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Power Plant Virginia 

.V'u €!:W(;,U.I[1J..C In$titu te has (6) boilers lnth the iollot'll.ng rating: 

Boiler N04! 1, Casey U'Ol;A.ii<!."''#'i:lI Co.~ va.~)C:II.UJ.IJ"y 15,000 

~jl:!:ihn""'~.t.'~ri O\ifQ¢l;til1i ~"'~'il';.!. 10.. 4~ , capacity 

temperature 45:l>,.; 1X>Uer ile. $p 

hr. t 250-;300 and 

lo09r., Jloo~, iron 'Wn1"'(ks - eattse:Jt.:ty 

60,000 II ....... ""'~i!oI' .. 1000, ~ J superheat. 

(6) 

165,000 # 8'&6cW pel' hr .. 

plant (2) turbo-generator 

n;a.""".......... can be op$ra:ted. as 

follOW$$ Allis-Ohalmers Co., Turbo..Qenerator, 1000 8O]b power 

fa.ctor, conditions 22' and lOOOJ!, at a back 

n'V*,:;qml::t,...lllI of 20 to ps1g; Co., Turbo-Generator, 7;0 KiA, 

steam 160 7;0, "$I superhea.t, to approx1ma.te-

1,. 8:t a ,30 psig. 

for 

J..4j..-~:..w.J...l"Q Polnechni~ 

",,,,~ •• .:z.4;;'E, of cam:pns buildings 



QU(~eQ. by eX1;l8JlSl.<!Jn 

tmatte1y for 11$$ in 

amount 

required tor 

5 

use in 

l.a'boratQl""ies. All electric 

'OF:t!!~SS'l!l~e steam. is pre­

is exhaUsted at approx­

~t can be readilr se$n 

.~""'1!i"",,"',"""" p:r0QUCE~tt will a$ amount Of 

oampus. buildings. 

1I..\l..£' ............ " e .. LV.OfJ;rr;J~U load 1,600 Kv' during 

n$a;Clll~ $$8$0., load a:t appro~te17 ' .. ftOO Kw. All 

eleotri¢ load in.eltOQs$ that ptoduoea. ·l'R~jt\l)'rc.,·T'lt:'l' the requirements 

the eaJllPll~$ J.-.t.''''Q~''~~,P; B'U'st~Am must l'urehased the App$laehlan 

Eleotri,P(;twer (lornpan;r. 

:ratf.U 12"S mUls per 

K'tt ..... lu'+. for 

load. is purcba.sed at the tollow .... 

50,000 Kw .... h:rs. per ntOnthJ 

month) 8.0 mills 

all m¥\l:!i"lll.t~"'f1' Plr€~najSOO ;;'iU''I{:".,\'M 

In recent _b~"',"~ ..., , ... ,--

nwnth. 

theelectrio 

the grQ-wth of 

either in .... 

load 

lUaak$oo);*g. 

theAl'palaeh1an 

op~~ra;t.::t.tltg ~.~.lii,.li~V.;.&i:g.oI\"'''N of: the 

.:VV~~Orllll;J,.e Inetitu't0 

~~.I:'4"'400"'I."'~ electrio ~erlera.'&:L~ equipment. 

anQ campus 

(2) determine the 



eCQuonJ1cal a boU~rand turbo .. g~eratolt Qwr the 

W.oilli.iJ~g,",.",&:~ 'nAt,rtA'IJ p1$nt.fac1l1ties .. 

It e~"ted that a will occur 

opepa.t~on 

~;J.,,4.Q" met 

1\1~1 of area. 

a ~.iIii~.Qi;,W'.~"",4"ir.~ turbo-generator boiler 

able to t)ne~:f'aJ:~·~ effic!,.ntly '"" .... ., .... ~ ... the, low 

T~gh thelis will becolleet$tl to dete~ the 

n$eetl of $. proposed tu.rbo ... ~neratf)r ooiler adeqtutte tor !uture 

t&qp.lremEu'lts the the c~nlty of Blacksburg. 



