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Improve plant efficiency with .... 

The new Hw ~ o l  
ears of knowledge and expertise in Bellows Sealed And the elimination of this potential leak path p 
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$G>., .-,,, .prwtdas for a cleaner, safeiworking environment. suitablefor any application whereaconventionall 
&Verysimilar in design to a conventional Globe valve, but Cast iron valve might othelwise be used. 
$:idththe an-impottant difference that the stem is isolated As with all Hattersley products, this valve has 

.~&!:3mnthe service medium bv means of aflexible metallic designed, manufactured and tested to the hiahe .~ -.- - -  - - ~  - ,-; bellows, our new valve diienses with the neeo for glano spec;f~cat~ons, comptylng W th BS 5152. AndkNH h@, of. A -': 
to prevent leakage. course, beenassessedto BS 5750 Part 1 - yourguwadse 
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Institute News THE INSTITUTE OF HOSPITAL ENGINEERING 
ONE DAY SYMPOSIUM 

Northcroft Silver Medal 
Award 1984 
T H e  Northcroft Silver Medal Award for 
1984 is made to D. Harper for his Paper 
entitled 'Minimising the spread of Lrgion~ 
naires' Disease' which appeared in rhc 
March issue of 'Hospital Engineering'. 

Medical Gas Installations 
A talk given by Mr N. Gaskell of Medical 
Gas Installations Ltd at the Post Graduatr 
Centre, Queen Elizabeth Hospital, 
Birmingham on the 22 January 1985 on 
Site Generation of Medical Oxygen centred 
round the  development of oxygen 
concentrators used as a means of supplying 
a medical gas pipclinr system in a hospiral. 
Basic design details were explained and 
with the help of slides actrlally showing two 
U.K. installations the feasibihy was amply 
demonsrrated. The talk was extended to 
include domiciliary concentrators and a 
current producthn model was used to 
indicate the various items which makr up  
a unit. Mr Gaskell also gave a brief outline 
of the proposed changes to the medical gas 
pipeline standards to bring them in line 
with up-to-date information. 

The Engineering Council 
T h e  Engineering Council is asking 
companies ro subscribe to its work by 
becoming Industrial  Affiliates and 
members of an industrial forum. The work 
of the forum will he developed, says The 
Engineering Council, by discussions with 
the Industrial Affiliates. The Engineering 
Council explains its work in some depth 
in information going to employers of 
engineers, under the theme "Helping to 
shape the future of engineering and 
technology". 

The Watt Committee 
Publication of Small-Scale 
Hydro-Power Report 
Small-scale hydnl-power, which, as defined 
hy a working group of thc Watt Committee 
on Energy, includes any hydro-clrctric 
scheme below the size which the puhlic 
electricity generating hoards have them- 
selves considered worth developing, has 
the potential to provide energy equivalent 
to some 200,000t or 300,000t of coal per 
annum, says the working group in the 
fifteenth Report of the Watt Cummittre. 
T h e  Report presents a revised and 
augmented version of material rhat -,as 
discussed at a Consultative Council meet- 
ing of the Watt Committee on 5th June 
1984. Unlike its immediate predecessors, 
which dealt respectively with nuclear 
energy and acid rein, it is devoted, as D r  
J. H. Chestcrs, Chairman of the Watt 
Committee, writes in a Forcwurd, tn a 
renewable energy source; hut like them, 
it is intended to clarify what ar rhc moment 
could hold u p  developmenr. 

'FIRE PREVENTION' 
at 

The Institution of Mechanical Engineers 
Birdcage Walk, Westminster, SW1 

Wednesday 26th June 1985 
The Hospital Estate, because of its very nature, is subject to many different kinds of 
fire hazard. It is essential to offset these risks by incorporating fire precautims which 
are both economical and acceptable to medical practices. This Symposium explores 
the policies which have been developed and looks at developments in this field. 

PROGRAMME 
10.00 Coffee 
10.30 OFFICIAL OPENING by Chairman for the day JOHN BOLTON ESQ, 

CB. L L B  (Hnns) Lond. CEne. FICE. FIMechE. Hon FCIBS. FlnsrE. 
F C I A ~ ~ ,  Hon FIPHE, Hon F I H ~ ~ ~ E ,  FRSA 
Chief Works Officer and Director General of Works 
Department of Health and Social Security 
PLANNING FOR FIRE PRECATIONS AT NATIONAL LEVEL 
Speaker: M. F. KEMP E S Q  AADip, ARIBA 
Superintending Architect responsible for Fire and Building legislation 
Department of Health and Social Security 
PLANNING FOR FIRE PRECAUTIONS AT REGIONAL LEVEL 
Speaker: G. W. AYRES ESQ, ARICS, ACIArb 
Regional Works Officer 
North Western Regional Health Authority 
ENGINEERING ASPECTS O F  FIRE PRECAUTIONS 
Speaker: D. LOMAX ESQ CEng, MIEE 
Principal Assistant Engineer 
Trent Regional Health Authority 
Lunch 
RESEARCH I N  FIRE PREVENTION 
Speaker: N. PEARCE ESQ, CEng, MIMechE 
Princinal Professional and Technnloev Officer -, 
D e  artment of Health and Social Securit 
F I ~ E  PPRCATIONS IN EXSTING B ~ I L D I N G S  
Speaker: T. GREENWOOD ESQ, FIFireE 
H.M. Inspector of Fire Services 
Home Office 
PROBLEMS AT DISTRICT LEVEL 
Speaker: R. L .  E COX ESQ 
District Fire Officer 
Preston Health Authority 
OPEN FORUM 
Close 

p- 

TICKET APPLICATIONS 
B .  Please norr rhur rickerr are ovailahk 0AT.Y f i m  7hr  Insr~ruri~ 01 Hoipird 
En@ecnq,  (721: Porirrnourh (0705) 8231861. 

To: The Secretary, The Insrituatu of Hospital Engineering, 20 Landport 'Terrace. 
Southsea, PO1 2RG. 

. . . . . . . .  Pleaac send me. .  licket(sj for the ONE DAY SYMPOSIUM enlillcd 'Firc 
Prcvenriun'. to he held on Wednesday 26th Jim 1985. 
I cnclusc L .  . . . . . . . . . . . . .  .to cover the cost. 
'Ticker ru include morning coffer, lunch and VKr. 
Mcmher: L46 Non-Memher: t51.75. 
No fees will he ruturned for canccllalinns [in wriring please) icccived afler middv 
on 'Thorsd~y 2Orh June 1985. 
V M  rcgisrarion no 339 3963 20 

NAME (in capirnls please) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R,ailinn Non~Memhcr (please lick: 
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Talking Point Thc aurhor ix a member o/Cou,ail  m d  L ) i w i i t  Whrks Ofiier ro Nonr'ick 
Health Authorit.v. 

Value for money? 
J A PARKER CEng FIMarE FIHospE 
WC hear a grrat deal about rflicirncy and 
value for money these days but what does 
it really mcan? It is vcry much the fishinn 
to examine closcly the output from our 
manpower and the return for money 
invested, on a kccn cnmmcrcial, and vcry 
idten, ;t q u i t  daubtful sunistiual hasis. In  
the National Hcalrh Scrvicc thcrc is still 
quite a debate NI drtrrminc thr mnst 
accuratc mcthod of producing Performance 
Indicatnrs tn endeavour to compare aspects 
of rhr srrviue, hut how often do we hear 
that one method or another cannot bc used 
hccausr it dncs nnt armparc 'like with I l k c '  

As engineers, WC arc able to calcularc 
uffifiuiencirs uf many engineering processes 
and picccs nf equipment but arc not always 
willing to apply our abilities and our 
learning to thr subject of managmcnct. 
The logical mind of the engineer should 
hc able to dcvclnp systems from first 
principles and apply them to whatever 
prnhlem may be k i n g  them. Many people 
wwld say that this is probably, in the 
main, common sense, so why is it that 
when we arc fsccd with managcmcnt 
prohlcms common sense seems to fly out 
of thr window. 

Of course there arc somc prohlems of 
managcmcnt which invnlve peaplc and in 
ruch cascs bring emotive forces into play 
which send penplc rushing off tn cnnsult 
rhc latest offerings from the academic 
piychologiss. It is interesting tu see hnw 
cnmmon sense and logical thinking can 
very often produce results which arc 
cxactlg the same as those achieved by the 
application of much morc cruditc theories. 

Generally speaking, life has becnme 
much morc concerned with involved 
achnological develupmrnts which not only 
concern us in our prnfcssional pursuits but 
have a lnajor influence in our daily living. 
The rate of tcchnolorical development in 

medicine has created many ufthe problems 
fimnd in thr Natimal Hcalrh Scrvicr today 
and in order tn cape with some of thesc 
pressures mnre tcchnnlagy has hccn 
harnessed in thc bm oicnmputcrs. 'l'hc 
idea is to be ahle to make dccisims a n  the 
most up to date infixmation availahlc and 
~hr r rby  be able nl apply the rrsourccs 
availahlc, horh manpower and financc, in 
the must cffcctivc way. 

Snmctirncs 1 feel that thc objectives of 
the service tend tu become clouded hy thc 
ohsession with high technniogy and thc 
short-term justification on financial 
gruunds. I h i s  has b e n  wry evidcnt in 
mmy modern dcvclopmcnts where saving 
in capital cnsts has hccn to the detriment 
of rcvcnuc consequences with, in mmy 
cascs, a disruption of patient services. 
Thcrc has hccn a dcclinc in engineering 
rrsrarch spending in Rrilain in recent years 
and it is perhaps bccausc we havc not hcrn 
researching sufficiently those aspects (11' 
modern engineering and constructiun that 
failures have occurred. Could mare 
rcscarch spending be a worthwhile 
investment to incrcasc our efficiency and 
bring about prravr value for money? . 
Rrsrarch into these developmcnrs would 
havc prnduccd suflicicnt infi~rmation to 
enable designers to narrow the failure gap 
and so pruducc lung lasting facilities in 
which to allow nthcr pnrfcssims to 
pracdsr, again 10 the benefit of the patient. 
If this is not so, where havc wc gone wrong 
in cithcr the infirmation that has been 
prnducrd, or, in the application of that 
information? It is through jnurnals such 
as this that thc communication of this 
information can he directed to those people 
who nccd to cnnsidcr it and annlv it. .. . 

In recent years there has been an attempt 
at standardisation to enable hospital 

prnvision to h r  aceclcrated with a morc 
cffcctivr value icw mnncy which, in itself, 
is a good theor" hut in pritcti~.c ilwm't 
sccm u, haw pruduccd thc desired rcsults: 
certainly not from a maintcn:mcc point 01 
vim.  Again variations on  his thcmu hwc 
hrnught into heing Nuuluus which : ~ t  thc 
rnnmcnt seems to he the panacca o i  thc 
National Hcaltlt Scrvicc - time :done will 
tell if it is thc ;insnu u) :!l1 our pl-d>lcm\. 
Bearing this in mind, a careful analysis 
should he carricd out u i  thc infimn;~tim 
cnllcctcd by thc users so that, r n ~ d c r n  
materials allnwing, the next pcncratiolt of 
health C.jcilitics will he even heuur viduc 
for money. 

How ought we a) he nurnitwing o u r  
efficiency? Is ~mnnparison of ~ 0 5 t h  sufficicnl 
without an agrucd hasic sbandard? Wlral 
shrruld that basic standard hc? I'hcsc arc 
somc :-f the many questions that arc being 
askcd today, not nnly of thc National 
Hcalrh Service hut ofa  much wider sucnc. 

A consultant surgeon has suggested that 
a team ofcx~xricnccd scninr dnutors could 
he set up as hnspiwl insprcl<rrs a vet work 
loads nf mcdics. Could there he a similar 
answer as regards the monitoring of 
cfficicncv of works officcra in 1hc scrvicr 
rather than hy thc usc of dubious 
pcrfimnmcu indicatnrs? Nn doubt some 
would say that i t  is thc joh of Trcasury 
Audit to evaluate thc scrvicc, hut that c:$n 
nnly be on a financial hasis. Is  there need 
t n  bring in a sysrcrn nf profcssinnal or 
technical audit and rnirht this hc a snirl- 
off of either Griffiths oryhc Wnrks kvicw? 

Whatever hanpcns, the rcsooncos a v d  
able a, the Nat&al Health Scrvicc in thc 
future will haw 10 he used as cfficicntly 
as and that might moan even morc 
standardisatkm. As Henry Ford said, 'ynu 
can havc any colour you likr, as long as it's 
hlack.' 

