
FUEL ECONOMY METHODS. 

The fo l lo~ing  particulars of the methods followed in a light 
cruiser, in  which a very marked reduction in fuel consumption 
was mairltainecl in cornparisor1 witrh similar vessels cmployed on 
much the same service. are extracted from a current report as - 
being likely to  be of service for general reference. It is 
~pprccia~ted that  most ol thesc methods are already in force, 
but otl~crs are not so generally well known and are ~+orth;v of 
careful consideration. 1n cases where the design and conditions 
of service will permit of their bring employed. their adoption can 
hardly fail to  lead to  an  improvenlent in ccononly. 

It is 60 be particularly observed that,  wJ~ilc due econonry was 
obserred and wastage checked. the saying cffected was not 
realised by nithholding the provision of reasonable nmenitiei, 
such as heat, water, light, and so on, from the ship's personnel. 
Such a line of attack is rarely attended bp  an ~dcqua te  measure 
of success and leatis in any case to difficulties of one sort or 
another. On thc other I-rand, whole-hearted team work is called 
for from the engine room personnel. if a snving is to be effected ancl 
maintained (lay by day, and: the fostering of this spirit, if possible 
by competitive means, is of no less importance than the actual 
nlethocls adopted for :tttaitlillg it. Once the ratings have bee11 
convinced that the best and most economical n a v  of doing a " 
thing is in the long run the ensiest way, and that  any saving i11 
fuel Ie:\cts t o  reduccd wear and tcm. and so to liehter ch~ties. :in c> 

inlportmt advance towards the solution of the 13roblem has been 
made. This point is particularly important in the case of oil- 
fuel burning, i n  whicli, ullc11 improper or careless methods :we 
permitted, i~rlportant losses may occur. 

Methods Adopled.- The principal source of economy rests in 
tlle careful biirrling of the fuel oil. 

In order t o  erlsure that  the cxcess air supplied to  the fornaces 
is reduced t o  a minimum when the sprapers, oil conditions, etc., 
are properly set, it is essential that the air supply is reducecl t o  
such an cxtent that  some smoke issues from the fnnnels. 

It has been found by experiment that. with the present oil 
burning appli:~rlces. in order to nork ~ i t h  a clear funnel, i.~., 
emitting no smoke, thc air supply l ~ a s  to bc increased, and the 
boiler effieicncy is considerably red~zced hy the cold air passing 
into tllc furr~ace anti so cooling the boiler. 

A very great excess! of air is often supplied undcr these con- 
ditions prodt~cing a very considerable loss in economy. 

When under war conditions and when carrying out exercises 
i t  is necessary for military reasons to  work with a clear Rmnel, 
hut otherwise. under ordinnry conrlitions in peace time, this 
s auce  of economy seems worthy of consicicration. At ordinary 



q , t ' ~ " l .  t he  smokc c8nn he at oncc elin~in;ltetI, on a n  ortier being 
reccivrd from the bridge to work with a clear funnel. by increasing 
tllc aila pressure. 

Tile ~~emair~ing ~ n ~ t l i o d s  by which tlle fuel conhum]?tion has 
Irct.11 reciueed are a, follon~s, viz. :-- 

(l) Using the smallest nnu~bcr of turbine nozzles for 
the speed rei  ~ ~ i r c d .  
(9 Keeping the steam presbure steacip and n.i near the 

clcsigried n.~rking pressure as practicttble, t l n ~ s  keeping the 
l~oiler and turbine conditions st,eady. (This requires 
careful traini~lg of the stnkellold stni'f.) 

(3) Keeping the feed temperainrc high. The tempera- 
ture has been kept a t  150" E. to 160" F. 

(Som.-This course can only be followed in cases where therc 
i, assurance that no oil is gaining adrr~ittnnce into the s ~ s t e m  or 
alie~nntively where grease extractors are fitted in addition to 
sponge filters on the feed tanks.) 

(4) Bcclping the speed of the auxiliaries as low a5 
practicable for the norIi required of the~tl, and using the 
mitiim~rm number of a~~xiliaries that will sufice for the 
duties in view. 

(5) Kee1,ing the acmlm as high as practicable. 
( 6 )  Vsing the cruising turbines up to  a speed of about 

23 knots hg leaving the steam full open to tile cruising 
turbines and their bye-pasues, and admitting s t e m ,  in 
addition, to the H.P. turbine to give the requirecl speed. 