With 

II 

II. 

pastbeha;vior 

7 

v 

of :;Jm.pp~Ulg equipment is two 

unit 

a unit 

unit 18 l)l"()OO~3eQ until it 

the proPQse<iunit 

time lllUSt be con­

installetl.3 

eleotrie 4!II'I"U:!i"il'llE'!r'I"P t)llrC(na~llfea. by the resident­

nt':!""~~tc~~ in electric 

new better home e~p-

elect~ic 

prior to World 

the 

each of the 
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aVel~r&t;:re and m~Jd:nm,m aen1tan(IS 

dive~$1ty,lot.d, and ·powe~fa.ctor$, and ~ntlil,'II'I'mr oQ~dand obtained.U 

lQ@S 41-' Load taqtQrs 

load. to the ~ 

the 
; tI . 

period.. " The 

the ft1t~$ 

'-·This a£)p1iss 1t$~lt 

~elid.$ntia.l, 

of tnepeak lQa-tis and 

uends which an 

Gstimate is; 

the indicated tu.ture ~~i"'~f:r~ loads 

load 

iev~ry ~oth roore nearly approaehes$ DLf.ll'eh..h'>1.'LU:" l.ine than any 

oth$r ~pe load growth marve.n13 

!he method just ~""j;"''"''J.'''''!,;n.~'\iiIIi< lI.re.a 

planned 

studies and presen\ 

Unive:rs1ty's 

expaoted s'ttllde~l1i ~wfr,h considrered. 



n 
near tuttU?$:. 

9 

the school to 

u~i() .. date . reoords "",,, .. IioW.I.,!; are relia.ble 

The toreca.eter 

the d.~s of the 

one 

but 

mllStcQnsi<ier all information ther'acords .wlll. lrlJn, f;rolt 

ll1.ak~ best can the tu:tu:re.17 



the hat! of 

then 

10 

to determine 1:ndieated 

the ttlli'cn)cJse(t installation 0 f 

111..t!f:l-'Dl?Elsstlre at .. 'It~·,*Ut at the Virginia 

Plant • 

• U.9:c!'V.l<.~;~'" season of' 19;1-19;2~ data tfaS 

.l.J!,i;i!~'\I~,~~ ,;;,n .. a.~"',U,Q· ()f 19;6 -1957, 1951 .. 1958, and 

1,,$ - 19;9~ ~h'''i.:h~ J.&~.v"",;~;;. seasons thesis 1rere 

wu."''''''''.'''''1f:, pl8l1.$ the school 

ere the 19;9-1959. This together 

with the for the "Orc:llOOiijea. 5000 turbo-generator steam 

Kw 

Q50 eaSOF., were to 

l.oad.load 

winter season ()t 19S1-1952. 

Qi~U;. V.4V.il. . .i1;:ll.ot. tnA1_.n'rl~ tim t can 

5000 

Otl tdoor temperature 

unit 

order 

proposed 
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will - 7SCi'F. and S;O 

These units "a€UC~lp1"e:$sttra ot ; 

- a2;OF. 

extracting 

at .100 p$ig. The ele etrlc 

use 

U'I;i'c;;!,1;t,.l..;!;f,t:; lead.. This 

100 

presSU,re 

extracting 

""· .... ~~ ... ,·w as to the choice 

the with 01' withQut e:K:t,ra<il"Wl.iOl1. 

The curves will additional which 

eould """II!J.i'~""6j!!!~~ unit of sufficient to aupply tfhe 

~oted future .LOiili'-1:l!re~ssu 

flftVPQ6 daysmontb.; 

total electrical load; 

ing steam 100 

the outdoor tem$rature 

curves are~ Curve No. l~ the expectEld 

2" $leotr1e loadoctained by extract-

3, electric load-ot the proposed unit 

supplying the expeoted .1.B1~t)re:Sm.llr~ liln/f:j~am demand; 111.n"·U;Q ill). 4, the electric 

load, pr$$snt units 

Oentral ~"VCil,t;J' •. ~~ and Plant. 

The 

nuniber 

to """'~"!Iiif~.""el;.\O'''iW 

,J"4E::l,.fi,,U . .i.l.$ Polytechnic Institute 

the various outd.o~ temper-

group 1t'te.re 

,u"",~..,~.J.~ se<lsc,n that 

~'''''''''''do.'''''' be from the proposed unit. 

The vea bound No. .3 and axes the expected Kw .. hrs 

the 'Prcn1')04SEtQ u.ni:b except wrt'~'ra. it Cu;rves No.1 and 2. 

