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Eaet Larnsing, ¥ichigan,
June 1, 1914.
The Board of Directors of Alma College,
Alms, Vichigan,
Gentlenen:-

We have the honor of eupmitting herewith to you a
detailed report of our investigation of the present power plant
at Alma College, together with proposed rlans to remodel the
plant with the view of making it a central hest, water, ani
lighting etation for the college,

Our first ster in the investigation wass to obtain
from the Secretary, Prof.A.P.Cook the amount paid out per year
for eleotric light and water. Working from this as a basis, we
have proposed to save the ocollege a considerable sum of money,
by installing a steam generating eet, the exhaust from which
passes into the beating system. Thus the electricity could be
generated and the water could be pumped at a very low cost and
both eleotricity and water bills could be eliminated. Again,
the college at present is inefficiently lighted, and in the
advent of chesp current, the lighting could be brought up to
etandard at lees expenee than with the preeent syster.

By repairing the heating system we heve also
proposed to effect a saving of at leaet 25% in the coal bills.

The total eaving slone, we think, sside from the
asthetioc inmprovement to the gollege would be enough to warrant
the feaeibility of the proposition.

Very respectfully yours,

H.E.Aldrioh.
L.P.Dendel.

264838
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o7 the builiircs hevwever =ve ireffiriently lichted, 75 watt
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tungsters and 50 wmztt o=rhornz tairg ueei, “ingle ph-se
alterrating currert is sup-iied fro ore of the eitr nl-rts &t
11CC volte, ard by reans of two iC-1 trarsforaers ie relusel t2
110 voltes at the i-mps, Cne trrrefarrer eurnlies %¥ricrt Pzill
and ie loceted nesr tre Tret ertronce to t¥~* baildinp., The
oth=r trareforrer ie lonata dirastly north of tte Adsirietratic,
Building ard Library. The "u2eum i=s wiredi but not corre-stei t2
the currert sunrly., At best it mrv b2 said that the eervi-e |
rericred iz vory unestisfrctory, tre vcltaz- at the 15078 VETY-
ink corsidera®iy, uezlly teirg ec low &8 t» meke the filr.orts
burr rel irstea? of =hite.

The weter bill at the coliere srourts t~ about “230
per ycsr. A:s the citv wrter is not drirkerle, two double
cyi:nder, double actirg water rotore of the Veil arid Kivea tyne
have been irstalled to furnieh water for coskins and drink.r»
pursoses. One of trese is iret=aliled in ¥rickt Hall ari en--ile:x
water fro. a well to a pressure tark whish ir turr supr.iez water
to tre kitchen and = drirkire fountsir on eash flsor. The ottar
water rotor ie in the tazement of Pioneer Frll ard surriies
drirkins founteirs in Pionerr Hall ert the Adriris*ration
Eulliding. Thie ie emsily seen to- be a very ireffinient syrte
68 a water rotor wastes about hslf 2¢ munh 28 it ranr-a.  Tity

water ie used for bathrooms, enrinkling, ets,
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Cost of corl /ton da2livered ...t innennn
C081 UEEI P2 YBAT it iiereeenenacrasseanes oGO torns,
Day :.an, 13 months € “80/mo. .....ceveee... © 70C.CC.
Night vern, 3 wonthe(winter) @ '4C/mo. ..... * 12C.CC,
Coet of elestrizity rer K. .-hr.(1CJl.off).. S¢.
Muuber of resiiert dtuiernts .i.iieiiiiven.. o288,
Jity lirhtirg cirouit .. .3.cbhase, 133cy~ies, 11CO V.
Averapge dernth cf pire 1lire (...cvivieeresas 4 feet,
Tater used rer vear +....cc.0.v0....4,5CC,CCO galsa,
cveter bIll oiiiiiiiiiiee i of T o o o8
Lirht BA11 ittt ittt ittt it B BUCLCT,
Parvey Boilers ..... 4 = 12' x 42" ghell, 54-3"tutes,
TJuet Of Eravel sueviveriiinnenoeann e m1=105C/myd.

Velunatisn of presert pisrt seveveeewnn... T BCCGC,CC.

