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Institute News

Northcroft Silver Medal
Award 1984

THe Northcroft Sikver Medal Award for
1984 is made to D. Harper for his Paper
entitled *Minimising the spread of Legion-
naires” Iisease’ which appeared in the
March issue of ‘Hospital Engineering’.

Medical Gas Installations

A 1allk given by Mr N. Gaskell of Medical
Gas Insmallations Lid at the Post Graduate
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 pipcline system in a hospital.
Basic design details were explained and
with the help of slides actually showing two
U. K. installations the feasibility was amply
demonstrated, The talk was extended to
include domiciliary concentrators and a
current production model was used to
indicate the various items which make up
aunit. Mr Gaskell also gave a bricf outline
of the proposed changes ta the medical gas
pipeline standards to bring them in line
with up-to-date information.

The Engineering Council

The Engineering Council is asking
companies to subscribe to its work by
becoming Industrial Affiliates and
members of an industrial forum. The work
of the forum will be developed, says The
Engineering Council, by discussions with
the Industrial Affiliates. The Engineering
Council explains its work in some depth
in information going 1o cmployers 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 hydro-power, which, as defined
by a working group of the Wart Committee
on Energy, includes any hvdro-clectric
scheme below the size which the public
electricity generating boards have them-
selves considered worth developing, has
the potential to provide energy equivalenm
to some 200,000t or 300,000t of coal per
annum, savs the working group in the
fifteenth Reporr of the Watt Committee.
The Reporr presents a revised and
augmented version of material that was
discussed at a Consultative Council meet-
ing of the Watt Committee on 3th Junc
1984. Unlike its immediale predecessors,
which dealt respectively with nuclear
energy and acid rain, it is devoted, as Dr
]. H. Chesters, Chairman of the Wan
Committee, writes in a Foreword, w a
renewable energy source; but like them,
it is intended to clarify whar at the moment
could hold up development.

THE INSTITUTE OF HOSPITAL ENGINEERING
ONE DAY SYMPOSIUM

‘FIRE PREVENTION’

at
The Institution of Mechanical Engineers
Birdcage Walk, Westminster, SW1

Wednesday 26th June 1985

The Hospital Esiate, because of its very nature, is subject to many different kinds of
fire hazard. It is essential to offset these risks by incorporating fire precautions which
arc both economical and acceptable to medical practices. This Symposium explores
the policies which have been developed and looks at developments in this field.
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Talking Point

Value for money?

Health Authority.

] A PARKER CEng FIMarE FIHospE

We hear a great deal about efficiency and
value for money these days but what docs
it really mean? It is very much the fashion
o examine closely the output from our
manpower and the return for moncy
invested, on a keen commercial, and very
often, u quite doubtful statistical basis. In
the National Health Serviee there is still
quite a debate 10 determine the most
accurate method of producing Performance
Indicators to endeavour to compare aspects
of the service, but how often do we hear
that one method or another cannot be used
because it does not compare ‘like with like’.

As engineers, we are able to calculare
efficiencies of many engineering processes
and pieces of cquipment but are not always
willing 10 apply our abilities and our
learning to the subject of managmenet.
The logical mind of the engineer should
be able to develop systems from  first
principles and apply them 10 whatever
problem may be facing them. Many people
would say that this is probably, in the
Imain, common scnse, s0 why is it that
when we are faced with management
problems common sense seems 10 fly out
of the window.

Of course there are some problems of
management which involve people and in
such cases bring emotive forces into play
which send people rushing off to consult
the latest offerings from the academic
psychologists. It 1s interesting 10 see how
common sense and logical thinking can
very often produce results which are
cxactly the same as those achicved by the
application of much mare crudite theories.

Generally speaking, life has become
much more concerned with involved
technological developments which not only
concern us in our professional pursuits but
have a major influence in our daily living.
The rate of technological development in

medicine has created many of the problems
found in the National Health Service 1odav
and in order to cope with some of these
pressures more technology has been
harnessed in the form of computers. The
idea is 10 be able 1o make decisions on the
most up to date information available and
thereby be able to apply the resources
available, both manpower and finance, in
the most effective way.

Sometimes I feel that the objectives of
the service tend 10 become clonded by the
obsession with high technology and the
short-term justification on financial
grounds. This has been very evident in
many maodern developments where saving
in capital costs has heen to the detriment
of revenue consequences with, in many
cases, 4 disruption of patient serviees.
There has been a decline in engineering
research spending in Britain inn recent years
and it'is perhaps because we have not been
rescarching sufficiently those aspects of
modern engincering and construction that
failures have occurred. Could more
research spending be a worthwhile
investment to increase our efficiency and
bring about greater value for money?
Research into these developments would
have produced sufficient information 1o
enable designers to narrow the failure gap
and so produce long lasting facilities in
which o allow other professions 1o
praciise, again to the benefit of the patient.
If this is not so, where have we gone wrong
in cither the information that has been
produced, or, in the application of that
information? It is through journals such
as this that the communication of this
informauon can be directed to those people
who need to consider it and apply it.

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

The author is @ member of Council and District Works Officer v Norwich

provision to be accelerated with a more
cffective value for money which, in itself,
is a good theory but in practice doesn’t
scem to have produced the desired results;
certainly not from a maintenance point of
view. Again variations on this theme have
brought into being Nucleus which at the
moment seems (0 be the panacea of the
National Health Service — time alone will
tell if ivis the answer w all our problems.
Bearing this in mind, a carcful analysis
should be carried out of the information
collected by the users so that, modern
materials allowing, the next generation of
health facilities will be even better value
for money.

How ought we 10 be monitoring our
efficiency? Is comparison of costs sufficient
without an agreed basic standard? Whal
should that basic standard be? These are
some of the many questions that are being
asked today, not only of the National
Health Service but of a much wider scene.

A consultant surgeon has suggested that
a team of experienced senior doctors could
be set up as hospital inspectors 1 vet work
loads of medics. Could there be a similar
answer as regards the monitwring  of
efficiency of works officers in the service
rather than by the use of dubious
performance indicators? No doubt seme
would say that it is the job of Treasury
Andit 10 evaluate the service, but that can
only be on a financial basis. Is there need
1o bring in a system of professional or
technical audit and might this be a spin-
off of either Griffiths or the Works Review?

Whatever happens, the resources avail-
able 1o the National Health Service in the
future will have 10 be used as efficiently
as possible and that might mean even more
standardisation. As Henry Ford said, ‘you
can have any colour you like, as long as it's
black.

Southern Branch Annual Dinner

This most successful social cvent was attended by members and their guests at the

From left to right: Mr L House (Chairman), Mrs House, Mr L. Hadley (President of The

Institwte of Hospital Engineering), Mrs Hadley, Mrs Boyce, Mr R Bovce (Secretary).

Consulative Council Meeting

The Watt Committee on Energy
announces that its Seventeenth Consul-
tative Council meeting will be held at the
Rowval Socicty of Arts, John Adam Street,
London WC2 on 111th June 1985, when the
theme will be *“The Energy Industry: the
Challenge of the Disposal of Solid and
Liguid Wastes”. The meeting is arranged
jointly by the Institution of Geologists, the
Geological Socicty and the Wan
Comminee on Energy. The meeting will
be open to members of the professional
institutions comprising the Wit Com-
mittee on Energy and other persons with
professional interests in the subject.
Enquirics may be addressed to: The Secretary,
Wau Commuttee on Energy, Savoy Hill
House, Savoy Hill, London WCZR 0BU.
Tel: G1-379 6875.

coniinued on page 16
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B W EAST CBE FRIBA

The Secretary of State in the N.H.5. Aot
1977 (amended 1980) directs Regional and
District Health Authorities to ‘exercise his
functions’ in respect of building and
engineering contracts; these 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 policy.

This is what gives the Accounting
Officer (Perm. Sec. DHSS, Sir Kenncth
Stowe) the most reliable assurance that he
can, if required, explain the actions of
Autherities to Exchequer and Audit o, if
required, the Public Accounts Committee
of the House of Commons.

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

This is underlined in Authorities
Standing Orders. One must also comply
with E.E.C. Directives (CH2) (30th
December 1983) which require construc-
tion works in excess of £590,000 to be
advertised in the E.E.C. Journal.

The ‘Assurance of Readiness to Proceed
to Tender’ procedure adopted by the
N.H.S. together with the avoidance of
prime cost sums wherever possible ensure
that the design is fully thought through
before the Building Industry is invited to
tender and has done miuch to 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.
b) Contracts based on Measurement.
<) Contracts based on approximate Bills.
d) Contracts based on existing Priced
Schedules of rates in the N.H.S
{Measured term).
¢} Contracts based on reimbursement of
contractors costs.
e.l Prime Cost.
e.2 Management Contract,
In addition it addresses methods of
procurement i.c.
Single Tenders
Negotiated Tenders
Competitive
Two Stage Tenders
Design and Construct
Consortium (Joint Venture) Tenders
Service Tenders
A contract s a serious business not to

This paper was first presented at the Instirute’s symposiwm ‘Hospital Developments” in January
1985, The author is Regional Works Officer for North East Thames RHA.

Forms of contract, tendering procedures
and documentation

be entered into lightly and selection
depends on judgement. Let us examine
our information armoury.

1. The Banwell Report.

2. NJCC codes for Single Stage Sclective
‘lendering and Two Suge Selective
Tendering.

3. JCT Practice Notes relating to the
various forms of contract of which
PN20 (Revised 1984) entitled ‘Deciding
on the appropriate form of JCT
Contract’ is particularly helpful and the
various forms of Building Contract.

Two types of contract

A. DESIGN BY THE
EMPLOYERS ARCHITECT
OR OTHER PROFESSIONAL
CONSULTANT

1 Lump Sum Price

{Subject to Variations, Fluctuations or

expenditure on PC. or Provisional Sums).
The choice of JCT Forms for ‘Lump

Sum’ are between:-

The Agreement for Minor Building Worls

(January 1980) ‘MWA’.

The Intermediate Form of Building

contract. (1984}, ‘.LEC’

The Standard Form of Building Contract
Without Quants.

The Swandard Form of Building Contract
with Quants. (1980).

