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Tiie modern condenser for sea- omg pHr
?,SU face condenseB ‘1 wo o; s of this condenser
irstly, to re uget In Pre sure, hence Increasin

tota owe Tecon Ty to retu n the condensed ?team as’ e
watg to the boilers. . The chief arrangeme ts of an ord mary
condenser Tor a sea-going cargo steamer are shown in Fig. |

As with. all parts of a mari een] |ne those ?f he Admlral
are superior, aw more_costly than those of the mer r”
manne For the pur ?aeso the at%er the co enser she |s
ghuq yca tiron, or ol ?tee h ty, near
W ? enser (s made o gumnetal tou t 1S lS of a ¥]s
essentla for t 8Fst results, Fig, |. %y |rn rical co

enser. The shell Is o? mjld stegl an at eaf ?f this a
ange is atmh and a alnsttese gunmetal tube dateSﬂqe
{obn eq' while outsF ese the cover are fIX
ate arfu ua out lin tlc normous
numbero holes bore |n them, through WhIC tetu es pass;
153

gosesgs now essentlallyS
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in Iar ondensers the number several thousand? Theéubes
are u u fin. xtte aI djameter, sometimes and are
made 0 Tg}% meta specia compOfltlon I(?co sh ows a

section of'the jainting for the tube plate an ers.
I11. gives a sectlon o?part oFa tube p?ate WHICR eprams |tse

The me”F is of qu Hmetak and th PacklnqNof cotton.  An
errule 3 at the en? ere the Eter enters tR
e an aredJ one wherelﬁ eaves The tubes connec#
en spaces, an ¥t IS means the circu atlngs i/\la ?r passes rom
f ace tot e oth The exhaust stea rom the L.P
cy inder ¥ the maln ed ctlon hpe to the space In the con-
denser SUJ oundin ne fube S ferg?et feam qn th ex-
ternal and water on t emternal sides of the tubes. In Fig. I.
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the cir uIatlnt[J water enters ay main |nIet thr%ugh the |%let
Ve, (;tence 0 the1 centnfug(l R From it 1s h
i to one end space, passing t rou}g?h the tubes to t

tub

gspace and retuPnlng again“through the higher row of
es.
division plate is fitted horizontally at the water-end, and
é\ revents Fhe water short cé ?untniy Jt as thas to folil
tfnectlono tte arrows, ar(} inally is

thi

scharge overboat
h}/ e main outlet.  The ‘end-covers’are sha edg $ shown, In
ﬁ?er to de ectt

e water e(iuaTIy over the t e pE\ate so that
h tube.. shall do an
are fltte to the e
to the
strengt

ount of cool |nr9 (a

e]s e] -Covers oy examination of, and re atrs

tH eends. The covers should have webs cast on them for
ening Fur POSes.

Fotegtlng[ ates, no almﬁst invariably | maite of mild steel
are |tt1 he water side of the condenser; |n g ecglcalc nt ct
W|tht e tube plates, fo Prevent Corro |ono the tubes an
Blat A we trat[) s fltted osetgte Aan this reven

ocking é) of the tubes, and can be cleared convenjently.
simpler'method s to ave a ratlno fitted over the |n et or]ay
thls cann eceaned at sea, excep reversal t e clrcu
tion. After eavm the c¥ ind ers th course o t e steam |s
ffo ows: It Tirst enters he cond enBer h % Nearl
ways the omenéumo t?ste m 1S broken by a baf Iegﬁ
t |s sa per o hget of stee] or cast Iron,“and 1s att g

e sid es o t o enser. The steam, a ter D ssm% roun
an th rogq this pag ciomes In contact |
conﬂense 0 water, and fa stlp the hottom, w ence It 1S ralnﬁ

falrroumpsuctlon ang rom t eret he air pump. The
usual fittings to a main condenser are as follows —