Southern Branch Annual Dinner Consdative Council Meeting 
This most successful social event was attended by members and their guests at the T h e  Watt Committee on Encrgy 
Ashburn Hotel, Fordingbridge, Hampshire. announces that its Seventeenth con sol^ 

tative Council meeting will be held at thc 
Rnyal Socicty of Arts, John Adam Strout. 
Iundun WC2 on l lth Tune 1985. when the 
theme will he 'Thc Encrgy Industry: thc 
Challenge of thr Disposal of Solid and 
Liquid Wastes'. The merting is srrangcd 
iointlv bv the Institutiun of Geologists. the 
G e o ~ b g i c a ~  Socicty and ih; Watt 
Commitlee on Energy. 'l'hc meeting will 
br opcn to mcmbrrs of the prnfcssional 
institutions comprising the Wart Cnm- 
mitter on Energy and other persons with 
profcssional interests in the suhject. 
Enquiries may he addrered to: 711e Serreroty, 
Wbtr Commitlee on Eneru, S o v o ~  Ifill 
House, Savoy Hill, Inndon WCZR OB[J. 
2 1 :  01-379 6875. . . 

~nstitute qf ~ k p i r a l  Engineering), Mrs Hadley, Mrs ~ & e ,  Mr K &ce i~ecrerukv)). continued on page 16 
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7his paper war fi~sr prerenced at the I~~sti tute? s.vmposiurn 'Hospilal Dcuelopmentr ' in .7munq' 
1985. The uurhor is Regional Workr Officer f i r  North East n a m e s  RNA.  

Forms of contract, tendering procedures 
and documentation 
B W EAST CBE FRIBA 
The Secretary of Stale in the N.H.S. Act 
1977 (amended 1980) directs Regional and 
District Health Authorities to 'exercise his 
functions' in respect of building and 
engineering contracts; thesc Authorities act 
as principals and as these contracts concern 
public funds, Authorities have a general 
duty to secure best value for money, 
conform with general government pulicy. 

This is what gives the Accounting 
Officer (Perm. Sec. DHSS, Sir Krnneth 
Stowc) the most reliable assurance that he 
can, if required, explain the actions of 
Authorities to Exchequer and Audit or, if 
required, the Public Accounts Commirrce 
of the House of Commons. 

The Banwell Report and N.J.C.C. Code 
for Selective Tendering are generally 
adhered to in the Health Servicr and there 
is a general rrquirement to use cln1IractS 
published by the Joint Contracts Tribunal. 

This  is underlined in Authorities 
Standing Orders. One must also comply 
with E.E.C. Directives (CH2) (30th 
Decemhrr 1983) which require construc- 
tion works in excess of L590,OOO to be 
advertised in thr E.E.C. Journal. 

The 'Assurance of Readiness tu Proceed 
to Tender' procedure adopted by the 
N.H.S. together with the avoidance nf 
prime cost sums wherever possible ensure 
that the design is fully thought through 
before the Building Industry is invited to 
tender and has done much tu reduce time 
and cost over-runs in N.H.S. contracts. 

Judgement of method of 
procurement 
CONCODE Part 1 Chapter 1. Gives 
guidance on the basic types of contract. 
a) Lump Sum. 
h) Contracts basrd on Mrasuremrnr. 
C) Contracts based on approximate Rills. 
d)  Contracts hasrd on existing Priced 

Schedules of rates in the N.H.S. 
(Measured term). 

c) Gmtracts based on reimhursemcnt of 
contracturs costs. 
e. l Prime Cost. 
c.2 Management Contract. 

In addition it addresses methods of 
procurement ;.c. 

Single Tcndcrs 
Nrgotiatrd Tendrrs 
Competitive 
live Stage Tenders 
Lksign and Construct 
Consortium (Joint Venture) Tendrrs 
Service Tenders 

A contract is a serious business not tu 

he cntrrrd into lightly and selectiun be fully ~lescrihrd in advance; also used for 
depends on judgement. Let us examine early start e.g. after fire damage. 
our information armoury. 
1. T h e  Banwell Report. 

The Fixed Fee Form of Prime 
Cost Contract. (Mostly uscd on 

2. NJCC codes for Single Stage Sclectivc repair,altematiun work), prilIlC 
Tendering and Two Stage Sdectivc of labour, and ,,lant and 
Tendering. fixed fee (or percentage) addition. Thc 

3. JCI' Practice Notes relating to the ~ d d i ~ i ~ ~  is to cover overhrads and prufit. 
various forms of contract of which liendering is on the fixed fee or percentage 
PN2O (Revised 1984) entitled 'Deciding addition. Coal Control difficult and special 
on the appropriate form of JCT provision has to be made lilr inspecting 
Contract' is particularly helpful and the accnunts. Little incrntivc fc,r nmractor to 
various forms of Building Contract. h, economical. 

Remember that whcre work is Billed the 
Employer becomes rrsponsihle h r  Two types of contract 

A. DESIGN BY THE 
EMPLOYERS ARCHITECT DESIGN OF (OR 
OR OTHER PROFESSIONAL t x N J & y R  
CONSULTANT 

9.1 T h e  JCT Srandard Form with 
1 Lump Sum Price Contractors Design. 
(Subject to Variations, Fluctuations or ~2 l'he TCT snndard Form with Quants. 

Sum' arc between:. 
The Agrremcnt for Minor Building Works E(or prtion) hy C w n q  
(Tanuarv 19801 'MWA'. -. -X. =--:-- - 
,. l 
The Intermediate Form uf Building R.I SF wirh 

l 
R.2 SF with Quanl*. 

contract. (1984). 'I.F.C.' Contractors Design (Muditicd hy 
The Standard Form of Building Contract 

Conrracwrs lksigncd 
punicm supplcmcnl.! 

Without Ouants. . 
slandard o f ~ u i l d i n g  contract Practice Note CD/IA I R Practice i . u  Works Nolc dwigned ( 3 1 2  

with Quants. (1980). i.e. Proposals from hy Architect with a 
One of the judgements to be made cnntracmr, fur pwrion to hc 

clearly concerns the contract period and dc\ipn and designed hy the 
as suggested a rough guide:- c~nstruction. Contractor. 

Period JCT Guidance 
MWA 'h 12 Montha Up Practice Norr M2 Po~sibilities for choice 

to  ~50,000 ('81 on Agreement. 
priceal Other pssihilities for choice dcpcnding cm 

I F C .  '1'0 I 2  Months + Prxticc Note 20 circumstances - 
Up to L250.000 tRcv '84). (a) Measured Temm - Suitable h r  
('84 prices) 

SF Any pcriud. Pmctice Note 20 programmes of maintenance. 
(&v. '84). (h) Model h m  A-  IEE 1Mech.E. 1982 

A2 Indication of price 
With actual price being determined as 
work proceeds. 

If an carly start is sought. 

The Standard Form w i th  
approximate @ants. (Apparently 
used for L40-60K value work). 
(The only difference between a Bill of 
Approximate Quants. and a BOQ is that 
approximate quants. are prepared fmm less 
complete design information: Bath types 
are in accordance with the S.M.M. of 
Buiding Works). (JCT currently pnducing 
some drafting amendments). 
Its use would be amsidered whcre the 
naturr of the work is such that it cannot 

~ ~ 

amendments. 

(C) Joint Ve~t~~r r ICons t r r t iun~  - (iruup 
formed fur large complex proiecls: 
With common interest - need In h ~ .  
jointly and severally rcspunsihlc. 

(d) Management - Contractor advises on. 
and managcs work. He gcts a fee plus 
reimbursement of cast of work which 
is itself let on a series of suh~contracts. 

Assignment 
'The clients ability to assign work varics 
with the type of contract selected - 
'MWA' N o  prwision hut form allows 

for ilrscriplion or an instruc- 
tion against a Pruvisional Sum. 
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'1.I-C.' Provides for 'naming' which 
gives a domestic sub-contrac- 
tor rcsult. 

JCT 80 + Provides fnr nomination 
Quants. Clause 35 or 'naming of 3' 

which gives a 'domestic' 
result. 

Fluctuations 
'l'hrsr can be handled in various ways - 
(a) Fixed price - Nil. 
(h) Limited - Limited to statutrrry 

contributions, Icvics and taxes. 
(cl Full - Iahour  and material costs and 

statutory contrihutiuns, levies and 
taxes. (12 Months and over). 

(dj  Whcrc Limited - Government 
undrruking for full pre planning and 
not exceeding one year; no undue 
delay in accepting render, nomination 
etc. and avoidance of V.O's. 

Contract Size and 
duration 
3% years maximum. (HN('8I) 30 Consult 
DHSS!). 
3 years f13-ISM. 
4 ycars i18-21M. 

Tendering methods 
1. SINGLE TENDER 
'There is no element of competition and use 

would bc limited to:- 
Public Utility Services. 
Specialised Equipment (matching). 
Work of great urgency. 
Servicing of specialist equipment. 
Jobbing works. 

2. NEGOTIATED TENDERS 

3. PARALLEL WORKING 
Disadvantage, over-optimistic estimates. 

4. SELECTIVE TENDERS 

S. TWO STAGE TENDERS 
Allows rarly contractor collahoratii~n. 

First stage of tendering covers scope of 
works, construction methods, program 
ming, management methods and basis of 
costing. 

6. DESIGN AND 
CONSTRUCT 

Brief t sketch drawings (offices, sturcs, 
residenlial). Firms must be experienced in 
the type of work. Don't needlessly lay 
down requirements which restrict the 
design solution. 

7. JOINT VENTURE 
TENDERS 

Whcrc the 'vcnturcrs' are jointly and 

severally responsible. (Yorkshire and 
Oxfi~rd R.H.As): Where they havc thc 
facility u, discuss and agree matters r~f  
working together, integratiun of scrviccs, 
site organisation, programming belurr 
tmder hid is made. Greater uurnmilmcnt of 
the contractors to each other. Rcrnwal of 
situation whereby the Building Contractor 
hlames the services tor delay and visa 
versa. No financial penalty to the clicnt if 
unr of the contractors fail. 

8. MANAGEMENT 
CONTRACTING 

5 factors in crrmbination and v, a 
sufficiient cumulative extent. 

Need to bring finished building into use 
as early as pussiblr. 

Need to accnmmodatc design changes at 
minimum additional cost and t imc 

Need for flexibility of planning and 
execution of construction. 

Need ur apply construction to early 
planuing and design. 

Nrrd v> strcngthcn the management 
applied on behalf uf thc client. 

I am conscious that [his complcx topic 
requires more lime and spacc to do i t  full 
iustioc but I hope if nothing 'Isc to havc 
lifted the lid off kndora 's  Box and 
exhibited the scope of possibility from the 
contents. 

A breakthrough 
in patient 

handset design 
The latest m~crocomputer tectiridogy has t~eeri irseli 111 
develop a complctcly new design of pateril tiandset wti~c:ti 
rnakesour nurse call systerrl even more reliable A tio:;IoI 
addt~onal benef~ts have beer  ~ricorporated ~ricludng 

l l Simple tooperate controls. 
1Strong. hghtweightcasew~th comfortable 

rounded corners. 
l I Robust)ackplugconnectorwhicheaslly 

(dls)engagesfrom the wall unlt to avoid 
damage. 

O Convenient linen clip to keep the unlt close 
at hand 

O Upgradecapability forexlstlngsystems. 

The assoc~aled wall u n l  has two compartments to kciir~ tlri: 

nursc call syslern separate frorri the rrialns voltago E x t l  
cnrripartrnerlt has 11s owrl cover plale for safc and  
curiveli~ent rnantenance 

f Formore mformat~on please phone 
a 

>/ 
John P r ~ c e  on Wolverhampton 

(0902) 895551 



Water treatment selection for 
package boilers - its effect upon 
boiler operation and energy cost 
DAVID FISHER CChem MRSC 
Sinec the oil crisis in thc early srvent.ics, 
uscrs of mergy tmve bccom,, increasingly 
awaw nf its cost and thc r+Tect these costs 
can hnvc on ikctory gate priws. 

It is natural therefire, that  managers and 
cnginwrs in both the public and privatt 
scctnrs look closely a t  wiys  and mcans of 
reducing upcratmnd m d  maintenance costs 
tu a rnininurrz. 

This artirlr iutlines how proper 
omsidcration to watcr treatment. 
rcqninxnents wilhin thc boiler housc can 
m;rkt! signilieant rrmtribution to reducing 
these costs and obtain thc maximum in 
lrrrns of operational eltirirney and tl.ouhk- 
fwr  rrperatum oltlrc hoilrr plant. 