One of the judgements 10 be made
clearly concerns the contract period and
as suggested a rough guide:-

Period JCT Guidance
MWA To 12 Moenths Up Practice Note M2
10 [50,000 (81 on Agreement.
prices)
To 12 Months +
Up ta £250,000
{84 prices)
SF Any period.

LFC. Practice Note 20

(Rev. "84,
Pracuice Note 20
(Rev. "84).
A2 Indication of price
With actual price being determined as
work proceeds.

If an early start is sought,

The Standard Form with
approximate Quants. (Apparently
used for £40-60K value work).

{The only difference between a Bill of
Approximate Quams. and a BOQ is that
approximate quants. are prepared from less
complete design information: Both types
are in accordance with the S.M. .M. of
Buiding Works). (JCT currently producing
some drafting amendments).

Its use would be considered where the
nature of the work is such that it cannot

be fully described in advance; also used for
carly start e.g. after fire damage.

The Fixed Fee Form of Prime
Cost Contract. (Mostly used on
repair/alternation  work). Prime  Cost
(actual) of labour, materials and plant and
fixed fee (or percentage) addition. The
Addition is to cover overheads and profir.
Tendering is on the fixed fee or percentage
addition. Cosi Contral difficult and special
provision has to be made for inspecting
accounts. Little incenrive for contractor to
be economical.

Remember that where work is Billed the
Employer becomes responsible for
quantity.

DESIGN OF WORKS (OR
PORTION) BY
CONTRACTOR

B.1 The JCT Standard Form with
Contractors Design.

R.2 The JCT Standard Form with Quants.
(modified by Contractors Designed Portion
Supplement).

\Rt‘sign of Works (or portion) by Contractor
o - .

B.2 SF with (guams.
(Madified by

Contractors Designed
portion supplement.)

I
B.1 SF with
Contractors Design

Practive Noie C1)/2
1.e. Works designed
by Architect with a
portion 1o be
designed by the
Cuntracior,

Practice Note CDV/1A
IB

i.e. Proposals from
Contractor, for
design and
construction.

Possibilities for choice

Other possibilities for choice depending on

circumstances —

(a) Measured Term — Suitable for
programmes of maintenance,

(b) Mode! Form A — IEE 1Mech . E. 1982
amendments.

t¢) Joint Venture/Consortium — Group
formed for large complex projects:
With commaon interest — need 10 be
jointly and severally responsible.

(d) Management — Contractor advises on,
and manages work. He gets a fee plus
reimbursement of cost of work which
1s itself let on a series of sub-contracts.

Assignment

The clients ability to assign work varies

with the type of contract selected —

‘MWA No provision but form allows
for description or an instruc-
tion against a Provisional Sum,
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‘LLFC. Provides for ‘naming’ which
gives a domestic sub-contrac-
tor result.

JCT 80 + Provides for nomination

Quants.  Clause 35 or ‘naming of 3’
which gives a ‘domestic’
result.

Fluctuations

These can be handled in various ways —

(a) Fixed price — Nil.

{b) Limited — Limited to statutory
contributions, levies and taxes.

{¢) Full — Labour and material costs and
statutory contributions, levies and
taxes. (12 Months and over).

{(d) Where Limited — Government
undertaking for full pre planning and
not cxcecding one year, no undue
delay in accepting tender, nomination
cte. and aveidance of V.O’s.

Contract Size and

duration

3% years maximum. (HN("81) 30 Consult
DHSS!).

3 years £13-15M.
4 years £18-21M.

Tendering methods
1. SINGLE TENDER

There is no element of competition and use

would be 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
5. TWO STAGE TENDERS

Allows early conrractor collaboration.
First stage of tendering covers scope of
works, construction methods, program-
ming, management methods and basis of
costing.

6. DESIGN AND
CONSTRUCT

Brief + sketch drawings (offices, stores,
residential). Firms must be experienced in
the type of work. Don't needlessly lay
down requircments which restrict the
design solution.

7. JOINT VENTURE
TENDERS

Where the ‘venturcrs’ are jointly and

severally responsible.  (Yorkshire and
Oxford R.H.As): Where they have the
facility 10 discuss and agree matters of
working together, integration of services,
sile  organisation, programming before
tender bid 1s made. Greater commitment of
the contraciers to each other. Removal of
situation whereby the Building Contractor
blames the services for delay and wvisa
versa. No financial penalty to the client iff
one of the contractors fail,

8. MANAGEMENT
CONTRACTING

S factors in combination and 10 a
sufficient cumulative extent.

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

Need 1o accommuodate design changes at
minimum additional cost and time.

Need for flexibility of planning and
execution of construction.

Need 10 apply construction to carly
planning and design.

Need 1o strengthen the management
applied on behalf of the client.

I am conscicus that this complex topic
requires more time and space to do it full
justice but I hope if nothing else 10 have
lifted the lid off Pandora’s Box and
exhibited the scope of possibility from the
contents.

Nurse Call-

help at

hand

A breakthrough
in patient
handset design

The latest microcomputer technology has been used to
develop a completely new design of patienl handset which
miakes our nurse call systermn even moré refiable. A host of
additional benefits have been incorporated including:
| ISimple 1o operate controls.
| 1Strong, ightweight case with comfortable
~ rounded corngrs.
|| Robust jack plug connector which easily
(disjengages from the wall unit to aveid
damage.
L1 Convenient linen clip 1o keep the unit close
athand.
[1uUpgrade capability for existing systems.

The associaled wall uni has two compartments to keep the
nurse cal syslem separate from the mains voltage. Each
compartment hasits own cover plate far safe and
convenienl maintenance.

;! For more information please phone

John Price an Wolverhampton

4 (0902) 895551,
( 7 STATIC
' SYSTEIVS
g GHOLP
Sthe Syt Grang Heatbe bl oo d
SO AN araDnoe W HATR

V4
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Water treatment selection for
package boilers —its effect upon
boiler operation and energy cost

DAVID FISHER CChem MRSC

Since the oil crisis in the carly seventios,
users of energy have become increagingly
aware of its cost and the effect these costs
can have on factory gate prices.

It is natural theretore, that managers and
engincers 1n both the public and private

sectors look closely at ways and means of

reducing operational and maintenance costs
to a minimum.

This article outlines how  proper
consideration to water  treatment
requirements within the boiler house can
make a significant contribution to reducing
these costs and obtain the maximum in
Lerms of operational efficiency and trouble-
free operation of the boiler plant.

The prime consideration of any water
treatment programme will be to prevent
scale deposition and corrosion within the
boiler and feed lines. However, before
discussing in some detail modern methods
of approach to boiler water treatment, it is
worthwhile reviewing the effect that scale

deposits  and  corrosion  can  have on
uperation and energy costs,
Scale

Scale deposits within the boiler, will have
the effect of reducing heat transfer with its
consequent effect upon fuel consumption
and sale operation of the boiler.

Generally speaking, scale formation will
tend to be greatest where the heat flux is
greatest, Modern package boilers transfer
heat over a much smaller surface areq and
much higher peak heut {luxes tend to take
place, This makes these units far more
sensitive to scale deposits than the earlier

types.
The eflect of any scale deposit on the heat
transfer surface will be to thermally

insulate the waterside of heating surface,
retarding the flow of heat from the metal to
the water, The only way that heat can get
through this insulating barrier of scale, is to
raise the metal temperature. In this way
the heat is forced through to the water,
which, as a consequence increases the
temperature of the gascs leaving the boiler.
This has a twolold effeet:
L. It increases the metal temperature,
which may endanger the boiler structure.
2, Higher exit gas temporatures will effect
and reduce boiler efficiency.

Let us first examine the effect on the
boiler structure, by reference to Fig 1,
which shows the effect of a Yu” scale on the
metal shell of a boiler subjected to a typical
heat fux of 120,000 Blus/{t*/hr.

With no scale deposit, one can see that
the gas side metal temperalure reaches
T00°F. In contrast to this, the effect of V"
scale is to increase the metal temperature
up to 940°F for the same heat transferred.
This latter temperature is well heyond
870°F, the temperuture at which creep

hegins to dominate the elastic properties of

the metal. In addilion the higher furnace
temperature creates a pgreater expansion,
and hence — thrust on the end plates.
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Far the fireside tubes particularly in the
second and more so Lhe third pass tubes, the
efllect of scale un creep properties is not so
eritical since the gas temperatures are not
50 high. In this respect the effect of scale on
the tubes is more important in terms of fuel
efficiency.

Fig 2 illustrates the effect of varying thickness
of seale on the efficiency of the boiler.

Thus a normal scale deposit which is Vi
in thickness will reduce the operating
efficiency of a boiler plant by 4% If the scale
contains high levels of iron oxide and silica

1/32" SCALE

940°F —*

WATER
SIDE

(S
WATER FILM

METAL
I/32" SCALFE

then the effect is even more dramatic ey V"
depiosit reduces efficiency by 7%

Table 1 illustrates what this loss of
efficiency means in terms of additional or
wasted fuel costs baged upon a normal scale
ie Caleium/Magnesium carbonates.

The problems outlined to date are Lhose
directly atiributed to seale deposils in the
boiler and demonstrate the coffect these
deposits can have on the safe operation of
the boiler and fuel costs.

Corrosion

The effect of corrosion on the boiler system
is prebably maore dramatic than seale
formation. This is due principally to the fact
that when corrosion takes place metal loss
occurs. This iz metal that ecannot be
replaced and if the corrosion process is
allowed to go unchecked then perforation ol
the metal will oceur leading to a costly and
invariably an inconvenient shut-down for
repair.

Thus it is apparent that, in designing
suitable water treatment programmes for o
hoiler plant, the two main problem areas
that are of concern are seale deposit. and
carrosion.

