
RECENT IMPROVEMENTS TN OIL BURNING 

- PART XI - 
Initial trials of the 1943 register were carried out with the 12 in. diameter 

design at Haslas. Two registers were used on the boiler in order to obtain 
comparative data while making the numerobs alterations in design as devep- 
ment work proceeded. The combustion obtained was considered so successfui 
that it was decided to embody the samc principles in a 16 in. diameter register, 
intended to bc suitable for fitting in all classer of ships having large boilers 
up to the highest output. 

The 16 in. prototype register, designed according to the principles described 
in Part I of this paper, gave satisfactory combustion at A.F.E.S. when burning 
with all sizes of sprayer cap from No. 2A to No. 6 (750 to 1,850 Ibs. oil pzr 
hour). When burning 1,850 Ibs. oil per hour in this boiler, a draught loss of 
3.5 in. water gauge was required, but with only one register in use it was not 
possibIe to get accuratedata for Ramcltube clearances, or for the draught loss 
required at various forcing rates. It was decided, therefore, that a full scale 
trial should be carried out with a battery of these new 'burners fitted to thc 
test boiler from H.M.S. Vangtrord during shore trials at Clydebank. As the 
first series of trials for ascertaining the performance of the boiler was carried 
out using the 1941 modified open fronts, a useful opportunity was provided 
for comparing the two designs of burner. 
Shore trials in Vanguard" test boil~r 

The general arrangmcnt of the battery of seven 1943 Admiralty burners 
fitted to this boiler is shown in Fig. 1 .  The registers were fitted on the boiler 
front in the same position as the modified open fronts, the standard Admiralty 
pitching for this front, being maintained. Trials were carried out with the same 
size of sprayer cap as with the modificd open fronts, and for corresponding 
loads the same oil fuel pressures and temperatures werc used. The first trials 
with the new burners indicated that the flame obtained was shorter and wider 
than with the usuaI Admiralty burning equipment. 

As the registers were located close to the furnace floor, there was a certain 
amount of impingement by the wider flame and a quantity of carbon up to 
4 in, thick built up on the floor bricks. 

The whole of the burner front carrying the registers was then raised by 
9 in. Raising thc burners this amount from the furnace floor, cured the trouble 
of carbon deposits, but in doing so, the burners had been brought nearer to the 
water tubes and the top wing registers had not now sufficient clearance to 
allow for combustion to be completed before the flame impinged on the tubes. 
The impingement of flame from thcse wing burners caused a certain amount 
of smokc, which could not bo entirely cleared by increasing the air pressure. 
Consequently when trials were carricd out with seven burners in use on the 
boilcr, unduly high air prcssures were recorded. In order to narrow the 
flame and cut down air resistance, the air swirl was reduced by decreasing the 
depth of the vanes. This modification gave a certain amount of improvement 
but was not sufficient to completeiy prevent flame impingement. Trials were 
carried out at various loads up to full power with the ncw burners while draught 
loss readings with different sizes o f  sprayer caps and at different oil fuel 
pressures wcre obtained. The new burners gave a very short and intense flame 
and it was possibIe to burn continually with complete absence of carbon 
deposits on the brick tubes and tip plates. The draught loss trials indicated 



Fro. I.-ARRANGEMENT OF A D ~ T Y  I943 I~EGISTWS ON TEST BOILER OF H.M.s. c ~ ~ ~ a ~ m  '* 



that for the same forcing rate the air pressure required with seven No. 4 
sprayer caps in the new registers was approximately equal to that required 
with five No. 6 caps in the old type of burncr. 

Rapid manoeuvring trials showed that the ease of manoeuvrability was 
remarkably good and complete controI could be maintained over the boiler 
in going from practically zero load to full power'in a matter of  seconds only 
five scconds being rcquircd for the correct operation or a register.* No 
maintenance was necessary and after many hours steaming the registers and 
quarts were in good condition, For these trials the quarls were made from 
various trade brands of plastic refractory material. All gave a satisfactory 
performance and their condition on the completion of the trials is shown in 
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FIG. 2.-~~NDITION OF PLASTIC QUARLS AFIER STEAMING m 

Fig. 2. It was thought, however, that the structure could be more easiIy made 
with fire bricks. The plastic material was used primarily because no bricks 
of the correct shape werc available at that time and also in order that experience 
might bc gained with this material. 