'then th ecurve of the ,l..Ui;itj;l~i" 
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use of eXl:irao'tjLn~ 100 

area exqept Whe:re Oul"ve No.3 crosses Ic .. '·,n· .... '''''' 

will only follow-of 

1 and. its axes 

temperatureartd .II.A""GI"V"'-'~!i; 

axes total 

the Kw-brs 

the correct 

1, then tbe curve 

The area '111"1''1.0'" Curve 

for a .v .... ·K'''I.',U .. 

4 and 

O'PE~ra:t,l.o!n in the 

V~i;.""'L~ the area 

multipqing 

seale C(JIl5fji~nf.l used multiply 

... 82,OF'. 

various ~'{rF!t'J"'A1'.7(:l! outdoor tEmlDe:r·AtiU 

seasons .600· 

used to 

eorlctl'tl..()11S at 

conditions 

for 

T.!"'l"I"'Ol1!l heat-

the munbetl'" 

., withar 

eJq)scted 

w"ere 

Th$ 600 

were $)4,190.00 for 19;6-1957~ 

'YQ.d .. ~u..''''''Q; l.'li@i th$ 

.14"~:1Va;"!".L.l:z:!,t#"'''\I,u. of 

7500F. ldthout 

19,7 ... 19;8, 

of non-

100 psig 
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W$I-e $1,4'8.70 fQr 19;6-1957, $2,,;0,.50 fo:r l"7 .... ~9'e, $3,,239.60 

1958-1959. At $.50 and 

no for 1'57-1958" 

$46,;90.00 condition with 

extraction were $986 .. 00 

1956-1951, $1,703.90 1958-19'9. For 

the 

for 19;6-

1957, 

19,6-



A. Obt1e~t 

the object 

B. prop!sed . P~oe$dur$ 

14 

economioal 

uv ..... ;.t..~.t unit in the 

ot the Virginia PolyteehIdc Institute. 

!he fo~ this investigation will Cion~dstthe exist .. 

ing records of the low steam of electric 

loa.d 'both the sea.sons. This procedure will 

assume ·of 1951-1952 as a.tl average year 

be. plotted 

_--~~"''', basis. Load as an 

electric load year 

19S1-19,21 future estd.m.ated eleotric load for· the CO!l!i.tl'lU.:m.'t-y 

Blacksburg, and the growth of in the immediate future. 

It 

er:u~.r~y Whioh 

Power :Plant 

The above MA.1:-'.Rl':1.:1...t 

proposed .... ,U,1l;U-tQ.J"''''''Gtif4''''l<·i 

unit for the Central .... ~, ... _M'l;". 

Institut •• 

present equ1ptttent 

L.Vt~eeJn.m.c Institute. 

l~wer Plant 

for use in Qt:n;,el'w.:u:l.l.Illg 

boiler and turbo-generator 



o. 

a nEaW 
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colleotion and 

........... " ... " ... to 

O.H:tU&;WU into the 

iOllY-'EfeeSSl1re w;,o ......... ~ and. electrie, 

Power 

realized by 

Kw back 'Or~~SS'lre tiUjrOO .... G!E~nera.1::.or 

load "'·'!:IF·· , .... i> 

decided to. 

studied into "'M}U"rl,S OU1iOOC:)l" tempera.tures 20°'; 

, 2,or, 300F~ "or $ 400" 4SOF, 5 ,SS"F , 600F, plus or m.inus 2.,Op. 

daily e~&Ii.~T'l'l loads weIS~(lngnotlse and Allis-ohalmers 

"'fere eolleoted known ....... 't'f'.l"lI""'" ... .".. 't,~.mT)~1"'~_t't1J1"e groups use 0.1' 

'te:r:n.'OE~ra:clll .. e group dai~v qa,t4oor 'tIe!~'DE~ra;tt:u;-e records. 

average calCulated 

Turbines. 

k:1lowatt Qutpu t tor the weert:111g!lOUE~e 

was ,",,,,,,.I".'I;I1'lO*v ... ''''''' into 

UrulTIS wa,s totaled. 

half 

19;1, 19,2, was 'fJQIC\. .... "'''' as the .. , ........ ..,,.J .. c>. .• 

lOaO.curves 

Allis .... 

