
STEA~.1 CONDENS I NG PLAN'!'. iP9 
'1'he steam from a 5000 kilowat t tu rbo generator , ~l,t 

fu ll load, amounts to 80,UVO Ib::; , pel' hour, 
The condenser has a, cooli lJg surface of 77uO HCJ. uare feet. 
The eirculat illg p ump of the centrifugal type is handling 

·18U,UOO ga.!lons per hoUl', thc ternperat lll'c of the incomillg 
I\'a,ter va rying froUt 7U Q to tlU" Fahrenh eit . 'l'h e air pum}! 
i,; of the Edwards' type , and all ,,"erage \'ac uum of 28il l. is 
maintained . 

DIAGRA MMAT I C ~RRA~GEMEKT uF VACUU M AUG MENTOR. 

FIG. 7, 

The vacuum of 28in. certainly look attractil'e, but trom 
tile liberal cooling surface pro\'ided, the l\'l'iter I\'ould lla\c 
thought no difficulty would be experienced ill maintai n ing 
the same without the" Augmentor, " 

.From the figures gi\'en , it II'ill: be noted that olle square 
foot of cooling surface is dealillg with lO.n Ihs, of steam Jw r 
honr, by no means an extraordinary performance whell 
taking into consideratioll that to ohtaill this result sixty 
pounds of cooling ,,'ate!' rer POllll<] of stearn ('ollclells;ed is 

pa.ssed through the condem;er. 
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'J'lJe l\T ite r (;alllJot give a.utlle ll t ic fig !!!'es as to t Il e COII­
sllll1p tioll of steam by t he " AllglJl e lltOl' ," but i ll a discw;sion 
whiuh took pla(;e' Oll a· papl'r read hy ~lr. H. ,y, _-\ll ClI , be-
101'0 t lt e IIl:-:ti t lltlOli ot Cil' j[ Ellgineers , som o six ;yean; a.go , 
t he H OII , C, "\ , J>arsoJls stated that t he consumpt ion of stea.m 
ill the jet W aS abollt L\- /o ot t ho total. 1£ this is co rrect, 
t akillg tIl e caso of thl' local plall t, a de bi t is to be set dowll 
cLgtLilist t he " .-\.lI gmellto r " ot 12()J) POllllds of steam per hour , 
Il' h idl slloll id he sll tticiellt to operate an ail' pllmp of la.irly 
la l'ge propor tion ::; , 

TILl' figures q lIoted re lat i I'e to the . . Augm eutor " al'e 
not of r ecent d&.te , und it is possibl e t llHt sillce then t il e 
steam cOllsumption h as beell considerably reduced, 

"\ (;ombi llatioll of a " Parson s" cOlldenser and turbo 
ge lJ era tor is somet im es adopt ed , t he condell ser formillg t he 
beclplate of the plaut. The writer believes, hOlye\,er, t hat 
it is llOt usual to adop t th is desig ll , ex cept for moderate­
s ized plhllts , Th e mat t e r is m elltiOll ed principally to em­
pl Las ise the f;wt that a modern conde ll s illg plant lI eed ollly 
absorb H limited am ount of space , 

I n the "Pearl!" condellser , with (;ompoulld htealTl 
operu tecl ]J umps, t\ll ex haust oi l :-;epar&tol.' i:-; placed inutle ­
,l iately above the eOll dem;er, t he oil trapped beill g dealt 
\I-it h by all automatic discha rger. T hese discharger;; a re 
:tr rfl.lI ged to cllltOlnatieally close t he cOlll lectioll bet \l'eell 
t- Il l'mse h 'es a.ll d the separatorI', o]Jening at the same t ime a 
Y:th'e to the a tmospher e , which destroys the vacuum and 
permits of the oi l co llected being discharged , The act ioll 
is s imple a.nd at the same time etffectiye . The air plllnpR 
made by this fi rm are gener&lly of the " Edll-ard s" type, and 
the eirc lllatilig pumps ge ll erally of the olltside packed rum 
p&.ttel'l1 , 

T he SHllIl' firm also adopt a rl esigll II' itl! thp P!lllljlS 
eiL-etricnlly operated , t he onE' moto)' )J)'O\irl illg t he nE'cessal'~ ' 

pOln' r. ~llc h n plan t is illstall ed at the Great BOlilder 
n ,~l. , Kalgoo)'li f'. Th e coolillg sllrfnc'e is 282G S(]IlHre fpet. 
f.nrl t here are h l-o ail' pumpR, ench 17in , rli nm et er hy ];')ill , 
s t roke, and a circula.ting )Jump 1 8~, ill , ({inm eter by 15in, 
Th e ci l'culatlll g \I'at er is cooled by means of an open type 
('ooling towel' II-hich, 011 fre sh water , giyc.s satisfnctory re­
sults, This CO lldenset' deals Il'itli the ex hallst stC'am frOIll 
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t1 hw:ge ail' eompresl>in g plallt, a lld first motion compound 
hoisting ellgine. Hoistillg e ll gi ll (,~ probably try a, conden­
ser's eapaeity more I>everely thall lilly ot her type of prim e 
motive power, th e ,;team bein g delivered in spasmodic lluan­
tities. . \ t time~ it if; rll~hill g into t he condellser ill a big 
"olume, alld ill the fraction of a seeond the whole :-iupply 
cease:-i. Conditions such &s t bese must nece:-i,;;lri Iy be 
:-ievere , and it is always wise to provide a, condenser Rome­
lI'hat in excess of the maximum load , if n. hoist of ally siy:e 
is to be dealt with. _\ m ethod often adopted in cOllll ectioll 
\I'it ll condensers handling exhnllst steam from hoisting en­
gilles is to plaee an ex palls ioll chamber between the Imy 
pressure cylinder awl the condenser. 'l'hi" h as t he effect of 
breaJi:illg (lown suddell rushes of steam and t hereby mini 
mise an~' likelihood of the a ir p llm p s llstaining damage 
1 hrollgh all oyerplus of condem;ed wr.ter. 