From the trials carried out in the test boiler of H.M.S. Yan,puard it was 
thought that improvement might be made in thc new register by--(a) reducing 
the draught loss through the rcgister and (b) obtaining a more compact flame 
with a view to increasing flameJtube clearances. 

Experiments were continucd at Haslar with the object of producing an 
18-in. diameter register and brick quarl for opemting with a lower draught 
loss. These showed, however, that if the air velocities through the register 
were r d u c d ,  then less satisfactory combustion resulted and the flame was 
even wider than before. It became apparent that the only way or reducing 
the air pressurc required with thc new type of burner was to use a srnallcr sizc 
sprayer cap in the register and arrangc for a greater numbbcr of sprayers to 
bc fitted on the boiler front. By this means, boilers could be operated at 
- - - - . - - - 

*See note at h3ftm ot pnge 23. 



full power undet existing ideas of Ithe maximum amount of air pressure per- 
missible in ships' boiler rooms. 

Although, jn the light of further knowledge of the 1943 burners, it has 
now been decidcd to fit these registers to the boilers of H.M.S. V o n ~ a r d ,  at 
the time of the shore trials ol the Ecst boiler jt was thought impossible to do so 
as the large number of sprayers requircd with the 1943 burners, could not 
be fitted to the boilcr front and stiIl maintain adequate flamejtubc clcarances. 
Thc original decision was that the Vanguard should be fittcd with modified 
open front registers. 

About this time, the Foster Wheeler controlled superheat prototype boiler 
was being designed for thc Weapons Class destroyers. Them were jndicatiens 
that neither the closed type of front nor the modified open front system would 
enable optimum conditions to be obtained. This boiler has two furnaces and 
consequently each furnace must nwxssarily be narrow. Messrs. Foster Wheeler 
Ltd. suggested f iat  cIoser pitching of the burners and consequently improved 
flameltuhe clcarances could be obtaincd by angling the burners to a focal 
point in the combustion chamber, so it was decidcd to do this irrespective of 
the type of burner to be used. 

It was  realised that although the modified open fronts gave good corn- 
bustion under normal conditions, in a two furnace boiler there would be 
times when all burners might be alight in one furnace and only one in the 
othcr, e.g. at full output of.sazurated steam. Under these conditions when 
there wouId be a high air pressure in the boiler room, complete stability of the 
singIe burner, which is difficult to attain in the combustion tube type of 
register, would be a most important feature, for in a water walled boiler, such 
as the Foster WheeIer, it might be dangerous if the only sprayer alight in one 
furnace became extinguished. 

If the 1943 burners werc to be fitted to this boiler, then it was apparent 
that a smaller quantity of oil would have to be used through each burner. 
Consequently more of these registers would have to he fittr! than i f  the 
modified open fronts werc used, but it could be seen that this would prove an 
advantage for the greatcr the number of registers the more easily could a 
constant superheat be maintained. It was thererore decided that two series 
of tests should be carried out during the shore trials of this boilcr at Clydebank. 
The first series to bc with a boiler front using eleven l943 burners (five on the 
saturated furnace and six on the superheat furnace). The data obtained 
during this series would then be compared with thc results from the second 
scrics .of trials carried out with an arrangement incorporating nine modified 
open fronts. 

Shore trials of  er Wheeler hiler 
The burners of the Foster Wheeler prototype boilcr were angled towards 

a focal point in the combustion chamber and despite the face that the furnaces 
were very narrow greater flameltube clcarances were obtained than in the 
normal Admiralty threedrum boiler. The layout of tthc front when fitted with 
1943 registers is shown in Fig. 3. I t  was found, however, that the flarnc 
produccd with the new burners when burning No. 5 sprayer caps at 110 Ibs. 
per sq. in oil pressure impinged on the boiler tubes and a largc amount of 
carbon was f m e d  on them in a very short time. 

The best and simplest way to increase thc rate of combustion and so 
decrease the flame envelope size when burning fuel oil is to decrease the particle 
size of the oil spray. It is well known that the higher the oil fuel pressure, 
the bctter the a tomisation. 