The prime eansirlrration of any water 
t r w t m m t  praflamrnc will bc tn prevent 
scnlr deposition ;md corrosion within the 
bc>ilrr and fcrd lines. Ilowevrr, beforc 
discussing in some detail modwn methods 
of approach to hoilrr water trratmenl, it is 
wwthwhilc wviewing Lhr rffect thid scnlr 
deposits ;md mmmion ran h a w  i in  

clperatlon ;and energy costs. 

Scale 
%ale dcpnsits within the boiler, will have 
thc cffect of reducing heat transfer with its 
consequent dl'cct upon fuel consumption 
and sale operntim ofthe hoilcr. 

Generally speaking. sr& f i~rm~dion will 
Lend to ht! k~eates t  whwr the heat flux is 
gr.eatcst. Modern p;irk;~ge boilers transfer 
Ircat over a much smaller surfacr iwen and 
much higher peak hrnt lluxes trnd to Luke 
ploec. This rmkcs these units f;ir more 
sensitive to scale drpnsits than the rwlier  
types. 

The ell'ect of m y  scale deposit on the he;d 
ttxnsfer nurfxc  will lhc to thwnlally 
insulatc t h r  w;rterside of hreting sut.li~t., 
rrtardmg thc flow o fh ra t  from the metal to 
the watrr. The only way that  heat can grt  
through this insulating hswrierolsmlc, is to 
rawr the metal tcmperalurc. In this way 
the heat is forced through to the wntcr, 
whieh, as a mnrqurnce incl-wscs the 
temper;,ture d l h e  gaai,s lwving thr  hriiler. 
'This h;isu twofuld cf f~ct :  
1.11 increases thr  mrtirl lcmpcreiture. 

whieh may endanyer  the boilcr structure. 
2. Highcr exit gas tcnrprrnturrs will vffrct 

and r d u w  boiler. dfici<~ncy 
l e t  us lirst cxaniinr the e lk r t  on t h r ~  

hoilrr slruciuw, by reference to r i g  I ,  
w h ~ h  shows t h r  t G x t  olil ~%ii''scolc on thr  
metid rhcll of a boiler subjcrtcd to a typical 
heat llux of 120.000 HtuniR'ihr. 

With no scale dcpnsit, one can see that  
the gas side nrctal temperalure rr;tchcs 
700°F. In o,ntr:ist to thls, thr  rffer( of V i i '  
sralc is to increase thc metal temperature 
up to 94IYF ibr thc samr heal t r ans f~wwl  
This lntlrr  tmtpcrttture is well bcymd 
WVF,  the trmperature a t  which creep 
hrgins to dominate the elastic pmpwties of 
the metal. In addilion the higher furn;<cr 
temperatort, creates a grrstur expansion. 
and h e n c e  thrusl on the cnd platcs. 

NO SCALE . 7 / A "  - 
- 

1/32" SCALE 

- - -  
WATER - 

SIDE -- 

1/64 1/32 3/84 1 /16  

SCALE THICKNESS - INCHES L". 
F i p r e  2 

For. thc fireside tubes particularly in the 
second and more so the third pass tubes, the 
ell'ert of scale on erecp properties is not so 
critical since the gas tcmperaturvs are not 
so high. In this respect the elfeet olsealr~ on 
the tubes is more imporkiln1 in terms of fuel 
<%eiency. 

Fig 2 illusrrates the uffecr nf varying thickness 
of scale on  thc cfficiiency of !he boiler. 

T h w  U n i m i d  SCOI<, dcqx~sil imhich i s  %r? 
ro thict,,aw r ~ l l  wducr thr o p r a I r ~ 1 g  
c f f i c i w ~ y  r f n  hoiler plont />,v 4 %  Ifthe s ~ z l c ~  
conloi,is high l<wels of imri oxide and sdicn 

1/32" SCALE 

Corrosion 
'The effect of eorrrlsicrn on the hoilcr svstrm 
is probably mow drc~mslir than sr:tltl 
formation. This is due pvincip;dly to t.he f i tc l  
that when corrasion takes place nwtid Iahs 
occurs. This is metal t h d  rannc>t h,, 
replaced and if the corrosion proems is 
allowed to go unchecked then perforation 01' 
the metal will occur leiidine to ;i ewtlv and 

currosion. 
The npptmeh adopltd signi1ic;mtly 

affccts the energy and main1en;mre corls 01' 
thr. boiler house. The next E P C ~ K ~  01' this 

Table 1 
Effect of scale on boiler fuel costs Elannum for varying steaming rates (oil 
costs 50pIgall) 

Scale Thickness  
l / W  1/32' 1\18' IIR' 
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. . Scale and methods of achieved. Huwevvr, duc to thv size.. 
incffirimry ;md wst  r f  thts plan1 involved. 

  re vent ion this prirvss is nc longer p~lpular. 

I.et us lirsl exnminr this problenr of scnlc 
and how it arises. All nalural watcrs 
eontaln dissolved impurities and the 
dissnlwd inrpurttius that, art. of concern in 
causing drporition prnhlmts arr t h r  s d t s  of 
c;ilrium ;md ma~pes ium.  IJnder normitl 
omditmns the. hicarhonntrs 111' these metal 
ions ;arta e,luhlt.. Hr>wrvrr. under the 
influence of heat these break down to give 
1d1'carhon dimide and ina,lul>le carbonates 
or  hvdroxidc. These insnluahlc salrs 
precipitate in the feed tank and feed lines or 
thcy form n sludgc in the hoiln. itselfwhich 
may &!posit on the heat tr;msfer surtbces. 
Othw dtyosits that  muse scale are cidciunr 
sulph;& silicaks and iron oxides which 
lend to dcposit direct.ly on to thc boilet. 
mc,t;rl ;and do not form a sludge. For Lhr 
purpose of this paper, the discussion is 
conlined to the deposits arising Rom 
cnlc~om and rnagnesiunr salts. 

Methods of Prevention 
'Thcrr ;mL two a~mmonly  uscd mrthods of 
se;du prevention. These arc: 
1. Int*vxrl Suliening 
2. K':xttwn;rl Softcninl: 

Internal Softening 
'Thw should not be conlilsrd with intcrnsl 
conditionmg which is described later. The 
term intcrn;il softening describes the lorm 
of twatmcnt in which the watm is rcndcrcd 
non-scale fcrming by reactions that  occut. 
within the boiler itsclf. 

In simple temrs the boiler is used as ii 

n u c t ~ , n  vvsscl. S r d r  finmation is limited 
by cw~vvrt.ing t h ~  11;irdness salts ofCa t Mg 
into ;L frrr. flowing sludge which is renroverl 
viz, rronnal blowdown. However, if' thc 
arnmnrt of sludge pmduced cannot bc 
r4kt ivr ly  or eamumically rcrnavcd finm 
the boiler by blowdown, eonsidcration must 
be grvw to tlrc installation of appropriate 
prr.+ratnrmt plant to remove or reduce the 
himlncss of thr  feed w;lLrr to acccptnblc 
levels 

The two gcnrrally ncc~plrd  means of 
intvrnal softcrring arca either by ccabuni& 
or phnsph;ltc, amdithming with the addition 
of n natural or synthesised organic nmlceulv 
1'1 pi-mwte sludge conditioning. 

Intttmal d l e n i n g  progr;mmrs on today's 
mwirrn package ballcrs needs strict a,ntn,l 
,S the pmblrnns autlirwd wr l i r r  are to h r  

2. Ion Exchange 
Thr  ion exchange prucrss is one thal  nlakcs 
use of materials cupuble denrhirnging ions 
and there are a onmbcr o f  variations by 
which the desired m d  rcsolt rnn lw 
achieved. It is poss~hlv to uti l~st ,  ion 
exchangc resins that  art, sprrific to 
particular. ions and in this way nnc c m  be 
s&rtivc about whieli ions a n  r r m w r d  
from the w;rtrr. 

By far the. simplwt ;and mcst popular in 
use on shell ;and package boilers is the base 
exchange, whereby the truulrlcsornc s r i h  
forming Ca I Mg inns ;,re rcpl;a.vd by the 
innocuous sodium ion. Thw pnduces a 
softened water with ;I h;rdness of less than 
2 p p m  There ale w n s t i m s  on this 
principle notahly l)r~;ilk;~lis;itirm ;and 
Ik~mirrrmlisntion which a n  outlined in 
detail latc!r. 

Reverse Osmosis and Evapwshr s  are 
less cnmmrln in this country ;md are m l y  
generally u s ~ d  whwr pmwr is rrl:<tivrly 
cheap. 

Ion Exchange 
The Lhrer most, popular ion rxch;org<, 
prowssrs eorrmtly in use in t h r  IJK ;m?: 
1. Uase Exchmge 
2. I)cnlknlisntinn/H;is~~ Kachnngc~ 
3. Drmincriili*atinn or Ili.innisation 
Thr  choicc if prrwss will h governed by 
many factors such as: 
(il ' X  Condensate Krturn 
(iil Alkalinity and llnrdnttss levels 01' the 

m:ikr.~up watw 
(iiil Hlnwrlown and heat. rueovrry 

ronsidcrntions 
(ivl Water source and its cost 
(v1 HoiIcr. type nnd its pnwurrihe;rt 

nutput. 

1. Base exchange 
Thc hnsr rxchangn p n m w  involvw the use 
of n strongly acidic cation exchange resin in 
thesodium ibrm. Hard water containing the 
objectionable calcium and rnagncsium ions 
is passed over the rcsin which is usually in 
the form of small huads. Thew celcium and 
magnesium ions replace scdium ions un the 
resin mitrix,  according to the lbllwirrg 
simole chemical reicct~on: 

2. Dealkalisationibase 
exchange 
As mentioned rarlicr, hy ;~,juditinl svlc.cl~m 
of ion exchnng,! resm rnilter~als and tllc 
lbrm t h r w  are in ir hydrogen, M I I I I U ~ ,  
hydroxide etc. <,rw ran Iw wyy s r~ lwt iw  
;rhout which ions ;an. removed from thr  
water. 

Natural waters amlain tw<, t y l w  <,I' 
hilrdnriss temporary or perrnarrtml 

The so cdled twnparnry h i m h a s  r1rriw.h 
from the prrwner nf cithrv e;ilr~um W 

ma~mesiurn hic;whmetvs in tht, waler. IThca 
is n<,rmally q o i v d c n t  to thc ; i lkdin~ty  ,,1' 
thv water.) 
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F i p n  4 
The prrmanrnt hardncss on the other 

hand is the calcium and magnesium 
associated with other salts in the water 
sueh as sulphate and chloride. 

Fig 4 shows a typical plant laynut of n 
DealkalisationiBns Exchange unit. 

Ln this proecss thc i)cslkulisation tanit 
contains a wcakly acidic cation resin in thr  
hydrogen form. As the raw water passes 
over this rcsin only those Ca t Mg inns 
associated with the bicarbonates are 
removed and exchanged for hydrogen ions, 
according to thc following reaction 
2HH t (C;%) lHCO,l, - It- ((!a) R I 2H,CO,, 

(Mgl lMgl 
The hicarbonale is converted to carbonic 

acid (CO, dissolved in water) and is easily 
removed by passing over a degassing tower. 
On exhaustion, thc rcsin is regenerated 
using HCl or H,SO,. 

The remaining non-alkaline or 
permanent hardncsa is then removed by a 
simple sodium base exchange unit (as 
described earlier). Again a water with a 
hardnessof <2 DDm can be achieved. 

On cxhnustim, this resin is mgenemted 
using n dilute w lu l im  of'sndium hydrnxidc 
solution 

'Thc wholt! process is represented 
sehrm;itir;illy in Fig 5.  

'Thc dcmineralisatian or dr-ionisation 
proersfi prrlduces water of a very high 
quality amtiliningzcro solids. 

Tables 2 and 3 summarise the cffcct on 
the various dissolved salts in raw wnter 
which has hwn  passed thmugh the prr- 

. . 
What then is the advnntaer nfthis drnlki 1 

condensatr return and blowdown 
rcquiremen1.i. 