U"':LL.~~O was -totaled. The 

Turbines 

total hourly 

October 1;, 

vmieh the 

demand curves 

future,. information obtained 

was 
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the 'V'~'t't~U''i1'1~ .nthly :!!'ll'tN:i~"':n1l'1'~ Otl"GQ";}01"· tempera:tures 

1951 

ing 

monthly H,Vll':lrR.S·"~ Q'j:l"&QllJor tetitlnefra1liUl!'e 6 

close to the 

was decided that 

on 

the a 

attar a discussion 

QeIllallQ. lfTaS (;U~1~er.nuxleQ from 

the !llfef;:H';J.ltlgI1,gt«.~je Tarbines. 

~v@:pJ',;t.):rE:1! hourli! 

fu:ture 



It 
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•. QJ.;U~-'6 Eng1neer and 

Pl'esStWS 

with 

conditions. From 

the units. 

information 

..J.;.U1~ .. ,.jta."'\llF~ annual 

,y't1ectuu.c .w;l.gU'.l.~\.J.V'ili Central 

each 

The curves 

• 2, the 

~~o. 3, the 

load 

nr,es(:n1lj t)U;i1iX)-J;:!:enie:r~~:tCl,r units, teats "Jere CQn-
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produee. Th$ a.rea. between No .. 2 and Ourve .:3 and axes is 

the thai can. extraction is f'!tur,."".'H""i6:l.1'11 lOut. the 

e,r$a bound by the, ~.n'i}ve eul~veis and "hheir ~$ eases, 

$XCept 16a.d, 

in ODe~ra1ie at :fh 11 It)ad, econom1caJ. 

valUG scale 

a.t 600 

the '<;;I{l.ltl#HWJliN;. 

are the 

PU1~Cna$~..ng :1. t 

~a.V""il",''''''· that could 

condition 

- 8250Jr J 

the plant 

proposed 

turbo-generator unit va.;!.·.;L.UiJLD ~"I:r£l>,":!!H''l'1il!< OUl;i(1O()l' {i,e:m:t:)erati{We degree 

the tbree seasons cons1de~ed:. 

As~ th, distribution outdoor t,emltlel~atltlre to be the 

same the 1,,1 ... 19$2 and the ..".In,. ... £>"'" " . ., ... ..,.""' ...... "'", seasons 

cOM14ered, the tQtel could 



Avera&te 
0u:td.o~:t 

2, 
30 

3; 

40 

45 
,0 
;~ 

.60 

19 

2,140.00 2,740.00 

3.840.00 .00 ;,2;0.00 

6,320.00 6,660.00 

5,100.00 0,'00.00 6,640.00 

5,17,.00 6,525.00 7,850.00 

2,640.00 3~220.00 3,330.00 

',940.00 4,350.00 ',700 .. 00 

3,650.00 ':;,920.00 4 .. 960.00 

2~;70.o0 '3;1460.00 

Total Indicated ._"""'7""< ..... ..." 

H$&ting Sea.son 



ou.t~OQ:r 
femperatllre 
De~$es' 

NO,. Of Dq$ 
&tpe~ted. 

At Outdoor 
Temperatu" 

l4, 

20 

1&) 

18 

20 

24 • .20 

)2.60 

5$.00 

95.;0 

116.00 

609·~OO 

,uwa.U""l~ Season 
tJill~40c)r !enperatur$ 

.. ·82SG t 

99.00 

23.30 

7S.Co 

114 .. 00 

294.00 

21P.OO 

261.00 

64{.1,.OO 

147.00 

119.00 

'so. 00 

512.00 

54;.00 

829.00 
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.Qunt FQf'Heating Seas()n 
Based On Nwnb~ Of Dq$: At A11erag~Ou.tdoor T.ptrature 
With 10 .I:x:traction And UVWC!I4U. Oond1ttol'l 600 '$ig. 7;ri" 

