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The Steam Consumption of Pot StiJls in Relation to Boiler Output. 
,l . n. nA Vl E~, A. l .(' .'f.A . 

R11gn1· 'f('(•hnologlst, Sngnr Hf'sf'nrc' h nrtllH't111f'nL 
Sugar ~l111111f:w111r1' r~• Assorl1111011 (of ,l11111nkn) I.l41. 

Olr. Om•11 ('lnrl<r in 1hr ('hair) . 

Th<' fhnir1111111 thrn rn ll r<l npon Mr. ,T. (1. n nviNl 
to give a synopsis 0f h is \) 11 \H'l' . on , "Thr_ Strn m Co,~.-
snmption of rot St ill s in H<'l a t10n to Ho1l <'l' Ontpnt 
shown lwr<'nn<ler . 

I. lntrodu<'tion. 
ln attempti11 11: to at ta in a ba lan re brtw r<'n avail -

able bag:u:sp fuel 1rnd steam demand . thNe has been 
som e disr ussion r ecent!~· concerning the s team 
demand of pot stills. F loro(l) has published some 
figures for different sizes of s till s and h e indicates ,,; Ys in which the len gth of the time cycle can be 
reduced. He also roncludes that the larger thlil 
capacity of the still. the lower the steam con-
sumption in t erms of st eam used per gallon _of 
proof spirit. 

The object of the present work was to relate 
the demand of steam of a 1500 ga llons still to the 
total st eam production of the boiler house. The load 
during the yarious stages of the distillation cycle 
could then be calculated as a percentage of the 
t otal boiler output. 

The observations were made at Rose Hall dis-
tillery during the 1948 crop. The rate of through-
put of the factory is 17 TCH. Three boilers were in 
use. with a total of 6,000 sq. ft. heating suface. 

It is realized that steam demands in a factory 
fluctuate over fairly wide limits. In order to obtain 
a close estimate of the proportion of the total boiler 
load consumed by the stills, it would be necessary 
to conduct a series of duplicate tests under varying 
conditions. The present observations are divide ,· 
into two seriQs, one of which took place on a Friday 

wh<'n th r Htill col! A wer e s ca led a nd the other rn a 
Monda y wh e n th e co il u wer e c lean . The r esults 
which are at leas t ind ;ca tive , a r e r eported he rein . ' 

H. •:x11rrl111r11tal ('ornlltlon~. 
'Th e tota l Hteam output of the hoil er was esti-

m a t ed hy m ete ring th e qua ntity of buil er feed water 
u sed during this pe riod . The meter was of the type 
r ecomm ended by Hutson a nd Connell. Precautions 
w ere ta k en to ensure that as n ea r as i,ossib le the 
m etered quantity of water represented th e amount 
of steam produced . 

The steam consumption of the still was obt .... ined 
by measuring the volume of condensate r eleased by 
the coils ' traps. The condensa te was collect ed in 
on!l of the two calibrated steel drums. A certain 
amount of condensate flowed direct to the drain 
while the drums were being changed, and an allow-
ance of 5% has been added to the observed quantity 
of condensate to compensate for this loss . Further-
more, there was a loss of vapour by flash from coil 
pressure to atmospheric , for which a fnrther cor-
rection has been applied (2). 

On the occasion of each trial , the mill and boil-
ing house were under full operation. Wood fu el w ?s 
fired as and when n ecessary in accordance with the 
usual practice. The boiling of the still in Trial No. 
1 was undertaken by one operator and in Trial )l'o. 2 
by another. There may, therefore, be small diff-
erences in technique apart from the differences in 
the condition of the heating surface. 

The basic data are presented in Table 1 here-
with :-

TABLE 1. 
ROSE HALL DISTILLERY STEAM CONSUMPTION TRIALS. BASIC DATA. 

Still No. 
Insulation 
Date 
Time Started 
Time Finished 
Elapsed Time Hrs : 
Heating Surface 
Condition of Coils. 
Charge.~. Wash 

L .W. 
H .W . 

Distillates. Rum 
H .W . 

Proof 
L .W . 

Condensate Collecting Drmns. 
No. 1 Water 

No. 2 Water 

Mins. 
sq . ft. 

gals . 
gals. 
gals . 
gals . 
gals . 
ga ls . 
gals . 

lhs. 
OF. 

gals. 
l!Js . 
op, 

gals. 

Trial No. 1. Trial No. 2 

1 1 
Completely 

18.6.48 
lagged 

21.6.48 
1 : 24 p.m. 
5 : 59 p.m. 
4 : 35 

10 : 32 a .~1 . 
3 : itlO p .m . 
4 : 5S 
100 

Scaled 
1,500 

180 
120 
114 
170 .3 
120 
180 

109 .5 
82 
10.98 

110.0 
82 
11.03 

l GO 
Clean 
1,500 

lS0 
120 

90 
133.4 
120 
180 

No. Wash 
pre-heater 
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I U. };xperirnental Results. 