As il genwal rule 01' thurrh, it is not. 
cmsidered necessary 10 inslnll ;I 

Demineralisntian Flimt fbr Shrll boilws in 
the I IK  and it is fhr mow likt,ly that. 8 ,  

sinrple Dasr Exchangc n r  r1ealklll;isr 
Exchnngc plant will auffirc The .;elcrtinn 
will dcpmd upm raw watt.r ;malysis imd 
blowdrlwn requiremcnts. 
Rw high pressure and water. toh<l hoilt.rs 

i t  is gencmlly nccrplrd t h i ~ t  d e  
~ninrralisntinn plants w e  requirtd 

DEGASSI NG 
TOWER 

lAW WATER 

ACID 

STRONGLY 
ACIDIC 

3. Demineralisation 
'The last olant under consideration is 

RESIN 
(H-FORM) 

STRONGLY TO PROCESS 
B A S I C  

to p d u c e a  very pure! water. 
The plant usually cmnprises of three 

distinct seclions and in this arrangement 
enmplete solids removal is achieved. The 
water is first passed thmugh a strong cation 
exchange resin which is in t h r  hydrogen 
liirm and cunverts all the dissolved salts 
into their corresponding acids. This is 
rcprcsented by the following gimplr 
reaction: 
K-H t CdHCO,,I, R,Ca + H&(>,, 

CaSO,,-H,SO,, 
CaCI, HCI 

On exhaustion this rrsin is regenrrnted 
using eithcr dilute hvdn~h lo r i r  or sul- 

