is now produced at 120 lbs gage, dry 

and saturated, at a cost of t«52 per 1000 lbs. If 

the steam were to be produced under the conditions 

specified abOTe the only item, of all the items that 

comprise the present cost of steam, thii would 

change would be the fuel cost. The present fuel cost 

would increase in the ratio of the prSsent and 

future total heats of the steam.

Present fuel cost I .1975
Total Heat ( 200 lbs gage, 100’D) 1257

Tothl Heat ( 120 lbs gage, dry, sat) 1190

Ratio of total heats 1.055

New fuel cost .1975 x 1.055 $ .2085

Difference, old and new fuel costs $ .011

New cost of 1000 lbs of steam t *531



The maxi mum steam charge against the generation of 

electricity.

This maximum steam charge is made up of two 

charges: the cost of extra steam necessary to be able 

to generate the electrical demand and an extra 

charge for steam due to the increased cost of each 

1000 lbs.

The cost of extra steam is (.531 per IPPP lbs. 

The amounts of extra steam come from Pages 51-92.

The extra charge for steam is (.011 per

1000 lbs. The amounts that go through the turbines and 

are obtained by adding up all the columns *Kw x 46" 

on Pages 34-42. On the average, each lb of steam 

exhausted from the turbines will have a total heat 

very nearly the sames as each lb of steam used for 

heating at present. Therefore, the amount of by-pass 

steam will he less than the difference between the 

amount of heating steam { As given on Pages 44-45)
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and the of steaai through the turbines because

each lb of the hy pass steam will have a greater 

total heat than each lb of the present heating steam 

and so less of it will be needed than is at first 

supposed. As a result there is nptextra charge 

against the by-pass steam.

Note that the cost of extra steam is for 

those days when the heating steam is not enough to 

generate the electrical demand while the extra 

charge for steam is for every day of the year.
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The maximum cost of extra steam necessary to 

he ahle to generate the electrical demand*

Month Lbs Cost

January 13740 $ 7

Pehruary 0 0

March 4450 2

April 308680 167

May 1505050 800

June 893490 475

October 285220 151

Movemher 543250 288

Leeember 4320 2



Maximum extra charge for eteam due to the 

increased cost of steam.

Max lbs steam 
per 24 hra

Max lbs steam 
per month 
going thru

Month KOing thru turbines turbines C 0 st

Jan 345020 10700000 I 118
«

Jeh 315740 8850000 97

Mar 295960 9170000 101

Apr 307470 9230000 101

May 292630 9070000 100

June 230080 3450000 38

Oct 323590 5170000 57

Sot 347735 10430000 115

Dec 356930 11050000 122



ilaximum steam charge against electrical generation

Month Charge :V««? <’V -ifa. <•;■■ ’ •'■■ .-.

Jan $ 125

Peh 97 4- ‘>-4 i ?»'?'■<; sr ■>• c a> >5.31 iji

Mar 103 ■"..i-s net be eecee-ary tc

Apr 268 No. 5.

May - - 900 - t 4,.&0 per patent

June 513 ir e .ipr-rh'^- t --' T,

Oct 208 r of t?.'.0 n :iTI'i. t y * s

Mot 403

Dec 124 - F. '^0

1 2641

■..n ' ■

i & - • i'i, v:.y» for the tear-

..-.C ^<11K ' ■ ' Other siiaer costs

-w th^'% r ■ 3'veal Poke fl
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Superheaters.

Superheaters would have to be installed and 

it is dvisable that they be large enough to super­

heat all the steam that the boilers are capable of 

producing. Apparently it would not be necessary to 

put a superheater in Boiler No, 5.

Babcock and Wilcox charge $ 4.50 per rated 

boiler horsepower for their superheater.

Sated boiler horsepower of the University’s 

boilers;

2 - 400
2 - 460

1720 X $4.50 $7740

$ 2260 is allowed in this study for the tear­

ing down of furnace walls and for other minor costs 

in the installation that are overlooked here.

Estimated Cost of Superheaters; $10,000.00

800
920

1720
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The Switchboard, 

Estimated cost: $8000, 

Specifications are in the hack of this report

Chain Hoist 

’’B' ton! . ■ 

Ricker Mfg. Co. 

t269.

Oil Filters. 

3** Cuno. 

Hery and Burns, Cutler Building, 

Each: fSO.

The Building. 

Estimated cost: ^12000 

Specifications are on the next page.



Building Specification.

1. 3 ft excavation

101

2. Building to be built on a concrete mat.

3. Turbine room floor to be on a level with 

the boiler room floor.

4. Turbine room
30' X 45* floor space 

15' high

5. Space under turbine room to contain 

only piping.

6. No overhead piping in the turbine room.

7. South wall at least 8' away from the 

tunnel* to the Medical School.

8- West wall at least 8’ away from the east 

wall of the Boiler Houses

9. A monorail chain hoist in the turbine 

room.



ID 2

The best location for a turbine-generator building.

Scale: 1/16" equals 1 ft. S is the switchboard.