The approach adopted sigmificantly
affects the energy and maintenunce costs of
the boiler house. The next section of this

Table 1
Effect of scale on boiler fuel costs £/annum for varying steaming rates {oil
costs 50p/gall)
Scale Thickness
Lbs/Hr /64" 1/32" 1/16" 1/8"
Steam
5,000 2,300 4,700 9,400 15, 0HK)
10, (MM} 4,700 9,400 18,700 37,000
15,000 7,000 14,000 28,000 6,0
20,000 9,400 18,700 37,400 75,000
25,660 11,700 24,400 47,000 94,000
30,000 14,000 28,000 56,200 112,000

Thus for a boiler plant steaming of o rate of 1000 tbsihr and having ¢ Y seale, the fuel
losses are equivalent to L10,000 per annum compared to the same planf operating with o

seale deposit
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paper concerns itself with the means by
which these problems can be minimised and
eliminated. However, before progressing to
this, it is as well lo quote from BS 24886:
1978 “The Treatment of Water for Land
based Boilers”. The following are extracts
taken from the Recommended
Characteristics for Shell Boilers:

I. Feed water hardness

‘Boilers with high output, relative to water
content andfor employing high heat flux
density usually require feed water of low
hardness, not only to avoid scale formation
on heat transfer surfaces but also to
minimise on suspended solids, or sludge in
the hoilers. Consequently water with a
residual hardness of 2 mgflitre (2 ppm) or
less should be used.”

2, Oxygen

‘Dissolved oxygen in the feed water should
be reduced o the lowest practicable level
befare addition of an oxygen scavenger.”

Scale and methods of
prevention

Let us first examine this problem of scale
and how it arises. All natural waters
contain  disselved impurities and  the
dissolved impuritics that are of concern in
causing deposition problems are the salts of
caleivm and magnesium. Under normal
conditions the bicarbonates of these metal
ions  are soluble. However, under the
influence of heat these break down lo give
off carbon dioxide and insoluble carbonates
or hydroxide. These insoluable salts
precipitate in the feed tank and feed lines or
they form a sludge in the hoiler itself which
may deposit on the heat transfer surfaces.
Other deposits that cause seale are culeium
sulphate, silicates and iron oxides which
tend Lo deposit directly on to the boiler
maotal and do not form a sludge. For the
purpose of this paper, the discussion is
confined to the deposits arising from
caleium and magnesium salts.

Methods of Prevention

There are two commonly used methods of
scale prevention. These are:
1. Internal Softening

2. External Softening

Internal Softening

This should not be confused with internal
conditioning which is described later. The
term internal softening deseribes the form
of treatment in which the water is rendered
non-scale forming by reactions that occur
within the hoiler itself.

In simple terms the hoiler is used as a
reaction vessel. Scale formation is limited
by converting the hardness salts of Ca + Mg
into a free flowing sludge which is removed
via normal blowdown. However, if' the
amount of sludge produced cannot he
effectively or economically removed from
the boiler by blowdown, consideration must
be given to the installation of appropriate
pre-treatment plant to remove or reduce the
hardness of the feed wuler to acceptable
levels.

The two generally accepled means of
internal softening are either by carbonate
ar phogphate conditioning with the addition
of a natural or synthesised organiec molecule
to promote sludge conditioning.

Internal softening programmes on today’s
modern package boilers needs strict control
il the problemws outlined earlier are to he

avoided. As u consequence the use ol a
softener or some olher pre-treatment plant
18 usually used.

External Softening

From what has been discussed previously, it
15 ovident that the easiest solution (o
preventing scale deposition is to remove the
offending solids prior Lo entry to the hoiler.
This can be achieved by a
methods, the most common of which are:
1. Lime/Sodu Soltening.

2. lon exchange.

3. Reverse Osmosis.

4. Kvaporation.

5. Any combination ol thesce.

1. Lime/Soda Softening

This is a process whereby the hardness salts
of Ca + Mg are precipitaled by the addition
of, as the name suggests, lime and soda ash
to the raw water in a large reaction vessel.
Huardness levels of less than 5 ppm can be
achieved. However, due to the size,
inefficiency and cost of the plant invelved,
this process is no longer popular.

2. Ion Exchange

The ion exchange process is one thal makes
use of materials capuble of exchanging ions
und there are a number of variations by
which the desired end result can be
achieved. It is possible to utilise ion
exchange vesins that are specific to
particular ions and in this way one can be
selective about which jons are removed
from the water,

By far the simplest and most popular in
use on shell and package boilers is the base
exchange, whereby the troublesome scale
forming Ca + Mg ions are replaced by the
innocuons sodium ion. This produces a
soltened water with a hardness of less than
2 ppm. There uare wvariations on this
principle  notably  Dealkalisation  and
Demineralisation which are outlined in
detail later.

Reverse Osmosis and Evaporators are
less common in this country and are only
generally used where power s relatively
cheap.

Ion Exchange

The three most popular ion  exchange

processes currently in use in the UK are:

1. Base Exchange

2. Nealkalization/Base Kxchangoe

3. Demincralisation or Deionization

The chaice of process will be governed by

many factors such as:

(i) % Condensate Return

(i) Alkalinity and Hardness levels of the
make-up water

(i) Blowdown  and  heat  recovery
considerations
(iv} Waler source and its cost

(v) Boiler and

output.

1. Base exchange
The base exchange process involves the use
of a strongly acidic cation exchange resin in
the sodium form. Hard waler containing the
ohjectionable calcium and magnesium ions
is passed over the resin which is usually in
the form of small beads. These calcium and
magnesium ions replace sodium ions on the
resin matrix, according to the lollowing
simple chemical reaction:
2R-Na + (Cu?') i
R ? Rz
Mg~} {

type its  pressuretheat

Ca)

MgJ+ 2 Na+

variely ol

No other reaction occurs and any other
dissolved solids in the water pass through
unchanged. Thus the total dissolved solids
level of the water remains virtually the
same,

There is quite obviously a limitation as Lo
just  how much exchange capacity  1s
available and a time will come when all the
available exchange sites are saturated with
i v My, Io this state the resin bed s
exhausted, and il 15 regenerated to the Na
form using a solution of common salt. Using
such a plant a water with a hardness of
=2 ppm s produced. Figs 3a and 3b show o
typical plant and layout.

Ne@nd, [V
Figure 30 typical water softening plant wsed
on a package hoiler. 1 Resin shell; 2 Brine
tank; 3 Mam control valve; 4 Upper
distributor; 5 Riser tube 6 Bowom filier; 7
Refill water valve; 8 Refill distribuor; 9
Brine draw assembly.

Figure 3b Layour of typical plant.
Components, 1 Resin shell; 2 Brine tank; 3
Mamn control valve; 4 Service solenmd valve;
S Motorised drain valve; 6 Strainer; 7 Non-
return valve; 8 Vacuum break wvalve; 9
Booster pump; 10 Break ank; 11 Sample
cock; 12 Level probes.

2. Dealkalisation/base

exchange

As mentioned carlier, by a judicial selection
of ion exchange resin malerials and the
form these are in ie hydrogen, sodium,
hydroxide ele, one can be very selective
ahoul which ions are removed from the
water.

Natural waters contain two types of
hardness temporary or permanent.

The so called temporary hardness derives
from the presence of either ealcium or
magmesium bicarbonates in the water. (This
is normally equivalent to the alkalinity of
the water.)
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Figure 4

The permanent hardness on the other
hand 13 the calcium and magnesium
associated with other salts in the water
such as sulphate and chloride.

Fig 4 shows a typical plant layout of a
Dealkalization/Base Exchange unit.

In this process the Dealkalisation unit
contains a weakly acidic cation resin in the
hydrogen form. As the raw water passes
over thiz resin only those Ca t+ Mg ions
associated with the bicarbonates are
remaved and exchanged for hydrogen ions,
according to the following reaction
2RH + {(Ca) (HCO, — R~ (Ca) R 1 2H,00,

(Mg} (Mg

The bicarbonate is converted to carbonic
acid (CO, dissolved in water) and is easily
removed by passing over a degassing tower,
On exhaustion, the resin is regenerated
using HC1 or H,SO,.

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

What then is the advantage of this dealk/
Base Exchange over a simple Base
Exchange plant. The answer lies in an
alkalinity and TDS reduction. In the

Dealkalisation plant virtually all the
dissolved solids associated with the
alkalinity or temporary hardness are

removed. In the Base Exchange plant no
such reduction oceurs.

This is quite an important consideration
when designing a plant.

3. Demineralisation
The last plant under consideration is
demineralisation or deionisation. This plant
will congist of a ealion and anion exchange
resins for the complete removal of all salts
to produce a very pure water.

The plant usually comprizes of three
distinet sections and in this arrangement
complete solids removal is achieved. The
water is first passed through a strong cation
exchange resin which is in the hydrogen
form and converts all the dissolved salts
into their corresponding acids. This is
represented by the following  simple
reaction:

R-H + CatHCO., R,Ca + H.CO,
CaS0),, =——+=H 30,
CaCl, HCI

On exhaustion this resin is regencrated
using either dilute hydrochloric ar sul-
phuric acid.

As with the dealkalisation unit, the
carbonic acid formed is easily removed by
passing the water through a degassing
tower which is the next unit in the pracess.

The third and last unit in the process
contains a strongly anion exchange resin in
the hydroxide (OH) form. This has the effect
of removing and neutralising the acid
radicals formed in the cation exchange unit.

This proceeds hy the following reaction:
R- OH + HCI RO H.O

+ Hy 80, R, -850, “

On exhaustion, this resin s regenerated
using a dilute solulion of sodium hydroxide
solution.

The whole process s
schematically in Fig 5.

The demineralisation or de-ionisation
process produces water of a very high
quality containing zero solids.

Tables 2 and 3 summaurise the effect on
the various dissolved salls in raw water
which has been passed through the pre-

represented

treatment plants deseribed carlier. Also
included is the approximate treatment cost,

Selection of plant

What then ure the factors poverning
selection of a suitable pretreatment plant.

British Standards 2486 is of great use in
this respect, but other considerations are
important, partieularly the quality of the
raw water to be ireated, percentage
condensate return and blowdown
requirements.

As a gencral rule of thumb, it is not
censidered  necessary  to install  a
Demineralisation Plant. for Shell boilers in
the UK and it is far more likely that a
simple Base Exchange or Dealk/Base
Exchange plant will suffice. The selection
will depend upon raw water anulysis and
hlowdown requirements.

For high pressure and waler tube boilers
it is  generally accepled that de-
mineralizgation plants are required.