FIG. 8. 

Fig. .8 shO\\·s a complete sudace cOlldells ing plant , 
maliltfactured by :-Iessl·s . h elly and Lell-is, of Mel ­
hOllrne . As ,,, ill be obseryed the pumps are operated 
by compound stefUl1 engines, t he ai r pumps being of the 
"Edward ,, " ty pe, the circu latin g of t he centrifugal pr.t­
tern . T his firm is la.ying itself out to manufacture COJl­
(Il' nsing plants t hat lI·ill eompare bot h in effi ciency and work­
manship \I'ltll those produced by the better estahli shed firmto' 
of t he old world. Consequently \I'i t h t he purpose of reach­
illg tl\(' desideratum, the principals h r..yE' given the question 
considerabJt, time and thought. anrl it m ay therefore he 
accoptE'fl that [heir practice is based on ROllnd lin eR . 

From cx per i~~vise whell dealing wit h circu-
;~ E RS"i r . ', . ,.J, \~ _" .. _ _ "'1;". 

\., , !~~~-,- - 0 ~ 
- , ' ~IC: '~ 
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lating wat er of a h igh tempera,ture , SOu :Fal l. , such as may 
be cler i " eel horn a cooling tower, it is n ecessary to provide 
not Ie::;::; thall one sq uare foot of eooling surface fo )" eyery 
fi ve to five and a half poullds of steam pel' hO lil' , and 1I0t 
lef.\s th all 110 lbs . of circulating wa,ter per pound of stearn 
per 11O lll' it l1 vacuum of 28in. is des ired. As t he halldlin g 
of such a large quantity of circulating water agaim;t a head 
of ::;ay 5() feet , must Ilecess&,rily require a cOllsiderable 
amouu t of pump horse power , they prefer rather to r ecom­
mend the adoptioll of a vacuum of from 25 ill . to 26in . , for 
which 1S allowed one square foot to eyery 10 Ibs . of steam , 
t he circulating water a \'erag ing from 60 " to 75° temperat ure, 
and t he quant ity 45 Ib::; . per pound of steam . 

FIG. 9. 
':\1es::;rs . Kelly and L ewis allow .60 to .75 cubic feet 

eavacity ill the air pumps , per pound of steam, but if long 
lellgt h~ of exhaust piping enter into the question this capa­
eit.Y is increllsed . The firm are much in fayoll r of both the 
eontra fio\\' find compartmelltal draillage systems, and in­
variably pmuody tllest' points ill the cOlldensen; manufac­
tured by them. The m embers will. the "Titer thinks , agree 
that it IS gratifying to learn that an Austral ian engineering 
firm are lIsing every endeavolll" to produce plant of this dc­
scriptioll 011 the line:-; laid dowll by the highest authorities. 

The firm also ",do pt::;, ill some cases. electrically driven 
pumps. 

:Fig. 9 shows tbi::; firm's standard ty jJc of steam d riven "jr 
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pUlIlpS . The arrangem ent , t he writer thinks , io; pa.rtieulcw:ly 
lleat , alld sho\ys t hat eareful cOlls ideratiOl I lI as Iwell g in ': ll 
to the queSGlOll of euttillg dO\\"ll ullueeessa.r,Y \\'eig llt. 

I n a desigll by M essl'i:; . G. & 1. W eir, Ltd. , of Glasgo\\' , 
t he pumps are oper&ted by a pail' of reciprocH.ting engilles, 
<tud a re capable of i'uulling at a· compar atively high speed 
<tlld so sweeping a la rge \'olumetric area. \\' eights are 1'(; ­

dueed to &: minimum, a.lId t he space take u up by this type 
is not excessive. 

These pumps can be fitt ed to any ex istillg condellsillg 
p lant \\'itnout m aki ng <ttly change in t he condenser , Oil 
the suctioll side of t he pumps tl la rge ail' ""lisel is fit ted to 
t he dry ail' pump . The l:lUctiOIl is takell from the top of 
t his ail' vel;sel, which is fi tted with u, special \'al ve to ensure 
that ai l' ouly a nd no wat er reaches tne dry a il' pump!;. }\ 
small yua llti ty of fresh water is kept circulatillg ill t he dry 
air pump for coolillg purpol;CS, but this is usuall y takell from 
t he resene feed tallk and r eturned tiJereto, after pa.~~illg 

t hro llgh t he pUl1lp. T he \\Titer r egrets 1l0t being ahll' to 
,;how <t eross seetlOll of th e air plll llp e!lall1hen;, ~l l' partie ll­
lars of sa·ll1e \\'ere 1I0t a\'ailabl c. 