The fact that considerabIy improved atomisation is obtained by using higher 
nil pressures is very clearly indicated by the illustrations on pages 20-21, which 



show a No. 3A and No. 6 sprayer under various pressures 50 to 20Q Ibs. 
per sq.  in. On page 21 a No. 3A cap and a No. 6 cap each delivering 1,500 
Ibs. of oil at 300 and 100 Ibs. pressure respectively are illustrated. Thcse last 
two photographs give a very clear indication of the improvcd atomisation to 
bc obtained by using higher oil pressures. 

Trials were thcrefore carried out using smaller sprayer caps at higher 
oil fuel pressures and Et was found that when working at fuII power with 10 
in number NO. 3A sprayer caps at 240 Ibs. per sq. in. oil fuel pressure there 
was no flame impingement on thc tubes. Combustion data obtained showcd 
that burning was completed in the furnace and subsequent examination revealed 
the fact that no carbon deposits were formed either on the boiier tubes or the 
brickwork. 

Trials at Haslar had shown that with the 1943 register a parallel brick 
tube gave better airloit mixing and a flame more suited to present day furnace 
shapes than the original conical brick tube which opened out to a larger 
diameter at the furnace face. With a parallel brick tubc it was found easier 
to adjust the flame so that the quart could be completely filled and yet avoid 
the building up of carbon deposits at this point. The brick tubes in the 
Foster Wheeler protoryp boiler were therefore modified in this manner with 
satisfacrory results. In order to obtain the closest possible pitching of thc 
registers the brick rings were made hexagonal in shapc and arrangcd in a 
honeycomb formation on the surfacc of a sphere ; each burner was therefore 
focused on a point dose to the back of the furnace. 

The quarls in this case were made up of six xlf-locking bricks of special 
form. Bricks werc considered ptcferable to the plastic material used in  th 



TABLE X: 

FQSlXR WHEELER PROTOTYPE CONTROLLED SUPERHEAT BOILER. 
SOME DATA AT VARIOUS POWERS WITH ADMIRALTY 1943 BURNERS. 



TABLE IC. 

WHEELER FROTOTFYE CONTROLLED SWERHEAT BOILER. 
SQME DATA AT VAKXOUS POWER!3 WITH MODIPEED OPEN FRONTS. 

Condition Normal Superheat ~inimurn Superheat ' 
- - - - -- - 

N n x .  
Load of Full Power . . 115th 215th 315th 415th 515th 615th 215th 315th 4 P h  

5.K 
-I------- 

39.2 70.4 104 136 177 211 72.7 110 140 I27 

X I Q - I  Superheated .. 34.7 66 .5  99.7 128 169 203 67.4 105 132 120 

Saturated .. 4.5 4.0 4 .6  7.3 8.4 8.4 5.2 4.6 7.9 7.8 ---- 
No. of Outboard 
Burners Furnace . . I *  1 2 2 3 4 3 4 4 4 -- --p - - 

InboardFurnace 2 3 4 4 5 5 1 1 2 ---------- 
SizcofBurmr .. No. 5 5 5 5 5 5 5 5 5 5 

OilFuelFmmrelbs.lq. in. 98 100 99 i77 176 176 Wl 135 178 195 ---------- 
Oil Fuel Temperature " F.  180 172 175 170 I72 169 176 175 167 165 -- 

28.4 51.2 77.1 102 I35 152 50 75.4 100 88.9 

2.1 2.9 4.2 7.3 10.2 10.6 3.6 5.1 8.1 8.1 
--p 

Outboard Furnaoc.. +- - - - not r emrded------+ ---------- 
0.4 1.0 2.0 3.5 6.2 6.5 1.1 2.0 3.6 4.1 - 
0.03 0.4 0.97 1.75 3 . 3  3.6 0.510.87 1 . 9 3 1 . 5 8  
----A---- 

AfterEcoaomiscr.. -0.2-0.1 -0 .1  0.5 0.3 0.34-0.01-.04 0.1 O.Oh ---------- 
A ~ s B u r n e r s  .. 1.7 1.9 2.2 3.8 4.0 4.1 2.5 3.1 4.5 4.0 --- 