DEGASSING
TOWER
RAW WATER —_
f NaOH
ACTD STORAGE
TANK
STRONGLY STRONGLY TO 'PROCESS
ACIDIC BASIC
RESIN RESIN
{H-FORM} {OH-FORM)
Figure 5 o -
Raw Water BX Dealk/BX Demin
TH 250 Nil Nil Nil
Alk 200 200 20 Nil
DS 320 320 90 Nil
Table 2 Effect of treating waler with various plants
Raw Water BX Dealk/BX  I[}emin
TH 60 Nil Nil Nil
Alk 50 50 10 Nil
TS 75 75 35 Nil
Cost of treatment per/1000 gallons — 5p 15p 90p
Table 3
Water Treatment Plant 200 509 B0 1004
Plant MU MU MU MU
Raw Water 16.6% NA NA NA
Base Exchange 4% 10% NA NA
Dealk/BE 1.8% 2.0% 3.2%. 38%
Demin < 1% < 1% <1 < 1%
Raw Water Analysis
TH 250
Alk 200
TIXS 320
Table 4
Water Treatment 208 50% B0% 100¢%
Plant MU MU MU MU
Raw Water 60 15% NA NA
Base Kxchange 1.5% 2.5% 4% ¥
Dealk/BE <14 < 1% < 1% < 1%
Demin < 1% < 1% < 1% <%
Waiter Analysis
TH 60
Alk 50
TDS 75
Table 5

T et s
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It is most probable that for the majority of

hoiler plants encountered in the package
boiler market a simple buse exchanged
water will be sufficient provided its analysis
is similar to that outlined in Table 3. On the
other hand it is most probable that if the
available water has an analysis similar to
that in Table 2, then a Dealkalisation/Base
Kxchange plant  would be required.
However, this is by no means certain, since
condensate return  and blowdown
considerations will have an important
bearing on the selection of plant.

This is hest illustrated by referring to
Tables 4 and 5 which indicate what the
blowdown requirements would be for plants
operating with various make-up water
qualily based on chemical composition and
condensate return. These tables have been
drawn up to conform to BS 2486 with
regard to boiler water quality for a typical
package boiler operating at 100 psig.

These tables illustrate that in the
selection of a suitable pretreatment plant,
blowdewn requirement is a very important
consideration. Using the ‘thinner’ of the two
waters illustraled above, it would bhe
economically possible Lo run a boiler plant
using  100% makeup provided heat
recovery was installed. As a rough guide to
the relative capital costs for a 1000 gp hr
plant these are:

Buse Exchange £1500
Dealkalisation/BE  £10,000
Demineralisation  £15,000

It can be seen from the foregoing
discussion that plant selection is not simple
and straightforward and many factors have
to be taken into consideration. Simply
selecting a plant based upon flow rate
eongiderations is not satisfuctory and it is
advisable to engage the assistance of water
treatment consultants.

Feed Water
Conditioning

The discussion so far has been primarily
related to the type of pre-treatment plant
required in order to provide a water of
suitable quality in terms of hardness and
other dissolved solids levels. Unflortunately
it is only part way to achieving a boiler feed
water suitable in terms of preventing scale
and corrosion in the system.

The next important part of the hoiler
water treatment programme is feed water
conditioning as distinet from feed water
softening, With feed water conditicning we
are concerned with conditioning the feed
water so as to render it completely scale and
corrosion free before entry into the boiler.

We have seen how with the use of
suitable pre-treatment plant we can reduce
the hardness level to 2 ppm. At this level of
hardness it now becomes economically
acceptable to remove this small residual
hardness chemically so that the optimum in
terms of boiler cleanliness can be achieved.

In fact with the correct selection and
application of chemical treatment it is
possible to attain a boiler surface absolutely
free of any deposits enabling the maximum
heat transfer efficiency to be obtained.

The most common means of achieving
this is by the use of phosphate or chelant for
seale conditioning. Both are acceptable but
with very differing mechanisms and results.

Phosphate
Conditioning

With phosphate conditioning the treatment
involves the addition of small amounts of

phosphate to the feed water to form
insoluble  calcium  phosphate,  calcium
phosphate is preferred to calcium carbonate
because it forms a less ‘sticky’ deposit and
gives a mobile sludge which can be casily
removed from the boiler via the blowdown.

Boilers on such a programme are
wenerally very clean, however, it should be
noted that such programmes are still
precipitating programmes and over a period
of time tube deposits will result, albeit on a
much reduced scale than for an internal
softening  programme. Nevertheless, the
effect on heal transfer und energy costs can
be significant. Thus the movement from an
internal softening programme to one with
external softening plus internal con-
ditioning with phosphate will give a signifi-
cant improvement in boiler cleanliness.

Frequency of descaling and cleaning of
the boiler can be reduced from once per 1-2
years to once per H-10 years.

Chelant Conditioning

Chelunt  conditioning  differs  from
phosphate condilioning in as much as the
residual hardness reacls with the added
chelant to form a soluble complex. With this
approach il is possible to attain a boiler
water condition with no insoluble
impurities and hence Lthe potential [or
deposit build-up is completely eliminated.
There are some minor modifications that
may be required to look after silica and iron
oxide but in general these treatments have
been extremely successful particularly on
high pressure water tube hoilers and in the
last & years this success has also been
transferred lo low pressure and package
boiler unita.

Chelant programmes can have one major
drawback, in that with inadequate control
resulting lrem over feed of chelant, it is
possible to have chelant attack on the metal
surface causing corresion, This has been
noted in high pressure water tube boilers
but rarely in package boilers.

"This problem has been overcome, however,
with the intreduction of chelant /polymer
programmes which allow the chelant 1o be
fed substoichiometrically ensuring that no
free residual or excess chelant is present in
the boiler. This approach requires no free
chelant and has all the benefits of a chelant
programme in terms of boiler cleanliness, bur
without the risk of chelant corrosion. Boilers
treated with such programmes give internal
conditions far cleaner than with phosphate,
and with proper control chemical cleaning
of the boilers becomes a rarity.

Polymers

The final conditioning programmes to
discuss come under the heading of
polymers. Inevitably as we have progressed
in the elimination of the more common
deposit forming impurities in the treatment
of hoiler feed water, we have highlighted
other deposit forming impurities. These
have always been present, hut formed only
a very small part of the eriginal deposit, As
the major deposition problems have been
eliminated, then the so called minor
component becornes a major component. An
example of this is iron oxide, brought
forward in the feed water. Iron oxide
deposition has become a mujor problem in
very high pressure water tube boilers.
Neither phosphate nor chelants will deal
with this and so supplementary polymer
feed is required. This acts by dispersing the
iron oxide into very fine particles which are

easily removed with blowdown.

[n the past 12 months a new concept in
boiler water treatment has been introduced
based upon the exclusive use of a polymer.
This  upproach is a  single  polymer
application and eontains neither phosphate
nor chelant, thus redueing precipitation
reactions und eliminating the potential for
chelant corrasion,

The programme is o solubilising one for
any hardness present in the feed water and
any other impurities such as iron oxide,
silica or phosphate (occurring naturally in
the raw water) are dispersed in a manner
similar to a conventional polymer and
remaved via the blowdown. Boilers on such
a treatment programme have  given
extremely  pood results  with 1004
transportation of all the feed water
impurities through the boiler resuolting in
as new boiler internal conditions.

Whichever treatment  philosophy is
selected  for  internal conditioning  lor
prevention of deposits, il is essential to have
a proper pre-treatment plant. The internal
conditions spoken of here could only be
achieved in the past by Lhe use of a Demin
plant. Such a unit would be uneconomic on
u small package boiler. Howover with the
advancements made in water treatment
technology, the same internal boiler
conditions can be achieved with the use of a
simple base exchange plant, or depending
on raw water supply — a Dealk/BE plant,
plus the proper selection of  internal
conditioning chemicals.

Corrosion

In the section on Internal Conditioning, we
have looked only at treatment philosophies
used to keep the heat transfer surfaces free
of deposits. Such offorts to achieve clean
deposit free surfaces will be to no avail if
there is no metal to keep clean. By this
slatement we are, of course, referring to
corTosion.

The form which eorrosion takes place in a
boiler itself is by pitting and the cause is the
presence of oxygen. A lot of energy is
cxpended in converting iron oxide into 2
form of iron suitable for use in industry. 1
takes but a liltle time and money to prevent
the reversion of this iron into its natural
state.

For complete protection against corrosion
it 18 essential to add an oxygen scavenger
such as sodium sulphite or hydrazine.
Becuuse there is a finite time that is
required for those chemicals to react with
any (), present, these ure usually supplied
with an added catalyst which increases the
reaction time by some 500 times making it
more or less instantaneous.

Hydrazine or similar such compounds ey
hydroxylomine, are not generally employed
unless there is o deacrator in use and only
then on very high pressure units. However,
deaerators are not normally used on
package boilers due to their high cost
£30,000 plus  and, therefore, chemical
means are normally employed for oxygen
seavenging, unless the steam load s high
encugh to justify installation of such
equipment.

Fig 6 is a graph of the dissolved oxygen
content of water al various lemperatures.
As can be seen, there 18 an  inverse
relationship between these and the higher
the temperature, the lower the residual
oxygen,

Thus by increasing the feed water
temperature this inverse relationship can
be used to advantage in one of two ways:
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Table 6

Feed Water Temperature

Feed Water Alkalinity

Feed Water TS

Tatal Feed Water TDS
Maximum concentration factor
Blowdown required

SO°F 180°F
Fil 30
61 60
130 80
23 35
A4.3% 3%

Thus for e botler with a steam load of 10000 thsihe, incroasing the food woter temperature o
I80G°F would resuldt in o fuel savings of L8300 due to reduced blowdown and o further suving

of E2.000 pa in oxygen scavenging costs.
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Figure 6 Solubility of oxygen
in pure water

1. Chemical Scavenger requirements and
hence costs are reduced.

2. The dissalved solids level of the leed
water is reduced due to reduced scavenger
requirements and hence blowdown and fuel
costs can be reduced.

This graph shows that al 90°F water
contains 7 ppm of dissolved (), but at the
180°F this drops to 2 ppm. Thus o feedwater

at a temperature of 90°F will require 34
times as much O, scavenger than if the

water  were  at [B0°F. Hence it s
advantageous 1o get the feed water
temperature as  high  as s practicably

possible.