E Yaporati \'e COllde lll'illg I' ltLllt.-'l' hi~ type' 1l;L~ lll an.\' 
point~ ill its faYOllr fo), ~itllatio ll S \"here only a limit ed 
amoll llt of fresh \\'atl'l' il' tL \'ai lahle fo r eOlldp lll'ing [Jnrpof' ef', 

Fi g , 10 ,;hows Lite ge ll ('ral arrallgen H' lI t of a 
lllOderll t'\'aporatire eU llde llsc r eO ll stl' llctetl 011 th e ('ontra 
fl ml' pri II ciple. It consists of a Humber of eceent rically 
eor rllgated eHst iroll tllbes , IIsed ill connectioll wit h il een­
iral draining dllct, \\'ith elld connectors forming a cont inll­
Oll~ core , Th e e" haul:;t steall1 it; led to the condenser inl et 
Ill a ill and thence throllgll bra ll ch cOllllectiom; to t he COII­
(it'lI l'er coil ;;. III thil' particular design tb e tube;; offer a 
lal'W' effed in' extcrior alld eooling Rllri&Ce, "li d th e fo rm 
ot tubes employed pre\' ellts the flow of a core of 1I01l-COII ­
dellsed stearn , thus reslllting ill the great er part of th e e,,­
hallst steam being brougltt ;lltO contact \I 'itlt the cooli ng 
surfaces. 

The eOlldellsed waLer travels direct alollg oll e unit, and 
does not , therefore, impail' the efficiency of the other tubef-; , 
bllt permits of the l'tLpid transfer of h eat from the ~teal1l 
to the film of water 011 the olltsi,l e of the pip E' S. Over the 
ollt;;ide of the coils is u,llowed to flow a th in film o[ water, a 
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portion ot which is evapora,t ed carryill g away wit h it the 
heat of t he steaTIl , while t he r em aillder ta il s back into t he 
t &,nk to be used over aga,iJl. The exhaust st eam enters the 
~oil s at the bottom, flo \\' jug ollward t hrough t he coil s to 
the outle t elld, whilst t he cooling water is dist ribu ted frOllI 
the top and flows dowll wHrds, thus embodyillg t he true cOllt ra 
ftnw prin ciple . ~ome excellent res ults were obt aiued from 
one of these condensing planttl erected at t he" Hermond sey" 

lEND IU .. £VATION. 

FIG. 10. 
electric power station in England . \Vith a maximum load 
of 1000 kilowat t s the pl&.nt ,,-as guaranteed to m ai ntain a 
yacuum of 25in . and a hot well t em perature of 128 0 • Tbi R 
gua.rantee was exceeded when running wit h a 10 per cent . 
overlo&d . the m inimum yacuum recorded being 2;'). 01n .. 
whilst a, yac llllm exceeding 28 .5in . was logged for cOllsider­
able perlOnR. The &m Ollllt of \I-flter lost b~' evaporation 
wa,f; very low, not amounting to m orc t han three-fi ft hs 01 
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the ,,'eight of steam condell :;ed. It j:; usual to allow one 
sq ll al'C foot of ~l! rfac e pel' pouJld ot :;tCttJll cOlldel1i>ed pel' 
hom, " 'ith a water circu lation of 10 Ibs . pE'r pound of steam, 
ami at halt l oad~ it is posi>ibl e to cut o nt thc circulating 
pump , til l' cOIlc1(' IlSl' l' contiull ing io \\" or k sat isfactori ly h,Y 
g i\"illg off its heat to lile atlllo:;pli cl'c , 

Thetie pl tt.llb; un: I"cry blliky and t ake, up cC}]ls icicrab le 
spaeE' ; it heing oftr ll tO llnci II ccl~ ::;s ar,)", ,,'hl'lI adopk d ;ll 
I'l'O\nled commlillitit,s. to crcd t hem UpOli t he roof of the 
!lOln'l" JlOlIse , 'J'hc'ir ehi vt l"el'Ol1l11Wlldatioli li('s ill t ill' 
slJla ll quantity of cil'c lti nt iJl g wuter required per poulld ot 
stf'Ulll condellsed , alld ill t el'l'itori os "' h ~re \, 'atl'!' is purchased 
at: a higJl fi gm e, thiR is IInciollht. f' ci ly deserving of cOlll:;idEl':1 -
tio n , T hey [,l'e howeyer II lIit e III1 S \1 itrd fol' loca litieFl " ,herc 
t he cooling ,,'ah' l' is h l';\. \·ily churged with m ineral salts . 
::\umbel's of t hi s tY ll l' of cond em:l'r " '('ru in stalled 0 11 t he J{al­
goor\i e Uoldfif'l ds ill til e l'ad ,)" days , alld the result s obtained 
\\-ere \'ery 11llsatisfador,Y, largely fol' t il L' reason m entioned , 
\Yit h n limi tpCl supply of coo·li ng "' Htl~ l", a. mOllth's r Ull , or 
even less , \\'as s uffi cicnt for t he normal ]l l'Ofil e 'of the con­
denser to becom e c'ntircly ohl itcrnted, rE'solying itself into 
n veritab le pillar of salt , Th e cost of c lcrm ing a pla.n t of 
t his description , llnller t hpsc conditions, cnn he em; il y con­
C'e iYed, anci it is I ll~ r l' l1l l'ntiollt'cl t o l'mphasisc t hc lI ecess it y 
for circ lil ating " 'fttl'l" to he: of goo<l qlla li ty, 

