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Since 2546 Btu - :
. : tu per hour = one horse , v
one kilowatt-hour the heat 'e"tracte%o?;]efjhggg a{xgg3415 Btu per

of the uni indicate
1ts per indicated horsepower hour or per-knowittthﬁ Water r,
: , - our, re

t ly Olk‘doﬂe by . l;l l l)el cent to 2
1ve y ()i W the Steam om e
- t per cen
. t m,
y

Exampile. ine i
mple. A 200-kw turbine is operating on saturated steam at 150

heat available in :
in the exhaust for heating. etermine

Soluti . .
olution. The mechanical efficiency of the turbine is 0.935 and the eff
X e ¢

which would =
mean 40 X 0.873 = 34.92 1b per kilowatt hour of external worl Ny
ac,

done by the steam. Th
o e st pound(.e tvotal.heat of the steam under the conditio

The'heat extracted in extemai work = 3415 =977
31.93 .74 Btu per pound of stea'm T

- this add 114 peér P -
the total ,ﬁaﬂoggf!;e E’orpgﬁzii l(())sft sbty radidtion, or 97.74 + 1.47 = 99.21 B
- 1195 = = eam i Dok the foens U whj
19559021 = 109579 Btw i each cam in passing through the turbine. Tho hich
au s -
" further. deducti;n losf t108(1))'(313115.3(:1 and condensed at atmospheric pres i
leaves 1095.79 — 180 = .glt; %eerézund for the heat of the ﬁquilc):l atsgﬁstgfre will be
i : r essure, T.;
avéﬁé—blg: in the exhaust for heating a%eat&%‘;g%egfcs;z;uggd to the turbine l.;r:,b'n,

In a simi
oI s manne the heae svaiabe per pound in the xta
cquivalent per anit of- or heating may be estimated by dividing th
unit pér it of actiia work by the number of pounds of steam jed o
of actiial external work done, adding to this ffg:: ;ed to th
per cen

i <
~Ina pound of the sfgeam as fed to the unit and then subtraCting from thi
: IS

remalnder the hEat per pO d ‘”1 the Co d nsate or rej
un
the heatlng System . L naensat . eCted_Steam ]eaVlﬂg’

unxt_.apd. th'g'gﬂiciénc'y of:the generator....

oo, A k.w,_.. s T
turExab' ¢. A 200-kw engine-driven tnit operat nditions

ine unit in the preceding example, and del‘i)sersf)sn: lll:ijlecfw?ti}f)g;eo:%n?dét;gﬁ we tt "

) 7. water.

The. mechanical effici
0.9 J ciency of the unit is 0.905 i
34(See Table 1). The water rate per i‘n_cvi»icatecfl ggriﬁoﬁ?ie: gi}:egéf;?: generator

318 G . o
| 138 X0905 X 0934 =08 5 0545 055

Th’e:'heat Ll . '-f B . .
equivalent of the external work done per pound of steam is 2546 10679

Btu, To this add'134 per cei .
tal heat lost por oot Cent for radiation, or 106.79 +: 1.60 = 8
‘total heat pesxF gs;,ﬁ? l::‘i]:’f steam in passing through _t,ine fnginelols)BgBtu which s he
. - P°f pound in the steam fed to the éngine, or 1195 — 103 §9u£tfgsl% gi;m.the

Fot additionaL information pu thi .
" JouRNA ~vonal, ormation on ‘h‘s_sub'&t, s . R . P
soh SR T S Pt etonof Wt e, by ey et A SV
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steam used may be obtained by dividing these ﬁgures“t,)ork PEr poypy

and consuming 40 | A ;
g b of steam per kilowatt hour delivered, at full load Ib Dgage Presey

generator is 0.9 en . :
34 (See Table 1), giving a-combined efficiency of 0.935 x 00|e3;;cy of i

ns as fed to the tu:ub}ge

is Jeayes

tO 2 Ppe. g i iof
p T -cent f()r radlat]on, and Subtlacting this sum from the tOta] h £33
€at;

xsthe”requirements of an ideal tin v C )
( tly low in cost, 1t 1s being used

. CHAPTER 18—SPECIAL SOURCES oF HEAT

Part 11 "El_ectric Heating

3 ag of Electric Heating; Types of Electric Heaters; Storage
d“'g“ﬁ:;;? t System; Heating Costs with Electricity; Heat
o#- ' Equivalents. ' :

SRR

TR

"E use of electricify as a direct heating medium, employing so-

iJled space of radiant heaters, is confined largely to mild climates,
 glities where electric rates are low. Direct electrical heaters take
02 " the heater requirements, which means that the -

o cidentally with g ) .
v u;;:lmmes directly on the power station’s peaks. The ther mal

ff-peak electrical energy for which con_lmercially
inical rates aré DOW being made available. Ther.efore-,thls off-peak
of electrical heating is becoming practicable-in- many .northern
tes as well as in milder climates. In some cases electricity is used as
fementary means. of heating such as in industrial plants for the

cating of remote spaces.
" ADVANTAGES OF ELECTRIC HEATING A
rtant advantages of electric heating: -

R i

:The following are some ‘of the impo

. Minute and exact regulation of tempesatures.
2 Extreme‘simplicity and aut
"3, Freedom from the dangers at
4. Freedom from handling and disposition
5. Reliability of source of supply. ) A
. Maximum efficiency of cgnvers_ion of the energy into

omatism of operation with minimum maintenance. '

tending the presence of a flame.
of resulting- products of combustion. o

usefulness.”

7. Cleanliness. » .-

- From the foregoihg itemns it is apparent that eleptri(:ity embraces all
heating agént, excepting low cost. Conse-

‘quently, where electrical energy is sufficien

ore or less for heating buildings.

; " TYPES OF ELECTRIC HEATERS .
. The various commercial types of electric heaters may be classified ‘as ‘
follows: : ' : - : :

1. Drrect HEATERS : = '
a. Radiant Type. For quick intermittent heating. Tﬁe‘h’géatfr_lg
element operates at a relatively high temperature, and the heat -
transfer is principally by radiation. )

b. Convection Type. For continuous heatin:
‘ment operates at a relatively low temperature an
transfer is mainly by air currents.
¢. Contact Type. Electric strip he
by clamping to objects to be heate
vent freezing of pipes and tanks.
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g The héating ele- -
d- the ‘heat

aters placed in direct contact

d:- They may be used to. pre-

-