Tl~e summa rized r est'.lt.s of each s e ries of ob-
servat10ns are presented 111 Ap pendices 1 a nd 2. It 
will be noted that the total still cycle has been s ub -
divided into four operations " Steam on to rum over " 
" Rum ' '. "H igh Wine" and " Low Win e ". These tern~ :=; 
a1;e sel f-expla natory. Th e m ethod of calculation 
employed is shown in Appendix 3. Appendix 4 ro n -
s ists of a detail ed analysis of Trial 2 . The m ethod 
of calculation shown in Appendix 3 h a s been a pvlied 
to th e results of ea ch individn a l set of observa tion s 
so that an a lmost continu ou s r ecord of steam con -
sumption throug h the cyc le could be obtain ed . In 
a c tual fact , the r esult s are those obtained at the end 
of short pe riods varying from three to twelve minutes . 
Vi'hen graph ed . th e points on the plot flu c tuate a li ttle 
becau se the tim e was r ecord ed to the n ear est minute . 
A smoothed-out c urv e sh owing " lbs . s t ea m consum ed 
from a nd at 212°F ." ,·s. " E lapsed time·• is sh own in 
Figure 1 . 

IY. rnscussion. 

:::: will be noted from Appendices 1 and 2, tha t 
the total steam consumption during the cycle , as lbs . 
from and at 212 °F ., is a pproximately the same in 
Tria l No. 1 (4783 .6 lbs .) as in Tria l No. 2 (4885.3 lbs .) 
In Trial No. 1, however , when the heating surface 
was scaled the d emand extended over a period of 
4.58 hrs . and in Trial No. 2 when the heating surface 
wa s clean the demand extended over a period of 
4.35 hrs . The mean evaporation rates of the boilers 
during the two still cycles were 4.79 lbs./sq.ft. 
H .S./hr . and 4.43 lbs./sq .ft . H .S./ hr . respectively. 
Hence the average consumption of the still expressed 
as a perc entage of the total boiler output was less in 
Trial No. 1 (3.34%) than in Trial No. 2 (4 .01"/o ) . A 
calculation may be made to express the still 's require-
ment of steam in terms of available bagasse fuel and 
tons of cane ground. From the above , it would 
appear that the total still cycle -in these tests con-
sumes about 4,800 lbs ., steam from and at 212°F. 
On the basis of 2.5 lbs. steam per lb. bagasse, the 
total bagasse fuel requirement per still per cycle is 
4800 / 2.5 = 19..l0 lbs. bagasse. For a cycle lasting 
4.5 hrs. this is equal to 1920/4.5 or 426 lbs . bagasse 
per hour. With bagasse 30% on cane, the tonnage 
of cane to be ground per hour to supply fuel for the 
average steam consumption of the still is 426/ 0.30 = 
1420 lbs. = 0.63 TCH. 

Inspection of Appendices 1 and 2 shows that the 
highest steam demand occurs during the heating up 
period, that is from "steam on to rum over" . Flora 's 
data (1) indicate that this part of the cycle requires 
40- 45% of the total steam used for the cycle . The 
present results are of the same order. In Trial No. 
1, 1928.3 lbs . steam were used for heating up out of a 
total consumption of 4783 .G lbs . or 40.3% and in Trial 
No. 2. 21'15.5 lbs. out of 4885.3 lbs . or 44 .0% . If a 
suitable design and materials could be obtain e d , i~ i s 
patent that a heat exchanger between the outgom g 
dunder of one cycle and the incoming wash of the 
next would result in appreciable steam economy . 
~ecessary precautions would have to be devised to 
avoid lo!"s of alcohol. Mr. J . A . Scott, Mana ger of 
Rose Hall, is· contemplating using· the J1ot c~ndensate 
from on e di s tillation to pre-heat the mcommg wash 
rJf th e n ext, thus resulting in a real saving of steam 
an d avo id ing Joss of heat since at present th e con-
•· r-n sa t P is ditf'll e rl. 

Dnrin p; t h e flrnt pa rt of the cycle , it will be 
n oti cerl that s ti ll consumption % boil er produ ction 
is 4 .!l:1 ';~. in Trial No. 1 a nd 7.n7 % in Tria l No . 2. One 
r N1.son for thi s is tha t in Trial No. 1, the steam was 
not tn rncd on un ti l the s t ill was loaded and one of 
th () txa ps did not fun c t ion for 20 m in s . or so. I n 
Tl'ial No. 2, st eam was turn ed on a s soon a s th e 
holtom coil w as cove r ed. Als o, a hig h e r r a te of 
s ten111 con s um ption is to be ex pec t ed with clean 
coil s (Tria l No . 2) than with scal ed coil s (Tria l No . 1) . 
T hi s is in fa c t s o. The av e rage s t eam consumption 
dmlng th e h eatin g up period in Tria l No. 2 was 1 8.13 
lhs ./s q .[t.H .S ./hr . a nd in Tria l 1 , 12.58 lb s ./ sq .ft.H .S ./ 
hr. On the has is of a tota l s t eam requirement for 
h eatin g up of 2,000 lbs . from a nd at 212 °F ., this is 
equ ivalent to the fu e l supp ly from 1.2 TCH or about 
double th e average requirement. 