('oullkr ( ' ltl'l" C' llt J ct ('Olldl 'nser. - ]Il localities \yjlf'rr 
t ill' cireli lating ,,'akl' contains n considerahl e amolln t 
of "alt s Iwl([ ill ehf'mi ca l solution , and it is not COll­
!';iderrd necessary to saye thc condensed st eam for 
hoiler feed , thc ~ ' .J et tj'lW of condenser offe'rs an alt er­
nat i ve to t he f'urince eo ncicli ser , and is often accepted owing 
to its 10\\'er initial cost. ~IoRt condensers of the " .Jet" 
type are worked 011 th e para ll e l fl o\\" s: s tem , t he ,,'at er bE' ­
ing introduced in the natme of spray in clORe prox imi ty to 
t he steam il1l f't, the in jf'ction water and condensf'd ste r..fl1 
falling togethe!' to t lw bottom of t he condenser , and t llPli 
hri ng coHeced or dra" ' 11 off b~' the ail' p"mp , 

'fh e eontm fl o,,' jf't condf' nc;e r , an illust m tioll of whic ]1 
is shown b~- .Fig, 11, takes considerably If'SS watf' r t han t he 
older conCU LTeli t ty pe [tS jUf;t described . In t he contra­
fio\\- ('ondenser it " ' ill be noticed t hat t he exhaust steam 
enters Ilt'ar t Ilt' hottom , and t he C'ooling ,,-at f' !' nf'a l' t he top, 
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The water is passed t hrough a ser ies of trays, which are p er­
forat ed wit h a, large number of holes of elonga,ted shape , 
Hlld in -fall ing through t h e whol e length of the condenser, in 
fi lle streams , is brought into c lose cOl ltad " 'ith t he exh aust 
steam. The ail' and in colldellsible gases rise th rough the 
stream of ,,'ater to t he top of t he conden ser, and [,re tnen 
taken care of by HIe a ir p umps, and ha.ving passed throngh 
t he first shower of ill jection water t hey are considera bly 
noolerl cherehy, a nd pass t o t h e air pump ["t fI, minimum 
\'olump , . \ s the injection \nlter passes t hroug h the con den ­
SPI' it is gradually takiJlg li p heat from t h e st eam , and as it 
IJl akp" it" ('xit ill close proximity to the incoming steam, it 
Jlaturc,.lly £01l0\YS that the water attaills a t emperature very 

FIG. 11. 

nearly equal to that of the exha ust steam . Under t h ese 
conditiolls it " 'ill he fOlllld pos8ibl e to run a counte r curren t 
jPi' condpllsl'r " ' it ll muc ll les" cooling ,,'ater than th e ordin­
ary su rface con cl rm.; ('r of an equal capacity. If dry a,ir 
pumps are to he used, it is n ecessary to fi t a \yater SE' p:ua­
tor in the air suct ion pipe t o trap an y \\' [,ter t ha t. may h p 
('HI'I'it'f1 on'r fron l tIl E' cOllde llser . 

Ihlront (>t ric J t' t COIl(lells t' I'. --Thi:, ty pe i8 fix (' cl at fI lte igld 
(' qllintlt'nl to H b:ll'ometic ('olllmJl , abo\'(' t he grollllcl 1f' \,,' I. 
!lilt! ('OIlSPlJlI t' lItly llHi} bp a('(' eptecl as m ost reliable , as ther E' i:-.; 
11 0 risk of the wa,tel' fl oodillg back illto t lw ex hallst steam m aill. 

Tf a bal'Omct ri c cOllflellser is ar rangpcl to take its inj ec­
t,ioll ,,'ai e l' frOITI fI lI a tlll'al SOllrCE', sll ch ;tS fl. riYe r or harhour l 
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one pump only is r equired to deliver the cooling water to 
t he condemler, the hot and condensed water bein g carried 
f,Wa.y by an over fl ow from t he s ump tank. 

F or a si mi lar type of plant, working in conj unctiOlI 
,,' it lt 11, coolillg tower , t wo pumps aJ'e oft ell ins tall ed , olle 
to deliver cold water to t he condenser , a nd the other to 
hand le t he hot wat er from t he pump and deliyer it to t Jle 
cool ing towel'. 

Th i~ is not a :'ilIitahl c alTHn gem ell t for lmge statioJls 
" ' h ich ma,Y be made lip or fOl'm el1 of n, 1I11lnber of Ullits. ill a:<­
Illuch ~,~ a cO lls idera l,ll' amo ull t. of space is occu p ipd , alit! 
long len gth ::; of exl lH llst maillS become necessary, \\' hi cll, 
Hpa rt from being expe nsiye, wi ll r esult. in qu it e all a}Jpre­
uia,ble d ifference in t he yacu um registered at t he conden ser 
alld t hat at t he low press lire cyl inder . Proy ision should he 
m ade accord ingly . 