This is done irlstcad of disconnccti~rg the csuisirig 
turbines, or running them in LL T-acuurn ant1 using steam 
direct to the 1-f.P. turbines as soon as the maximum power 
of thc cruising turbines is reuchcd, i.e., 17  knots. 

The economy due to the more expansive working of thc 
>team which pasics through the cruising turbine is thus 
gained. 

(So7r~.-This is only applicable to  cases, where, as in " D " 
Ci)ilsh cruiberb, the cruising turbines are directly coupled to the 
1i.P. turbines.) 

By adopting this method of working, the cnlising turbines 
arc not dkconnectod for speeds up to  23 knots and the necessity 
for stopping the ship for coupling cruising turbines after 
exercises is therefore avoided. (See Appendix (a).) 

(7) TJsing closed exhaust for ev:~poraturs when making 
fresh water. 

(8) Avoiding distilling at sea as far as possible. 
(R) Working with low oil pressures a t  the fuel sprayers 

GO to 76 lbs. (See hppendix ( h ) . )  
(10) Controlling the steam pressure for artlall variations 

in revolutions by s m d  variations in oil pressure, and not 
by increasing or decsea,2ing the number of sprayers. (See. 
Appendix (h ) . )  



(11) Regulating the oil pressure by regnlating the .steam 
to the oil-furl pump instead of by using the adj11ht:~T)le 
qpring-loar'lcd valve on tlie pump tlischar.qe. The U-1. of the 
spring-loade~l valve for controlling the yresswe intttrodnte.; 
a waste of power as all the power usccl to discharge the cxce.~ 
oil tl~rougll the spring-1o:tded valve and back to the .uction 
iq  L t .  (See Appenrlix (h ) . )  

(12) J'aying very careful attention tc; the regulation of  
the boiler-room fans. 

(13) Putting the closed exhaust illto the H.P. turbines 
as soor1 as the turbines arc going ahead and not puttiag 
it illto the l,.P. turbines until the back pressure re,iche+ 
a pressure of 20 lbb .  (See Ap13elidix (g) . )  

(14) Freclucntly sweeping the fire sides of the boiler 
t u l ~ e ~ .  

Whcn in harbour the following addit io~~i~l methods are used :-- 
( a )  Using closed cxhanst whenever practicable for steam 

heating pu~~posee-~, and for baths, and for wanuing turl,ines. 
( h )  When evaporating in harbour and using all the 

closed exhaust in t,lle evrtporators, to shut down the con- 
deming plant whenever practicable, taking care to start 
up the condensing plant whenever it is desired to admit 
steam to  the condenser. 

(c) Keeping sprnyer on boiler throttled down to 2 to + 
turn and keeping air pressuro low. 

It is also the practice to U-ork without the boiler uoon~ 
fan,. i.e., under natural draught, in harbour. except in hot 
weather.. This is done by using special sprayers, but 
good results can be obtained by using :t 400 lb. sprayer or 
sprayers throttled and working U ith fan. (See Appenclix (c).) 

(d) Using only one dynamo engine when practicable, and 
keeping the dj-namo load low by cutting down ~ n s t e  current. 

( c )  When condenser is in use, using the fire anti bilge 
pump instead of the main circulator for circulating water 
through the condenser. The fire and bilge pump is usecl 
to draw t21c warm X ater away from the top of the condenser. 
This water can be discharged into the fire main when 
water is required for fire purposes or. for washing decks 
thus obviating the necessity for starting an additional 
pump for this purpose, with its attendant exyjenditure of 
fuel. 

Cf) Using a steam ejector instead of the coildenser 
fresh water pump for extracting the condensed water from 
the condenscr. The ejector fitted for use with Sand'.; 
lime tanks has been found suitable for this purpose. By 
this method the heat of the s t e m  used is recovered in 
heating the feed-water. 

(y) Keeping the feed-water temperature izs high :IS 

practicable. 190" F .  to 200°F. is often reached. (See 
earlier note.) 



( h )  Keeping the steam psessiire low in llntbonr ailcl only 
snfficicntly high for the efficient working of the dynamcr 
engine. ~l prtlssure of 180 Ibs. has been found to be all 
that is ~lt-eessxy. 

(j) Regulating the fircl oil sr~pply by regulating the 
sic-sm to the oil-fuel pump, as in para. (10) a1)ove. (Ace 
Appendix (e).) 