0.17 0.58 1.1 1.8 3.0 3.25 0.62 1.1 1.8 1.6 
-----p--- 

A c r o s s E m n o ~ c r  0.23 0.39 0.89 1.63 3.0 3.36 0.5 0.82 1.8 1.4 ---------- 
Smoke Density . . . . faint faint dight hate slight slight faint slight dight slight 

haze ha= sm'ke sm'kc srn'kc haze sm'ke sm'ke am'ke -- 
Funncl Tmpcraturc " F.. . 271 292 329 357 400 411 304 322 3M 350 ---------- 
% CO, I h n .  Outlet 9.5 10.2 10.5 11.5 11.4 13.2 9.3 10.9 11.2 10.C ---------- 
FcedTernp.from Heater m F. 212 204 197 195 193 2W 21 1 202 193 203 ---- 
FeedTemp,frornbn. "F. 308 307 314 320 327 329 309 299 507 307 - 
Ercentage Efficiency . . 87.5 88.0 87.5 87.5 85.5 86.0 87.5 88 .O 87 .O 86.5 

-----p----- 

AlmosphesicTcrnpVuture0F. 38 43 40 45 46 46 43 45 48 47 

StokeholdTempmture°F. 86 85 79 80 79 81 71 75 73 71 ------------ 
Oi! Fuel OutboatdFurnace Q.65 2.7 5 . 4  7.1 10.6 14.1 7.8 12.6 13.9 14.8 
Bumt I ---- 

Ibs.lcu.ft. Inboard Furnace 4.06 6.2 8.2 10.9 13.6 13.6 2.0 2.4 5.35 2.85 -- -----p---- 

StearnTemperat~re'F, .. 746 750 739 746 734 669 602 608 648 604 





banguard boiler trials, but plastic material was extensively used to fill up the 
gaphtwcen adjacent quarls and betwecn the gtrarls and the surrounding 
bricks. 

Throughout the whole series of trials very satisfactory combustion was 
obtaincd and a constant steam temperature was maintained at a11 loads from 
a little over 1 15th power up to full power by using oil fuel pressures from 150 
to 270 Ibs. per sq. in. and varying the number of sprayers in use. With one 
man pcr furnacc, manoeuvring was carried out rapidly. It had been antici- 
pated that this would have been slowcd up owing to the fact that the number of 
burners alight in each furnace must be controHed in order to maintain superheat 
conditions. 

Complete flame stability was maintained at all powers, and good funnel 
gas anaIyses were recorded. Some data obtained relcvant to combustion is 
shown in Table I, and the curves shown in Figs. 4 and 5 show the air pressures 
required with the I943 registers at various powers of the boiler compared with 
those obtaining with the modified open fronts. It is interesting to note that 
the air pressure in the boiler room at full power with 10 of the new burners 
in usc, was the same as with 8 of the modifred open fronts which were fitted 
during the second series. 

The 1943 registers gave the following advantages over the modified open 
fronts :- 

(l) No carbon dcposits on the brick tube. 
(2) Complete flame stability. 
(3) No gIare, and registers maintained lower metal temperatures both when 

in usc or shut off, while burning and coking of the sprayer cap was 
entirely eliminated. After washing in light oil, the caps were as new, 
even after the whole of the first series of trials. 

(43 The larger number of burners enabled the superheat temperature to 
be maintained more constantly throughout the whole power range. 

It was therefore decided to fit thc 1943 register to these boilers for the 
Weapons Class of destroyers. 

As the result of these trials with the Foster Wheeler boiler it was decided 
to construct a boiler front having 1943 registers angled to a focal point to 
fit ta the normd Admiralty three-drum boiler. Combustion troubles had 
been occurring with the K.G.V. class of battleships and the first design of 
front for " A  type boilers was fitted in " X  boiler room of H.M.S. King 
George V. Trials showed that excellent combustion was achieved, and later 
all the boilers in other ships of the class werc modified in a similar manner. 
Improvements were introduced into the construction of these new fronts and 
to the brick rings and brick t u b .  These will be described in Part IIl of this 
paper which will deaI with experiences encountered, and results obtained during 
trials at sea with a number of ships to which the 1943 registers have becn 
fittod. 