Running rum a nd high w ine are lower stea rn 
con s umers . The d emand on the boilers is l ess than 
h a lf of that for the h eating up period. The actual 
steam consumption is about 6 lbs ./sq.ft.H. S./ hr., 
running high wine being r a ther more than r unning 
rum . The loa d increases again after the change 
ove r to low win e , a nd steam consumption becomes 
9- 10 lbs ./ sq .ft.H .S ./hr . When the steam consump-
tion is expressed as a percentage of the total boiler 
production , certain differ ences in these three pa rts of 
the cycle between the two trials are apparent. It will 
be observed that the times taken to run high wine 
and low· wine were almost identical in each case , and 
that the steam consumption of the s till , as lbs. from 
and at 212 °F . per sq .ft.H .S. p er hr. , was l ess in Tria l 
No . 2 (clean coils) than in Trial No. 1 (scaled coils ) . 
The reason for thi s may be the difference in techni-
que of th e two oper a tors , or perhaps a difference in 
wash character. 

Apart from the t echnical interest which thes e 
data may produce, there is a very obvious conclusion 
to be dra wn from th e operational point of view. 

It is that in distill eries equipped with two or 
more stills , no two stills should be on the same pa rt 
ot' the cycle at the same time . Such a procedure m ay 
require a little organiza tion a nd may result in the 
loss of a sma ll amount of capacity , but in terms of 
boiler load the result would be well w orthwhile. 
From Appendix 2 it can be seen that if on e s till w a s 
turned on when the other was running hig h wine 
and the cycles then follow ed through . the flu c tua ting 
load on the boile r would vary between 6.05% and 
9.90 </c . If both stills r an a. synchronised cycle . the 
boiler load would flu ctu ate between :.LS6 % and 15.9-! e-o 
It may be that the bad nam e which dis till eries h av e 
as steam con s um ers is clue t o the practice tha t wh en 
there are two stills . both are turned on a t the sam e 
tim e . By so doin g . a suclden d em a nd equival ent to 
15_94ct,, of the boil e r output has t o be sa tis fi ed imme-
diatel v . This is a load which no fa c t or y boile r h ouse 
ran carry without l os s of pressure . 

The r a t es of steam con s umption of th e still pre -
sented as lbs . from and at 212 °F . pe r sq.rt .H .S ./h r . 
should en a ble indicativ e cal cula tions to be m a de in 
ot h e r di s till e ries of still consumption % boiler pro-
duction . 

Th e d et a il ed ca l cul a tions set out in Appendix 4 
end shown graphically in Figure 1 demonstrate very 
clearly the hig h rate of steam demand and the flu c-
tuation in that d emand. During the ea rl y pa r t of th e 
boiling up process w ith cl ea n h ea ting s urfaces, th e 

l 
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str nm 1·on sumptlon 111 sll i::h tl )' O\' N 22 1h11 / !Ill / f t .IT 8 
br. This i s M 'rn hi ,i:: h n t hnn 1 h i' ll i::ur(\ of 1 X l hs. 
S(] .ft.H .S./hr. givon h~· Dunn & N!'l 8on ( ~} f ()r ('()f 

ta in Vf.l{' \l\l lll pun !> llf'fOllon R A R for I\N tlrn l rngl h of 
th o tinw CY<' l !' i !'I 1·r,uc·1,n w d mn l l' 1 ln l flnv lnp;R rnn l <l 
h e nrn d c, If th <· h 0illn ~ up p£'1 rlo,1 !'011111 hr 1' <'011 <'1'<1 
This wo uld n •q nirr n hl ,i:: h M' 1 Al f' nf lw nt trn n11 fn 
durlni;:- t hnt 11111 I p f' 11w 1·y1 •l p l•'or th l' Pl'<'Rl'l\ t oh 
sprvAt.l ons . 11w rntr• or h c-n l t 1An !'l f 1,r cn 11 l1J lw 1·111<-n 
]Rt f'd for tlw tlr!a l l hr!'f' rnln11 f P!'I nf th 1' hoilln f( Ill' 
ppriod lf l t i !'I R!'l l'lU1l1N1 ll111 t th !' n, f' l' All.1' 11'11\JH'rn t1 11·1, 
f•f the W A!'lh f'p r 11111 I Fl hor t p l' riPcl Wllf'I !l2 T<' 'The 
l'l' C'SS\11' (' /.!11 11 1/:C' on t lw l ' ()i! fl i111l lt ·n t Prl 10 }) I'l l 12:rn T<' ) 
St f'fl m ('(')ll l" lllll P tin n WA!< Al th r m t,, c,f 22 l h !'I f R1Hl f\ 
21~· 1'~ !'lQ f t hr ThC' 11'111Pt' l'Al 11 1'(' (1iffl'r P H l'f' \\ RS 
!' :i !l- !lr _ 14, F Th C' rn t!' o r h f' Rt trnn sf<'r . th er e-
for<'. w0rks nnt At !:2 f, '\ !l , 1 14i - 14 8 HTP sq ft .; 
hr . ' F A sim iln r cn knlRtinn for t h e per i nrl imme-
dia te] ,· hef,we th C' pnt s t RrtNi t n hoil r esu lts i11 a 
tig;u rl' . of 41f. HTl ' SQ ft . h r . °F . Hoth rn lcn lations 
are t>a s l'd UJ'l~ll the to tRl in sta ll er! lw nting snrface of 
} 0\1 S Q rt. Rut i t wonl <l a ppear unlikely that the 
rate of heat irnnsfpr would be less when the t em-
peratur e differ ence is greater Thu s th e only con-
d usion that c11n he drawn is tha t the whole of th e 
beating su rface was not operative . It was a lso 
noted \ .hat the rate of flow of condensa te to the 
drums did not materia lly lessen unt il the rum came 
m·er althou1::-I1 the steam pressure in the coils had 
been reduced some 20 minutes before when the low 
wine retort first boiled. (See Appendix 4, lbs./ sq . ft. / 
h r . fa 2 : 23 p.m ., 2 : 26 p.m . 2 :31 p.m . a nd 2 : 43 p.m . ) 
If a reduction in the boiling up period is to be 
a chie,·ed. therefore, it would appear necessary to 
pay more att ention to the design and distribution of 
~he heating surface of pot stills. A reduction can-
not be brought about by installing more heating sur-
face in the two coils, that is by using longer coils. 
This was tried in a new still installed in the island 
a few years a go. The answer would appear to lie 
w ith the use of a greater number of shorter coils . 
The standard 1500 gallon still is generally equipped 
'7'lth 2-4" coils and about 100 sq.ft.HS . Each coil 
i s, therefore, about 50 feet long. Some coil pan 
manufacturers limit the length of their coils to 90 
times its diameter. The rate of steam consumption 
is higher in stills than in pans and this ratio should, 
th erefore , be set as the limit for stills. The work or 
Norman Smith ( 4) on circula tion in coil pans should 
a lso be applied, particula rly with reference to the 
an gle of dish of the coil , which governs the rate of 
condensate drainage. Free drainage of condensate 

