
ANTIFOAM AND EVAPORATORS 

Quite 3 number  of engineer oilicers have illown interest in the various repor ts  
which have appeared recently in the press and  in technical publications o n  the 
;~pplication of nntifhnrns t o  distilling plants. T h e  following remarks  attempt 
t o  describe what this compound  does,  and  how t~seful i t  is likely to be, in 
helping to  get tllc hest ou t  of Service distilling plants. 

Tlrc possible :~dvarrtagcs in employing an antifoam in evaporators wel-c 
brought to  the notice of E.-in-C. by tlre Adniiralty M:~tcrials Laboratory,  where 
:I series OS pilot p l ; ~ ~ i t  tt-i:lls were e;lrri~'d O L I ~  011 V L I ~ ~ O L I S  difrerent substances to  
obtain a preliminary asscssmetrt and  to  establish dosage rates. Slris work was 
followed by trials at the Admiralty Dislillirifi Experimental Statiori or1 f~~l l - sca le  
plants, and  now a n  aircraft cnrl-icr, cruiser and  destroyer are  carrying ou t  trials 
:It sea. 

What Antifoam Does 
'The antifoam being used in these trials is one  of the polyethylcne glycols. 

I n  order t o  obtain the full cKect of the material, quanti t ies a s  low a s  0.0005 per 
cent by weight o f  sea-water feed a r e  rcquired. In  thc various trials which a r c  
being carried o ~ ~ t  a t  tlrc Admiralty Materials L.aboratory, the Admiralty 
Distilling Experimental Station and  in various ships in  commission,  the anti-  
foam has been injected wit11 Admiralty evaporator  compound .  T h e  quanti t ies 
o f  antifoam required ;Ire too small to inject separately and  it has  been found 

' convcnicnt t o  liiix i t  with evaporator  compound  dur ing manufacture.  
I n  a normal evaporator  the ebullition level is maintained just up  to the t o p  

coil for maximum o u t p ~ l t  without priming. This  method of running ensures 
that  all coils a r e  doing some useful work,  a l though tlre t o p  coil is only intcr- 
inittently submerged in foam and  splasliings from the body of the  brine. T h e  



coils immediately below tlie top coil arc submerged in foam of varying 'dense- 
ncss '. Thc more dcnsc tlic foam becomes, the grcatcr will bc tlrc 1ic:tt transfer 
fr-orn coil to brine for given stcam and brinc tcniperalures. 

I f '  antifoam is suddenly added to the feed of a running cvapor-ator, the 
eh~tllition appears to  die down and the brinc level in the shell falls by twclve 
to  eighteen inchcs, uncovering the top thrcc of four- coils. This is bccalrsc the 
antifoam has greatly redirced the surfacc tension of ihc bubbles of steam fc>rmcd 
on the coil surface, so that they are rclcascd before they ca11 grow to any apprc- 
ciablc s i x .  Tlic br-inc it1 the shell is thus more ' dcnsc '. If the brinc lcvcl is now 
raised to  cover all tlrc coils i t  will bc apparent that, for the srtnre coil area, it 
will be possible to  obtain a greater heat tr:ulxfcr rate. It s l t o ~ ~ l d  ~ i o t ,  of course, 
bc ;~ss~ln ied  th;tt this greater lieat trarnsfer will be obtained for the same stcam 
consumptio~i .  In lilct, the stcam consumption will rise proportionately to 
the 1ic:lt 11-ansf'cl-. Iiowever, it slrould Incan that,  provided the ncccssliry iluantily 
of slcani is available, i t  will he possible to obtain a liiglier output from any 
given cvrrporator. 

Diffic~~lties 
If f ~ ~ l l  advantage is takc~r of the increase in the heat transfer rate, i t  will nicnn, 

of coLIrsc, that tlie vclocily of vapour up the shell and through thc bafllc is 
incre:tscd. I t  lias been fo~rnd that, in spite of the grcat reduction in foaming, 
these higher- uclocities d o  create a tendency to  droplet carry-ovcr from the brine 
surface, into the bafllc. l'his cfrect can be obviated by reducing slicll vacuurn 
to bclow the 20 in normally ~lsed,  and therefore, tlie specific volurne of the 
vapour and t l ~  vapour velocity. I t  is also possible that tlic higher brinc 
tcmper;lturc obtained witli tlie lower vac~11111r makes the a n t i h a m  itself morc 
cfl'ective. A reduction of shell vacuum much bclow tlre normal 20 in  is, however, 
undcsirnhlc Sroni the point of view of c c o ~ ~ o m y  aud fiom the point of view of 
scale formation. 

In n number of nau;~l plants, the comhincd hafllc and splash platc is fitted 
low down in the slicll immcdintcly ;tbove tlie top coil. In sori~c o r  thew plants 
i t  has hccri found that, when tlic water- level is raised to  thc top coil, tlrcrc is a 
tendency to splash brinc into tlic balflc arid produce dirty water ; if the water 
lcvcl is lowcrcd sufficicntly to ensure clean watcr;tlic output is reduced to about 
th;tt riorrnally produced without antifoam, and the top coils, which ;\I-c only 
intermittently covered by splashing, scale up rnthct- more rapidly than is ttormnl. 

N o  distilling plants, fitted in warships, are designed ( o  allow n very great 
incr-ease on the cuapor;ltor c;lp;~city with tlicir existing distillers and pumps. 
' Ihe limit on maximum o~l tput  is, of C O I I ~ S C ,  more obvio~ts  ~rtidcr tl.opic:iI 
conditions. In very few pli~rits will tlic feed rcg(~l;t~i)r.s co~itr-01 to ~ l i c  r l c ~  I C V C I S  
rccluircd wlictr antifoam is used. 

Current Trials 

13cc;tusc tlrc elrcctiveness of the antifoam is likely to vary with dilt'crcnt 
dcsigns o f  distilling plant, i t  is impractic:tble to introduce i t  gencr:~lly into the 
Service until i t  lias been adequately testcd on a rcasonablc nurnhcr of types of 
installatiori, particularly as in somc cases i t  may rcs~rlt in a reduction of output.  
I t  is intended to continue witli trials in \,arious ships in service until tlicrc is 
sullicicnt illformation on which to basc a realistic assessment. Eventually, if i t  
is considcrcci 11131 its ititroduction is warrarrted, i t  will be introduced as the 
stocks of the present Admiralty evaporalor compound become exhausted. 
Clnfortunately i t  is u~icconornic to reprocess compound to include anlili)am, 
and  it  is not possible to mix i t  on board. 
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