'Wi t h ft. lO ll' ]('yel jet conr1pnse r , in I\'hich is emhodi ed 
t he same al'l'HlIgernell t as that just desc ribed, a ll addi t ional 
jl llmp is »rol' ided for remo l'ing t he con dem<ed steam amI cool­
illg lI' h,t er . Th is pump is ofte n of t he celltri fu gal desig l1, 
bein g COlln eeied to the eOlH1ensc r jllst a fell' feet he loll' it. 
This ItiRkes a ('amp Ide al l(l self-conta ine(l pl a nt . and 1I'01lld 
('Oll IP Ollt S0ll1 P\I'hat ('IIPHI1('[' ill first cost t l,a n t he hnron1l'­
l r i{' type', as 110 st,aging is reqllired to SI1PPOl't t I,e cOIH1el l­
"PI', and t he p ipillg ftlTallgem ents \I'ould also he ('011 si c1 (>1'­

n,bly c urtai led _ 
The wat er pump shollid be of liberal proportions, alld 

}Jl'O\'is ion shollld be m ade to gil'e Ule water a clear um1 1l1 l­
res t rictpcl flow to the pump , th~1 S millim ising a.ny possihit' 
nil" loek. In the c \'ent of th e \I'R,t el' pl1mp fail ing R.t allY 
t ime, the water I\"ottld flood back into the condenser R.lld 
t hence to the exhallst pipe, with J~rohably dish,strolls r e­
snIts to t h e engine , alld it is advisable that only one motol', 
01' engill e, be proyided to operate both t hp ail' and cir('ulat­
iug pump. Shollld tltp IattE'1' (,E' ase to work. t he ai!' pump 
is affected in a simil h!' \I'n~', and t he \,[\(,1111111 Il'ill hp m01'p 
q nickly d E'stroyed . 

Th e g uantity of circulat ing \I'ater ]w [u ired for .J pt con -
11ensers necessarily varies according to th e tem peratlll"P of 
the water and the vacuum des ire(l . 

In the cOllllter Clll'rent typE'. owing to the fa pt that th e 
cooling w at er is last in contact with the enterin g steam, it if; 
possible to r~se tne temperature of the water to within abollt 
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5° of t hat of the ::;team, aud when dealing with cooling water 
of a, high temperature and 'working on a high vacuum, th e 
lluantity o t \I'at er t,o be circ ulat ed is very considerably 1ef;:-; 
t han for tb e pnralle1 tlO Vl ' t ype . For instalJCe , ,,,jth a 
\',wuum of :J8ill. , ,md cooling ,Yater at 50° , 22 1bs . of w&.t er 
i" required pcr pOlllJ(l of steam cOlldell ::;ed, as) agaill st 2!i lb:-;. 
wi t h the v a.ral1el type; while wit h cooling water at 80 ' , tL l ' 
counter c urrellt condenser would need 66 lbs . , as agaim;i 
96 lbs . for the p&.ra ll el :tIO\\' type . That if;, for the sam e. 
\" tlCUllm, there i::; olll J 70 pel' celJt . of t he quantity of \\'at el' 
to handle ill the counter current condenser th at is necel<­
-;a r,)' in the parallel flow type 

FIG. 12. 

The ., L jllngst,t'Om " s llrfa.ce conclellSel' is flho\Y n by :Fig . 
12. Thil< cOlldenfle r \I'afl designeil. \\' ith t he object of break­
ing up t he yolul1lefl of stpam a nd \yater by paf's ing them. 0 \"('1" 

irregular s urfaces, a.nd thuf' br inging ahollt a more int imate 
rontar t wi t h t he conducting m edi um . These brHss platel<. 
eOlTugated at an angle of _l:"i c , form the cooling surface , and 
as t hey are pi led together to form th e unit . the pl ates \dl i(·11 
fU'e adjacen t. to eftch other haye the cOl'l"lIgatioll:-; l"I llll li ng il l 
reverse cl i rect i on~ . This arrangem ent gi\"ps ampl e ",uPPOl" t 
to t he fl at plr,tt's . and renders unn ecesflary any furt her fltay ­
ing to provide resist ance to the atmoflpheric I'ress lll"e . 1'h8 
spacing of t he p l&.tes is effected hy brass fram es pl aced he­
t ween each plate , and serrated ill turn, .on what may he 
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termed the end and side edges . These serrations, or 
grooves, form t he inlet spaces for the steam and water re­
spectively, and when the plates and frames forming the com­
plet e unit have been assembled, cramping plates and t hrough 
bolttl bring the jointing surfaces together, and a good joint 
is secured by m eans of strips of paper s aked in oil. As 
m any Ul1lts as may be n ecetlsary for the duty required are 
placed in a frame casing , machined so as to m &.ke the joints 
between t he indiv idual un it s, and provided with the usual 
bra nches for t he illdllction and ed uctioll of the exha ust 
and cOlldeused ::;t eam . Tbis type of condenser is very effec­
t ive, alld in mariue practice , where all unlimited upply of 
cold water is av&.ila,ble , 110 diffic ulty was experienced in 
condensing 20 to 2;) Ibs . of steam per sq ua,re foot of cooling 
surface per hour. 