Otltdoor 
t.rempel!'atuft 
De#6$$ , 

10. 'Dqa 
.Exp~cted. In Dol1a.rs 

1\t Qu.tdoor 
Tempera/bur. l'S~19;7 1957-19;8 19'8 .... 19'9 

14 

20 

18 

18 

2~4;O.QO 2,'10.00 

4,440.00 ;,,110.00 

',950.00 6,720.00 

;,2;0.00 ;,620.006,960.00 

6,000.00 6,460.00 5,,000.00 

2,490.00 2 .. 620.00 3,680.00 

3,820.00 '.970.00 4,970.00 

',360.00 3,,630.00 3/140.00 

2,410.00 2,590.00 2,750.00 

fotal IM1cate4. Par 
':'~(I~V.u.1J;f;. Season 

Heating Season 19;'~l957 19;7.19" 19;8 .. 195' 
,< 
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A4dit,ionalAmount SaWtl For.Each Heati1'lgSea$Qft 
',:, BasetlOn Number 0,' Days At Aver~~e Outdoor Temper~tttn 

Wbon Extracting And Gom1tion 600 ,Paig .. 7'00, 

AV$r'ag$ 
Outdoor 

! teperatve 
Degrees F 

20 

OfDqs 
Expected 

At OUtdoor 
T.per4ture. 

Sob"''',,"" Per Season 

12 

20 

26 

2S 

14 

20 

18 

.0 

".SO 
4,.20 

68.50 

98.00 

179.00 

187.00 

2S2.00 

'77.'0 

fotal Inticated ~,v",,~.liSl'< 
Heating Season 

In 1J011ars 

14.00 28.10 

70.00 16,.,0 

273.0Q 273.00 

146.50 261.00 

228.00 720.00 

,2;.00 229.00 

397.00 ,15.00 

442.06 420.00 

610.00 610.00 



Ourvehmber 

1. 

4. 

i\!f ............ ~ ... ~- or Curve 

.ti:tt)GC1t,·ea, total electric 

load for the h~t.ing 

ses,son. 

Electric load of' the pro­

posed extraction unit 

f¥.,(<i~WU \vasobtained when 

eJtlr:tl'"B,ct,:mG! steam at 100 

supplying expected 

high pressure steam 

demand. 

El.etr1c load of the 

p~oposed unit suppl1ing 

the expected lew pressure 

SvE~am demand no extraotion. 

Ileetric loa4 of the 

present units in op~ration 

at plant. 
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installa.tion 

conditions, 

the foJ~ow.1ng 

were in-

goVQ~"~'1i4 by 

19,6-19$7 at heat-

season 1957-19SS 

$" Jl 6o,.00 for the .......... ",'"kl\;;" season 1956~19S7 

82,oP., UJ:;,i(l.l"t.;~w", se.ason Q:£ 1957-19;8 at QU<:':'a.;,/<, condition 

be larger 

as a means 

eampU$. This 

the 

condition heating 
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SeaeOl'l 195s.-1959 

If' 

the 

In 

condition psig-7;OOP. $ 

con-

19;7-19;8 

tor the 

850 psig-

made by 

added. 

~~raction 

steam 

s/h'r. at 

the unit4!. The 

in the 

steam 

represent.ed the 

extractiQn .. 

turbo-generator 

all 

the expected 

load 'fa~j above the 

day trom 10:00 A.PI. - 1:00 l' .M., 
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the """"''''............. beohta:1.ned 

61traCtion would 

'tID en, maiiOJllum low pressure 

l1i.tJ.,lr:t'J.ltlT.'tm. output th$ \.!l;,li4U!"'U~ V,,'IUI'''' ...... '''''" occur early 

m1I1~Ull low 

conditions. 

""'v""~ rates 

tor writer eho$e a. full 

the load for both vw~,~~.v""" .... ,I.·lI..~;r. reason for 

cne,rat1ru.t bet,wee~n 4" 000 kw 

...... "'."''''''''''' rate. 

11'''';;:,'1.'''''.... be .... m~·fI'b .. ~'i" 

;Q'f'l'~Al'·~ load. to everlea«$i 

the 

as it 

tilOre ~nl~~II\!lT'._ ntb this 

points of 

6,000 laf 

iUl$ans 

el$4trical load 

~:f_.~~""'IU" titleS ""\J"" .... ct. 

human eye C\iiil(te~ into the 

curve and the 
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one per 

conclusion'. 

of the areas that re'or~9aeint:. the 

errQr of &P1DtNZ>X1ma:teJl:v 

its · .... ""'·""' ........ 'WI on 

n .. "._ ............. ""LI. ..... \.~ be the urdt that 

sea.son the areas d.ecreased Qutdoor 't.It'DEtra:tttl-'e 

tha.t for a. 

in thia and be 

kepi in presented. in the$is~ 

as tolltlWs: 

of j).uaeK~O\lr~ eontinnes the 

there no enlargements 

dtle to 't1'.~.",,"" '" conditions. 