RESIN 
(011-FORM) 

~~~~~~~ "~ ~ ~ 

Base Exchange over a simple Base 
Exchange plant. The answer lies in an 
alkalinity and TDS reduction. In t h r  

dissolved solids associated with the 

L 
Dealkalisation plant virtually all the F., 

Haw Water  UX DealWUX Demin 
nlkalinity or temporary hardness are - -p 

removed. In thc Base E x e h a n ~ e  pplat no W 260 Nil Nil Nil 
such reduction occurs. Alk 200 200 20 Nil 

This is quite a n  important considcratinn DS 320 320 90 Nil 
when designing a plant. Table2 Effect of'treatinc water with various idants 

R a w  Water  RX DealkiBX 1)omin 

T H  60 Nil Nil Nil 
Alk 50 50 10 Nil 
TI)S 75 75 35 Nil 
Cost oftreatment pcdl000 gallons 5~ 15p 90p 

~ 

Tuble 3 

Wntcr T rea tmen t  P l an t  W k ,  W k  W k  100% 
Plan t  MU MU MU MU 

Raw Water 16.6% NA N A NA 
Base Exchangr 4'%. I O'ii, N A NA 
1)calkiBE l.X'#, 2.59; 3.2% :l.K'% 
r)t!min <l'X 4 , X  <l'%, < l %  

R a w  Water Analysis 
'I'H 250 
Alk 200 
TI)S 320 

'Ihhle 4 
phuric arid. .- 

Water Trea tmen t  As with the dc.aIkdisntinn unit, the Plant 
aocx, 50% MW, llm% 

cnt.honic acid formed is easily removed by - 
MU MU MU MU 

-------p ~ 

passing thc water through a degassing R;twWatt.r 6% 15% NA N A 
tower which is Lhr next unit in thcx pmcrss. Base Exchnnge 1 .5!1 2.556, 4'V 52 

Thc third and last unit in the process 1)enlkiUE < I  % < l %  l < l % ,  
contains a strongly anion exchange resin in 1)mmin <l? < l %  I '  ( 1 %  
t h r  hydroxide (OH) fbrnm. This has th? effuct 
of removing and neutralitiing the sejd Water Analysis 
radicals formed in the cation exrhangc unit. TH 60 

This proceeds by the followingreaction: Alk 50 
H OH + HCI - R- 

1 H,O 
TI)S 75 

+ H,SO, R, SO.,  Table 5 
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It is most prrllmhlr that  f ir  the majority of 
hoilcr plants m o u n t e m d  ill  the paekagr 
hoilcr market ;i simple biae exchanged 
watcr will he sufficient provided its analysis 
is similar to that  outlined in Table 3. On the 
other hand it is most pmbihle that  if thc 
;~vidnhle water has an analysis similar tn 
that in Table 2, then a 1)ealk;~lisation~B:isc~ 
Kxchimge plant would he required. 
Ilrrwcvo, thin IS hy nn means certain, since 
mndrns;ltr return and blowdown 
ransidrrnlims will have on importmt 
lrnring on the srlretion nfplant. 

This is hrst illustrated by referring to 
Tehles 4 and 5 which indicalc what thc 
blowdown requirements would be fur plants 
operating with various mnkrwp watcr 
quality based on chemical eompasitinn and 
condensate return. Thew tnblcs have hecn 
drawn up to conform to BS24X6 with 
regard to boiler wntcr quality fir a typical 
package boiler operating a t  100 psig. 

These tables illustrate that  in the 
~ c l e e t m ~  of a suitable pretreatment plant, I blowdown requirement is a very important 
consideration. Using the 'thinner' ofthc two 
w a t ~ r s  illustrnted above, i t  would he 
eo~nornictilly possible to run a boiler plant 
using 100% make-up provided heat 
rceuvery was installed. As a rough guide to 
thr  relative capital wsts for a 1000 gp h r  
plant thcsc n1.e: 
Base Exehnngr X1500 
Dralkslis;~tionlHK X10.000 
Demineralisation X15,000 

It can bc seen from the loregoing 
discussion that  plant selection is not simple 
and straightforward and many Cacturs have 
to be taken into consideration. Simply 
scleeting a plant based upon flow rate 
cnnsidcratians is not salishctory and i t  is 
advisable to engage the assistance of watcr 
treatment consultants. 

Feed Water 
Conditioning 
The discussion so far has been primarily 
related to the type of pre-treatment plant 
require3 in order to provide a water of 
suitable quality in terms of hardnew and 
othcr dissolved solids lcvels. Unfortunatelv 

and curruiiinn in the system. 
The next important part of the hailcr. 

water treatment programme is feed watcr 
conditioning as distinct from feed water 
softcning. With fccd water conditioning we 
are concerned with conditioning the feed 
water so as to render i t  cumplelely scale and 
corrosion free brlbre entry into the boiler. 

We have sccn how with the use of 
suitnhlc prc-treatment plant we can reduce 
the hardness lrvel to 2 ppm. At this level of 
hardness i t  now becomes cennomieally 
i~cceptablr to remove this small residual 
hardness chemically so that  the optimum in 
terms of boiler elrnnliness can be achieved. 

In Iiet with Lhr correct selection and 
nnnlieatian of chemical treatment i t  is 

The most common means of achieving 
this is by the use of phosphate or ehelant tbr 
scale conditioning. Both are acceptable but 
with very d i f i r ing  mechanisms and results. 

Phosphate 
Conditioning 
With phosphate conditioning the treatment 
involves the addition at' small amounts of 

phosphate to thr  frcd watcr to fol.m 
i n d u b l e  calcium phosphate, calcium 
phnsphatr is prrflwx~d to enlriurn rarbuni~tc 
hcc;rusr it farms a less 'sticky' drposit and 
gives a mobile sludge which can hc easily 
ren~ovrd from tlrc boilcl. via tlrc hlowdown 

Boilers nn sueh a pmpimmt ,  nrr 
generally very eltwn, howrver, i t  should be 
noted thitt sueh programmes are still 
prrripitating pmgriunmrs and ovcr a pcriod 
of timr tube deposits will result, albcit nn n 
much rcduecd scnlc thim for an intwnal 
soltening pmqamme.  Nrvt~rthelrss. the 
pffrct on heal  transfer and energy costs can 
be sipificant.  Thus the movement from an 
internal softening pwgrarnme to one with 
external softening plus internal eom 
ditiming with phosphate will give a signifi~ 
cant improvcmcnt in boilcr~rleanlincss. 

Frequency of drsenling and clrnning rrf 
the builrr can he reduced from onct! per 1-2 
years to once per 6-10 years. 

Chelant Conditioning 
Chelant conditioning diffrrs t'nm 
phosphate conditioning in as much as the 
residual hardness reacts with the addcd 
ehelant to form n suluhlc romplrx. With this 
approach it is pussible I*, attain a boiler 
water eonditiun with no insoluble 
impurities and hence the potential ibr 
deposit build-up is eompletrly eliminated. 
There are anmc minor modifications tha t  
may be required to look after silica and imn 
oxide but in genttral thrsr  trcatmrnts have 
b w n  extremely successful p;rtieulsrly on 
high pressure water tuhr bailers ;md in the 
last 5 years this suecew has also been 
transfetred to low pressure and package 
hoiler units. 

Chelant progmmmcr. can have onr major 
drawback. in tha t  with inadequate contnd 
resulting kom over reed o l  chelant, i t  is 
possible to h a w  ehclant attack on the metal 
surface causing earrnliinn. This has h e n  
nukd in high pressure wntcr tube hoilers 
but rarely in package boilers. 

This prohlem has brrn overcome, however, 
with the introduction of chelant /polymer 
programmes which allow the chelant ro he 
fed substaichiome~rically ensuring that no 
free residual or excess chclant is &sent in 
the bailer. This approach requires no fret 
chelant and has all the benefits of a chclan~ 
nroeramme in terms of boiler cleanliness. hut 

and with proper control chemical clrnning 
of the boilers becornes a rarity. 

Polymers 
The final conditioning programmes to 
discuss come under the heading of 
polgmcrs. lncvitahlg as wr hnvc prngwtiscd 
in the elimination of the mow common 
deposit forming impurities in the treatment 
of hoiler feed watar, wt. h ; ~ c  highlighted 
other deposit ibrming impurities. These 
have always been present, hut ibrmrd only 
a "cry small part nf the original dcpnsit. As 
the m;~,ior deposition prohlems have been 
eliminated. then the X, called minor 
curnponent becomes a nojor eunqmnmt. An 
examplc of this is iron oxide, hrought 
forward in the! feed water. Inm oxide 
deoasitiun has become a maior nrublrm in 

easily remi~vrd with blowdawn. 
In the past 12 months ;l new concept in 

builrr watrr  twntmcnt has been intruduwd 
based upon thc cacluswe use o f a  polymer. 
This nppm;irh is a sitlglp p ~ l y ~ t w r  
application and contains ncithw p1rosph;~tt 
nor rhelimt, thus reducing prrripitatton 
rmdions  and eliminating t h r  potentid fir 
chelant rorroswn 

The pl-n~~snltmr is ;D rulubili&~l: urw f i t ,  

any hardness prcsent in the k t d  w;rtc~. and 
any uther impuritiw surh ils iron r~xidc. 
silie;~ or phosphate Ioecuming naturally in 
the raw watwl are dispersed in ;X rnitnner 
similar to ;I ronv~mtion;~l pulyrncr ;,nd 
rmwved via the hlnwdown. Roilvrr an surh 
a treatment prograrnmc hsvc g iwn 
extremely good r rsu l t .~  with IOO'Y 
tmnspdi t t ion  01 ;ill thc fccd wiWr 
impurities thmugh the boiler n!sultini: in 
as nrw bailer internid cunditimw 

Whirhcvn. treatment philosophy is 
srlt.etr~d for internal conditioning Ibr 
prewmtion nf dcpusits, i t  is cssentiiil to h:we 
a proper PR!-trrwtmmt plant. Tlrr int.crns1 
conditions spoken of here could only bc 
achieved in t.hr past by the use o f a  h m i n  
plant. Such a unit would he uneeonmrir on 
n small package hoililcr. Ilnwcvrr. with the 
advancements made in water trwtmtmt 
technology, the same in t emd  boiler 
conditions ran be arhievrd with the use o l a  
simple hnsc cxrhange p h l ,  or depmding 
on raw watw supply - a IIealklllK plant, 
plus thc plopcr sclertion of intcrniil 
conditioning chemirals. 

Corrosion 
In the section on Internal Cundilion~ng, we 
hiwe looked only at t.~,i,t.nrrmt philowplrirs 
used to kcop the hcilt Iransfcr m t . ( k c t ~  f irc 
nf deposits. Such rffrrrts to ; d ~ i r w ,  clran 
deposit free s u r h c t . ~  w l l  he 10 m, ;wu l  it' 
there is no metal to keep clean. t3y this 
statement, wc arc,. of coursr. n>fl.rring to 
c~mvs iun  

Thr  iimn which ewmsmn lakes p1:irr in 8 %  

boiler itselfis by pitting and the cause is 111,. 
prrsrncr of oxygen A 1ht <,l energy is 
uxpcnded in convurdng iron oxide. irml u 
tbrm of iron s u i t ~ h l e  l ir  use in industry. It 
takes but a little I.imu and nrorrey to prevent 
the reversion of tltis iron into ils n:rtul.;tl 
state. 

Vol. cnmplote pmtrction 81geinst crrmsion 
it is wsential 1,) add a n  oxygen sc;wrngw 
such ns sodium sulphite or hydr;winr. 
Recauxr t.hrrc is a finitv t.imr that, is 
rcquircd fnr t h r w  chemicds to maet with 
any 0, present, thesr art. usuirlly supplied 
with an addcd c;rtalyst which inerriwrs t.hv 
rcnction tima hy some 500 t imw making il 
mow or less inslantaneuus. 

IIydrnnine or similar such compounds eg 
hydroxylornine, are not generally employtd 
unless there is a dcmvmtor in ust. i l ~ d  m l y  
then on very high prcssurr unit.s. t lwwvrr,  
deiwrntors arr not, no~m~i l l y  used 
package hoilcrs dnc to t.hr~r. high rrlst 
S30,000 plus and, thw&n,, rhcnricill 
mo;ms arc normnlly emplcyed fin. oxygen 
scavenging, unless the steam Iwd W h ~ g h  

oxygcn 
Thus hy increasing the feed wzltcr 

tcmpmature this invrrw n!l;itimship e m  
bc used to ndv;mtagu in one nftwc, ways: 



13'crd W;~tcr'I'cnrpcratot.v $)O F l H O P  
r'wd Water Alkalinity :l0 :l0 
r‘cctl Water 7'1)s 60 60 
'Tot.a r'wd Watcw'TlH 1:JO H0 
Maximum rnnrmtt.at,mn fiictot. 23  :l5 
Blowdown required 4.4'; 

. .- 
3'4 

~ ~~ -- 

Thrr.9 /h rr hnrlrr lwxth n steam I I U ~  ~ ~ / ' 1 0 , l 1 / 1 0  lhs'li~, n n r ~ w u , !  Ihr, llwl ,,,,,/W /~~)i,>i,wr/,in. 111 

I. Chemical Scavenger rrquircmentr and 
hence cusls arc rtducctl. 

2. The diswlved solids level 01' lhe fiwl 
watcr is reduced due to reduced scavenger 
requircmcnts and hence hlowdown and fuel 
cobls cnn be rcduced. 
This gmph shmw that a t  90°F water. 

cuntains 7 ppm ddissu lvd  (l:! but, at thr 
I HII'V t h ~ r  drops to 2 ppm. 'l'hns ;i fwdw;itpr 

Condensate 
Protection 
Thc. last rmmziining ;we;> to be covered is the 
protection uf steam and cundensale lines 
ag;tinsl rorrasian 'l'lris ib g~nwillly C B I I S ~ Y ~  

Mr Cripps is Privripal Asrjstant Engineer with Werr Midlat~ds RNA, and D? Ellk Ir Busba~ss 
Deuelopmenr Manager with Dearhorn Chemicals Ltd, Widnes, Cheshire. 

The special need for adequate water 
treatnknt to remove gases from 
hospital steam supplies 
N F CRIPPS CEng MIMechE FIHospE 
D M ELLIS BSc PhD MIWSoc MInstE 
The grcat majority of the energy used in 
industry and in public services is directed 
at the production of steam in boilers. Thc 
nced for watcr treatment is widely acccptcd 
in the prevention of such prublrms as 
corrosion, scaling and carryover. It is not 
always appreciated however, thar a watcr 
trcatment programme capable of protect- 
ing all parts of the boiler system should 
he used. This applies not only to the boilcr 
itself hut to all other ancilliarics including 
the feed system and thcamdcnsate sysrcm. 
Water treatment ctrsts can frequently he 
cut by the use of a partial treatnlrnt 
programme but the total operating cost 
may well be considerably incrrasrd by such 
measures. Crlrrosion or scale both lead t i ~  
increased maintenance costs and downtime 
as well as reducing heat transfer and 
therefore hoilcr efficiiency 

Protection of 
condensate systems 
Cornxiun of condensate linrs is a special 
prohlcm within the hralth service and will 
he discussed in detail latrr. Where such 
corrosion occurs, the costs can hc great. 
A single pin-hole can necessitate the 
replacement of a 20 foot length of 
pipwork and currosion pmducts returning 
to the hoiler with thr coridensate, will 
cane  the formsrion of highly isulsr ing 
iron oxide deposits. Condensate lraks can 
also cause considcrahle loss of efficiency. 

Modern hoiler water trcatment tech- 
niques can now successfully combat all of 
these problems, hut cunsidcration must 