From an energy requirement point of
view, the dilference in the fuel reguired to
heat the wuler in the feed tank as opposed
Lo the boiler will he marginal.

Table 6 illustrates the points discussed
above and quantifies in monetary terms the
approximate savings to he accrued in
raising Lhe feed water temperature from 90°
to 180°K.

Thus for a heiler with a steam load of
1L000 Tbe/hr, increasing the feed water
temperature to 180'F would result in fuel
savings of £1,300 due Lo reduced blowdown
and a further saving of £2,000 pa in oxygen
scavenging costs.

Condensate
Protection

The lasl remaining area to be covered is the
protection of sleam und condensate lines
aguinst corrosion. This is generally caused

by CQ. from the boiler and ingress of O, in
the condensate system.
The most effective means of proteelion is
by the use of:
1. O3, removal in the boiler leed.
2. Neutralising amines which neutralise
the CO. and raise pH.

-

3. Milming  amines which put down o

protective monmaolecular film.

4, A mixture of neutralising and filming
amine.

The choice of programme will depend
upon the type and relative amount of make-
up water used and the complexity of the
condensate system. In the hospital serviee
there is a complete ban on the vse of all
amines other than octadecyclamine which
is o filmer. It is, however, fair to say thad
maost Hospital Engineers prefer not to use
any condensate treatment at all, though
why is not fully undersiood, since the cost ol
condensate pipework replacement can he
VETY expensive.

Summary

This paper has demonstrated the effect that
sceale depogits on heat transfer surfaces and
corrosion in the hoiler system can have on
the safe operation of the boiler and the
energy cosls of the plant.

With the selection of proper  pre-
Lreatmenl plant - based upon ion exehange
processes — and a chemical treatment pro-
gramme designed to eliminate deposition
and corrosion problems, it should be
possible to run the plant for a period well in
exeess of the previously accepted life of the
hoiler and at oplimum efliciency.

The great majority of the energy used in
industry and in public services is directed
at the production of steam in boilers. The
need for water treatment is widely accepted
in the prevention of such problems as
corrosion, scaling and carryover. It is not
always appreciated however, that a water
treatment programme capable of protect-
ing all parts of the boiler system should
be used. This applies not only to the boiler
itself but to all other ancilliaries including
the feed system and the condensate system.
Water treatment costs can frequently he
cut by the use of a partial treatment
programme but the total operating cost
may well be considerably increased by such
measures. Corrosion or scale both lead to
increased maintenance costs and downtime
as well as reducing heat transfer and
therefore boiler efficiency.

Mr Cripps is Principal Assistant Engineer with West Midlands RHA, and Dr Ellis is Business
Developmenr Manager with Dearborn Chemicals Lid, Widnes, Cheshire.

The special need for adequate water
treatment to remove gases from
hospital steam supplies

N F CRIPPS CEng MIMechE FIHospE
D M ELLIS BSc PhD MIWSoc MInstE

Protection of
condensate systems

Corrosion of condensate lines is a special
problem within the health service and will
be discussed in detail later. Where such
corrosion occurs, the costs can be great.
A single pin-hole can necessitate the
replacement of a 20 foot length of
pipework and corrosion products returning
to the boiler with the condensate, will
cause the formation of highly insulating
iron oxide deposits. Condensate leaks can
also cause considerable loss of efficiency.

Modern boiler water treatment tech-
niques can now successfully combat all of
these problems, but consideration must
always be given to the use for which the
steam is intended and the limitations which
this may impose on the 1ype of treatment

chemicals which can be used. Where steam
may come ino contact with food it is
obvious that great care must be taken to
prevent contamination which could have
harmful effects. This is the case in
hospitals and for this reason the type of
treatment which can be used to prevent
condensate corrosion is restricted. Such
treatment chemicals must be steam volatile
and will always be present in the steam.
Hospital Technical Memorandum No.6
considers that only one compound,
octadecylamine (a filming amine) can be
used and only then with certain restric-
tions. These restrictions are as follows:-
1. Cooking and foed processing —
concentration of octadecylamine in
sleam not 1o exceed 3 ppm.

2. In sterilisers octadecylamine not to
exceed 2.4 ppm.

N
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3. In milk kitchens octadecylamine
must NOT be used.

4. Humidifiers — 3 ppm maximum.

5. Distilled water — where produced
from steam the water should not
contain octadecylamine.

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

Carbon dioxide may be present in the
feedwater, but is generally produced in
steam boilers by decomposition of the
bicarbonates and carbonates which are
commenly found in raw water.

2 NaHCO,=Na,CO, + CO, + H,0
Na,CO, + H,0=»2 NaOH + CO,

Carbon 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 to typical grooving of pipework.

CO, + H,0 —=H,CO,

If such problems are to be avoided then
the amoutn of both carben 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 conceniration of carbonate
and bicarbonate in the boiler feedwater
must be reduced to a minimum. Scale
control programmes based on carbonate as
a precipitant will clearly be unsatisfactory.
Appropriate pretreatment of the feedwater
will be necessary and one of three
techniques may be used — Dealkalisation,
chloride anion exchange or demineralisa-
tion. The widely used practuce of base
exchange softening is not effective in
reducing 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 this still further,
as only 1 ppm of carbon dioxide can reduce
the condensate pH from 6.5 10 5.5,

All the processes mentioned for
reduction of carbonates and bicarbonates
are based on the use of ion exchange resins.
These materials are capable of exchanging

ions on their surface for lons in the
feedwater and can be of two types —
Cationic resins will remove cations such as
calcium and magnesium while anionic
resins will remove ions such as carbonate,
sulphate and bicarbonate.

Dealkatisation is probably the best
approach 1o use on medium sized plant
and it can also be justified on small plant.

Here, a weakly acidic cation exchanger
is used in the hydrogen form to remove
calcium, magnesium and sodium ions
associated with alkalinity. This converts
these salts 1o 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 for
weak acid dealkalisation 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 magnesinm
and then through an anionic resin to
remove carbonate, bicarbonate etc. The
resins are both regenerated with brine and
the resulting feedwater will contain
principally NaCl.

The running costs for a chloride anion
dealkalisation unit are similar to the weak
acid dealkalisation process mentioned
previously. Unfortunately the chloride
anion process does not reduce the dissolved
solids in the boiler feed water. Boiler
blowdown 18 not reduced and conse-
quently, the overall cost of operating a
chloride anion plant is higher than a weak
acid dealkalisation plant. In this respect
chloride anion exchange is inferior.

Demineralisation is generally used only
on high pressure plant where a feedwater
of very high quality is required. The
process is essentially the same as the
chloride anion dealkalisation process
except that acid and caustic soda are used
to regenerate the cationic and anionic
exchange resins respectively. The net
result is that all cations are converted to
H' and the anions 0 OH . These then
produce water, effectively providing a
feedwater with no mineral content.
Demineralisation is useful for processes
outside the boilerhouse, and may be
required in laboratories and pharmacies.

The application of the above technigues
will reduce the feedwater alkalinity to a low
level but a smali amount will still be
present and give rise to a little carbon
dioxide. This means that condensate
treatment should still be used if possible
and the application of filming amines will
be discussed later. Neutralising amines are
widely used in indusitry 1o increase
condensate pH but unfortunately these
cannot be used in hospitals (see HTM 6).

Oxygen in boiler feedwater

Oxygen removal from condensate is in
many ways cven more important than
carbon dioxide removal because of the
localised nature of the attack.

About 9 ppm of dissolved oxygen will

always be found in water al room
temperature, and gives rise to rapid pitting
corrosion which can perforate pipe in a
very short time. When both carbon diexide
and oxygen arc present together attack can
be extremely rapid.

There are a3 number of ways in which
oxvgen can find 113 way into the condensate
and these include:-

t. Ineffective oxygen removal from the
feedwater.

2. Oxygen ingress into the condensate
system,
Oxygen ingress into the condensate
system will occur at regions of low or
zero pressure such as condensate
receivers and through any leaks in the
system.

Oxygen can enter the condensate system
if it is turned off overnight for energy
conservation reasons. As the system cools
down and the steam condenses, a partial
vacuum is created which will cause alr to
be drawn in. The oxygen ingressing. in
conjunction with any carbonic acid already
present will provide corrosive conditions.
To minimise corrosion, it is important that
the condensate system is properly designed
with adequate gradient of the pipe work
and positioning of steam traps at the lowest
points to give effective draining.

As the temperature of water is increased
the dissolved oxygen content falls until at
boiling point very little is left. It is
obviously of interest therefore to increase
the temperature of the boiler feedwarer to
a maximum. This implics heating hotwells
and maximising condensate recovery the
latter also increasing boiler cfficiency.
Where cost effective, heat recovery {rom
blowdown will also increase feed
temperatures. Feed prebeaters, vacuum
and thermal deaerators may also be used.
Oxygen will be reduced in this way, but
the corrosion rate in the fecd system may
be increased. This is because there are two
opposing factors at play. First, corrosion
increases with temperature in a closed
system where the oxygen cannotl escape.
As the temperature increases however, the
oxygen content will fall and less oxygen will
be available 10 cause corrosion. The nett
result in an open system is a curve which
has a maximum at about 85°C — a (ypicul
feedwater temperature. If corrosion in the
feed system and boiler are 1 be prevented
we must therefore climinate oxygen from
the feed as rapidly as possible. Any oxygen
remaining in the feed when it enters the
boiler will tend 10 flash off and will enter
the stcam. An effective chemical agent
capable of removing the remaining oxygen
must therefore be used.

Oxygen scavengers

To be effective the oxygen scavenger musi
be a powerful reducing agent, must be
capable of rcacting with oxygen at a
reasonably fast rate and should have no
adverse affect on the boiler metal or other
chemical treatment compounds. Materials
which have been commonly used include:-
l. Tannin

2. Sodium Sulphite

3. Hydrazine
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Tannin is a naturally occurring substance
which can react with oxygen but only
slowly. It can be effective at reducing
corrosion in feed systems and in the boiler
by formation of an iron 1annate film but
because it is a poor oxygen scavenger, the
feedwater cntering the boiler will still

contain some oxygen and this will flash off

as described previously. Existing tannin-
based products must therefore be con-
sidered as inadequate for use in hospitals
cxcept where low fecdwater temperatures
make sulphite uneconomical.