111 l'RRN1t l:1 l 111 pot 11 tl l l <' 1111 11 ht1r nu1w or tilt• Lll( •i . 
ot AIM\m (' ()l\f\ 1111\l)l' IOtl d 111•(11 j,\' t ll<' llnll ln l( lh• i /11·1 
J'n\f)l' r h r:i ttn p; Alt r f rH'C' d <'t'll l,\' n Rll \lll ld l't'H ll It lri°'l 
r<'<ln r tl on o f t h" !lo ll 111 11; 11 p ll"rlod tn :i .; 1·,i 111 iu tn 11 

with :1 Mv ltl ,O: In t l1n 1• n f :\I) t•J :rn llllllllt t• H lll t•; 

V. ( 'on<'ln <t lOll 'i, 

In) 

(h) 

(C') 

(d} 

(e) 

(f) 

111 n l'Fl <' 1ni·v l\' l'l1trll11~ 17 T r' [f. th ., nv,•rri 
AI N \l tl (' Otl Rlll llptlo11 ro1· H r'Yl' I P o l' ll I"~{\ 
A' AI Atl ll l flO Aqrt l'f ~ lR:-J:1 17,, ot'lh t> lio i;~~ 
prn<l11 rtl o n w h ,:, 11 t it ,:, c o ll A fll' P 111ra lP,t 

T hP rl f' n1 l"1 n<t I-r1n y l'l s "" as hh?.' h :i A 7 o7~ 
d11 r ln g· thf' ho llln 12; 11p pPt' io!I w h P n t h P coi i" 
a r f' r lN1n . a 

rn tNtnR or l>n gr1ssP fu Pl rPqniremPnt. th 
loa dR would 1tti lize thP ha gassP from ,;:; 
'r CH a ncl 1.20 TCH respertive lv 

The hea tin g up cper ation consumes 4fl- 45o/, 
of the tota l steam re::1uirem ent. The !.lat; 
confirm those of Floro. 

Rates of ste>:t m consumption as high as 
22 lbs,/sq .ft.H .::. ./hr. have been observed 
during the h eating up operation. 

Consideration should be given to re-design-
ing the standard heating surface of pot 
stills. 
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APPE!'-:OIX III. 

TIOSE HALL DJS'I'ILLET.lY. ST EAM CONSUMP'T'TO N 'l'TH ALS . 

Met hod of Cnlculation . 

For Trial No. 1, from " Rt<'nm on'' t o " rum over", avera ge stea m p ressure in upper 
roil 23 lbs., and in lower co il 23 Jhs . Dnrln g thi R l)et'iocl of 1 hour 32 mi ns ., drnm No. 1 
was filled !l times and rlnrnt No . 2 8 tim es. 

9 x 10.98 gals. = 98 .82 galH. 
8 x 11.03 gals. = 88 .24 gals. 

Av. temp. 1s 5•F . 
Av. temp. l!J l •F . 

Wa ter at s4•c weighs 9.703 lbs . per gallon . 
Water at SS °C weighs 9.677 lbs. per gallon . 

Weight of water ex No. 1 drum = 98 .82 gals . x 9.703 
·w eight of water ex No. 2 •drum = 88 .24 gals. x 9.677 

Add 5% for loss while changing drums 1812.7 x 0.05 
Add loss by flash from 23 lbs . to atmo.s. 5.3% 

Total condensate 
1!)!)9.4 X 935 .8 

95 8.8 lhs. 
85 3.9 lbs. 

1812.7 lbs. 
90 .6 lbs . 
96.1 lbs . 

1999.4 lbs. 

84 °C. 
88° C. 

1999.4 lbs. at 23 lbs./sq .. in . = ------ = 1928.3 lbs. " f & a 212 °F ." 
970 .3 

Boiler consumption during the period = 4520 gals. at 210 °F . 
Av. pressnre 112 lbs. 

Water at 210°F . weighs 9.601 lbs . pe1· gal. 
4520 x 9.601 = 43396.5 lbs . water to boiler. 