On the top, usually in_the saddle :

maln uctl ge from the L.P. ¢ r}/Jlnde.r; .
x austs rom t e reversing engine and main cir-

culatin
and supplementary

Al omalc se arator drains,
drains, with drain |?rom the L |3 nt/
xhayst from main ee S and the various
\R/u S.W |c are In Hse whilst th w englnes are at
including the dynamo engine exhaust.
At the bottom
T e alr pump, a:tctlon

nrr]tectlon wit res?rve tanks to n]ake up feed-water
loss, with various other fittings given later on.
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The fuhe plates re U|r sta |n against the external pressure,
and t |s IS {#ecte({(% cmy gnstea of tube% psungbf
Intervals, which ta sresso th etu es. entrecog
ens ris'o an%/great en?t asum)ortp ae IS |tted nearly mi
yetweentgmep E s plate IS arre off frgm the
tupe plates, aﬂ oles are bored with a sma earanc% or the
tu es. It is then sef up i 03|ton X achln? It_to the shell.
Th er ason for fltHn % pae the centre is to preven
theV| rations of synchronlsmg on each side, an
S0 Increasing t elr |nten3| y

The chief of the improved condensers which have been

hrought ouf lately are the * Weir-Uniffux,” the Morison,
8 ﬂtraflo (Whe Normand, Condenser.

The “ Weir-Tniflux’ strlan ular or heart-shaped in cros
fecuon tre c‘ne% geaturegu 6ﬁwere are no traenln rcﬁ

emn
ecting plates. ctica n? or ance N tt ched tOt €-
t%l’nwater on the su!e)s/ ort ép (fl e stear& enters

oSl
rou normous eduction pi et u e com-
qute gop o? %e contyenser PpgpIR/ Preeﬁn etch of

Fig. IV.
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y'IIS tgpe of condenser. When the steam enteL his.it i f con-
ense ¥ contact Wlt the tubes through clrcua p}g
v%aﬁr IS msq and the water g roPs down to, the side o
shell and dralﬁ to the bottom. esteam escends more IS
condensed Its voJume Is.decreased, and t F croi\s ectloH
rea of the condenser IS diminished prop ortlona u
there 1s a %reat agvantage In avm 110 QUId egﬁ m
of the con ensegls not economical or s ace nd the shell re-
quwes considerable staying to resist external pressure.

IB COﬂtL&dIStInCtI?n f0 thf “Weir- Umflux " the Monsoq
condenser has several guide-plates. 1n Fig. Y. a cross-sectiona

Fig. v.
V|ew of therkatt H? shown, in which. the three qujde- ;Blates may
be seen. e chief object’ aHn dat is that immediate stﬁam S
condensed to water t1s co ci] and drained awag the air

Su t|0n In this wa tem erature IS given to the
Pee[gp The shape |susualrl)ycylm%r|c | 'and so need Ilttqe stay
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Frg V1. showsa “ Contraflo confienser in part ﬁectr n, with
a. feed temgeratdre reH ﬁtrng valve fitted, are |s
similar to th hut there are everaI ur e ates
Ef the ﬁteam is condensed.and drain to E dB
rom ﬁe the water drains down § rou 0 the e u trn
valve, where It can either esentdrecl otearrpum ﬂ
totecon enser (at E). From(i the water flows u rou%
, and out to the air'pump suction with the rest of the air ana

a our.
The “ Normand ” CondeBser drstrrhtfrom the [estdn tBat
there 1Sno Packrnﬂatt e tubeends, The entire shel| %P tubes
arecurve 0ace arnradrus an thetobes re expande rntote
tub tes [n this wa e ansrone cts etoh e\t are taken
P d e curvature, and n] % trouple or leak
P s N fact It onIy eaksw en the tubes nave deteriorated,

t can be re-t e In abqut a quarter of the time, and the total
cost1 IS about a(t ofan 0 drngry one of the ‘same capacity
with cotton cord packing and

The latest alt ratrons gr condensers are in those used in con-
Bectron Wrth tP n(es oth In rechrBro atrng ines ang tur-
Ines, the final bac gres%ure ]a t [) 8 q has
an impartant effect on the efficiency. o tarﬂ W %
froc ting n%rrne however whgnafarrly ghvacHum about
21 inc eso rCrH IS 0btain aPy Increase in t %vacuum
makesvet ittle erﬁnceh n the'e crencrr [n aturbine this
urte r grent and thus the extra cost I 0 te}rnrn a vacuym
9 0r 29-5 Inches rs m et an com ensated hy the extra
tnc[]ease n gower H rt\rcu g tting.an effective.vacuu
|%t erﬁsrst nce offere to the ste mb Its friction rlnnqorn[g r
the ex Hst to the condenser. IS almost elintinated
makin tr]ctron pIpe extreme y large |n Cross-section, an

ry S ort The mot Important “fact 15 the' air,
Wﬁt?/ch eakst rought hPHtS and anay rtt'e qes rn he cast-
It 15 also present in tne f'eed-water, and IS et free in the

enser and ruins the vacuum.