Yarmw prototype controlled superheat boiIer 
The layout of this boiler is shown in Fig. 6 .  It can be seen that the 

superheat in this case is controlled by an adjustable baflle in the uptake. 
By the time of the shore trials of the Yarrew prototype controlled super- 

heat bwilcr the E943 registers had become established and it was not considered 
necessary to try any other type of burner. As the sprayer caps never became 
dirty with these registers, there was no nsed to fit an additional register to 
aIlow for cleaning at full power, and a front having 10 burners and 
embodying all the latest improvements was designed. A pressed spherical 
plate was used to locate the burners instead of using the angled hexagon 
arrmgcment. A spherical plate gives a much simpler construction and will 



be used in all new work. The hexagon construction is usually nmsary 
when converting existing ship, as it is easier to pass the plates through the 
boiler room doorways and passagcs. 

In the Fostcs Wheeler boiler some trouble was experienced by the 
fracturing of  the overhanging bricks outside the tubes forming the roof wall 
of the outboard furnace. Consequently a new form of brick and brick bolt 
known as the " Anchor " brick and bolt, was devised and used in the Yarrow 

boiler to line the portions of the speric. bowl around the brick suarls, where 
at the top, a certain number of bricks are overhanging. Thesc bricks can t>e 
seen in the illustration of the furnace side of the boiler front shown in Fig. 7. 

A new method for improving flameltubc clearances and producing greater 
flame hrrbulcnce and air mixing mdy also be seen in Fig. 7. The vanes of the 
registers are arranged clockwise on one side of the boiter, and anti-clockwise 
on the other so that in all cases an air swirl i s  produced which throws the 
top of the flame away from the tubes. 

A very comprehensive series of trials was carried out with this boiler and 
excellent combustion was obtained throughout. No trouble of any kind was 
experienced with the burning equipmmt and although a psriod of time was 
allowed at thc bzginning of thc trials for burner adjustments, etc., it was not 
required. High CO,  figures were obtained and little excess air was used for 



smokeless combustion. It was thought that higher futnace temperatures were 
obtained during these trials than ever before with m Admiralty boiIw. Man- 
ocuvring trials were successfully carried out and it was possible to manoeuvre 

FIG. 7.--Aca S~DE OF Y W W  PROTOTYPE BOILER SHOWING (a) ANCHOR BRICKS 
FORMTNG BOWL -0UNDWG BURNERS AND (b) VANES PRODUCING OPPOSING AIR SWIRL 

OM EITHBR SIDB OF -CB 

from one sprayer to full power in 30 seconds, and reduce from full power to 
one spraycr in 25 seconds.* 

A number of experiments to determine draught loss through the l943 
bunler with different sizcs of spraycr caps at various forcing ratcs, wcrc carricd 
out. The results obtained are shown in an empirical manner En Fig. 8, while 
Fig. 9 shows the variation in draught loss through the burner and various 
sections of the boiler when fitted with 3A sprayers. 

Readings obtained at various boiler outputs are shown in Table 111. 
Further short: trials have been carried out with the b g l e  test boiler and 

similar rcsurts obtained. This boiler is oFnormal Admiralty deign but fitted 
with an economiser and downcorners. Curves showing variation of air and 
gas pressurcs, with power, are illustratd in Fig. 10. 

RmR.-Tate rapid mnmuvrlnt trl& of the Vawuad  test Mlw nnd O! the Ymmw mtmM Bupelc 
heat boiler were Earn& out t o  test the ablllty oi tl~cw hollers to >vlthntaorl r a l d  chaflgen of out@. In 
caeh case the few1 pump in IW was t h t  dcalrnerl supply tlle botlers. Such mp~rl c b w e  nre nut 
adrlna1)lo an a pncral practlcr. 



FORCING RATE-LB. PER SkFT TW. A. 

PIG. 8.-DRAUGH~ LOSS A a m  1943 hm'sp RBG1Sm WHGN W m C r  D- 3Im 

OF SPRAYBR CAP AT PARKOUS FORCING RAW 

I 1 POWER I 
SPRAYERS-2 4 C 

I 
8 

l 
IN USE --no 3 ~ s ~ -  

10 
1 

PIG. 9.- mm YARROW CUMTROLLBD SUPBRHgAT BOTLRR FClK 

Wmmm CLASS -0- ( E m  Sm r n ~  750" F. m -m). Tm m ~ i m  
IWRmGI4  IS DIFFRREMeB BBTWBEW STOXKUOLD A N D  FU!2NAm F R R ~ ~ .  
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TABLE W. 