43396.5 X 874.4 
-43396.5 lbs. at 112 lbs. /sq .. in. = ------

970.3 
39107.4 lbs. f & a 212 °F . 

1928.3 x 1{)0/39107.4 = 4.93% of total COllS\lDll)tion. 
Table 35 p. 117 "Efficient Use of Fuel' '. 
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Thf' Chairman d oc-l Mccl 1.h f' pnp('r 01,('11 for rll R 
ru sslon. 

1'Jr. floro l'nq11trN'l whn1 ml't lio,1 wnli \I Mll for 
e~Hmatinp; thf' (] l1 fl n1\11Nl o·r hl l{h on1l low wh\rR 11ro• 
dn('C'd. 1111d Al!io 1·mnnr'kNl on 1h,~ fn r t thn t th e, <'Ycl o 
t inw SPC' l11C'd to be, tlw Ro me whP11rnr thn h l'R t1n ~ 
sur rncl' w11 R ht n R1' nlc>d conr111 1nn 1w tll'n n 

Mr. ,l. G, Dn, l(l!ii rC't,lir<l th Rt the volunrn wo.s 
f'Stinrntf'rl by dippinA" \n th l' <'R l1 pi1 . T h A i:1 imilnrlty 
in timt> hl'twl'f'n th l' two c.yl'lf'R mi1sht hove been clue 
to th<.' fRl't th11 t thN'l' W f'l'P two diffPr en t dlRtill l'\'S 
opc-r11tin1- thP st ills, or differenre in the ch aracter 
of the w nshes . 

~tr. llf'nzf'll thou ght that in rnnnection with re• 
du ring the r yr!P time a lot depended on the design 
of tht' hN1ting surfare. He demonstrated on the 
black-hoard a design of easily removable coil the 
main feature of whirh was a ve ry steep slope which 
resulted in effident ron clensat e r emoval, and by thus 
increasing the Pfficienry of the coil it was possible 
to lower the cycle time. 

J[r. Dron said h e had ha d the opporte.nity of 
obsening two stills, one of which had a cycle time 
of half an hour less than the other, and the only 
difference between th em was in the size of the con-
densate drain. He a greed with Mr. Henzefl that 
efficien t condensate to drainage was a most import-
ant fa ctor. 

Mr. :Snrse quoted figures for boiler loads at 
Barnett Estate which demonstrated that at a small 
factory like Barnett the fluctuation was considerable, 
r anging between 4.42 and 8.25 p .s.i. pounds of water 
evaporated per square ft. of boiler heating surface 
from and at 212 °F . as shown by tests taken over a. 
period of 8 hours. 

Mr. Owen Clarke felt that the temperature to 
which the wash was pre-heated was an important 
factor. At Worthy Park he had raised this tem-
perature from 50° to 70 °C, and this had the effect of 
enabling h im to get in an extra still in the 24 hour 
period. 

Mr. Dalley said that by heating to 135 °F in an 
f!lpen heater he had saved in time but had lost alcohol 
t o the extent of 10 % . When h e switched to a closed 
juice heater be could raise his t emperature to 180 °1<' 
and no loss in recovery resulted. His conttntion 
was that the important point about wash h eating was 
to have the heating and loading performed in a 
closed system. 

Mr. H. A. Sohel'an said that they had installed a 
live steam injector .to the still s at Caymanas, a nd this 
had reduced th eir cycle time con siderably, hut they 
los t 15 gallon s of rum per still on a complete cyull:l, 
throu gh dilution with condensate and takin g tll.e 

orlgl n n l l0 % hi g h w in o a nd 12~r;., low wine wh<'n 
runnin g low wine. By this method tliey hu,1 I 
n hlo to rc<lu c!\ the Ol'lg lna l cycle ~Lntl alcoho l lo;:_ou 

.\Ir. l•' l<tro polntP.d ou t tho,t with this methou of 
11 Rln g 1-1 tMtn lti_l ec t.lon , they were m e r e ly SUtJpl l 
RINHn to tl1 P r Ptnrt vlf1 the s till a nd lie tbo ught ~;~1 
grPntPr Pflk l1• 11 c y co uld he ollta lneu by s uptJ l 1 lh~ l'f1tort lt,Rr> lr wlHt Rufll c le nt heating Bl11·1·ac e. Y ng 

H!l th Pn htqulred or Mr. Da vies. whether they 
l1 a d attempted to use the alcohol % wash os a basis 
for the operation of thf' s tills. 

illr. ,f. R Dal'le!I r e plied tha t some ex periments 
had been conducted which showed that as distiilation 
pr.og- r esRed Alcohol % Wash followed a straight 1· 

· h f 11 · · • 0 
ine 1;1 a p a mg steadily wtth time as distillat io 

r; r essed. n vro-

. Ur. ~harJ1f1 sa id t_hat he bad noticed that the new 
sti lls which had vertrcal sides were not only slower 
t.han th e old sha llow designs but if an attempt were 
made to speed them up , "creeping" of wash resulted. 
He wondered whether thi s could be due to th 
a rr~ngem~nt of the heating surface as r egards poin~ 
of mlet of steam and outlet of condensation . 

Mr: Floro replied that he thought that Mr. 
Sha~l)e s observations were probably the r·esult or 
the. increased hydrostatic head uncler which the new 
design was forced to operate by virtue of its shape. 