Sodium sulphite is generally the oxygen
scavenger of choice for use in hospital
boilers. This substance reacts rapidly with
oxygen to form sodium sulphate.

2 Na, 80, + O, -2 Na, SO,

The rate of reaction can be increased by
as much as twenty times by the additon
of a small amount of transition metal
catalyst. In this way practically oxygen-free
feedwater can be produced.

Hydrazine is generally used only on

higher pressurc plant. This is because of

its higher costs which can only be justified
where the feedwater oxygen content has
previously been reduced to a very low level
by deaeration. It has the advamage that
unlike sulphite it does not contribute to
boiler dissolved solids as the reaction with
oxygen produces only nitrogen and water.

N,H, + O, /=N, + 2H,0

Hydrazine cannot be used however
because of its high toxicity. It has also been
implicated as a carcinogen.

Another approach which can be used is
that of the volatile oxygen scavenger. This
approach is unique in that it will not only
remove oxygen from the feedwater but can
pass over with the steam so that it is then
available for scavenging oxygen in the
condensate. This is clearly an enormous
advantage as no other scavenger can
remove the oxygen entering the condensate
systern itself. A typical example of such a
treatment is diethylhydroxylamine
(DEHA). This substance is a highly
effective oxygen scavenger especially when
catalysed. It has good steam volatility and
it also promotes magnetite formation.
Unlike hydrazine it has a very low level of
toxicity. Unfortunately this material does
not yet have FDA (Food and Drug
Administration) approval and should no
therefore be used in the majority of
hospitals because of the limitations
described carlicr,

Hotwell design

A further aspect which is often neglected
is that of hotwell feedtank design. Tt is
impertant that these be designed in such
a way as 1o give the best possible mixing
of condensate and make-up so that a feed
of uniform temperature is produced. In
this way the correct dose of oxygen
scavenger can be provided. When
temperature varics, insufficient scavenger
may be present at times while at others
there will be a large excess.
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When a large department is turned on
first thing in the morning it is likely that
the stcam demand will be high. At first a
little or no condensate will be returned
resulting in a high proportion of cold
make-up to the boiler. Then, cold
condensate will be returned and this will
gradually warm-up until cquilibrium is
achieved. The lower feed water
temperature which will result means that
the level of dissolved oxygen will be higher
than normal and there will be insufficient
oxvgen scavenger to cope. This will reduce
or even destroy the chemical reserve in the
boiler. A practical solution w this problem
is to shot dose oxygen scavenger on start
up in addition to thermostatic control of
feedwater temperature with steam injection
as described below.

It is also important 1 ensure that gases
are not dissolved in the water due to
cascading as it enters the feedrank. This
is frequently the case in poorly designed
systems where the condensate return is
substantially aerated by entering above the
water level. The adjacemt location of the
make-up water inlet and boiler feed take-
off will give a high probability of cold make
up water passing directly to the boiler.

Figure 1 shows a specific case in a

hospital where poor mixing is indicated by
the temperature gradient across the tank.

The classic solution 1o this problem is
10 use sparge pipes below the water level
for the condensate return and make-up
water. Unfortunately this is not always
adequate.

The ideal hotwell should have sparge
pipes below the water level and thermo-
statically controlled live steam injection to
cause turbulence and maintain a constan
water temperature. Figure 2 shows a well
designed system which will give excellem
mixing and good temperature control,

Materials for condensate
systems

Means of reducing carbon dioxide and
oxygen have been discussed and when
carried om with carcful supervision will
reduce problems 10 a minimunm. Some
corresion however is certain to oecur and
two appreaches have been used in hospitals
— use of copper condensate pipework and
the application of filming amines. The use
of copper in condensate systems however
should be AVOIDED. Traditionally copper
sysiems have been used because this metal
is less prone to attack than steel. Some

I S R S S e ek
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corrosion still occurs however, and the
dissolved copper produced, if returned to
the 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 iren 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 because of this
problem. With a correctly designed con-
densate system and a correct, well
managed water treatment programme, the
additional cost of copper cannot be
justified. Steel should be used.

Filming amines

The use of filming amines ofters a viable
approach for controlling condensate
corroston. These materials prevent both
attack by carbon dioxide and oxygen by the
formation of a water repellent barrier on
the metal surface. Effective protection can
be achieved with as little as 0.5 10 1 ppm
of amine in the stcam. The most
commonly used amine is octadecylamine,
and it can be scen that the working
concentration is well below the limits
specified in HTM6. Care should be taken
to test regularly for amine to ensure that
the correct dose level is maintained but not
exceeded. Filming amines should be dosed
initially at a lower level and this then
increased slowly over a period of several
months. This is due to the detergent
properties of octadecylamine which may
dislodge large quantities of corrosion

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

The presence of gases in the steam
supply can give rise to considerable
corrosion as already discussed but 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 3°C
tolerance. Various causes have becn
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 detector to abort cvcles.
The gases responsible for these problems
are oxygen, nitrogen and carbon dioxide,
The concentrations of oxygen and mtrogen
found in water at different concentrations
of oxygen and nitrogen found in water at
different temperatures are shown in Figure
3. It can be seen that in both cases
solubility decreases with increasing
temperature. The concentration of carbon
dioxide is usually quite low in boiler
feedwater, the principal source in the stcam
being the decompositian of bicarbonates
and carbonares as discussed earlier. Non-
condensible gases can therefore be reduced
1o a very low level by two actions:

1. Ensuring maximum feedwater tempera-

ture 10 the boiler.

2. Dealkalisation of hoiler fecdwater.

While maximising feedwater empera-
ture is good practice and involves mini-
mum cost, dealkalisation requires
considerable capital investment and for this
reason it is worth establishing if the
problem is a water treatment one before
cmbarking on extensive maodifications.
Chamber iemperatures in excess of the 5°C
tolerance is a classic problem which has
been solved in many cases by small changes
in operaling practice such as reducing the
rate of entry of the steam into the evacuated
steriliser chamber or by modifying the
cycle to elminate vacuum — pressurc
reversals immediately before the constant
temperature period.

Conclusions

Water treatment within the health service
has special implications which should not
be overlooked. Reducing costs by installing
inappropriate pretreatment plant or by
using cheap chemical treatment pro-
grammgcs may at first sight appear attrac-
tive, but will almost certainly lead the user
into substantially increased maintenance
and running costs as well as putting at risk
the correct operation of important
equipment. While scale prevention has not
been considered in this article it is worth
remembering that only one thirty second
of an inch can cost the operator several
times the cost of an effeclive water
treatment programime because of the
resulting loss in cfficiency.

Product News

Fire Barrier protection

Fire Barrier, the highly successful 3M
system for preventing the spread of fire
through service ducts in walls and floors,
has been extended to include a kit for use
with PVC scil pipes. Like other Fire
Barrier products the new kit can be
installed withour any special skills or
equipment, eliminating the need w employ
outside contractors.

The 3M kit is suitable for the protection
of 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 details from: Elecirical Products
Group, 3M United Kingdom PLC, 3M
House, PO Box I, Bracknell, Berkshire
RGI12 17U Tel: (0344) 58755,

Prefabricated Insulation

‘Scalsulation’ is a new concept in
prefabricated insulation to be used when
installing or re-lagging water tanks and oil
tanks or insulating hot or cold rooms in
laboratories. Overlapping ‘planks’ of a
hollow plastics extrusion are filled with
mincral woold or granules and sealed at
each end. Wood has been used in this way
for well over a century and the adapting
of new materials 10 an old principle has
extended its use to many areas for which
wood is quite unsuitable. The system is
naturally limited in application to flat or
cylindrical surfaces but the possibility of
extending the idea toi conical surfaces is
under consideration. ‘Sealsulation’ is
gvailable in two thicknesses, 32mm and
55mm and in a range of colours. Alterna-
tively it can be clad with foil, either 0.2mm
Aluminium 1200 alloy grade or 0.11mm
Stainless steel grade 316.

Further detatls from: Sealsulation, 9
Walkwood End, Beaconsfield, Bucks. HP9
IPR. Tel: 04946 4828.

Crane Valves

Ivco Process Valves Limited, the nation-
wide distributor, stockist and manufacturer
of wvalves, actuators and associated
equipment, announces that it has been
appointed UK Mainland distributor for
Crane cast and forged sieel valves. lvco
Process Valves will stock the full range of
Crane’s forged and cast steel gawe, globe
and check valves. As with all their valve
products, Ivco Process Valves will offer
Crane valves with a full acwation and
packaging service, utilising proprictorv
electric and pneumatic actuators,
including Worcester, Norbro and Kinetrol,
and a wide range of control options. Based
at Southall in London, Ivco Process Valves
have eight regional distribution centres
situated throughout the UK, including one
at Aberdeen.

Further details from: Toco Process Valves
Lid, Bulls Bridge Industrial Estate, Haves
Roud, Southall, Middlesex UB2 SNB, Til:
01-561 4000

Continued on page 16



14 HOSPITAL ENGINEERING MAY 1985

The Conference goes to Harrogate

41st Annual Conference of The Institute of Hospital Engineering
Hotel Majestic, Harrogate

Opening Wednesday 22 May — 10.30am
Closing Friday 24 May — 12.00pm

Welcome to the

Conference

‘COME TO HARROGATE!,
England’s Floral Town’, evolved as a
famous Spa Centre following the
discovery of the first medicinal waters
by William Slingsby in 1571, Over the
vears, abtogether 100 Springs were
found, all with distinct unique
properties and the Town grew
accordingly, successfully calering for
the needs of Visitors “1aking the waters”.
Still teday 1t continues to artract many
people, both in its function as a popular
Tourist Centre and as a Conterence
Venue.

This vear the Institute has selected
Harrogate for its Annual Conference
and our Organising Committec have
worked hard to prepare an interesting
Programme of Technical Sessions and
Visits. There is to be a Civic Reception

b at the Roval Baths Assembly Rooms

IHEX 85 and there is to be another exhibition,
i THEX 85, organised by T. Jarvis

Hotel Majestic, Harrogate Exhibitions. Those who attended the

Wednesday 22 May — 9.00am to 5 30pm Bristol Conference last year will recall

the success of the exhibition held then.