YARROW CONTROLLED S r n H E A T  BOmER. 

SOME DATA AT VARIOUS POWERS WTH ADMfRALTY 1943 BURNERS. 

Before Econolni 



SPR 

f r G .  lO.-&R AND GAS PIlESSURBS OF TYFXtXL kDMRhL7T 400 LB.]SQ. YN. IXRElGbIWM 
B O T .  m WITR BCONOMISERS. m BOUBR W,%?- PROVIDED WlTR FOUR DOWNCOhERS 
TO XINSURB SAPBlY OF C-TION AT TFXE m m  KIRCING Cim 

Trials with heavy fuel oB 

A number oE readings were taken during the trials of the Foster Wheeler 
Weapons class boiler using Poal heavy oil of  viscosity approximately 1,000 
secs. R.I. at 100" F., when it was found that the air pressures and burner 
settings were very similar to those when using Admiralty grade fuel oil. Although 
the test was only of short duration, it could be seen that thc new register was 
fully capable of dealing with heavy oiI of this nature without forming any carbon 
deposits. 

More comprehensive trials were carried out burning grades of heavy fuel 
oil through the 1943 burners during the shore trials of the Yarrow controlled 
superheat boiler. 

Satisfactory results were obtained with PooI heavy oil, similar to that used 
in the Foster Wheeler trials. Combustion was  good and no carbon deposits 
were made. 

Trials were continued using a grade of oil equivalent to " Bunker ' C ' " 
(Viscosity approximately 3,000 secs. Redwood I at 100" F.). It was satisfactory 
to find that no trouble was experienced in burning this grade of oil, as no 
heavier oil is Iikely to be encountered at sea. 

With the heavier grades of oil, however, it was found that in order to 
achieve optimum mults it is more than ever necessary to maintain the ail 
fuel pressure as high as possible, and to ensure that the w m t  oil temperature 



TABLE W. 

SOME DATA AT VARIOUS POWERS WITH ADMiRALW 1943 BURNERS -WHEN 
BURNING POOL HEAVY NET, OIL 

Specific Gravity of oil at M)' F. . . 0.955 
Y i i t y  Redwood No. 1 at 70" F. : 3165 ; at 100" F. : 961. 
Calorific value BTZIILB. . . . . 18345 

-- 

OiE Fuel h u m  l b . / ~ .  in. -- 

was adhered to on all occasions. l%~ burning became unsteady when a large 
number of sprayers were in use at low oil p s u r e s ,  and pulsation occurred, 
but was quickly overcome by shutting off a sprayer and increasing the oil 
pressure to give the corresponding steam output. 

It was demonstrated, however, that while optimum combustion is obtained 
with the better grades of fuel oil, the 1943 register is capable of dealing satis- 
factorily with any gade of fuel oil without the formation of carbon deposits. 
Tables IV, V and V1 set out results obtained at various powers with the Foster 



TABLE V. 

YARROW CONTROLLED SUPERHEAT BOILER 

SOME DATA AT VARIOUS POWERS WITH ADMIRALTY 1913 Bt'WERS 
WHEN BURNING POOL HEAVY OIL. 

Specific Gravity of Oil at 600 F. . . Q. 956 Viscosity Redwood No. l at 100' F. . . 936 
Calorific Value BTUILB. . . . . l8720 ,Hard AsphaIt . . . . . . 6.2b6, 

Condition Normal Superheat - -- 

Total Evaporation I bs./hr. X IO-a . . 

I Number of Burners in use . . 1 2 ( 4 1 6 I S [ f O [  

Size of Burrter . . . . No. 3A 3A 3A 3.4 . 3A 

Oil Fuel Reuun Ib./sq. in. . . i 275 1 275 1 274 1 276 . 173 

. . l  241 247 

Boaer Room Air M s u r e  ' W.G. 2 .8  - 

7.4 

1.9 3 . 1  - 
3.0 3 . 1  3.5 

0.5 I .O 1.3 1.8 

3.4 
-- i- 

Nil 0.9 

A c m  Ilconmiser Nil 0.03 0.04 

Position of Damper 
(Mid. Pos.=O, Mm.= 55 if 4-5 4-5 +4.2 +3.8 

L. or R.) 
!-- 

Funnel Temperature OF . . . . 275 1 -320 355 403 451 

I Smoke density . . . . faint faint faint raint 1 haze 1 h z e  1 hale 1 hare haze l 
Pmmtagc CO, at Funnel .. 
Feed Temp. from Feed Heater ' F. 