Discussion on Page 103,
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Discussion of the turbine-generator building.

The sketch on Page 102 shows what appears to 

be the best location for the building to house the 

turbine-generator sets. The actual building would 

have to be at least 8* away from the tunnel to the 

Medical School and at least 8’ away from the wall of 

the Boiler House because the ground at this location 

is undermined by quicksand and if this proposed 

building were built over the tunnel and against the 

Boiler House it might upset the present equilibrium 

of those two.

It is proposed that the space between the 

proposed building and the Boiler House be bridged by 

a floor (abcdef) supported by some sort of Hinged 

supports or their equivalents. This floor would be 

expected to carry only the switchboard, a negligible 

weight.

The dotted line "ed" indicates that the west 

wall of the proposed building would extend only from 

the concrete mat to the turbine room floor and

would not extend from the turbine room floor to the
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turbine room ceiling,

••ab*, which is now a part of the east waJ.1 of 

the Boiler House, would be the opening from the Boiler H 

House into the turbine room.

Labor.

This plant must be entirely automatic or 

nearly so. Otherwise the estimated saving will be 

greatly decreased. The reason for this is the fact 

that if any extra labor at all is hired it must be 

made up of three men, one for each shift. Bach of 

these men would have to be paid at least $1500 per 

year and so the labor charge would be $4500. Such aI 
charge would eliminate any hope of profitable self- 

generation.

According to engineers practicing in this 

field it is perfectly possible and permissible to 

make a plant such as is proposed here entirely 

automatic.



1G5 

Estimated cost of piping,

$3000

Estimated cost of necessary changes in the heating 

system, plus special electrical and steam controls 

to make the plant automatic, plus steam meters, 

$5000

Estimated cost of another 4* high pressure line to 

the Medical School, 

$1200
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The Investment.

1. Turbine-Generator sets $18000

2. Building 12000

3. Chain Hoist 300

4. Switchboard 8000

5. Superheaters 10000

6. PijSing 3000

7- Changes in heating system plus

specisuL electrical and steam 

controls plus steam meters 5000

8. Additional high pressure line to

Medical School 1200

9. Oil Filters 150

$58650

Estimated cost of investment $60000
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Operating Costs.

1. Interest on investment at 5,5% $ 3300

2. Depreciation at 5,5% 3300

3. Oil, waste, supplies 250

4. steam charge 2000

5. Insurance 50

6. Maintenance 1250

1, Makeoup water 50

8. Charge for standby of 300 kw 800iiidoo

Bstimated operating cost ar b ;«i $11000

< i..... ■. tiw pr«e©ed;.-:

plus. 'in 'iKe r ■.

t:’' y,01 self oh taat boro y^a,sj.s«4



Saving each year with self-generation

Cost of purchasing electricity

Cost of self-generation

Saving

$15450

11000

$ 4450

In addition, due to the fact that the 

University would he generating its own electricity 

during peaJc months the summer hills would not 

contain any peak demand charge and the hills from 

June 15th to October 15th would he $1300 less.

In addition, for each year after the first 

year the problem aught to he^credited with interest 

on the sum of the savings of the proceeding years 

plus interest on the product of $1300 times the 

number of years of self generation that have passed 

plus interest on the sxim of the amounts set aside 

for depreciation in the proceeding years of self­

generation.
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Saving, let year. 

Apparent saving | 4450

Saving on summer bills 1500
t 5750

Saving, Snd year. ;» 
Apparent saving 1 rc; $ 4450

Saving on summer bills 1300

Interest at 5.5% on 1st year’s 

saving 316

Interest on money set aside for

Appreciation in 1st year ft 6241

3nt•'.Ji> sn 'Ifet 3'ai*’a #av 1 ng, 
lnt5?r.53C SB £n4 yest’e aRViJig 
Xnter^jit on saving



Saving. 3rd year,

Apparent saving

Saving on stuzmer bills

Interest on 1st year’s saving

Interest on 2nd year’s saving

Interest on money set, aside for 

depreciation in Isfr year

Interest on money set aside for 

depreciation in 2nd year

no

$ 4450

1300

316

343

181

• 181
4 6771

Interact on 3rd year’s saving

Saving, 4th year. V ’.A -

Apparent saving « ».'• Ci- I 4450

Saving on summer bills ■ 1300

Interest on let year’s saving 316

Interest on 2nd year’s saving 343

Interest on 3 years of depris.

372
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Conclusions.

The result of this study spealcs for itself. 

There can be absolutely no doubt that the University 

can generate its own electricity at a cost much 

lesb than the cost of purchasing that electricity.

All calculations were made on the assump­

tion that the worst possible conditions of operation 

would be met. In addition, in those cases where 

actual costs were not avidlable, the estimated 

costs are much more than they would actually be. 

As a result, it may be safely said that the calcu­

lated savings are minimum savings and that in all 

probability the actual savings would exceed the 

calculations.

Gerald B. Troy 

April 27, 1933.