Thursday 23 May -— 8.3oam to 3.30pm This year promises to be as good as if
.. not better. The Ladies Programme will
Admission free include visits to Ripley and the

This year the International Hospital Engineering Exhibition is double the size of Wharfdale & Historic Herriot C"_U“”y-
IHEX ’84. The spacious Conference Hall of the Hotel Majestic also allows space fD 0 ‘plcasc §u11p0ét [fh)c ‘h‘]s“]l:mf
for more extensive displays, and larger exhibits and working machinery. Once again 3.1;?”“ w I}&“"dc.fa I;m .L_“"‘d': ; lar ll:
it will cover the latest developments in all aspects of hospital engineering, including fl e‘r efj“' Yl‘:“ e Lons alh a0
building and construction, hospital equipment technology, communications, orward to welcoming you all.
computers and manufacturers’ supplies. L G HADLEY CEng FIMechE
Conference delegates will be joined by exhibitors for lunch on both days of the FInstE FCIBS MConsE FIHospE
exhibition. On Wednesday at 5.30pm there will be a cheese and wine party within President of The Institute of Hospital

Tke ancient market town of Knaresbnmugh has historic charm (thogmphs bv wur[evy
of Harrogate Resort Services Publicity Department.)

the Exhibition for delegates and IHEX ’85 visitors. Engincering
EXHIBITORS AT IHEX 85 Stuart Forbes Ltd. toe o NEI International Combustion Ltd.
I‘uture Laundry Systems Ltd. Berers and sickers
ﬁﬁ?i LJ'r:d:;nP\ et fibers Breryy razrytialatial: g Neil and Spencer Ltd.
Altro I'loom GD Engmeermg (Iford) Ltd. Lanrdry eqaizmen

Bedheas mmkirg ard s cell gystens N.LF.E.S. Fneny,

Safety floonme and whiernek wall chding

Amersham Intemational PLC Hamworthy Enginee mg Ltd. Ohmeda {nicyalos pane

Btz vl e B et beclorg ioalers ard sorhastor conil Orwak Linley Ltd.

N. G. Bailey & Co. s Waste compactors

Moo o el e Hospital Engineering (Harlow) Ltd. Scott-Western Ltd.

Balston Filtexr Products Hoval Farrar Limited Liceraon Bedras washers ung ulr.::n:r-v'mil )

Tt e sz s . Howorth Air Engineering Limited i]‘.qﬁ;agrl.leltt:.\l'l & Co. Ltd.
Calomax (Engineers) Ltd. ] ntl ard eerobiclodnzal ai oL .

Wi e o espetul wand kit W & G Sissons Ltd.

Cass Electronics Ltd. HPC En ineering Ltd. SAIony asemy.es )

Foenrg warse mall and wlephons syl T 3‘” -~ g| PRI AT e sy C.A.W. Stanbridge Ltd.
Cross-Guard Ltd. weas Y ' Fedpan wasting mazhiies

Ml TR R Rl e 2l Luwa (UK) Ltd S‘tatic sYgf(emg Group Ltd.
Dearhorn Chemicals Litd. Vlna s cperal lieres Narse cal and five alarm equpimer ‘
Praelicts ane servaes for wer healuer] Marlev Extrusmns Ltd. Surgical Equipment Supplies Ltd.
Dex-O Tex Inte:natmna] Lid. T - aed el seromnd Aramme Ponabie and iree st Aerizen

Tl wear s foys merises Medlcal Gas Installatlons Ltd Tweedy of Burnley Ltd.
Dowsun & Mason Ltd, Pt masial sses and clcvics, sarvice Clonmae maceratcr )

Jotal o suEen Twin Industries Agencies Ltd.

Mediplan Engineering Ltd. e S
Evans Universal Limited ‘noraonios 1Mo COTIRUECAT D S Cail syl haspatal stz Liailrs undt el sl
Feedwater Treatment Services Ltd.  .shing Walker Crosweller & Co. Ltd.
Proaes and serviccs [or water lreamen: M.LM. Ltd Shiwer srpprren: and harmeslane e v

Frenger Troughton Ltd. Wodaal gas egupmert acd alana Wardray Products (Clerkenwell) Ltd
Raztart acaling eqtpmenl National Coal Board ¥y protecion and X 1ay asoosicles
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Tour of the Staincliffe
Energy Centre Complex

Delegates will be aken on a wur of the
Staincliffe Energy Centre Complex as part
of the Conference programme. The visit
will emphasise the management, financial
and technical responsibilities 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 questions 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.

It is the turn of Yorkshire to play host 10
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
vears.

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

The Mayor of Harrogate will be kind
enough to give a reception for approaching
200 delegates and their ladies during the
stay. The Annual General Meeting of the
Institute will be held on the final morning
of 1the 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
1o miss a visit to the Royal Pump Room
Muscum, 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 olde 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

HOTEL MAJESTIC
HARROGATE, MAY 22nd—24th 1985

CONFERENCE PROGRAMME

Wednesday 22nd May

9.00am

10.30am

10.40am

12.45pm
2.00pm

5.00pm
7.00pm

ITHEX 85 Exhibition opens

Coffee available with exhibitors

OFFICIAL OPENING of 41st Annual Conference and THEX "85 by

BRYAN ASKEW ESQ.

Chairman, Yorkshire Regional Health Authority

Introduced by L. G. HADLEY ESQ CEng, FIMechE, FInstE,

FCIBS MConsE, FlHospE, President, The Institute of Hospital

Engineering

ELECTRICAL SERVICES IN HOSPITALS

‘15th EDITION — ITS APPLICATION’

Speaker: D. K. MORRELL ES(Q CEng, MIEE, MCIBS
North Western Regional Health Authority

‘INTEGRATION OF ELECTRICAL SERVICES®

Co-ordination of Electrical Services

Speaker: A. V. WHETHAM ESQ, William Steward & Co [ad

Approach from the Designer

Speaker: R, M. CUTCLIFFE ESQ CEng, FIMcchE, FCIBS,
FIHospE. Regional Engineer, West Midlands Regional Health
Authority

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

Lunch

DEVELOPMENTS IN LINEN SERVICES

‘MODERN LAUNDRY DESIGN CONSIDERATIONS'

Speaker: W, G. FUELL ESQ CEng, MIMechE. Laundry' Engincer-
ing Advisor, Department of Health & Social Security

‘CONCEPTUAL DESIGN OF INTEGRATED HEAT AND

WATER RECOVERY SYSTEMS'

Speaker:  R. M. NEALE ESQ BSc, PhDD, CEng, MIChemE
Director of Research, Fabric Care Research Asseciation I.ad

‘TUNNEL WASHING SYSTEMS’

Speaker:  E. A. JACKSON ESQ Head of Applied Technology. Fabric
Care Research Association Lid
Chairman: K. H. DALE ESQ OBE, CEng, MIEE, FIHospE lately

Regional Engineer, Yorkshire Regional Health Authority
Visit to Exhibition IHEX *85 to include Cheese and Wine Party
CIVIC RECEPTION —Royal Baths Assembly Rooms

Thursday 23rd May

8.30am

10.00am

THEX ’85 Exhibition opens

Coffee available with exhibitors

HSDU, PINDERFIELDS

‘PLANNING AND THEORY’

Speaker: W, R, HYSLOP ESQ BArch (Hons), RIBA, ARIAS
Principal Architect, Department of Health and Social Security

‘OPERATIONAL MANAGEMENT’

Speaker:  J. G. HARDMAN ESQ CEng, MIMechE, FIHospE
District Works Officer, Huddersfield Health Authority
Chairman: DDA, HEARH ESQ RIBA. Assistant Regional Architeer,

Yorkshire Regional Health Authority

12.00noon IHEX '85 Exhibition

12.30pm
1.00pm

4.30pm
7.40pm

Coffee available with exhibitors

Lunch

VISIT TO THE ENERGY CENTRE,

STAINCLIFFE GENERAL HOSPITAL, DEWBURY

Leave Dewsbury and return to Hotel Majestic arriving 5.30pm
CONFERENCE DINNER DANCE

Friday 24th May

10.30am

12.00pm

THE FUTURE FOR THE ENGINEERING PROFESSION

Speaker: PROFESSOR J. C. LEVY OBE, PhD, CEng
Director — Engineering Profession Engineering Council
Chairman: ]. G. CLARKE ESQ, Dip. Arch, RIBA

Regional Works Officer, Yorkshire Regional Health Authority

CONFERENCE CLOSURE by The President The Institute Of
Hospital Engineering




Hygienic Hospital Shelving
at Very Competitive Prices!

Fare Kitchens
® Cold Stores
®Laundries
® Linen Stores
& 550

® Stzinless Steel

® Nickel Chrome

® Nylon

@ Clectro-galvanised

#® G heights

@65 (enqths
&5 widths

Other designs (e.g. post
sipports; mobile units
trollies) and sccessories
also avaitable.

Direct fiom the manufacturers,
N. Gieaning Limited
PO Box 22,
Brllannia Yeorks
Warrington WAS &J%,
England
Telephona: (0925) 35801
Tetex: 629195

Branch Officers for 1985/86

Southern Branch: Chairman: S. Whiteley

Secretary/Treasurer: A. }. Styles, 11 Rufford Close, Boyatt Wood, Eastleigh, Hants. SO9
4RU. TN: Southampton (0703) 777322,

West Midlands Branch: Chairman: . L. Hall Treasurer: G. Pike

Secrerary: J. M. Hinckes, 10 Rowley Grove, Tile Cross, Birmingham B33 0AS. T'N:
Birmingham (021} 705 674).

East Midlands: Chatrman: John Hemes

Hon Secretary: E. A. Hall Esq. FIHospE Messrs. E. G. Phillips Son and Partners, 26
Annesley Grove, Nottingham NG 4GW. TN: Nouingham (D602 475783,

Wales: Chairman: R. G. Kensett Hon Treasurer: P Jackson

Hon Secretary: M. ]. Back Esq. MIHospE, 10 Nant-y-Felin, Efail Isaf, Nr. Pontypridd
CF38 1YY. TN: Cardiff (0222) 755944 ext 2562.