Therefore the whole effrcrenc&/ of ?Ere condenser deﬁends on

rsrbatte Osot rﬁat hﬁF% gower onIB %ﬂg be as

Ioe require grrv
rom this 1t ma eent? Rossrﬁeme smust etael
wrt nsﬂrgmgarn t leakage of air into the condenser, especially

If the temperature and pressure of the steam at the condenser
inlet Ee ta[<neFrJr tﬁey will b% foung to correspondl to those given



160 THE MODERN CONDENSER,

in the s tables The ressure at the air pumP uc lon is

ractl a esame utth tem erature 1s, conside Ry ower

ow the pres Rure att alr suction hs due tot artial
the air an stea P

Pressures 0
ures of the steam at the inle
correspon mg{ pressures etermlne
pressure 0 the air. Y avmg
nd SHC'[IOH an approximate gaug
orme

The Rresence of air al%o has the effect of ?Iﬁnkettng” the
Hbes that |s It reduces the total con uct|V|t the tube.“From
ee facts.th eextremetmtportanceo th ea ence of alr is seen,

suc |nvent|ons % steam Pac ked g etc., have een
a e&oey“ h 0h ect.  Since turb |nes ave come in wit
thelr deman acua In thg condensers (about 29-5in.)
many |mprovements have een made.

The chief of these are :

The wet and dr atrdp
Pe augmenter condenser:
The scoop system of circulation,

The_wet and dr%/ air pump was invented by Weir, and con-
sists oftwo 5e arae[) gs usualljr drtvenb the same engtne
Oﬁe of these a akes off the. air and vapour and the ih er
ta es the water and apy remaining vapour, ? %1
jagrammatic s etc of a Weir's “Dual” Alr Pump
an It? ection water colo er. i eneath the oyl f
Tewet ump is always directly beneath the cylinder of the
e e A otk and (g

cff
SRR G0 o
wet pump.

Ir In connection wnh
Onlg/ one connnection is,made to the. conden r but hranch
PI el Ieto to the dry air pum suctton ne IS S0
t1 the wate ?oes tot eweneumrn umps are
usuall ttec W|th theA ee- vaIves se dea % Sh
se arae S Cll ry Bu[ng hargtng throug A'to the
t pump below the head Valves.

orEEdrﬁfr ghas ater for ealtngtnevaflves aﬂdmaktneg”the

esgntli]CtIOUU;e fa een t%ntp E

t\e difference ? es tt\at
ermometers at the inlet
of the air present can be

n Ir-ti '[ an this Ista rom t

f
ewet t rtin Bl SO ene an eﬂouqh
e etbling il % g

tB.

ﬁ. Afterttstewte gos EIV\)

u%n water cooler and Is pumpe edry alr tﬂm ell,
The a |ran apour are

u
when it Is again returned to the cgot
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discharged throu h. the sprm -lo gded vaIve C, w |ch Is set t0
mainta %out %mcp ? g/pum hot-we vY1et
Q}eregcalgl% arges the whole, the wat I going to the feed, and

Fig. VIII.
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g IX sths a “Vacuum Augmesnter fitted to a con-
ér This [ias bee mvente Slr(‘ﬁ A. Parsons, and |s-
used In c?nnectton wit |s tur ines.  The matn condenser Is-
%u Ily tilted as shown, arh lia twg outets fitted. One ta es
orf t eatrang vapour and the other r(J ewthe water,
eon enser an %rmare s? arrange % f ealr(Pump |ne
ﬁ ? four eet elow the. lowest part of the condepser, an
therefore t ephessurea]tthe inet s a outtwo mqhes 0 mercur
reater than that In t on enser. t Y%cu
|ns |thcan he seen that ressure at the tn et wil
tecondenser T er i)re any aH will occnﬁ t
yo um? and so an air ump carryo twice as air as
|twoudund§rord|na[¥ %n t|o f?thedta gram snows, an
outlet is mﬁeatAa t carrtleso the air-and gagour
eans o the steam lret and nozzle e steam and air pas
roug rhau mente condeﬂser and this lowers thedtrtempera
}Jttitrethepe gs fs down to the air pump suction and are drawn