LIGHTI¥G AYT PC™TR LOHMD
Theee figures represert tre meximm poseitle loai

fisuring 40 watts per sonlet,

SOOoKFTe NWATNRS VATTS
Pioneer Hell 1CC 4,CCC
Adminietration Puiliirg 125 4-16"f~ns 5,73C
%iripht Hall 3.0 2-H#,P. 13,5(C
Litrary =C 2,C0CC
Cymnasium 5C ~,cCC
Yusenn 3T 1,7C¢

Totz1 28,450



PROPOSED INSTALLATION
It is pronosed to install a high pressure boiler,

in place of one of the low pressure ones in use at present,
and a direct-connected stea: driven, single phase alternator
to furnieh current for lighting and power, the exhaust steam

" from the engine paesing into the heating system. The process
of expanding through ths enzine would take about 150 British
Thermal Units out of the steam or about 157 of the available
heat, the remaining 85% being given up to the heatine aystem.
At the eame time the high peessure boiler could also be conne~t-
ed to the heating system by means of s reducing valve and
that regulated so the boiler could always be operatins at full
capacity and hence at its highest efficiency. The hirh preseure
steam would aleo be extremely valuable for sleaning the fluee
of the other boilers , as low pressure steam ie very unsatis-
feotory for thie purpose.

The ligkting lond of the college is of a very peonlier
nature, The l0ad comes on from three to six o'clock in the
afternoon and lasts until 2bout eleven or twelve, but practin-
ally all of the load is on during this tin&. From the data as
ehown aboves we have estimatei a generstor of 25 X.V.A. capacity
to be pf ample size.

As there are practically no lighte on after tralve
o'clook exscent the hall lighte, we pronose to switch over onto
the city line at that time and cut out the generating unit

until the load begine t» come on again the next afternoon.



The city lire would alec be use? durineg tlre susier a&s it would
be inadvissble to keep th- boiler ani generating~unit in cpera-
tion for tlre erall ard ocsasioneal load. By using tre city line
for reserve, it ie rot necessary to inetell a reserve tiler,
It is plerred to penerste tr - current £t 440 volts ar' by reene
of two trersforrere, cre at Wright Hell an? one at t'e rlent,
reduce tre voltsge to 11C at tre larps. By usins Ko. 5 wire
the grerteet aliowahle dron in voltege ie 21%7. The currer*
furnisked bty tre city will be redured to 44C volts at tle plernt
erd tten pres through tte gforzrentioned trersformers to the
larne,

In rerodeling th~ watar syetem, we inten?! to cut off
8ll tre city water erd uee well water for everytlirpg. The
t~o water motore will bs reriaced by larger eutn-atin eleaztrieo
rotor pusps of sufficient eize to furrier water for el’ nor-
roees. A corpression terk will mlec heve to be surnlie’ to
be ueed in cornecticr witd *re mnunmrn under Pionesr Hall,

Our firet sten to increase the ef7iziency of tlre
heatine syster is to 7» pwey with the trene, We heve rlenred
to inc<tall a roiler fee purp of suck gize as to tzle srre of
surnlyins water 4o sll four roiiers. By disnenecing with *the
traps, &n ever fire mry be kept and a lower prescure usel on
tre raina, which of gource reduces tte btask preezure on the
encine.

The boilers are in fairly roo? eorditinn but th=

ripe line must be re-covered with hert ireuleting wetari-l.



We rropoce to supnort the pipe 1lin» orn roilers, 70 ft. opart, in
a large squsre cersent conduit with 4" walls, The details of
the @ame are shown in th3 blueprints. The pine iteelf is to Dbe
cover=d with a diatomace->us material, a substrn22 which is an
excellent insulator of heat. Provision will aiso ve ns’e for
the extenilirg the pipe lire over to the museum.

The present power plant bulldirg will be ueel for tlre
boilere, but an aldition will be built on the enct side of the
rain builiins at the eouth-eacst corner. Thie aidition will be
large enourkt to ac-orodrtz two generatirg units. Only one,
bowever, will be provided for th: preeent; bu* it waa thought
advieable to allow space for two, as the college intenis to
acquire such new builiin-s in the next ten years, as to require
a duplioate unit., At thert tire, snother low pressure boiler
will have to be replaced by a high pressure boiler, The etack
wae found to be ir ex2ellant condition 2ri1 had a strong draft.
Owing to the quic' sanl the stack was placed on piles and the

building ard bollers on a tirber crib.