Hon: J<'. lll. Kerr-Jarrett agreed that design was 
a most 1~portant factor . In the old pot still days 
the contmental flavoured rum still s on which he 
was initiated, the crowns were flat and the "'Oose 
necks ca~e over without a swell as in the pr~sent 
goblet piece ; and the present crowns had more 
h~8:d. He told Blair's representative on a recent 
VISit, he was surprised at the lack of technical advice 
they got from them as designer s a nd makers of 
stills, and the reply wa 3 that most estates objected 
to any alterations in their existing design. 

Mr. Nurse mentioned the case of collapsed coils 
as a factor which reduced efficiency. and he re-
commended that small safety va lves to break vacuum 
be installed between the steam inlet and the roil in 
order to protect the coil against the vacumn when 
wash at a lower tempera ture was Ioaded into a pot 
still. 

l\fr. Dalley said tha t he had t'rnuble " ith col-
lapsed coils a t New Ya rmouth a nd a lthough he had 
now insta lled safety valves h e did not quite see how 
the maximum probable var num of H .5 p.s.i. coulcf 
cause colla pse of new coils constructed of such tough 
material. 

'l'ho ('halrmnn then tha nked Mr. Davies fur his 
ve r y interesting paper , a lso those who took part in 
the 1liscuss ious . 



I 

I r=-
1 
1 

1 

Time . Operation 

- -- I 

APPENDIX 1. 

ROSE HALL DISTILLERY STEAM CONSUMPTION TRIALS. 

Summarised Results of Trial No. 1. Scaled Heating Surface. 

I I I 

I Drums Fld. I 
csu. l Ku. 2 No. 

Gallons 
l No. 2 I 

M . 
No. 1 

I 

Temp. 
No. 2 

I 

I 
Wat. lbs./gal. 

No. 1 No. 2 

I I 

Wt. water lbs, 
Xo. 1 Ko. 2 

Hertel. [ Ad! ! J.oss 
1 vtal I " % 
- =-I i ' 

Flash l oss 
o/n wt. 

I I 

Cort<l. 
T ota l 

I I I 
hr. 32 mns. I Steam on to Rum over 9 8 I 98.82 88.24 S4 °c 88 °C 9.703 I 9.677 958 .S 853.9 ; 1812.7 I 90.6 5.3 I 96.t ,19 99.4 I 
!1r. 0 runs. I Rum 

4G lllDS. I H.W. 
hr. 40 mus. ! L.W. 

I 

A~. 

I 
La.tent 

Coi l !'res& H ea t 

23 I 935.8 
13 I 947.9 
16 i 944.0 
20 939 .2 

I 
-

2 2 I 21.96 22.06 85 °C 86°C 9.697 I 9.690 212.9 213 .8 -!26.7 21.3 3.6 I 15.4 I 463.4 l 
3 3 I 32.94 33.09 87 °c 87°C 9.684 I 9.684 318 ,9 320.4 639.3 I 31 ,9 4.3 27 .5 I 69 8.7 I 

7.2 8 I 79.06 88.24 390c s9•c 9.671 I 9.671 7G4.6 853.-! 1618.0 80.9 5.0 80.9 , 1,,9.s I 
I I I I I i I I I 

/ st ill lbs. I Do il 0r I I \\"t. water I Latent I lloi!er I ::itill % I ,-;till cons. Boiler H ap _ 
I f&a2 12°F Gal!. Duikr Press to boiler lfeat f ,ta 212°F B oil er lbs . sq. f t . hr. , lbs sq . ft . hr . 

-· ·-

I I 
I 

1928.3 4G20 I 112 lbs ./sq. in . I 43396.5 874.4 
452.7 3310 95 do I 31779 .3 S83 .2 
(;79.8 3810 95 do I 36579.8 I 8S3.2 

1722.8 4800 110 do 46084.8 I 87S .8 
I I 

Total steam consumptioi1 of still for cycle f & a 21:l °F 

T()tal steam produ ction or J;oilern cluri r..g cycle f & a 212°F. 

Still cons. % boiler prod . 

Yield of proof :;:pi rit 

139107.4 
28926.6 

I 33296 .2 
I 41596.5 
I 

lbs . steam r & a 212/g·n l. proof spidt ... . 

Average evaporation of J1oilers during <'ycle 

I I I -! .93 
I 1.56 I 

I 2.04 I 
I -! .1-! I 
I I 

-!7S3.6 11.Js . 

142926.7 Ills. 

3.34% 

170.3 g-n ls. 

23.09 

1 2.58 i 
-l .53 I 
S.S7 

10.3-! I 
I 

4.7!J 11.!:;./sq . fL/l1 r . 

-1.26 
-! .S 2 
7 .21 
-1 .1 7 

\ 
"-,_ 

, 

j 
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Time 

1 hr. 11 mns. 
44 mns. 
51 mns. 

1 hr. 49 mns. 

APPENDIX 2. 

ROSE HALL DISTILLBRY STEAM CONSUMPTION TRIALS. 

Summarised Results of Trial No2. Clean Heating Surface . 