An interesting installation came undel" t he author's no­
tice some ye;ar s ago, wh ere one of these cOlldensers d id 
good service when employed in t he dual c&;pacity of all e\'3-
porator and condenser respectively . Approximately, about 
20 per cent. of t he exhaust stearn from a compound n011-
condensing engine was t aken through the condenser a nd then 
paHsed on its W&y to t he aero condenser, of wh ich m en t ion 
\I' ill he m ade later . Circulati ng water , can ying about 80z. 
of solids to t he gall on \\'a s pumpNI through the condenser , 
and t hence to t he top of a closed t ower, t Il e \\'fl.ter fall ing 
to t he bottom or sump t ank , t hrough brllsh wood . A small 
cent ri fug&.l blower , gi\'ing a presHure of a few inches, kept 
a contin uous current of air pnRsing through th e tower , col ­
lecting on its way the vapour given off from the circulat ing 
wat er , the vapour ultimat ely being condensed in t he aero 
condenser, and stored fo r make up feed water . Care \\'as 
t&oken to prevent t he circulating water becoming too dense 
t hrough ltH continued use . This make up Hystem gaye ex­
r.ellent reHultH, for deHpite the heavy expenHe . entail ed in 
(' lea ning t he condenHel' pl ate f; , and r r joillting f'am r. etc .. 
it \\'aH pOHHibl e to prod uce the \y at er at approxim at ely ~/ (j 
per 100 ga]\oml, and f.lthough thiH m ay a ppeal' higli , th e 
saving effect ed ,,·iIl be appreciated when rem embering that 
in t he loca.litv referred t o, and at t hat time , fresh wat er 
could not be v purchased , eyen in large quantiti es, for lesH 
than from 15/ - to 20/ per 100 g&llonH. Th e whole of th~ 
lUake-up water was produced by thi s pla,nt, and an add! -

I , I 
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tional surpl us q uantity was provided w hi ch en abled a boiler 
being "blown down " once every six weeks, 

Ael'O Con densers .- rr im e \I' ill not permit of the 
a llt hol" dealin g with th is type , excepting in it. very brief m all­
nero Th e best condense r of t his design is t hat knowll a.s 
the Fouche , t aking its name after the inventor , and con ­
sists of a large number of sm all , ver t ical , light gauge tubes 
expanded into top aJl(1 bottom C&st iron headers, t he whole 
being cnclOF'ed in a \\Toug ht il"On cas ing . The exhaust Rtealil 
I\'as di stri but.ed t hrough t he Yflri oUR neRts of tubes by m ani­
fold p ipes, and t he con (lem,('(l \Hl.ter \I'as dra\l'n off at t b :! 
hot tom by the ail' plllnp . _\ h n of eonR iderahle d isplace­
nl t' nt forces a con t in llOllS e lllTeli t rO lllld t he o ll ts irlc peri­
phery of the t ll bes, thus abstract in g th e heat fl'om th e steam 
necessary to hri ng abou t condensat ion . 

FIG. 13. 

Fig . 18 sholl'S a plant, wit h th e casing IJ1 posi­
t ion, hu t th e fan remo\'ecl, II'hi ch \I'ill give m embers f\ 

\'(' ry ff,ir idea of this type of condense1'. Strictly spef\b ng, 
t ht' plant , al' illustrated, \I':iS no t primar ily designed for t ll p 
j1l11'pose of 11 condpn f' er, thol1gh it could be effec tively userl 
as such , bu t in the ahsence of a "Fou che" itself, it sen es 
t he purpose desi red. The IITiter regrets be ing unable to 
qllote any fi g ures relf\tive to t his ty pe of conden Rer , but 
from personal obser\'f\tion of seYel'al of tltt'SE' plfl.nts inst a lled 
on the R algoorlie Goldfi elds , he hal> form ed t he opinion thqt 
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its use leaves milch to be desired. The maintenance is 
very h cavy , es pecially at th e point of tube connections with 
t he h ea{lers , \\' hile the power absorbed ill operating the fa.DS 

renders t he \'aCllum qua,ntity very often a minus one . 
.Fig. 14 s!tO\n; a t y pe of condenser which was 

n.l most un i\" ers a lly adop ted on tbe W .A. Goldfi elds in 
t he early days of the ir eXistence, and might be &ccepted as 
be ing pecul iaI' to that locality . T he illust ration is from a 
photograph of a plan t installed a fe\\' miles from Cooi ga rdie, 
n.IHl \\·ft." specially erected for [Jroriding freRh \\'ater for the 
(loyernment locomoti \'es , itR capacity ,' speaking from m em­
or.)", heing 2IJ ,f}{)1) ga llons of fresh water per 2-1· homs. Th is 

FIG. 14 

plan t is brollght under member~' notice for the purpose of 
showing IIOW steam \\'a R cOlldellsetl, \\'hether tile same wa~ 
hc:illg dl'alt with from that of a po\rcr plallt or \\' hl'n llsecl hS 

an eva.porator. _\ Jlumbcr o[ cin; lliar drums or cylillders. 
form ed hOlll corrllgated ga lr'lIlis t·d iroll, each cy lill{ler CH IT,\"­

ing an ill('rllal flil e of a pprox im ate ly e ighteen ineill's less 
(li nnwll'r lhnll t he ollter c ircle, \rere mOlln te{l upon \\'ooden 
sllpports, amI ,,"ere (:olllll'cteil together by ph ill galnlll isPcl 
iron plpillg. Th e cylinders , or perhapR a better tprm to 
apply, expansioll ch ambers . werc carri ed eith er in an in­
din ccl pos itioll or \"erticfll, the s team entering at t h0 high­
est point , and condu cted ill t um to number 1\\"0 c li ambe r , 
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from such a position as would ensure its being deflected or 
. spread over the greater par t of t he cooling surface. From 