:2 f The CJl1!oIMitI+J'l 

enrollment., 

;;.. The and ~!.o..:t..Q-vLlf:W.,!!Ut'~ rD€) ... E;~en.er~!'l'&(~rs rerna1n 

~~;:t9t:1!'n.T.. opera.tin,goonditlons. operation 

4. 

,. 
portional 

6. Th~ 

increase at a 

.... Nd..;~.~1;i"f~J~ lGli nr~~s~m.l:"e 

.. " ...... ~.,. ... -''''''''-;-;;.. seasons "IfVi'llI;)...L\v;'~J~·~~ 

ot19;1-1952. 

~~onmlll:n1 tal of in-

of eight per 

'!'"U'''''''l!l>!!:!>C30 it~Jill be pro-

the fUture 

heating se~l.eoD. 
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In conclusiQn 

the 

should 

installation. 

This thesis :rU.ns ,!(;,i'Ill/..l.,"~""""'" 

rmm01Seu. 2000-101 furbo-Generator 

unit 

this 

study' 

be ~,lJ.ii;;l:f;le,.!...4>;;''IOA. and the 

thesis, nAn Economic Stua;,of 

In Pol~technic 

.• e'.,,' .. ''',.,.. .... • Plantn ~~tten b.r James 

same nlannera$ the Jr. 

:'Pe1rA1'lent:~e thesis. 

thesis was Calculattad 

8;Qtual '!,;in,~J""'~·"'" oan the data compiled 1n 

1·"" ...... ' .. __ Po~v·(:,echnio 

this thes1s Institute 

was a study sa\i'J;,ru~~ involved" as to can be ~'l!:>"'''.~ri tram 

factol"'S as 

nfij~~~lt:.~ proposed 0tmJtl.pmerrt 

llot 

ext:raotion 

1"8-1959 ,is 

a unit. 

cI)nside;red what this 

tit deti:n1te choiceot a. un;1t. Such 

present personnel to 

OOl:lSlJlleJ~eQ as 8.5 ntaJ'JY 

compa.rieon considered will 

the extraction ,;""n. V'"'-,<,,<,,,~,, plus the non­

units, 

can have 

installed 

use-ot 



In 

19S9~19;9. 

eD:fs,¢tion 

seen 

"" ....... "" .... ''''' on 

87 

a.t 100 

pI~.tt'q'CJ..lijg: ·",,·u¥t;;iI~1l. at. the 

the quantity 

8.$ vVV.:,;w~":'~l'; 

one tUl"'bine. 

SJQ:)eOl&ea load 

future. 

Ohart}of 

eX.'fa·~:CT.Ji~~'H'l 2!,t steam 

i:':l!...Ll!.liI.U ,,} t!I\ll.'~*J.l;I""'~ the sa.ving 

It can then 

a mol:~a severe 

be even more pr(~nau.n(,ed ,rl. th 

extraotion. 

is 

shQuld 

Powe~ 
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600 psig .. 7JoO,. with. 
outext:ractton 

$)4,199 •. 00 85Q p8ig .. 82'~.with- $3;,605,00 
GUt ext:raoUel'1 

600 p~d .. g.7500r added 
aue \oextraetiou' 

i;O ps1g..s2;O,. added 
toextractit'!l8 

600 p818-750o,. total 
lnth ,xtractiGn 

6;0 ps1g-82;er. total $36,591.00 
w1thexbract1oa 

Savings f()X' the 1.,,7-19,8 Season 

6oop81g-150o, with- $37,730.008'0 psig4asO,. with- $39,,370.00 
out extrao\ion out extraetl&n 

600 PS18-150~.. added 
due to ..,xtraotlon 

aJO p$1g-62;$lf add$4 $,lIIOl.22· 
t1tl$ to extraotion 

400 psig .. 75oer .. total $40,2".,0 $50 1'&1g42,&'. total. $4l,07'.90 
wi\h $xeraot101'1 'With extraotion 