Feed Tmp. from Economkr " F. 

Atmospheric Temperature ' F. . . 
Stokehold Temperature " P. . . 

13.0 

160 

'265 

49.8 

83 

13.9 

157 

248 

52.4 

82 

14.0 

1 72 

261 

53.8 

8Q 

14.2 1 14.07 

284 '" i ;;: 
81 



TABLE VI. 

YARROW CONTROLLED SUPERHEAT BOILER 

SOME DATA AT VARZOUS POWERS WITH A I D m A L T Y  1943 BURNERS 
WHEN BURNING BUNKER " C *' FUEL OIL 

Specific Gravity of oil at 60" F. . . 0.966 Viscosity Redwood No. 1 at 100" F. . . 2,910 
Caloriftc value BTUILB . . . . 18420 Hard asphalt . . . . . . . . 7.7% 



COMPARISON BETWEEN DIFFERENT SIZES OF A D M W T Y  

NO. 3~ AT 50 LB.(SQ. m. NO. 6 AT 9 LB,.'SQ* IN. 

NO. 3 A  AT 150 LB/SQ. IN. NO. 6 AT 1% LB./SQ. JN. 

It cm be seen from the illustrations on these pages that the Admiralty No. 3A Spmyer CB~P 
Dvfs at componding pressures slightly b c t t w  atomisation than an Admimlty No. 6 Sprayer 
It 3s al,m apparcnt that atomrsation 1s consiclerably irnprovcd at the higher oil pressures 
The m~st whlch is- 



SPRAYER CAPS AT VARIOUS OIL FUEL PRESSURES. 

NO. 3h AT 200 LB~SQ. IN. NO. 6 AT 200 LBIXP. IN. 

MO. 3A AT m LBISQ~ IN. NO. 6 AT 100 LBISQ. PT. 

-thaught to be wsponsible for primaty combustion can be seen at the edp  of the spray. 
NO. 2A Sprayer Cap has thc same output at 300 Ib.jq. in as a No. 6 Cap at 1 0  lb.13. in. 
The improved atomisation obtain4 by using higher oil fuc1 pressures is clcarly shown rn the 

lower illustrations on thlq page. ' 



Wheeler .prototype boiler on Pool heavy oil, and with the Yarrow boiler on 
Pool heavy and " Bunker ' C ' " fuel oil. 

Future deveIopments 

All the foregoing trials gave clear indications for thc future trends of oii 
burning. Boiler dmjgn is demanding a greater heat release per cubic foot of 
fumacc volume, and to achieve this, better atomisation and higher air velocities 
will be required. 

Not only wilt it be necessary to increase the air velocities through the 
register, but also in order to effect a high rate of heat transfer from the increased 
heat release, boiler room air pressures much higher than the accepted limit 
from the point of view of comfort will be required. The air t o  the burners 
will thcrefore have to be enclosed in a separate trunk or casing. Trials with 
the 1943 register modified for use with trunked air havc reccntiy been carried 
out at Clydebank. Good combustion was obtained when burning up to 
2,000 lbs. ot' ail per hour through each register. There is evidence that furthcr 
experimental work i s  required if this figure is to  be exceeded. Increased heat 
reFeasc will impose furthcr strain on brickwork which is already a formidable 
problem with the higher furnace temperatures which are invoIved with the 
jmprovcd combustion with the new burners, 

An inv~tigation both theoretical and practical into the mechanism of 
atomisation and for sprayer design is  now in progress at Haslar. Mathematicians 
and experts in spraycr design are co-operating in  this work in an endeavour to  
producc the optimum design of spraycr cap. It cannot be over-emphasised 
that whatcvcr type of burncr or rcgister is used with any mechanical pressure 
jet, really good combustion is only obtained at the higher oil fuel pressures. 
It therefore follows that at all powers the highest fuel oil pressure possible 
in the circumstances should be used. 
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