(X;.) More frequently changing the boiler is use for auxili- 
arj- purposes in order that the fire side of the tubcs maj- be 
tllorougllly swept and blo-il through. It is found that 
there is a marked falling off in boiler efficicncy and con- 
sequent illcrea-c in fuel consumption if a boiler is kept in 
use for ~isorc titan five days without awecping the fire side, 
of tllc tubes. 

Further l~ariiculnrs of tllc reasons intlrreneirlg the choice of 
certain of these methods, and of the ways and means of carrying 
them out, arc given in the following appendices :- 

Appendcx (a).-Operation of C~uisin~g Turbines. 
As steam is admitted to tlLe H.P. turbine when the stcnrn to the 

cruising iurbine 1s full) open, ihc back pi8essiu.e on the rtkuig turbu~e is 
increased so that thc steam flow tl~rough the cruising Lurbine, ard the 
pressure d111erenco bctweerr the forward anti after onds of thc cruising 
turbines, B reduced. 

The pressure on tlit: cruising turbiue thrust is therefore reduced 
moro stearrrn is admitted to the H.P. turbine. There is, therefore, no 
tclldency to ovrrload the thrust bearings of the cruising turbines M the 
poxer Lllcre&ed. 

A pressuro gauge has been fitted to the lcavt stage of the crulsmg 
turbirre anti i t  is found that a t  26 knoh the pressure rccorded by this 
gauge m 55 lbs. per sq. u~ch. 11s the ~cceiver plpe between tho crrlisinp 
turbines and thc J3.P. t~rrbines is tested to 110 lbs. per sq. inch, 25 hiois 
(i.e., s propcllcr speed of 225 revs. por minute) is the limnitir~g speed a t  which 
the cruising turbinrs c m  be rnn under those conditions. 

In older to give '1 firrthcr rilargui t b  lirn~iu~g speed of 23 knots IS 

xugg~sted 111 Lhe foregoing notez. 

By -3ng tt low-luol oil presxuro the fuel pumps have Icss worlr to do 
a y  they have to punip the oil to a lower pressure. The use of a low-fuel 
oil pressure necessitates tlie usc. uf more oil-fuel splalels ~ i t h  the uttendtmt 
mcresso m the number of sir openings for the supply of slr to the sprej en. 
Tho air pra~sure reyurred for tho s~ipply of air to the boiler m thus roduced, 
as there is a larger srca for the air to pms through. 

The \%ark of the fmw and ther  enguim is thus reduced mith the COIL- 

sequent alrving m steam and in fuol corisutnpt~o~l. 
With the lower air pressurcq tho leakage of air is &o rcduced, which 

gives a further ducrease in the ~ ~ o r k  of the fans trnd their engines. 
The t~sual prtutice is to conirol the steam pressure by mcl-easing or 

reducing tho number of sprayem h1 use. While this is necessary for largo 
chlmges in rovolutiolls, it is found to bo much moro econonfical for small 
clittnges iu re\olritionu and for. steattl stea~iring to control the steruu 
pressure by sligl~tly ineresing or decreasing the oil prwure. 

When dtlitional sprayow are put on, thc first result is a rush of cold air 
into the f~mlace nrid a q~l~r i t i ty  of partially b u r n 4  oil discharged into the 
furnace causing L% loss of efficiencj until the sprrq em are burnuig properly. 





The change in the number of sprayers also produces changes in furnmo 
conditions and temperatxtto which cause losses in efficiency. 

Tables have been prepared and are kept in the engine room showing 
the number of sprayers and oil pressures rcqmed for the different speeds of 
rerolntlon of the erlglles. Separato tables are pr.eptrred for the numnber 
of boilen in use, i.e., 2, 3, 4, 5, or 6. The orriem for the sprayers and 
prosalxres are trarrr~tliited to the boiler rooms by the telegraph fitted for 
the purpose. 

The instructions provido in ordinary circumstances for the number 
of sprayers signalled from the engine roorn being definitely used. The 
c)il pressures signalled aro regarded only as u guide and rnay be varied as 
required to keep the steam at the required steady pressure. In cases of 
ernergcncy, hone\er, or when for nrr) reason i~ is Eouu~tl impractictrble to 
keep st e.~m with t tle number of sprn.) er3 ordered, the boiler-room ~mich-  
keepelx arc authorlbed to act on them owrr irkitvative tts: rcgirrds nu111belr 
of sprayers in order to maintain the steam prossure. 