always he given to the use fir which the 
steam is intended and the limitations which 
this may impose on the type of treatment 

chemicals which can he u ~ c d .  Where steam 
may cnme i n u ~  canvact with food i t  is 
obvious thar grcat care must hc takcn tn 
prevent contamination which could have 
harmful rfircts. This is the case in 
hospitals and for this rrasoli the type of 
treatment which can he used to prcvcnt 
condensate corrosion is restricted. Such 
treatment chemicals must he steam volatile 
and will always he present in thr stuam. 
Hospital Technical Memorandum No.6 
considers that only one ~.umpuund.  
octadecylamine (a filming aminc) can he 
used and only then with certain res r i~ . -  
lions. Thcsc restrictions arc as fi,llows:~ 
1. Cooking and food processing - 

conccntratian of octadccylaminr in 
stram not to exceed 3 ppm. 

2 .  In sterilisers octadccylamine nut to 
exceed 2.4 ppm. 



3.  In milk kitchens octadrcylaminc 
must NOT be used. 

4. Humidifiers p 3 ppm maximum. 
5 .  Distilled water - where produced 

from steam the water should nut 
contain octadrcylaminc. 

Because of the above restrictions it is 
unusual to find condensate line treatment 
in use within the health service and for this 
rrasm, corrosion is a widespread problem. 
Under such circumstances it is vital that 
the rest of the watcr treatment programme 
used is adequate. The careful application 
of the correct chemicals in conjunction 
with adequate pretreatmcnt can bring 
condensate corrosion prublems under 
control even when specific condensatc 
treatment cannot be applied. To under- 
stand how this can he achieved it is first 

b necessary to identify the main cause of 
corrosion in steam boiler systems. This is 
due to two principal gases, carbon dioxide 
and oxygen. 

Carbon dioxide in boiler 
9 feed water 
i Carbon dioxide may be present in the 

feedwater, but is generally produced in 
steam boilers by decomposition of the 
bicarbonates and carbonates which are 
commonly found in raw water. 

2 NaHCO,+NalCO, + CO, + H , O  

Na?CO, + H , O  -+Z NaOH + CO1 

Carhon dioxide so formed in the boiler 
will flash off with the steam and redissolve 
in the condensate where it forms an aggres- 
sive solution of carbonic acid which gives 
rise a, typical gronving of pipework. 

CO: + H1O d H , C O ,  

If such problems are tn be avoided thrn 
the amoutn of both carbon dioxide and 
oxygen in the steam must be  reduced to 
an absolute minimum by careful control 
of feedwater quality. 

Boiler feed water 
treatment 
In  order to ensure that carbon dioxide is 
not formed, the concentration of carbonate 
and bicarbonate in the boiler fecdwater 
must he reduced to a minimum. Scale 
control programmes based on carbonate as 
a precipitant will clearly be unsatisfactory. 
Appropriate pretreatment of the feedwatcr 
will be ncccssarv and one of three 
tcchnquri may be used - Dealkalisation, 
chloride anion exchange or demineraliw 
t ion The widely used practice of basr 
exchange softening is not effective in 
rrducing carbonate and bicarbonate as it 
merely reduces the hardness ions calcium 
and magnesium. Even when feedwater 
alkalinity is  relatively low, it is 
advantageous to reduce rhis still further, 
as only 1 ppm of carbon dioxide can reduce 
the condensatc p H  from 6.5 to 5.5. 

All the pr&sses mentioned for 
reduction of carbonates and bicarbonates 

ions on their surface for ions in the 
feedwatcr and can be of two types p 
Cationic rcsins will remove cations such as 
calcium and magnesium whilc anionic 
resins will remove ions such as carbonate, 
sulphate and hicarbrmate. 

Dealkalisation is probahly the best 
approach u, use on medium sirrd plant 
and i t  can also hr jusiified on small plan[. 

Here, a weakly acidic cation exchanger 
is nsed in the hydrogen form to remove 
calcium, magnesium and x ~ d i u m  ions 
associated with alkalinity. This converts 
these salts to carbonic acid which is then 
removed in a degasification unit. Non- 
alkaline hardness is finally removed by 
softening with a base exchange unit. The 
process reduces feedwater dissolved solids 
and hence blowdown. The payback fir 
wrak acid dcalkalisation over base 
exchange softening can be as little as 8 
months. 

In  chloride anion dealkalisation the 
feedwater is first passed through a cationic 
resin to remove calcium and magnesium 
and thrn through an anionic resin to 
remove carbonate, bicarbonate etc. The  
resins are both regenerated with brine and 
the resulting feedwater will contain 
principally NaCI . 

The running costs for a chloride anion 
dealkalisation unit are similar to thc weak 
acid dcalkalisatbn process mentioned 
previously. Unfortunately the chloride 
anion process does not reduce the dissolved 
solids in the boiler feed water. Boiler 
hlowdown is not reduced and consr- 
quently, the overall cost of operating a 
chloride anion plant is higher than a wrak 
acid dealkalisation plant. I n  this respect 
chluride anion exchange is inferior. 

Demineralisation is generally used only 
on high pressure plant where a fecdwater 
of very high quality is required. The 
process is essentially the same as the 
chloride anion dealkalisation process 
except that acid and caustic soda arc used 
to regenerate the cationic and anionic 
exchange resins respectively. The nett 
result is that all cations are converted to 
H ,  and the anions to O H  . Thrsr thrn 
produce water, effectively providing a 
frrdwatrr with no mineral content. 
Demineralisation is useful for prucrssrs 
outside the boilerhouse, and may be 
rrquired in laboratories and pharmacies. 

The application of the above techniques 
will reduce the feedwater alkalinity to a low 
level but a small amount will still be 
present and give rise to a little carbrm 
dioxide. This means that condensate 
treatment should still he nsed if possible 
and the application of filming aminrs will 
he discussed later. Neutralising amines are 
widely used in industry tu incrrasc 
condensate p H  but unfortunately these 
cannot be used in hosphals (see HTM 61. 

Oxygen in boiler feedwater 
Oxygen removal from condensatc is in 
many ways even more imponant than 
carbon dioxidr removal because of the 
localised nature of the attack. 

About 9 ppm rlf dissolved oxygen will 

always he found in water al rurm 
trmprraturc, and gives risc to rapid pitting 
corrosion which can pcrlimtc pipc in a 
vcry short time. When hnth carbon dioxidc 
and oxygen arc present rogcthcr attack can 
hc extremely rapid. 

Thcrc are o number of ways in which 
oxvgen can find its way intu th~.  ~.ondunsi~tc 
imd thrsc includc:~ 
1. Ineffective oxygen remrwal from lhc 

frrdwatcr. 
2 .  Oxygen ingress intc the condensstc 

system. 
Oxygcn ingress into the condensatc 
system will llccur at regions of h w  or 
zero pressure such as condensnlc 
rrceivcrs and through any leaks in thc 
sysvm. 

Oxygen can enter the condensate systum 
if it is turned off nvcrnight for energy 
conservation irasons. As the sysam cuok 
down and thc steam condcnscs, a partial 
vacuum is created which will causc air to 
he drawn in. T h r  oxygen ingrcssing, in 
conjunction with any carhnnic acid alrcdv 
present will provide corrusiva conditk~ns. 
To minimise cam~sion, it is important that 
thc condensate sysem is properly dcsigned 
with adequate gradient nf the pipe work 
and positioning of swam traps at the lmvcst 
paints to give effective draining. 

As thr temperature rrf watcr is incrcascd 
the dissolved oxygcn content falls until at 
boiling point vcry little is left. It  i \  
obviouslv of interest thrrrforc u, incrust 
the temperature of thr hailcr fecdwatcr to 
a maximum. This implies hat ing hotwclls 
and maximising cundensate rccovcry thc 
latter also increasing hoilcr efficiency. 
Where cost effective, heat recovcry from 
hlowdown will also increasc fecil 
temperatures. Fecd prehe;ltcl-S, vacuum 
and thermal dcacraarrs may alsn hc osed. 
Oxygen will be reduced in this way, hut 
the corrosion rate in the feed system may 
be increased. This is because there arc twu 
opposing factors at play. First, camrsion 
increases with trmpcraturc in a clnsed 
system where the oxygen cannot escape. 
As the temperature incrrasrs howcvcr, the 
oxygen content will fall and less oxygen will 
he wailable to cause corrosion. Thc nctt 
rcsult in an open sysam is a curvc which 
has a maximum at about 85°C p a typical 
feedwater temperature. If corrosion in the 
feed system and boiler arc 111 bc prevented 
we must thercfnre eliminate oxygen from 
the feed as rapidly as possible. Any oxygen 
remaining in the feed when it cntcrs thc 
hoilrr will tend NI flash off and will enter 
the steam. An effective chemical agcnt 
capable of removing the remaining oxygcn 
must therrforc be usrd. 

Oxygen scavengers 
To he effective the oxygen scavenger must 
be a powrrrul reducing agcnt, must hc 
capablc of reacting with oxygcn at ;I 

reasonably fa71 rare and shuold havc no 
advcrsc affcct on the hoilcr metal ar  olhur 
chen~ical treatment compounds. &terials 
which havc hccn commonly used inoludc:- 
I .  Tannin 
2. Sodium Sulphite 
3. Hydrazinc 
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Tannin is a naturally occurring substance 
which can react with oxygen hut only 
slowly. It can he effective at reducing 
corrosion in feed systems and in the hoilrr 
by formation of an iron tannate film hut 
hccausc it is a poor oxygcn scavenger, thr 
fcedwatcr cntcring the hoilcr will still 
contain some oxygen and this will flash off 
as dcscrihcd prcvinusly. Existing rannin- 
based products must thcreforc hc con- 
sidered as inadequate fur use in hospitals 
except where low fccdwatcr temperatures 
make sulphite unect~nnmical. 

Sodium sulphite is generally the oxygen 
scavenger of choice for use in hospiul 
boilers. This suhstance reacts rapidly with 
oxygcn tn form sodium sulphate. 

2 Nal S O ,  + O ?  -+2 Na, SO,  

L 
(care study) in water. 

The rate of reaction can he increased hy 
as much as twenty times by the addition 
of a small amount of transition metal 
catalyst. In this way practically oxygen-free 
fccdwater can he produced. 

Hydrazinr is generally usrd only on 
higher pressurc plant. This is hccause of 
its higher costs which can only he justified 
where the fecdwarcr oxygcn content has 
previously hern reduced to a very low level 
by draeration. It has the advantage that 
unlike sulphite it does not contrihure to 
boiler dissolved snlids as thc reaction with 
oxygen produces only nitrogen and water. 

N .H ,  + 0 ,  -+NZ + 2H!O 

Hydrazinr cannut he used however 
because of its high toxicity. It has also hern 
implicated as a carcinogen. 

Another approach which can he used is 
that of the volatile oxygcn scavenger. 'This 
approach is unique in that it will not only 
rcmavr oxygen from the feedwater hut can 
pass over with the steam so that it is then 
availahlc fbr scavenging oxygen in the 
condensate. This is clearly an cnormnus 
advantage as no other scavcngcr can 
mmnve the oxygen entering the condensate 
systrm itself. A typical example of such a 
trcarmcnt is  diethylhydroxylaminr 
(DEHA). This substance is a highly 
effective oxygcn scavenger especially when 
catalysed. It has gnod steam volatility and 
it alstr prumuas magnetite formation. 
Unlike hydrazinc it has a very low levcl of 
toxicity. Unfortunately this material does 
not yet have FDA (Food and Drug 
Administration) approval and shuuld not 
therefire be used in the majority of 
hospitals hccausc of thc limitations 
dcxrihcd earlier. 

Hotwell design 
A further aspect which is often ncglcctcd 
is that of hotwcll feedtank design. It is 
imporunt that these he designed in such 
a way as tn give thr hest possihlr mixing 
of condensate and make-up so that a feed 
of unihrm trmprrature is produced. In 
this way the cnrrect dose of oxygen 
scavenger can he provided. When 
temperature writs, insufficicnr scavenger 
may hc prcscnt at times while at others 
there will he a large excess. 

L 
Figure 2. Hot well design 

When a large department is turned on 
first thing in the morning it is likely that 
rhe stcam demand will he high. At first a 
little r,r no candmsate will he rcturncd 
rrsul~ing in a high proporti~m of cold 
make-up to the hoilrr. Then, cold 
condensate will he rcturncd and this will 
gradually warm-up trntil cquilihrium is 
achieved. T h e  lower feed watcr 
temperature which will result means that 
the lcvcl nf dissolvrd nxygm will he higher 
than normal and thcrc will he insufficient 
oxygcn scavcngcr to cope. This will rcducc 
or evrn destroy the chemical reserve in the 
boiler. A practical srdution to this problem 
is to shot dose oxygen scavcngcr on start 
up in addition to thermostatic control of 
leedwarcr tmpcrature with steam injection 
as drsurihed hclow. 

It is also important tu ensure that gases 
are nut dissolved in the watrr due to 
cascading as it enrcrs thc feedtank. This 
is frequently the case in ponrly designed 
systems where the condensate return is 
suhswntially aerated by cntcring ahnve the 
watrr levcl. The adjacent location of the 
make-up watrr inlet and hoilcr fccd take- 
nffwill give a high pmhahility of cold make 
up watcr passing directly to the boiler. 

Figure 1 shows a specific case in a 

hospital where poor mixing is indicated hy 
the tcmpcraturc gradient acnrss thc tank. 

Thc  classic sulution to this prohlem is 
to use spargc pipcs helnw the water levcl 
fix the cundmsate return and make-up 
warcr. Unfortunately this is nut always 
adequate. 