the bottom of each cylinder fl pipe was connected t o carry 
off the condensed 'vater , R trap being provided in the sh:'tpe 
of a U bend, to prevent steam making its escape. 'rhe 
method adopted of m aking JOInts on the galvanised pipes 
consisted of sli pping oll e into tne ot her and t hen covering the 
junction with a broad strip of chlico well soaked in household 
flour, which when it becam e t horoughly dried, or part baked 
by the st eam, pl'Oyed quite effectual in preyenting leakage. 
As may be expected , the effiCI ency of this type of plant "'as 
anything but high, results depending largely on the tem­
perature of t li e atmosph ere, but the system proyed of great 
flss istance in enabling engineers to supply t he boiler s with 
feed water, which ,yhil e often far from being of best 
quality, was sufficien ely so, to permit of "carrying on." 
Maintenance is a. h eayy item with this type of plant, es­
pecially in exposed positions, wh ere a dust storm accom­
panied by a high \yind , appeared to take special delight in 
mixing t hings up. There still rem ain engin eers on the 
goldfi elds who insist th a,t this type of plan t is the mo~ t 

economical one to adopt, ,,·h en compared with the high 
ini t ial cost of surface condensers, cooling towers and con­
sequential loss of cooling \n tter. It " 'as usual t o proYide 
not less than from 60 to 80 sq uare feet of cooling surface 
per lb . of steam to be conden sed , but on a hot still d&.y with 
the thermometer registering 1000 to 120 0 in the shade, the 
f' ngineer often fonnd himself wish ing that he could, for th e 
t ime being, double the cooling surface of t he condenser . 
As can be ima.gined these plants are yel'y susceptibl e t o 
atmospheric changes, and their effic iency practically falh~ 
ftll Cl rises in the reYel'Be ratio to th e thermom eter. 

(,ooling -Met hods .- Befol'E' concluding, it will lw of ;n­
terest to b~'i e fly df'scrilw the diffrl'ent methodR adopted for 
cooling the circul ating watel', tlw most popular of which iR 
undoubtedly the cool ing t OWf' r. T hf'l'f' &.re various fOl'lm; of 
t.owers, bllt they one and all em body t h e same principl e , 
differ ing only in the m ethod adop ted to achieye t he de­
sired result . · No matter what m ethod of cooling may be 
filopted, all depend ptin~ip!llly on the evaporation which 



takes place. 'rhus a certa in amount of water must be 
lost . As all syst em s depend. on atmospheric conditions, 
they aTe only in a measure within cont rol. Still , dull ana 
rnuggy weat her, when t he atmosphere is heavily charged 
with vapours and. is m otionless, will render most system::; 
ineffective . Without going deeply into the questIon, which 
involves such points as moi,,;ture calT~l ing properties of t he 
atmosphere, quantity of air required, amount of heat taken 
up in h eating tll e air to G; temperature more or less approach . 
iog the in flowing water, amount of heat expended in evap­
oration , it will suffice so far as thi s paper goes, to say that 
the main points forming t he basis of &.ny system of cooling 
is fine distribution of the water , accompanied by a. low 
velocity and. a t horough and 'int im ate contact of the same 
wit h t he atmospheric currents. 

As a typic&'! example embodying Lhe foregoiug pointo, 
t he \Vorthington Cooling Tower might 1e m entioned , '1.'11e 
water is carried up the tower in a central pipe endillg in a 
cap, to which a number of radial arm::; each fi t ted wi th u 
number of nozzles closely pitched , from which tlle water 
i::;sues in &. large number of .fine jets, '1'116 cap is re\'ol veu 
by the reaction of the issuing jet::; , at a ::;low rate, .From 
tllesc jets t he water is distnbuted O\'er rolled iroll pipe!;, 
stood on end, and so rolled as to leave an open slit, thus 
permitting of t he pipes ueillg interfaced, '1.'his m ethod 
m akes it possible to get much more cooling surface iuto a 
given space than could othenvi::;e be po!;sible, and. yet pro­
vide ample area for the passage of air currents fUl"llished 
by the fan at t he bottom of the tower. 

rl'his type of " Cooler" is ulldouutedly very effective, 
and takes up a limited a11l0Llllt of space for the \\'clter handled , 
but it has one great disadvhJl ta.ge, viz" the power absorbed 
iu dri\'illg the fam;, whiel! oftel! amouuts to :21-10 of t hat 
of the main engine, 'l'hi~ added to the power t&.keu by W e 

circulating }Jump 1Il delivering the water to the top of the 
tower , forms a consideraule item ill plants of large pro­
portioDs, 

A great many cooling towers work OIL a system of 
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natural draught, and &s the sides of the tower are thor­
oughly c1o:;ed ill this arra,llgement, it is of tel] alluded to as 
a "Cllimlley" coolillg tower. 1'he water is delivered a,t the 
tOl) of t he tower', a ud ill cOllveyed into a series of pa.rallel 
troughs . TIle water overflowing from these troughs i::; 
conduuted over &, uumber of suspended vertical m at::;, whiuh 
m ay be eOll::;truuted of eith er woven ::;teel, wire, ua:uv as or 
vlain galvani::;ed iroll. 'l'h ere are gencrally several tiel'''; 
ot th e::;e mats , the illdividual tier:; beillg url'allged at right 
angles to e&'uh other. 'l 'h i::; method lia::; the l'e::;ult 01 
spreading the water ill broad "filmy" :;heets , thu::; exposiug 
a. comparat1vely la.rge cLrea to the ail' CUlTents. iYl allY eu­
gill eel'S prefer breaklllg the wa.ter up by wh &'t is knowll as 
t he ::;pla::;lt pri1lUivle, whid 1 cOllsist::; ot a uumber oi ca::; t 
irou bars 01 triaJlgular ::;eutioll, W1tJl a cOIl\;ex ::;u rtaue top, 
arl'allgeu iu tier::; , the ,,·at,er f&,t liug from tiel' to t iel' in 
finely divideu partide::; , tlJu.,; ell:;ur illg ill t ima.te cOlltaut with 
tl1e ail' CULTe ll t:;. 'U u::; 1S a 1 ery erteutil·e tyvc 01 tOll'er, 
but like tJle otller::; Ju:-;t prev iollsly ue:-;uribeu alJsolutely usu­
less , u lll e::;::; the uiruuluti llg water i ::; ot goou y'ua.lity auu 
frce trom ultemiua.l ::;ult::; . ::) everal t owers of bOtIl thl' 
., ':\1 at . , amI " H al' " type came umler thc wri ter 's p ur::;ollal 
ob::;ervatioll 0 11 t il e gOlutidds , ,wu tIll: l'u::;ults 1I'1leu USlllg 
salt watel' werc uisastl'ous . 