INSTALLATIZY £0°T? OF COVDUIT

Conduit coste are te<e? upon tha
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Librrry Coriuit,

Concrete, includirec rmiving, hardilirg ani rle~ing

14.2 cu.yde. & % 4.00/s0.yi, wooaiin 58,80
Excavating 28.0 cu.yde. & 404 (i iiiiiiinnnnnnns 30.4C
Tcol ocoverirg, 311 f£t. @ *50/¥ ... ... ... 17,00
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Airiristrotiorn T:ildirg “orduit

Concrete, ir2ludires mivirs, Yardilirg =2r3
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Aicirdetration Blidg to Gy rasiua Coniuit
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COST OF PLATT
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SPECIFICATIONS

GENERATOR:

440 Volts, 27 K.V.A. Single Phase Alternator with
22 poles, direct connected, guaranteed efficiency at full load
89.8%; st £ load 89.5%; at } load 87.5%, epeed 337 R,P..

FNGINE:
¥edium speed autoratic etesu engine, 10" x 8", and
erproxirate weipht connected 680C pounds.

BOILFR: ;

5 H.P., Return Tubular Boiler, 1CC# working pressure,
shell 48" x 12', built in strict accordanne with the Hartford
Stearn Boiler Insurance Company's specifications, couvlete with
full front; etack saddles; grates; rear arch barg; rear ash
door ani frame; pop-eafety valve and nipples; water coluwn and
eni connection with tkree gauge ococks, steam gaugs, ari syphon,
blow off valve, feed valive, and check valive.

PUNPS:

2 - purps driven by 2} H,P, Notors, single phazs notore
to be wountei on'the freame of sane, 80 oycle, for automntic
control apparatus, 3 x 4 Durlex Power Puzp, capacity of punp
to be 35 gal/min or 21GO grls/hr, Automatic control to be
regulated by prescure, eelf starter with magnetic bjow outs and
relay,

FEED PUNP:
81 x 5] x 10 puzp, full brase fitted, capacity

4000 G.P.H,

EXCITER:
- 3 XK.¥,, 13CC R,P,¥,, with fisld rhecstat for both
generator and evoiter,

CONDUIT:
To be made ze ehown by tlue prints.

TRANSFORVERS:

1 - 15 K,¥W. 440 volt-110 volt step down transform-
er,suitavle for lighting lo2d; 1 - 10 K,¥. 440 volt-11C volt
aten down transformer, suitable for lishting load.
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SALP:Y\DY St. West.

WRIGHT HALL

3 TRANSFORMERS,

STEAM LINE.
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~ WOQOD COVERING

DIATOMACEOUS COVERING
WROUGHT IRON PIPE
CONCRETE

VLF
9" CRUSHED STONE
2= - ——NCHA P ——— DRAIN TILE
NP

NO 3.
e ——————

=

NO 4
16"
_I_ PIPE SUPPORTS AND ROLLERS TO
Vi BE PLACED AT 20 FT.INTERVALY
17
| NO 1 WRIGHT HALL CONDUIT
=

J NO 2 ADM. BLDG AND LIBRARY

NO 3 PIONEER HALL CONDUIT

NO4 GYMNASIUM CONDUIT ~DUI
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CoraLiItICN

+e woul. reocanend thst the -¢llepe wut in the
proposed eervine st conce, not corly for thas sevirng cf "35ZC
per yeacr but for ths tetter eervice that w.all Tae roszilie.
A 8till grester eavir- w-uli rrneer If we did not teke into
eoreidersticn the depresiation as i= ofter dcore uniler
sush conditiors, 1t 1s very evident thot the cocllega is
losing a grest de=l cof ucirey 7t oresent in their hest
ilstritution eo th=t det~ii carrot ke elirhtel, Finze or
estiiates are very conearvative, y-u will fini tre o viris

ruch gresater than herein stated.
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