. I Drums Fl<.l. I Gu llons I Av. 'I'cmp. I Wat. l bs. / gal. I Wt. water . l bs. 1· l!.n<:rtd. lAdd loss/ 
No. 1 No. l! No. 1 No. 2 No. 1 No. 2 No. 1 No, 2 No, l No. 2 Total 5 % 

. I I I I I I I I I I I I -· 
I Steam on to Rum over l 10 9 I 109.80 I 99.27 I 89°C I 88°C I 9.671 I 9.677 I ICGl.88 / 960.64 /2022.32/ 101.121 
I Rtim 2 2 I 21.96 I 22.06 I 84°c I 85°c I 9.103 I 9.697 1 213.081 213.92 / 421.00 21.35 1 
I H.W. 2 3 I 21.96 I 33.09 I 87°C I 85 °C I 9.684 I 9.697 I 212.66 1 320.87 1 533.53 L 26.68 1 
I L.W. 8 7.3 I 87.84 I 80.52 I 89 °C I 88°C I 9.671 I 9.677 I 849 .50 I 773.19 I 1628.69/ 81.43 / 
I I I I I I I I I I I 

Operation Flash loss I C'o1td. , 
o/,, wt. TCJta l 

I I I 
3.6 I 12.80 12196.24 I 
2.0 I 8.54/ 456.89 1 
2.4 I 12.80 I 573.01 I 
2.9 I 47.23)1757.35 / 

I I I 

AY. Latent Boiler Boiler Latent Still% 
Co il Press I lieat I Still lbs. I f & a 212 Gal8. I J'ress 

I Wt. water I to boiler Heat 
I Boiler lbs. \ f & a 212 Boiler 

I Still cons. I Boil~r evap. 
lbs. / sq. ft . / hr. lbs. , ,:q. it. hr ._ 

I I 
13 I 947.9 

6 958.4 
8 !)55.2 

10 !J52.1 

I I I I 
2145.5 3150 135 30243.2 863.6 26917.5 

451.3 2300 135 221l82.3 863,6 19653.9 
564.1 3400 125 32643.4 868.2 ~9208.5 

1724.4 535-0 125 51265.4 868.2 45960.5 
I j' I I 

Total steam commmption cf still for cycle f & a 212°F . 

Total steam production of boilers during cycle f & a 212 °F. 

Average Still coris, % boiler prod. 

Yield of proof spirit 

I 

I 

lbs. steam f & a 212/ gal. proof spirit .. .. 

Average evapora tion o-f boilers during cycle 

I 
7.97 I 18.13 
2.30 I 6.15 
1.93 I 6.64 
3.75 I 9.49 

I 

4885.3 lbs. 

121740.J Ills. 

4.01 % 

133.4 gals. 

3G .G2 

I 
I 
I 
I 
I 
I 

4.43 Ills./sq. ft./ llr. 

3.80 
4.49 

_/ 
5.73 
4.21 

'fl', . , ;- 1 .. , '\ -....,.: ,". .... , .tf.;,._\ y /';'"•i,_fJi-:'J, ':'· \ 
dl~ -~'~ .'• '2,, 
(, tC~Ji..-ig ·n0 ---:: I ,: %. -,~d?!.•l'.i-Y J. 
\;,d,~ v- 0 

~;.._.,,_ :....._.;,._~ ;;;;;...~~-=~==-a-==== =-i 



r APPENDIX IV. 

noSE H ALL DISTILLER Y STEAM CON SUMPTION TRIALS. Detailed R esult s of T ria l No. 2. 

A, c. Dru m Conden- t;ncrtil. Loss F lad, Cordel. I Co il Latent Lb~. Elapsed Lbs. per sq. 

'J' iu1e Elapsed sate Wt. Lbs. Ikat f &; a 2 1 2 Time-Hrs. ft . per hr . 
Lin. gal. Lbs. 5% o/,, Press 

'J' irna '.\ o. Temp. ° C ' I 

l I I I I I I I I l I 
\ 1 : 32 p.m. : 0 I I Both coils on a nd No. 2 drum emptied I I I 

1: 35 : 03 1 I 88 I 9.677 I 106.3 I 5.3 I 2.9 3.1 I 114.7 I 10 I 952.1 11 2.5 0 .05 22.5 

I 1 :38 : 06 I 2 I 90 9.664 I 106.6 5.3 I 2.9 3.1 I 115.0 I 10 I 952.1 112.8 0.05 22 .6 

I 1 :41 :09 I 1 I 89 9.671 I 106.2 I 5.3 I 3.3 3.3 11 4.8 12 I 949.3 112.3 0.0 5 22.5 

1 :44 :12 2 I 91 9.65 7 i 106.5 I 5.3 I 3.3 3.5 I 115.3 12 I 949 .3 112.8 0.05 22.6 

1 91 65 7 I 106.0 5.3 I 3.3 3.4. '1 114.7 12 I 949 .3 11 2. 2 0.G66 1 7.0 
1 :48 :16 
1 :51 :19 2 90 9.664 106.6 5.3 3.3 3. 5 115.4 12 949 .3 112.9 0.05 22 .6 