$ 410.74 

Sa:vings tor the 1958 ... 1", StaSCJD 

600 pslg-7;00F. with- $41.860.'" ';0 pslg .. g2~. nth- $4',590.00 
out $x\';l'aetion out ex\raction 

400 prd.g ... ?SOo,. added. ~ lt2'2-CQ $;0 psig~2;or.addad $ 2,2»:2.00 
due to extraetlon toextractlon 

.60<) pSig-7ScPF. total $45,099~60 .'0 psi5-82,O,. tetal 349,;2).00 
with extraction 'With e~raetlon 
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ATIONS 

installation 

·eoneerning 

considered 

Heat.,... 

from 

building 

Qe'r~ej:"iI1J.ne t.he ty-pe. of 

proposed T~'" ,flliI"V'!._ 

=-"""' .. ,,,£ a 

4. All in'1re$'t:l.l*1:ati~Lon should on. 

the 

records 

5. 

control 011 tiI~<!l\-oo4""".J,.i\.~~~"'. 

as better ¢:!1'.'·,'lri"t:l'i 

6. An 

th ~ir ::t.n,ST.ltHn:,3.0n eali1::rrat1on. 

__ "'""''"'''''' ..... and checked o.1D<O;V~.,,~ .speration periQ41call1. 

lost du.e to no 

l:iJ..j~n ..... :t'1<i'eS19m·e ooUe~. Also other 

of extractiof! 
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n 
VITA 
~ 

family has ma.itltained 

t1l\l$nt1~e1gbt years. 

part 

l~orlA 

his s$cotl(lary education. H1$ed.ucation was "i n1~.A~"l'ItU,~"t.~~ri by 

11. He joined the U. Marine Corps on September 1943, 

honorably discbarged at Bainbridge, Maryland ~ overseas 

Vietor Anderlon completed his high school educat1.on. 

After discharge School and 

graduated in the classot 1946. 

In the tall ot19J.6 he entered th$ Virginia Polytechnic Institute 

He 

of Science Degree in )lCJcnanieal Engineering in. June 19;0. t.hen 

to work for Eastern and. Fuel Corporation 'Wharton No.2 

"<f;.Jo,I~"'iil'iJ. ~ilfest Virginia. H~re worked on a training tor one 

he received an appointment as a graduate tellovl lllu 

ingiueer1n.gat the Vlrginia PolytecbnioIn$t1tute,. 

Victor Anderson baa accepted an ·otter with 'the Shell Chemical 
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3640 3520 
,a:1O ,&..O 
'9aG .... 30 ,,60 3120 

)6'0 

"" '930 3Soo 
,sao l600 
3Sso 3;4& 
.3920 3S1O 
3~ :;';1.? 
:;180 SJ17 

3800 ,e2Q 
)800 
3620 
sseo 
3210 

:11120 
25}0 
2490 
2340 
24$0 

2$40 284CJ 3022 

Pressure b"tE' • 
~'tE~ Co.n4itlons 

4~P F I 

;;020 
3UO 
3290 
~a 
3210 
3];;00 

326S 2900 
j205 :3050 
3265 :;05; 
3240 3010 
3l4O 2980 
314.5 2720 

27S0. 2440: 
259S 2310 
2520 22Sl) 
.21;.00 2150 
2340 2410 
2200 247') 

55 F P 

3QSO 2200 
3100 
31;0 
3115 
304& 
3010 I 

1135 I 

lS:!, 
l~S 
1$30 
1S2G 

13;; 
1900 
1900 
lB90 
1900 
1900 

2 fi10 I 2270 



Average 

20 F 35- F SS, I 60F 

3440 ,3620 
3610 311; 
4300 "20 
4370 jltlO 
4302 3740 
3980 3115 I J"'¥""""- I J-- I J-i.iiI"'t'''''''' I J""'-J I -1-;; f-I 

0 

'640 3320 11l8O I c:J) 

3930 '700 3165 1880 
"SO )620 3120 laSO 
393'~l 3660 3000 187; 
"50 '61; 3046 1855 
:3990 ,01.; 3040 1800 