In sucah cases the engine roorn is immediately informed. 

A J I J I ~ I ~ ~ : . ~  (c). 
TT'lule faii-1)- sttiisfLu.tor,v resrllt3 can be obtainc.cl by using 100-lb. 

sprnqers when morl~nlg without fans, ~t IS fo~mci that there is a terldency 
for the cones to becorr~e overhen,ted and distortcc1 under thcse conhtions. 

By thc IISC 01 special spra,yers much bctter results have beer1 obtained, 
and the ovorvJleuting of cones eliminated. The design is illnstraLed in 
Fig. 1. 

,ljij~endiz (d).--~lt~cdyiysis of l f ' ~ i t>L  Consumptio~ts of Auxiliaricu 
IInrbour. 

Cmeful testa have h e n  carried out to messurc tlle steam and fuel used 
by the vza.ious auxiliaries erriployed under harbour conditions in order 
to obtain delinile data bearing on the econorrucal running of the machinery. 

The resulls obtained show that the fuel consumption of the various 
auxiliaries In ht&i.bo~o. when n o ~ l ~ i r ~ g  under the eonchtions dl~eticly 
described are :- 

'Corw per 
1)tb-v. 

(1) One dynamo engine with mean load of 400 amps. - 2.20 
Two dynamo englrlrs w ~ t h  total load of 400 amps. - 3.30 

( 2 )  Main circulator when running as slowly as practicable - -75 
(3) Fire and bilge pump when in use on rrlsbin condenser - . l S 
(4) Distiller p u ~ n ~ ) s  when evtrporalors are in ILW. each - -28 
(5)Ai1~i l iaryf~~t ipurnp - - - - - - - . 4 X  
(6) Fan engute utlerr working slom-15- E ~ S  practictible - - .20 
(7) Oil f ucl pump - - -05 

From Iho above data it w11l be seen that the saving by using the fire 
and bilge puurrrp instead of the rrlain circulator is - 6  ton of fuel per day, 
~lf3ci f i  from the dditional saving to the fact t h ~ t  no adcfitional pump 
B recpirrd for tho fire lriaiu for ordinary purposes. 

The saving due to \\orking ~ i t h o t ~ t  the fan engule is .2  ton per cltry 
for the fan engme it-half; but this IS considerably mcreased in practice, 
es when usmg the fan therc 1s always a tenderrcy to run the fan too fast 
and so incrc~c: its fuel consumption and, in addition, to cool the boilor 
and reduce its efficiency by the supply of too rnuch air. 

Appendix (e).- -Working oj' Oil Fm? PU?~ZJIS ~ I L  Harbour. 
\Then under htwhour conditions the output of the oil fuel pnlnps is 

is very low, and t h(1re M a tenderrcq for the pumps 10 stop when the fnel 
supply iEc controllod by controlling the speed of the pump. 

This can bo remedied by drilling a bole 1/16 in. h cfiarrreter though 
one of the discllurge valvm, which allows tho pump to work slowly with 
the diechargo skrut, as in the ewe of a boiler feed pump. 



Appendix (g).-Au.diary E'xhaust Valve to Cotztler~c?. 
'I'lit. auxiliary exlltt~lst valves to the contlenser itre sprklg loaded a ~ i d  

requirr sorlie time to open and close mhcn t.l~e u,nxiliary esllaust is put 
into ur takqn off the turbines. 

011e result, of this is that, t>-hen mancv~i\.ri~~g, tlic time required to 
chatlge over the ex11a11st stcanl from the condenser to the turbines, or vice 
7,craa. mttkes it it1 Inall>- cases hardly worth X\-hile to use the auxiliary 
exl~;u~it  steuni on the turbines. 

A I ~  alterllstive vo~rsc  is to keep n btt'k prersrue ill the ausilinry 
exllar~it s.wte~n an11 operate the auxiliary exhaust valve on the turbine, 
Ltut this is open to the same objection and necessitates keeping an 
uliilecessaq- back pressrrre in the auxiliary exhaust sjmtenr when tho 
exl~aurt steiim is not being used in the turbines. 

H>- remo\ ing, ho\vex-er, the spring from the suxiliary exllaust valve to  
the fo~w-arci condenser and fitting a tubular distanec picce in its place, 
the \ tclve can be operstetl as a, screjb--do%\-n valve. The auxiliary exhaust 
valve on the other condenser remaining, as dcsigucd, n spring-loaded 
reliel valx-e IT-ill provide the necessary relief in the event of the pressure 
rising unduly. 