The  ideal hotwell should havc spargc 
pipes below the watcr lcvcl and thcrmo- 
statically cmtndlcd live stcam injection 111 

cause turhulcncc and maintain a constant 
water temprrature. Figure 2 shows a well 
designed svstem which will ~ i v c  exccllem - 
mixing and good temperature cuntrt~l 

Materials for condensate 
systems 
Means of reducing carbon dioxidc and 
uxygcn have hrrn discussed and when 
carried out with carcful supervision will 
reducc problems to a minintnn~. Some 
corrosion however is ucruiin to occur and 
two approaches havc hccn usrd in hospitals 
- use of copper randmsate pipcwork and 
the application of filming amincs. 'l'h~. use 
of coppcr in cnndrnsate systcms howcvcr 
should he AVOIDED. Traditinnally cupper 
systems havc hccn used because this mctal 
is less pmnc to attack than steel. Same 
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corrosion still occurs however, and the 
dissolved copper produced, if returned to 
thr boiler, may give rise to severe galvanic 
corrosion of the boiler metal. This is 
because copper will plate out on the metal 
surface and the iron then behaves as a 
anode. Extremely severe pitting can occur 
under these conditions. In one specific case 
within the Health Service a boiler had to 
be completely retubed hccause of this 
problem. With a correctly designed cnn- 
densatc system and a correct, well 
managed water treatment programme, the 
additional cost of copper cannot he 
justified. Steel should be usrd. 

Filming amines 
The use of tilming amines offers a viable 
approach for controlling condensate 
corrosion. These materials nrevent bath 
attack by carbon dioxide and oxygen by the 
formation of a water renellent harrier on 
the metal surface. Effective prntcction can 
he achicvcd with as littlr as 0 .5  to 1 npm 
of aminc in the stcam. The  mis t  
commonly used amine is octadecylaminr, 
and it can be seen that the working 
concentration is well below the limits 
specified in HTM6. Care should be taken 
to test regularly for anline to ensure that 
the correct dose level is maintained but not 
exceeded. Filming amines should he dosed 
initially at a lower level and this then 
incrrased slowly over a period of several 
mnnths. This is due to the detergent . 
properties of octadecylaminc which may 
dislodge large quantities of corrosiun 

products if over-dosed initially. This can 
give rise to the formation of gunk balls and 
the blacking of sleam traps. 

The  presencc of gases in the steam 
supply can give rise to considerable 
cormsion as already discussed hul may also 
give rise to other special problems in 
hospitals. The most important example is 
in the correct operation of porous load 
sterilisers. 

Porous load sterilisers 
Following the publication of HTM 10 
(1980) problems were encountered in 
practice in achieving porous load steriliser 
chamber temperatures within the 5°C 
tolerance. Various causes have been 
identified, but one of the most frequent 
is the presence of non-condensible gases 
in the steam. These gases may also cause 
the steriliser air detrctor to abort cycles. 
The gases responsible for these problems 
are oxygen, nitrogen and carbon dioxide. 
The concentrations of oxygen and nitrogen 
found in water at different concentrations 
of oxygen and nitrogen fnund in water at 
different temperatures are shown in Figure 
3.  I t  can be seen that in both cases 
solubility decreases with increasing 
trmperature. The concentration of carbon 
dioxide is usually quire low in hoiler 
feedwater, the principal source in the stcam 
being the decampositim of bicarbonates 
and carbonates as discussed earlier. Non- 
condensible gases can therefore he reduced 
to a very low level by two actions: 
1. Ensuring maximum frrdwatcr tempera- 

ture tu the boiler. 
2. Dealhlisation of hoilcr feedwater. 

While maximising feedwatcr tempera- 
ture is good practice and invnlvcs mini- 
m u m  cost,  dealkalisation requires 
cansiderdhle capital investment and fix this 
reason it is worth establishing if the 
prohlem is a water treatment one heforc 
embarking on extensive modifications. 
Chamber temperatures in excess of the 5°C 
tolerance is a classic prublem which has 
been solved in many cases by small changes 
in operating practice such as reducing thr 
rate of entry of the swam into the rvacuatcd 
steriliser chamber or by modifying thc 
cycle to elminate vacuum - pressurc 
reversals immediately before the constant 
temperature period. 

Conclusions 
Water treatmcnr within the health servicc 
has special implications which should not 
be mrhnked .  Reducing costs hy iustalling 
inappropriate pretrratmmt plant or by 
using chcap chemical treatment pro- 
grammes may at first sight appear attrao- 
rive, hut will almost certainly lcad the user 
into substantially increased ~naintenance 
and running costs as well as putting at risk 
the correct operation of important 
equipment. Whilc scalc prevention has not 
been considered in this articlc it is worth 
ren~embrring that only one thirty sccond 
nf an inch can cost the operator several 
rimes the oosr of an effective water 
treatment prugratnme becausc of rhc 
resulting loss in efficiency. 

Product News 
Fire Barrier protection 
Fire Barrier, thc highly successful 3M 
system for preventing thr sprrad of fire 
through service ducts in walls and floors, 
has been extended to includc a kit for use 
with PVC soil pipes. Like other Fire 
Barrier products the new kit can be 
installed without any special skills or 
equipment, eliminating the need tu employ 
nutside contractors. 

The 3M kit is suitable for the protection 
r~f  pipes up to 4 inches in diameter and has 
passed the requirements of BS 476, Part 

8, for a fire rating of over 3 %  hours. 
Further derails .frt,m: Elecrrical Products 

Group, 3M Uniled Kin~dom PLC, 3M 
House, PO Box 1, Bracknell, Berkshire 
KG12 1,TU. 721: (0344) 58755. 

Prefabricated Insulation 
'Sealsulation' is a new cuncept in 
prrhbricatrd insulation to be used when 
installing or rr-lagging water tanks and oil 
tanks or insulatine hat or cold rooms in 
labrmtorirs. Overlapping 'planks' of a 
hollow plastics extrusion arc mled with 
mineral woald or granules and sealed at 
each end. Wood has bcen used in this way 
for well over a century and the adapting 
of new materials to an old principle has 
extended its use to many areas fur which 
wood is quitr unsuitable. The system is 
naturally limited in application to flat ur 
cylindrical surfaces but the possibility of 
extrnding the idea toi conical surfaces is 
under considrratiun. 'Sralsulation' is 
available in two thicknesses, 32mm and 
55mm and in a range of colours. Alterna- 
tively it can hc clad with fiii,  either 0.2mm 
Aluminium l200 alloy grade or 0. l l mm 
Stainless steel gradr 316. 

Further derails from: Scalsularion, 9 
Walkwood End, Beoconsfield, Bucks. HP9 
/ P R .  El: 04946 4828. 

Crane Valves 
lvco Procrss Valves Limited, the  nation^ 
wide distributor, stockist and manufacturer 
of valves, actuators and associated 
equipment, announces that it has been 
appointed UK Mainland distributor for 
Crane cast and forgrd steel valves. Ivca 
Process Valves will stock the full range of 
Crane's forged and cast svr l  gate, glohc 
and check valves. As with all thcir valvc 
~roduc t s ,  Ivco Process Valves will offer 
crane valves with a full actuation and 
packaging servicc, utilising proprietor:, 
electric and pneumatic  actuators,  
including Worcester, Norbro and Kinetnd, 
and a wide range of contml options. Based 
at Sonthall in London, Ivco Pmcess Valves 
have eight regional distribution centres 
situated throughout the UK, including unc 
at Aberdeen. 

Further details fmm: Ivco Process Vul?>es 
I.td, BuNs Bridge Industrial Estate. Ha~ves 
Kood. Sourholl. Middlem UB2 SNB. El: 
01-S61 4000. 
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The Conference goes to Harrogate 
41st Annual Conference of The Institute of Hospital 
Hotel Majestic, Harrogate 
Opening Wednesday 22 May - 10.30am 
Closing Friday 24 May - 12.00pm 

of Humgav  Resort Servtces Puhlrc~ty Deponmcnt.) 

IHEX '85 
Hotel Majestic, Harrogate 

Wednesday 22 May - 9.00am to 5.30pm 
Thursday 23 May - 8.30am to 3.30pm 

Admission free 
This year the International Hospital Engineering Exhibition is double the size of 
IHEX '84. The spacious Conference Hall of the Hotel Majestic also allows space 
for more extensive displays, and larger exhibits and working machinery. Once again 
it will cover the latest developments in all aspects of hospital engineering, including 
building and construction, hospital equipment technology, communications, 
computers and manufacturers' supplies. 

Conference delegates will be joined bv exhibitors for lunch on both davs of the 
exhibition. On weanerday at 5.30~rn there will be a cheese and wine within 
the Exhihitinn for deleaates and IHEX 'R5 visitors. 

Engineering 

famuus Spa Centre following the 
discovery of the first medicinal waters 
hy William Slingsby in 1571. Over ~ h c  
years, altogcrher 100 Springs wcrc 
firund, all with distinct unique 
prr~pcrt ics  and the 'lbwn grew 
accordingly, successfully catering h r  
the needs of Visirnrs 'wking thc watcrs: 
Still today it continues to attract many 
people, both in its [unction as a popular 
'liiurist Ccnrrc and 21s a Gmicrcncc 
Venue. 

This yrar the Institute has sclecrcd 
Harrngatc for its Annual Gmiercncc 
and our Orgauising Gmmirtcc have 
worked hard to prcparc an interesting 
Programme of Technical Sessions and 
Visits. Thcrc is to he a Civic Roocptiun 
at the Royal Baths Assembly Ruoms 
and thcrc is to be another exhihition, 
IHEX '85, organisrd by % Jarvis 
Exhibitions. Those who attcndcd the 
Bristol Conference last vear will rccall 

include visits to Riplcy and rhe 
Wharfdale & Historic Herriot Country. 

Do please support the I n s ~ i ~ u t r ' s  
efforts tu provide a C~mfcrcnce thar is 
different. My wife Daris and I look 
forward to welcoming you all. 
L G HADLEY CEng FlMechE 
FInstE FCIBS MCoosE FIHospE 
President of The Institute of Hospital 

Balston Filter Products 
r , l # , , , ,  I ,, ,.<:III.M 
Calomax (Engineers) Ltd. 
,,,,,, ,,,, . e , , , ,k~: , r  ,,';,>.I,l *:,,',l kd;l-'v 

Cass Electronics Ltd. 

Dex-O-Tex International Ltd. ",,::.. , , , i  ,,.>?r, , : c  h,, !,,n",:,?,:,,Y 

Dowson & Mason Ltd. 

Stuart Farbes Ltd. t - I I 

Hospital Engineering (Harlow) Ltd. 
Hoval Farrar Limited hveii!?r ;  

Howorth Air Engineering Limited 
:,p,, h ~ r l  - . v , ~ r w r m , ~ ~ ~ ~ ~ I  ~ r ' l  ,b1~,1,~~7~.aI  111 

. . ' N : , - ? ~ , , ~ , ,  , r,t,,,,'r 

Medical Gas Installations Ltd. 
I'll.'. I".. :.a1 ;lies ?.l: r l i .~ ,ch .  I#?I7,CC. 

Orwak ~ i n l e y  Ltd. 
'#%'?S!? c 3 r , l ~ m x s  
Scon-Western Ltd. 

W & G Sissons Ltd. 
i la l . ' ln , i  Lsstm:.lei 

C.A.W. Stanbridge Ltd. 
I k d p m  '>;ail, 1,:; a ia lhnc :  

Static Systems Group Ltd. 
l;,,q" ?;..l ,,",l 11.e ,l ,,,,l Pc l , ,mer~  

Surgical Equipment Supplies Ltd. 
h1ab . e  3,ld l,"e:,l,r.<ll,,~: ~ IP~I I :~"~ 
Tweedy of Bnrnley Ltd. 
<I,,,,!,,T,c ,"X+,,!C, 

Twin Industries Agencies Ltd. 
';I1.,,,, b1,1,1., ,.,c I l l . ,  : r . I h l r ~ . .  

Walker Crosweller & Co. Ltd. 
S ! !  . , . l  l ,  I , I , , : : I I " :  ,;, i . .  

Wardray Products (Clerkenwell) Ltd 
b n ;  prc,ic,n ,,,l d x r w  a?:i.!,..Llr,. 
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Tour of the Staincliffe 
Energy Centre Complex 
Delegates will be taken on a tour of the 
Staincliffe Energy Centre Complex as part 
of the Conference programme. The visit 
will emphasise the management, financial 
and technical respnnsihilities involved in 
maintaining and operating such a large and 
important complex. It is hoped to have 
technical representatives from all the 
equipment manufacturers on site to be able 
to answer in full any questims from 
delegates. The  District Works Depart- 
ment, Dewsbury, extend an invitation to 
Institute Members who are unable to join 
delegates on this particular tour to visit the 
Energy Centre. 

I It is the turn of Yorkshire tn play host to 
the Annual Conference of the Institute, 
and what better location could there be 
than the historic and gracious spa town of 
Harrogate, with its lovely parks, gardens 
and open spaces. In fact it is a return visit 
and this time we chose the Hotel Majestic, 
famous to so many conferences over the 
years. 

Whilst the menfolk consider a wide 
range of technical subjects, the ladies will 
visit York, taking lunch there in the 
Merchant Venturers Hall, and visiting the 
Viking Centre. Also they will tour Herriot 
country and visit Fauntains Abbey. 

The Mayor of Harrogate will be kind 
enough to give a reception for approaching 
200 delegates and their ladies during the 
say. The Annual General Meeting of the 
Institute will be held on the final morning 
of the Conference. 

Harrogate 
Situated in an area of outstanding natural 
beauty, Harrogate is renowned for its 
beautiful parks and gardens. In particular, 
the magnificent Valley Gardens, as well as 
containing acres of floral displays, 
rhododendrons and pine woods, offer 
entertainment, sport and playgrounds. 

Those interested in history will not want 
to miss a visit to the Royal Pump Room 
Museum, which contains displays of 
Harrogate's heritage and period costumes. 

Following the discovery of its first 
medicinal spring in 1571, Harrogate 
became one of the most fashionable spas 
in Europe. The  grandeur and elegance 
with which its Victorian forefathers 