7tOOP. J¥I~ 3900 3580 
8,OfJ lYI. '910 '62; 
'tOO P. 3900 ,&20 

10:00 P'ti '920 1620 
lllOOP~ 3600 ,,,00 

2S60 2500 2S70 1940 
2660 2JllO 2445 1940 
2590 2300 2560 

2500 2540 2300 2440 

2910 I 2540 21 .. 30 2910 ~. 2550 
2915 2260 2960 2;40 2S8O 
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.8 .. ··,.·.·· ... ao ..... : ........ ·.: 
~~ 

~§.g~ ...... rl":::1 



~wra~e oa'~~)()r ~rnpiar-~~tulre 

F 

1'tlfJ 

F 

·1430 
'1'50 

12101310 
lZ10 
1520 
:losa 

, 

1450 1"" 1270 
1260 
.1320 
1510 

1490 
l340 
1300 
12;0 
·1400· 
1700 

F 

l4l0 
1310 
1200 

55 

1:110 
12£0 
uso 
117:0 
1260 
1630 

F 

1350 
1210 
lJ.60 
10m 
1230 
1110 

I-' 
o co 



20! F 

I-' 
0 
to 

2470 
~i. 1920 ,1.8.20 

1::00 157Q 1540 1550 1;2:0 141fJ 146$ 
2:-00 JJ{IO 1460 1$00 1410 1360 1300 
3:.00 A. ·1540 1370 137Q 1300 1270 1260 

A~ U*i 1'50 1360 1210 1270 
A~ 1t~ 1660 1540 l420 .1400 1360 
A. iL 1790 1620 1630 1.720 1150 



20 F 

3400 
3330 
3200 
3260 
,660 
4520 

F 

K~, r~ealil.ng~eaSQn 1958-1959 

Jl."m~"r"'tll.f;fa Outdoor t'eIn;p;efra.4t,UI~· 

r 

3450 
34:>0· 
3280 
3390 
~'O 
4570 

35;F 

'290 
3320 
3190 

! 

1690 
1.620 
1480 
1470 
1540 
1760 

F 

1410 
3450 
3440 
3$70 
43$0 

F 

2450 

ll{.lO 
1'70 
1520 
1860 

S, F 

1590 
1470 
1'70 
J...370 
1480 
1900 

F 

3040 
3090 
29~ 
2800 
'460 
U70 

1'80 
3.360 
3040 

I-' 
I-' 
o 



111 



;!;:.t~(.'l.;&";w:1Ef. :;>Sra.s:on,$ 

7tOO 
A. 

·270 

11:00 I 

26; 26S 2SS: 256 

..&.47>~~N'O. 

270 

7;'OoF 

270 

;:00' 
A. !. 

I-' 
I-' 
l.\:) 



'31 

325 320 315 339 317 

: 

I-' 
I-' 
CN 
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210.30 
218.3; 
226.50 
177.40 



30 

40 

30 

30 

40 
45 

115 

fiO 

4.77 
6.45 

33 

1.164-
Z~91 

1.75 
65 

9.9 

173.00 

201.77 
209 .• 45 
196.g9 

239.75 
267.65 
265~90 

310.60 
306.,30 
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is the future electrieemrgy load, kw (rable No. XI) 

Ep (Table })lo. IV) 

f1 is the :nwuber 

all average out-

door tempera.ture 

::! (1 ..,.. g 0)5 :K 1400 lulT 
100 

:2. Per Cent Increase In 

Sea.son 19,1-1952; 

proportiona~ the inorease 

% inerease ::. 

connected bu.ilding 

100 :;t (l\adia.t1o:n 19~6.19".z 7, ~ad;:tat101'\ 1221-1222 ) 
Radiation 1951-1952 

7~ :l.nerease :: 100 (;rz6$6~42 S(~ •. ft., ..... 2ltJ,;l§ {~9.. ft.) 
243,31€; sq. ft • 

.3. It is expected, that -Mw eonneetedradiation for the heating 

season 1957-1958 iJdll tihe same as tor 19'6 .... 1957. 
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-,-
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No. II) 

en 

curves 

Unit 
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II) 

'tf is 

the 
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psig -

K\eetrie 

xv) 

is 

S/hr 

at 
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--

12!t 

x 



-

"'" -

121 

eon-

in 

Sterun 
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eu 

A 

A 

at 

the 

in. 

s 
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(28) 

t::.o 

:: :;1iO •• 00 

A 

in 
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due 

18. 

., is d.ollara 

S' 

If::. 