The scoop system .of circulation is perhaps, under some condi-
tions, t?t n?ostl Ft?&ent afHou hun frotﬁers it |sv troubti
some. |nstead %or Inary circulating.inlet, a ]Ir jects
%n the aJt side o t|1 le, and’the s ctto ine fromt e |n to
t e con enaer IS slope mwards sot at e motto of the s
orward Induces a flow of water through the.co enser |n
pﬁosne |rect|on thhout the al a circu attng{r

80(}1% astern th etftrcutatton IS matntatned ing t g
utwar etveg sloped In the opgosne wa tq the inlet,"a
Fn the cnf t|on IS reversed, and thg tlet.becomes t

|n ef.  Smal cncu attng umps are use n warmi
%ne urp anétw en J ?my Pwsee Usua te
g e made t00 S a when t eenanes gre being con-
rever\%e te |rcu atton IS N0t goo H tevacuuin
ecr Ith C|ent umps this”method s extremer%/

orast e spee thes }pl creases and encet eﬁmou t

steam use the ¢ uantty water passing throu
enﬁerl creases In rop(%][ton Contrar tfo most opinions, the
n eectontheﬁpeg tg | an If the
esigne

as ttlg ft
sucéton an g lines are we the lip can be
made extremely small.
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TI|e Kinetic A|r Pump is also another modern mprovemen%
rlncap % I first to mix a|r nd uncon ense vapour wit
L then extract It W ng velocity w ter Jet.
etc with Its notes needs lit tIee nat|on ewater use
orte Inetic water Jet 15 cond ense stean, i |s In con

ensing the jet steam, nas its tem rature raised before qoin
the fee tan& Tlie water hswnl%awn rom the cond gnse by
I

i o e W e et
%ad on the suction S(Jd ﬂn |schF ﬂes Into a sta dBnﬁ)

latter s connecite to the su ?tlon te F ssure D
tg 50 t r||err 1as n?tI e § dischar e% gams{]
ag \yosap eewC cheeS ub low tKe cgndeensgr bott(P vpv?ncah |sea garceeat

antage in some ships. ' : i h i
RIS

ture of the sea ater and variqus other “co |t|ons
mostcomn] g ror Inary work Is dwards WhICh
IS 190 W r* wn 1o need (?x anagon Many a|r p mps are
now’ worked from Independent turbine engines.

Some other fittings to the condenser are given below:—

A vacuum e to show height of vacuum, usuall
combined pressu? %d vacuum gu:g y
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A sU glementarP/ feed, which, usyally consists of a
sma cop rp|ge mng the water side of the condenser
% elstea side, and can eusﬁd In emergency to make up
eed losses hv turning on a coc

The momgter sockets a[]e fitted at_ various Iaees (ﬂfh
?sthe inle f sucHon oh eséeam fle asm nlon?
V\%?erand also at the inlet ana outlet of the circulating

The fittings ?n an aHxn condenser are much the .same.
The%/ consist of a com |ne ressure arw vacmi uage: the
|ary ex] aust pipe.; exh a sts from the auxiliar a| DU H
?mam mrculatln? g ? pipe conveying ‘the a|ne
-stearh rom the evaporaor for feed-water keu his 1S
usually Htted to the main condensera s0—exha sts rom Steer-
mgPan dynamoen fnes the alrpumﬁ suction: drains from the
P.ap inders and casings; drain from prlmary
steam of the evaporator coils.

The circulating pum s nearI always of the centrifugal
Pes, an& his 95 ptoo he nown ){o ne%{ ex ‘Ianahon 1g
enera ten en y|s to Se pumps rlv(e gln epen ent

| sas ostolteot er umsan these en mesfahre
us sma tur Ines, althoug tem in engines may e of t
re<:|pr cating type.
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