endowed the city can still be experienced 
among the imposing buildings, broad tree- 
lined streets and impressive shopping 
centre. 

The surrounding countryside, too, is 
well worth a visit. Of particular note are: 
Ripon, a historic cathedral city which now 
boasts a popular race course; Knares- 
borough, an ancient market town still 
steeped in oldc worlde charm; and 
Boroughbridge, a Norman town which 
became Knaresborough's port and whose 
streets still contain fine Regency, Georgian 
and Victorian buildings. 

41st ANNUAL CONFERENCE 

HUTEL MqlESTIC 
HARROGATE, MAY 22nd-24th 1985 

CONFERENCE PROGRAMME 
Wednesday 22nd May 
9.00am IHEX '85 Exhibition opens 

Coffee available with exhibitors 
10.30am OFFICIAL OPENING of 4lst Annual Conference and IHEX '85 by 

BRYAN ASKEW ESO. 
Chairman, Yorkshire &giooal Health Authority 
Introduced by L. G. HADLEY ESQ CEng, FIMechE, FlnstE, 
FCIBS MConsE, FIHospE. President, The lnstitute of Hospital 
Engineering 

10.40am ELECTRICAL SERVICES I N  HOSPITALS 
'15th EDITION - ITS APPLICATION' 
Speaker: D. K. MORRELL ESQ CEng, MIEE, MClBS 

North Western Regional Health Authority 
'INTEGRATION O F  ELECTRICAI. SERVICES' 
Co-urdinatinn of Electrical Services 
Speaker: A. V WHETHAM ESQ, William Steward & Co 1.td 
Appmach from the Designer 
Speaker: R. M. CUTCLIFFE ESQ CEug, FIMcchE. FCIBS, 

FlHospE. Rcgional Engineer, Wcsr Midlands Regional Hcdth 
A u t h o r i t y  

Chairman: M. N. LOWSLEY ESQ CEng, MIMechE, MCIBS, FIHospE. 
kgional  Engineer, Yorkshire Regional Health Authority 

12.45pm Lunch 
2.00pn1 DEVELOPMENTS I N  LINEN SERVICES 

'MODERN LAUNDRY DESIGN CONSIDERATIONS' 
Speaker: W G. FUELI. ESQ CEng, MlMrchE. Laundry, Enginccr- 

ing Advisor, Deparunent of Hcalth & Social Sccurity 
'CONCEPTUAI. DESIGN O F  INTEGRATED HEAT AND 
WATER RECOVERY SYSTEMS' 
Snrakrr: R. M. NEA1.E ESO BSc. PhL). CEne. MIChrmE - .  

Directar of Research, Fabric Care Research Association I.td 
'TUNNEL WASHING SYSTEMS' 
Speaker: E.  A .  JACKSON ESQ Head of Applied Technology. Fabric 

Care Research Association Ltd 
Chairman: K.  H .  DALE ESQ OBE, CEng, MIEE, FIHaspE lately 

Regional Engineer. Yorkshire Regional Health Authwity . . 
500pm Visit to Exhibition IHEX 'R5 to include Cheese and Wine Party 
7.00pm CIVIC RECEPTION -Royal Baths Assemhly Rooms 

Thursday 231d May 
8.30am IHEX '85 Exhibition opens 

Coffee available with exhibitors 
10.00am HSDU, PINDERFIELDS 

'PLANNING A N D  THEORY' 
Speaker: W. R. HYSLOP ESQ BArch (Huns), RIBA, ARIAS 

Princinal Architcct. Deoartment of Health and Social Sccuritv 
'OPERATIONAL' MANAGEMEKIT' 
Sneaker: l. G. HARDMAN ESO CEne. MIMechE. FIHosnE 

District Works Officer, ~ u d d e k e l d  ~ e a l t h  ~ u t h o h t y  
Chairman: D.A. HEARH ESQ RIBA. Assistant Rcgional Architect, 

Yorkshire Regional Health Authority 
12.00nonnIHEX '85 Exhibition 

Coffee available with exhibitors 
12.30pm Lunch 
1.00pm VISIT TO T H E  ENERGY CENTRE, 

STAINCLIFFE GENERAL HOSPITAL, DEWBURY 
4.30pm h a v e  Dewshury and return to Hutel Majestic arriving 5.30pm 

7.40pm CONFERENCE DINNER DANCE 

Friday 24th May 
T H E  FUTURE FOR T H E  ENGINEERING PROFESSION 
Speaker: PROFESSOR J. C. LEVY OBE, PhD, CEng 

Director - Engineering Profession Enginerring Council 
Chairman: J. G. CLARKE ESQ, Dip. Arch, RIBA 

Regional Works Officer, Yorkshire Regional Health Authority 
CONFERENCE CLOSURE by The President The Institute Of 
Hospital Engineering 
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Hygienic Hospital Shelving 
at Very Competitive Prices! 

Form K t ~ h m r  
*Cold stores 

Laundrlel 
m Llrir l l  storrr 

In m s t a d r r r  Strrl 
0 N,ck"l Chioms 

m 5  w,dthr 

ouw d e r g n i  l e g  port 
su"p"lfi; lnohlle u n t s  
~ r u i e i l  and accerrorrr 
a130 iualahle  

Branch Officers for 1985186 
Southern Branch: Chatman: S. Whirrlrv 

Kitchen drainage - a new 
hygiene service 
A leaflet issued by AMK I'ipc 'kchnulogy 
Ltd outlines a consultancy, inspcctiun, 
repair and maintenancc wrvice f ix  
drainage systems of kitchen5 and food 
preparation arras. AMK points out that 
the number of notified cascs of salmonella 
in England and Wales has grown h m  
6.000 in 1974 tu 17,000 in 1983. In x m c  
cascs, says the leaflet, th~.  uausc 01' the 
infection has been tracrd tu the drainage 
systems of kitchens where build-up of fats 
and other fuod debris crcatcs an ideal 
breeding grirund for many types 01 
pathogen responsible for food poisoning. 
AMK offers a srrvic~. ~ I I  hospitals, 
institotims, hotels and restaurants. 

Furrher deru~ls [rm: A M K  Pip', 
7?chlrolo~v Ltd, I8 Ches1i.r Koud, Casllr. 
Northwick, (:heshin,, ( X ' S  171F W :  (0606) 
77234. 

. 
East Midlands: Charman: John Hrmrs 
Hun Serrc~aty: E. A. Hall Esq. FIHospE Messrs. E. G. Phillips Son and I'artncrs, 26 
Annesley Gnwc, Nottinghaln NGI 4GW. TN: Nottingham (0602) 475783. 
Wales: Chairmuw R. G. Kensett Hun lkeosurer: 1' Jackson 
lfon Secreta~,; M. J. Back Esq. MIHospE, 10 Nant-y-Fclin. Efail Isaf, NI. R~ntypridd 
CF38 1YY. 'TN: Cardiff (0222) 755944 cxt 2562. 
North West: Chairmuw J. Sunderland 
HOII Secrelay B. Duncan Esq. 121HnspE, N m h  Western Rcgional Hcalth Authority. 
Gatway House, Piccadilly South, Manchester M60 71.P TN: Manchester (061) 236 
9456 cxt 284. 

FORTHCOMING BRANCH MEETINGS - ~ 

Southern Branch: Hun Sec: A. J Styles, 11 Kufford Cl(~se, B y u a  Wood, Easrleigh, Hanti. 
S09 4 K U  IjV: Suu~hamnwn /070.31 777222. 
8th May Water Aithority BYC L& by John Barlctt, Board h a d ,  h y a l  Hamp- 

shire County Hospital, Winchestcr. 
10th July Wessex Body Scanner, Dram Suite, Southampton General Hos~i ta l .  
Welsh Branch: Hon Sec: M. .?. Back, I0 .Vant:v-Felin, Efail IS& Nr Ponppridd 6 ~ 3 8  
I YY TN: Card$/ (0222) 755944 rut 2562 
17th May Study visit to Amcrsham International. 

Oxford Spring Lecture 
5th June John Radcliffe Hospital, Oxford. 

Should you wish to attend an.v o f lhe  above meeringr, kindly notifi the Honorarv Branch 
Secretary by filling m [he b e l m  slip: 

ATTENDANCE AT BRANCH MEETINGS 
Mcmhcrs who intend attending any particular hranch meetings are urged 
to complete this return slip and send it in tu the relevant Branch Honorary 
Secretary so that anticipated numbers fnr cach meeting are known in 
advance. 

. , 10: The Hon. S r ~ r e v a r y , ~ _  - Branch 

I wndd  like to attend the meeting on 

Namc: 

'11.1. No: 

METRIC SPECIFICXIIONS 
FOR PLAIN BEARINGS 
The latest Wrr of BS 4480, onc of a scries 
of standards of inrercsr to the cngioccring 
industry, to be published by the British 
Standard Institution, is US 4480 I'lui,r 
hearings: m&( senes Wrt 8 Spe1:ificurim /i,r 
dimensions, roleranres lurid mtalhods oj 
cheikint  the thin-wailed .flan.pd hull 
 hearing.^. 11 is identical with I S 0  6861 
puhlishrd by the Interrational Orpanisa- 
lion for Standardisatinn (1SO) and lays 
dnwn thc main dimensions and a~lcranccs 
for such hearings used in reciprocating 
machinery. These arc fixed for a series 01. 
thin-wallrd llangrll half bearings suitahlc 
for housings having inside diarnc~ers from 
40 to 250mm. The standard alx) lays down 
dimensions and tolerances for charac- 
teristic fratures whnsr incarparatim ilrto 
a particular design is a uscr-decision hascd 
nn knowledge of the intcndcd application. 
Parts I to 7 of the standard are alrcadv 
available. Copies of BS 4480: Par1 8 may 
be ohtaincd from thc Salcs Department. 
British Standards Ius~irtrtinn, I.ink~rd 
Wood, Milton Kcyncs MK14 6LE.  I'ricc; 
L12.20 ( i 6 . 1 0  to BSI suhscrihing 
members). 

HYDRAULIC STAPLE TYPE 
CONNECTORS 
Of interest to hydraulic fluid power; mining 
and other hcavy indusuics US 6537 
Spe~rifimliun 1i1r slupl~, ct~pt, 1:~~tmemm / ;W 

hydraulic /lutd power upplh arion~ rali~tcs to 
a scrics of connectors sccurcd by staple\ 
to rnablr hydraulic engineers to connuct 
rigid and flexible tubing to iluid power 
system components. Copics of HS 6537 
nlay be ohtaincd from the Salcs Depart- 
ment, British Standards Institutiirn. 
Linford Wood, Milton Kcyncs MKI4  
61.E. Price: Ll2.20 ~ 3 . 1 0  In BSI 
subscribing members). 



THE INSTITUTE OF HOSPITAL ENGINEERING 

Aoolications are invited for the oost of 

whlch will become vacant on the retirement of the present 
Secretary, John E Furness, MBE. VRD? 
The Institute, formed over forty years ago. is a Learned 
Society which serves the Health Service, associated pro- 
fesslonsand industry. 
The Secretary who 1s the chlef salaried officer of the 
Institute has responsibility for the general administration of 
the Institute's affairs. far servicina Council and Council ~ - - - -  ~ ~ 

Committees and organising Conferences, Seminars and 
Symposia. The Secretary is responsible to Council for the 
c# c 2nl an0 ellecl VP orqm sal on 01 a vrba on r e  ocilled 
,n So.tn5ua Portsmo..ln nampsn re. cn oea s nlpr a a 
n In 0.a l cat on5 memoer an0 nrancn re at ons l nance 

I and administraion: The ~ o s t  has aperor&ate adhi&trative/ . .  . 
secretarial support. 
Applicants should be suitably qualified and have proven 
administrative and organisationai experience. 
The commencing salary will be by agreement but will not be 
less than f 11.000.00 perannum. A non-contributory pension 
scheme 1s in operation and assistance with re-location 
expenses will be considered. 
Applicatlons. which must be received not later than 14th 
June 1985 gtving full CV.  and the names and addresses of 
three referees, should be sent to: 
The President, The lnstitute of Hospital Engineering, 
20 LandDart Terrace. Southsea. Hatnoshire P01 2RG. 

I Short iistedapplicants will be interviewed in London. 

SAUDI ARABIA 
MEDICAL 

EQUIPMENT 
SPECIALIST 

Urgently required for 
established Saudi 
architectural and 
engineering practice for 
various prestigious 
projects. 
Aooiicants should have a 

This Dosition offers 2 
years renewable contract 
with excellent benefits. 
Please send a detailed 
CV fn. - .  
S.N.H. Razy i  
Zuha i r  Fayezand  
Associates, 
79/83 Great Por t land  
Street, London 
W l N 5 R A  
Telephone: 637-3181 

HOSPITAL 
ENGINEERING 

Display or 
classified 

advertising 
For further lnforrnat~on on 
advert~sing in HOSPITAL 
ENGINEERING or to book a 
casslfed or display 
advert~sement, please contact 

M~chaei Blrch 
Advertisement Manager 
Teiephone (0793) 45311 

Correspondence orders or 
written enquiries should b e  
addressed to hrm at 

HOSPITAL ENGINEERING 
IMR Internatonal 
14 Bath Road 
Sw~ndon W t s  SN1 4AA 

DUPAR FN10 Fire-resistant 
Lift Landing Doors aren't heavy 
. . . in weight or on the pocket. 
They don't have to be. 
Tne pop.. ar m sconcept on t l a l  ' re.res slance means mass \ e  
strxt,res wn cn tnemse ves are erpeis be is exposea oy in s nen 
range of doors. 
Submitted to the Warrington Research Centre for tests to the 
stringent demands of BS 476 Part 8 1972, FNlO was granted a 
four-hour certificate for lnteqritv and Stabilitv- the maximum time . . 
rating tested. 
This ruoaed but liahtweiaht ranae will withstand the most arduous 
duties &&anded."At theiame t h e  thev can claim to be the lowest ~~ ~ - ~ -  ~ ~~~ ~~ ~ ~ .~~ ~~ 

p, cea doors N In  lour-no0r certd cat on on tne marl(et 
Sd1ao.e for centre or S ae open ng 700mm- 1400mm FhlO ~sofferea 
in Zintec steel or solid stainless steel 
Send now for the colour brochure giving full details. 
Where vandalism is prevalent ask for details of the robust FN50 
range. 

DEWHURST 81 PARTNER p l c .  
Inverness Road, Hounslow, Mlddx. TW3 3LT Tel: 01-570 7791 



Themoderngeneratorof laundry equipment from Electrolux-Wascator. 
W h m  viw'rcr lc.~l in . w i l h  his w u r k ~ l u a d s i n  l c ~ n n r l r i ~ ~ s c ~ n d  l h ~ ~ i p ~ l , ~ l ~ -  YOLI 11~1x1 
m , ~ r h i ~ r ~ l h a t c . r ~ ~  thhkc,lnsthln you r a r t ~ l ~ ~ t l ~ r o w ~ ~ t t l ~ r n ~ .  Like I h r  l.>lr;l 
p rdcw iona l  rquipmcnt trim t~c i l r c , l ux -~dsc , I t o~  

Tht, n c w p m c r a t i w  ~ ~ f C l e c l r ~ ~ l u r ~ W ~ s c . ~ t ~ ~ r m . ~ ~ h i n r s . ~ r c  big-al l  1h1, W,,, c u p  1,) 
Xllk. fr~rthc~FI.EXII1. 'I lhcy ' r~  tc,ugh-~olidlvconstructcd ot higlvgrai i r  \t.,inh,i> 
str<$ to t d k ~  the roughe\I Ihandlinfi. And th;)y ' rcn~eL~~>-t .verY i n ~ d ~ i n r  l m i  b~,cu~ 
dcsigncd wi th  low runn in f icas t~  bui l t  in. 

Packed wi th  uo-to-date features 
What's rnorr, k l w l n , l u x - ~ a s r a t ~ r r  ,rufrsiicln.~l r nach inc id f i ~ r  up- t~~-d , l t r  ir,storrs 
th.~tm.rkcall t h e d t i i c r r n w  ~h t~ \ , i b r . , t i c~ - i r c r  h igh  in C ~ I L K I ~ V O ~  thc Fl.li7iO 

laundry. 

Find outaboutthclatest generalion ofquality protcssiunal mach inc~ .  They'rr i 
big, They'rr tough. And they mean business. 

l 



UNIVERSAL ELECTRIC MOTOR 

~ NEWS FOR ALL HOSPITAL ENGINEERS 

REPLACEMENT MOTORS 

I_- . - I 
MODEL ~ 0 - ~ ~ 2 3 5 / 3  

UEM's range of Stock Motors can be used for:- 

* Room Air Conditioners * Medical Equipment * Extract Fans * Tumble Dryers * Freezers * Oil Burners * Direct Drive Blowers * Fan Coil Unit * Space Heaters * Ventilators * Warrn Air Central Heating * pumps 
Unit Heaters * Heat Pumps * Unit Coolers * Washina Machines 

We carry in stocka wide range of shaft adaptors; lug and face mounting 
brackets, resilient rings, capacitors, bases etc. Usedin conjunction with 

our motors these satisfy the majority of application requirements. 

FOR FURTHER INFORMATION AND CATALOGUE PHONE 

0752-667776 
UNIVERSAL ELECTRIC MOTOR CO (SHOREDITCH) LTD 

MORT HOUSE, TIN LANE, 
PLYMOUTH, DEVON PL4 ODF 

TELEX 45795UEM 