North West: Chairman: J. Sunderland

Hon Secretary: B. Duncan Esq. FIHospE, North Western Regional Health Authority,
Gateway House, Piccadilly South, Manchester Mé0 71.P. TN: Manchester {061} 236
9456 cxt 284.

FORTHCOMING BRANCH MEETINGS

Southern Branch: Hon Sec: A. F. Styles, 11 Rufford Close, Bovart Wood, Eastleigh, Hants.
SO9 4RU. T'N: Southampron (0703) 777222,

&th May Water Authority Bye Laws by John Barlett, Board Road, Royal Hamp-
shire County Hospital, Winchester.
10th July Wessex Body Scanner, Deans Suite, Southampton General Hospital.

Welsh Branch: Honr Sec: M. J. Back, 10 Nant-y-Felin, Efail Isaf, Nr Pontypridd CF38
IYY, TN: Cardiff (0222) 755944 ext 2562
7th May Study visit to Amersham International.

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

Should you wish to atiend any of the above meetings, kindly notfy the Honorary Branch
Secretary by filling in the below slip:

ATTENDANCE AT BRANCH MEETINGS

Members who intend attending any particular branch meetings are urged
10 cemplete this return skip and send it in to 1he relevant Branch Honorary
Secretary so that anticipated numbers for cach meeting are known in
advance.

Branch

To: The Hon. Secrewary, e

I would like to attend the meeting on

Name:

Tel. No:

HOSPITAL ENGINEERING MAY 1945

Continued from page 13

Kitchen drainage — a new
hygiene service

A leaflet issued by AMK Pipe Technology
Lid owtlines a consultancy, inspection,
repair and maintenance service for
drainage systems of kitchens and food
preparation areas. AMK points out that
the number of notified cases of salmonella
in England and Wales has grown from
6,000 in 1974 10 17,000 in 1983, In some
cases, says the leaflet, the cause of the
infection has been traced to the drainage
systems of kitchens where build-up of fats
and other food debris creates an ideal
breeding ground for many 1ypes of
pathogen responsible for food peisoning.
AMK offers a service 1o hoespitals,
institutions, hotels and restaurants.

Further details from: AMK Pipe
Technology Lid, 18 Chester Roud, Castle,
Northwich, Cheshire, CW8 1TR. Tol: (0606)
77234,

British Standards

Institution

METRIC SPECIFICATIONS
FOR PLAIN BEARINGS

The latest Part of BS 4480, ane of a series
of standards of interest to the engincering
industry, to be published by the British
Standard Institution, is BS 4480 Plain
bearings: metric serwes Part 8 Specification for
dimensions, tolerances and methods of
checking  the thin-walled flanged half
begrings. It 1Is identical with 150 6864
published by the International Organisa-
tion for Standardisation (ISO) and lays
down the main dimensions and tolerances
for such beurings used in reciprocating
machinery, These are fixed for a series of
thin-walled flanged half bearings suitable
for housings having inside diameters from
40 10 250mm. The standard also lays down
dimensions and tlerances for charac-
teristic features whose incorporation into
a particular design is a user-decision based
on knowledge of the intended application.
Parts 1 to 7 of the standard are already
available. Copies of BS 4480: Part 8 may
be obtained from the Sales Department,
British Standards Institution, Linford
Wood, Milton Keynes MK14 6LE. Price;

£12.20 (£6.10 w BSI subscribing
members).

HYDRAULIC STAPLE TYPE
CONNECTORS

Of interest to hydraulic (luid power, mining
and other heavy industries BS 6537
Spectfication for staple type conneciors for
hydraulic fluid power applications relates 10
a series of connectors secured by staples
to enable hydraulic engineers to conneet
rigid and flexible tubing o {luid power
system components. Copies of BS 6537
may be obtained from the Sales Depart-
ment, British Standards Institution,
Linford Wood, Milton Kevnes MKI4
6LE. Price: £12.20 (£6.10 10 BSI
subscribing members).

.




CLASSIFIED ADVERTISEMENTS

Appointments and situations vacant

THE INSTITUTE OF HOSPITAL ENGINEERING
Applications are invited for the post of

SECRETARY

which will became vacant on the retirement af 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-
fessions and industry.

The Secretary who is the chief salaried officer of the
Institute has responsibility for the general administration of
the Institute’s affairs, for servicing Council and Council
Committees and organising Conferences, Seminars and
Symposia. The Secretary is responsible to Council for the
afficient and effective organisation of a srmall office located
in Southsea, Portsmouth, Hampshire, which deals inter alia
with qualifications, member and branch relations, finance
and administration. The past has appropriate administrative/
secretarial support.

Applicants should be suitably qualified and have proven
administrative and organisational experience.

The commencing salary will be by agreement but will not be
less than £11,000.00 per annum. A non-contributory pension
scheme is in operation and assistance with re-location
expenses will be considered.

Applications, which must be received not later than 14th
June 1985 giving full c.v. and the names and addresses of
three refereeas, should be sent to:

The President, The [nstitute of Hospital Enginaering,
20 Landport Terrace, Southsea, Hampshire PO1 2RG.
marked ‘Confidential — Application for post of Secretary’ in
the top left hand corner of the envelope,

Short listed applicants will be interviewed in London.

SAUDI ARABIA

MEDICAL
EQUIPMENT
SPECIALIST

Urgently required for
established Saudi
architectural and
engineering practice for
various prestigious
projects.

Applicants should have a
Diploma in Equipment
Technology/Certified
Technicians, preferahly
BSc (Bio-Medical).

This position offers 2
years renewable contract
with excellent benefits.
Please send a detailed
CV to:

HOSPITAL
ENGINEERING
Display or
classified
advertising

For further information on
advertising in HOSPITAL
ENGINEERING or to book a
classified or display
acdvertisement, please contact:

Michael Birch
Advertisement Manager
Teiephone (0793) 45311

Correspondence, orders or

S.N.H. Razyi written enquiries should be
Zuhair Fayez and addressed to him at:
Associates, HOSPITAL ENGINEERING

79/83 Groat Portland
Street, London
WIN5RA

Telephone: 637-3181

IMR International
14 Bath Road
Swindon, Wilts SN1 4AA

LIFT/ELEVATOR

AND ENTRANCES

DUPAR FN10 Fire-resistant
Lift Landing Doors aren’t heavy
... in weight or on the pocket.

They don’t have to be.

The popular misconception that fire-resistance means massive
structures, which themselves are expensive, is exposed by this new
range of doors.

Submitted to the Warrington Research Centre for tests 1o the
stringent demands of BS 476 Part 8 1972, FN10 was granted a
four-hour certificate for Integrity and Stability — the maximum time
rating tested.

This rugged but lightweight range will withstand the most arduous
duties demanded. At the same time they can claim to be the lowest
priced doors with four-hgur certification on the market.

Suitable for centre or side opening, 700mm-1400mm, FN10is offered
in Zintec steel or solid stainiess steel.

Send now for the colour brochure giving full details.

Where vandalism is prevalent ask for details of the robust FN50

range.

DEWHURST & PARTNER p.l.c.

Inverness Road, Hounslow, Middx, TW3 3LT Tel: 01-570 7791




ELECTROLUX-WASCATOR HIGH SPIN SUSPENDED

“k High Spin —300g/500g
* Free Standing

* Manual or Card
Controlled

¢ Liquid or Dry Feed
Systems

*I 35 to 80kg Capacities

% Nationwide After Sales
Service

cctrolux-Wascator

Electrolux (Commercial Equipment} Limited,
PO Box 18, Oakley Road, Luton, Bedfordshire LU4 9QE,
Tel no; 0562 573255 Tlx no: 82142 ELUXCE G

s ComenitEupment 41 s 1. Oabls Ko ston |

Flecerulux Commercial Equipment Lid |, PO Box 18, Oakley Road, [ utk
Beds. 1.U490QF, Telephane no: 0582 573255, Telex no: 82142 KLUXEC

Name

I P'osition

I Telephone

I Address |

WASHER EXTRACTORS

Made by professionals
for professionals *
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Mudelillustrated FLEFAUS

The modern generator of laundry equipment from Electrolux-Wascator.

When vou're dealing wilh big work-loads - in laundries and hospilals - you need
machines that can take anything you care to throw at them. Like the latest
professional equipment from Electrolux-Wascator,

The new generation of Electrolux-Wascator machines are big —ali the way up to
B0kg for the FLES04. They re tough — solidly constructed of high-grade stainless
steelto take the roughesthandling. And thiey're mean - every machine has been
designed with low running costs builtin.,

Packed with up-to-date features

What's more, El

that make all the difference. The vibration-free high spin capacity of the FLE3S0
and the FLE403 (illustrated). The special tilt device which allows'easy unloading
onthe FLESG4. All offer electronic programming and a number of heating options.
And the Electrolux-Wascator range includes dryers and ironers to complete the
laundry.

Backed by the world’s largest manufacturer
Best of al[‘,’ each machincis backed by the resources of Electrolux-Wascator, the
world’s largest manufacturer of commercial laundry equipment. So you can be
confident of the machine’s quality and durability, and you canrely on the
Electrolux extensive service network.

Find out about the latest generation of quality professional machines. They're
big. They're tough. And they mean business.

uclmluxfWascator{amfossiunal machines offer up-to-date features



UNIVERSAL ELECTRIC MOTOR
COMPANY (SHOREDICH) LTD.

NEWS FOR ALL HOSPITAL ENGINEERS

REPLACEMENT MOTORS

. ok

~ MODEL NO. GD235/3

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

* Room Air Conditioners * MEdin{l Equipment * Extract Fans

* Tumble Dryers * Freezers * Oil Burners

+* Direct Drive Biowers * Fan Coil _Uf['t ] * Space Heaters

* Ventilators * Warm Air Central Heating * Pumps

@ Unit Heaters * Heat Pumps * Unit Coolers
* Washing Machines

MODEL NO. GA125 MODEL NO. GA27

We carry in stock a wide range of shaft adaptors, lug and face mounting

brackets, resilient rings, capacitors, bases etc. Used in 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
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