lu the . . mat " llyVU, l)laiu gall-uuiseu iroll vlates wel'e 
used, UllU aiter three DlolJ ths' ruu tlw ouly effccti ve \\·ay of 
removi11g the deposit lVas to bale the vlatet; t hol'oughly Over 
cUI Opel) fir e , which craeked the scale ulld a.llo\\"ed of it:-; 
being scraped off by all i ron oar . .After <."\, fe w oper atiolls of 
this kil1d, YOli call ill1Hgille tIle IJrofile SOllle ot those platet; 
had forceu UpOll them. 

\ Yith thL' "bar," 01' S[>IH~ll t.)"pe 01 to\l"l~ r, reslllt~ \\"l're 
e l·e11 more disastrolls, 1ll0st of the hal'S becomil1g so thor­
oughly I\·edded Oll e to allot it t'r, as to make it illlpo>:;o;ible to 
sepani.,te tltem without the use of all uxe. III this case , 
t he yerdict was auceptecl as filial, and the burs were re­
placed hy t'lical.)"ptus bOllgh~, s upplied by 'the adjacent 
bush. 'l'hiH pract ically gave a:; good results from a cooling 
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point of view a.s previousl y obta illed , and had t he advantage 
of cost ing very little tal' cleanillg and rell ewuls , tlever &.! 
towers are still ill operation a ll t he gol dfie lds , lISillg boughs 
as a. breaki ng up m edium, bu t the lI ecessity to-day does 
Hot obtain, inasmuch as fres ll wate r pum}Jed {rol1l the 
CO&'st is no,\' uniyersally used for circulating purpose:; , 

Fig , 15 ):; how;; a, ty pe of Ilozzlc wh icll I;; suit­
nLle for applicat io ll to cool ing tower):; , It \\'orks wit h a 
yery 10\\' head, has a bi g capac ity, gi\'es a fin e spray, &nd 
is low il l firs t cost , vVi t b t hi s nozzle it is usu al to pl ace 
the distrib utiug pipe at the bottom of t he chimll ey towel' , 

FIG, 15, 

each nozzle so al'l'alJ ged &s to preYl~llt o\'erlappillg , A 
tOll'er erected all this system, at the Associated ::\01' till':l'JI 

Gold :-l illes, Kalgoorlic, gaye H' ry good 1' E' ;; lIlb , all d so br 
as the IITitl' r knmn; to thc contra]',)", i;; ;;t ill in ope ratio'), 
0 11 a test t&.kc li from this to\\"l~r, \\'itll a S IIII temperatl ll 'B of 
\:)-1 0 , the circulatillg \I'ater \\'as reduced from 12/) 0 F , to 9:f' 
the los ):; by enl,poratioll beillg t Ib, of water per POllll t! of 
steam COlldellsed , T his nozzle offers a big ad \'antage 
owing to its working with a yer,)' 10\\' he&d which consider­
a,bly recluces the pump horne po\\'cr regu it'ed by the circll­
la t ing p llm p, as compared \\-hen t he lattN are oftcJI eall(,d 



upon to deliver against a head of 50ft . or more . They are 
&Jso very easily cleaned, and are therefore suitable for 
dealing with heavy water. 

A large llumber of cooling pOllds in Great Britain have 
ueen fitted with these 1l0ZlZl les, alld h a\'e, ·the writer under­
::;tands , given excellent results. '1.'he author has to ackllow­
ledge v&Ju able informa.tion obtained from papers read by 
Professor \Veighton before the I nstitute of Naval Al'uhi ­
t ects alld Mr. \V. ~-\. D exter, re&d before th e Manchester 
Associat ion of Engineers. 

Thanks a.r e also due t o M essrs . Noyes B ros ., L td. , 
F yv ie and StewaJ't, H ellicar &nd Bro-wn, W. J. Adams an d 
Co., F errier and Dickenson respectively, for t he s upply of 
catalogues and illustrations . 

In conclusioll, the author r ecognises that much more 
(;ould be said UPOll t he subject of the present paper, but t he 
limit of time prewnted his givin g bllt littl e morE' t han [\ 
br ief summary which, while intended to be comprehens ive, 
mu~t Jlecessarily illclude many faults of omission . H e, 
however , submitted it to t he Association ill the hope t hat it 
may prove interesting and possibly instructive to t he 
members . 