This llss been done arid it  is foutid that the  crew-down valve can be 
readil>- operated to relieve the pressure in the auxiliary exhaust system, 
and greatly facilitates the control and use of the auxiliary exhaust to the 
tur1,ines. 

;lppet~rli.c (h).-Boiler B~ickiuor7;. 
It is foclntL that, u.it,l~ Lhe design of cone bricks l'attorn Xu~nbor 31, 

t l~clv is 8 te~ldency fur a carbon depobit to form on the bricks 1%-hen burning 
the 31exican oil fuel supplied. The cleaning of the deposit from the 
cone bricks often results nfter some time in thc brick4 being displaced 
anit ~ ) u d ~ e t i  into the furnace. 

The bricks have accordingly been cut away to fonn a bell mouth, 
11 orcler to lessex1 the deposition of carbon fonrled by the spray striking 

the brick and to reduce the tendency to displaco tho bricks with the cleaning 
rod-. As modified, the internal dimneter of the Putter11 31 bricks is 
made about 23 inch1.s on the furnace side, t,apering to 19 inches a t  the front 
side, and the corners of tlie Pattern No. 1 bricks are re~noved to cu~ltiilue 
the t tiper. 

After six months' experience, it has been found $ha6 the carbon deposit 
are 1nuc11 less with the new form of cone brick,  arid the displacing of the 
cone bricks, which before modfiation ww of frequent occurrence, is now a 
comparatively rsre occurrence. 

It, is found that. the larger bell mou16h to the cone is entirely filled 
with fla~ue 15-llen the sprayem are in usc, ancl i t  is considered that there is 
R slight increase in boiler eficiency due to the use of the modified form of 
colic brick, apart from the saving in labour and expense of ronewals. 

Appendiz (k).-Control Valves to Paw. 
The master valves fitted to control the boiler-room fans are designed 

to control the fans when working a t  their full output. 
Under cruising conditions, when the air supply to the boiler room is 

only one-tenth, or even less than that supplied a t  full power, i t  iy found 
that the regulntion of the fsns becomes difficult, m very slight, movement of 
the master valve causing a big increase or decreatce in the speed of the 
fall. 

To provide increased flexibility, new master valve8 have been designed 
and fitted in the ship as shown in Fig. 2. Theae valves have skirtv attached 
and are so tlesignod that when the valve is opened the space between the 
tapered skirt and the yalve cheat opens up very graduelly as the valve 
h first opened so that there is only e small incresre in the steam opening 
for a considerable movement of the valve wheel. As the valve ie furthm 





opened, the increasing taper o f  the skirt allo~va the frill area for the passwe 
of steam required for tho running of fans at  full output. 

These modified master va.lves have been in use for six months and hax~w 
greatly facilitated the accurate regulation of air which is essential for 
economical burning of oil fuel. I t  has been noticed incidentally that the 
modified valves remain steamtight longer than the ordinary valves, the 
scoring action of the sham being ta,ken by the skirt instead of the valve 
seat. 

These r~lodifiecl valves may with advantage be adopted for other 
.auxiliaries. 

Appendix (l).-Boiler A i r  Dours. 

It is found that although the self-closing air doors fitted to the air 
boxes on the boiler fronts are partially balanced, there is always R 
tendency for the lower doors to close when working with low-air pressures, 
and so seriously restrict the air supply to the sprayers, unless special 
means rare adopted such as hanging small weights to the upper sicias of 
doom to keep them open. This method is considered to be unclesirtlble, 
as under some cor~ditions it might possibll- prevent the door closing in 
the event of B back flash. 

These doors can be more perfectly balanced by fitt,ing a strip of suitable 
weight as shown in Fig. 3, and when so balanced, the opening of the doors 
can be properly regulated by the adjusting gear alrwady provided for the 
purpose. 

Many of the air-box doors have been more precisely balanced in this 
way and a considerable improvement in working has resulted. The 
balanced doors have been specially tested by arra,nging for a back flash, 
and found to close satisfactorily and as intended. 

From the figure it will be seen that the doors as designed have t,heir 
centre of gravity somewhat to one side of t,he line of supports. Ey 
fitting the balancing strip a5 shown, the centre of gravity is brought into 
the line of supports, thus improving the balancc of the door. 
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