1 :55 :23 1 90 9.664 106.1 5.3 4. 1 4.4 115.8 16 944.0 11 2.7 0.066 17.08 

1 : 58 :26 2 91 9.657 106. 5 5.3 4 .1 4.4 116.2 16 944.0 I 113.1 0.05 22 .6 

2.01 :29 1 89 9.671 106. 2 5.3 4 .3 4. 6 116.1 17 942.8 I 112.8 0.05 22 .6 

2: C 5 :33 2 90 9.664 106.6 5.3 4.3 4.6 116.5 17 I 942.8 113.2 0.066 1 7.15 

2 : 08 :36 1 90 9.664 106. 1 5.3 4 .5 4.8 116.2 18 
I 

941.6 112.7 0 .05 22.5 

2: 11 :39 2 90 9.664 106 .6 5.3 4.5 4.8 116.7 I 18 941.6 113.2 0 .05 22.6 

2: 15 :43 1 90 9.664 1C6.1 I 5.3 4.5 4.8 116.2 I 18 941.6 112.7 0.066 17 .08 

2 : 18 :46 2 91 9.657 106.5 I 5.3 4.5 4.8 116.6 18 941.6 113.1 0.05 22 .6 

2 : 23 :51 1 90 ,D.664 1 06.1 I 5.3 2.9 3.1 114.5 10 952.1 112.3 0.083 13.53 

2 : 26 : 54 2 91 9 .657 106.5 5.3 2.9 3.1 114.9 10 952.1 112.7 0.05 22.5 

I 2 : 31 : 59 1 90 9.664 106.1 5.3 2.6 2.8 11 4.2 9 953.7 112.3 0 .0 83 13.53 

2 : 43 1.11 2 S6 9.690 106 .9 5.4 1.7 1.8 114.1 6 958.4 112.7 0.20 5.64 

! 2: 54 1 : 22 1 84 9.703 106.5 5.3 1 .7 1.8 113.6 6 958.4 112.2 0 .183 6.13 

3.0 6 1 : 34 2 85 9.697 107.0 5.4 1.7 1.8 11 4.2 6 958.4 112.8 0.20 5.64 

~ : 18 1 : 46 1 84 9.7( 3 106 .5 5.3 1.7 1.8 113.G 6 958.4 112.2 0.20 5.61 

3 : 27 1 : 55 2 S8 9.677 106 .7 5.3 2.4 2.6 114.6 8 955 .2 112.8 0.15 7 .52 

3 : 36 2 : 04 1 85 9.697 1C6.5 5.3 . 2.4 2.6 114.4 8 955 .2 112.6 0.15 7.51 

3:46 2: 14 2 86 9.690 106 .9 5.4 2.4 2.6 114 .9 8 955 .2 113.1 0.1 66 6.81 

3 : 55 2 : 23 1 86 ;~ .690 106.4 5.3 2.4 2.6 11 4.3 8 955.2 112. 5 0.15 7.50 

4 :C 3 2:31 2 87 9.684 106.8 5.3 2.4 2.6 114 .7 8 955.2 112.9 0.133 8.49 

1 : 12 2 : 40 1 87 9.684 106.3 5.3 2.4 2.6 11 4.2 8 955 .2 112.4 0.15 7.49 

4 : 20 2 : 48 2 87 9.684 106.8 5.3 2.4 2.6 114.7 8 955 .2 112.9 0.133 8.49 ; 

4 : 28 2 : 56 1 8S 9.677 106.3 r; _3 2.9 3.1 11 4.7 10 95 2.1 112.5 0.133 8.46 

4 : 35 3:03 2 87 9.684 196.8 5.3 2.9 3.1 11 5.2 10 952 .1 113.0 0.11 6 9 .74 

4 : 42 3: 10 1 89 9.671 ~06 .2 5.3 2.9 3.1 11.4.6 10 952.1 11 2.4 0.116 9 .69 

4 : 50 3: 18 2 89 9.671 I 1()6 .7 5.3 2.9 3.1 115.1 10 952.1 112.9 0.133 8.49 

4 : 57 3 : 25 1 87 9.6S4 106.3 5.3 2.9 3.1 11 4.7 10 952.1 112.5 0.116 9.70 

5 : 05 3 : 33 2 88 9.67'i' 106 .7 5.3 2.9 3.1 115.1 10 952.1 112.9 0 .133 8.49 

5 : 12 3 : 40 1 89 9.671 106 .2 5.3 2.19 3.1 114.6 10 952.1 112.4 0.116 9 .69 

5 :19 3 : 47 2 89 9.671 106.7 5.3 2.9 3.1 115.1 10 952 .1 112.9 0.11 6 9 .73 

5 : 25 3 : 53 1 89 9.671 106.2 5.3 2.9 3 .1 11 4.6 10 952.1 112.4 0.100 11.24 

G:32 4 : 00 2 88 9.677 106.7 5.3 2.9 3.1 115.1 10 952.1 112.9 0 .116 9 .73 

5 : 39 4 : 07 1 89 9.671 106 .2 5.3 2 .9 3.1 11 4.6 10 952 .1 112.4 0 .116 9 .69 

5 : 46 4 :14 2 89 9.671 106 .7 5.3 2.9 3.1 115 .1 10 952.1 112.9 0 .11 6 9.73 

5 : 52 4 : 20 1 s:-, 9.671 106.2 5.3 2.9 3.1 114.6 10 952 .1 112.4 0 .100 11.24 
5 : 58 4 : 26 2 8 ·i 9.671 106.7 5.3 2.9 2 .1 115.1 10 952.1 112.9 0.100 11.29 
5 : 59 4 : 27 1/ 3 of\1 1 S9 I 9.671 I 35 .4 I 1.8 I 2.9 1.0 38.2 10 952 .1 37 .5 0,017 2 .21 

I l I I I I 

L ' 

' 
,, 


