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(76/77 Heating Season)
Fuel Burnt 809,858 galls.
Total Fuel Cost £226,397

SAVING

(Degree day corrected)

Fue! Burnt reduced by

186,334 galis. (19%).

Fuel Cost reduced by

£49,297 (18%)

Plus continuing yearly benefit.
Pay-back time about half a
-heating season.

BEFORE

(75/76 Heating Season)
Fuel Burnt 996,192 galls
Total Fuel Cost £275,694

Total cost of improvements
£30,018, or 11% of fuel cost.
(This included £6,000 worth of
Sarco time and temperature
controls and ancillary
equipment, installation and
some further insulation.)
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Institute News

Hospital Engineering
Bursary Award
The First Winner

The successful candidate in the first
year of the Bursary Competition is
Mr R. D. Buckley. District Works
Officer to the Roehampton Health
District.

The Award of £450 goes to Mr
Buckley, who will use it to research
and investigate the environmental
conditions for the treatment of
patients suffering from burns. He will
visit special ‘Burns Units’ in Texas.
Ohio and Massachusetts as well as in
England and Northern Ireland.

In due ~course. the Institute will
hope to publish the result of Mr
Buckley's investigations.

One-day Symposium Success

The One-day Symposium on ‘Recent
Development in Hospital Sterilising
Processes” held at Imperial College,
London on June 14 produced a ‘full
house’.

The response for tickets was such
that the maximum number was
reached two to three weeks before
the day and over fifty applications for
tickets had to be refused.

The papers given at this Symposium
will all appear in Hospital Engineering
as soon as possible. .

The next One-day Symposium will
be held at The Institution of Mech-
anical Engineers, Westminster, on
November 1, and will deal with the
application of the Health and Safety
legislation.

The usual leaflets setting out the
day’s programme and incorporating a
ticket application form will be distrib-
uted to members, wrapped in the Sep-
tember Journal.

In view of the great support these
Symposia attract and particularly the
recent experience of the ‘House-full
Notices’, early application for tickets
is advised! ‘

Five-Branch Meeting 1978

The 1978 Five-Branch Meeting was
organised by the Midlands Branch on
Saturday, May 20 in the Witts Lecture
Theatre, The Radcliffe Infirmary,

Oxford. The President of the Institute,
J. Richard Harrison, chaired the
meeting and introduced two separate
papers. A total of 35 members and
guests from the East Anglian, London,
Midlands, Southern and South-West-
ern branches attended this very inter-
esting meeting.

The morning paper was presented
by A. C. Seiman, Principal Engineer
DHSS, and was entitled The Mainten-
ance of Medical Equipment. In this
paper Mr Selman illustrated the extent
to which the engineering content of
health care had increased over the
vears, and he also suggested the scale
of provision considered necessary for
the maintenance of this equipment.

The afternoon paper entitled The
Engineering Aspects of Renal Dialy-
sis and Transplontation was presented
by three speakers:

Professor P. J. Morris PhD FRCS,
Dr D. O. Oliver, Consultant Physician,
and

Dr J: D. Melbourne BE(Chem) PhD.

Professor Morris is the Nuffield
Professor of Surgery at Oxford and
heads the surgical team. He has a par-
ticular interest in Renal Transplanta-
tion and is also head of a very large
and active research group.

Dr Oliver is the Director of the
Renal Dialysis Unit at the Churchiil
Hospital in Oxford and works very
closely indeed with Professor Morris.

Dr Melbourne is Managing Director

London Branch

of Melcon Water International Lid,
who are an independent specialist
company involved in water treatment
including de-salination, sewage and
effluent treatment. He has been
involved in a detailed investigation
into water treatment plant for Renal
Dialysis use, with Dr Oliver,

In this paper the medical principles
behind Renal Dialysis were described
by Dr Oliver, and Dr Melbourne des-
cribed the many engineering problems
that had to be soived to provide the
necessary water treatment,

Professor Morris spoke briefly on
his work in the Transplantation field.

East Anglian Branch
Branch Officers for 1978

Chairman
Mr R. G. Kidsley, District Works
Officer. Bury St Edmunds Health
District.

Vice-Chairman
Mr F. D. Blackburn. District Works
Officer, Norwich Health District.

Hon Secretary and Treasurer

Mr M. Brooke, District Works Officer,
Great Yarmouth and Waveney Health
District.

Committee Members

Mr R. G. Freestone, District Engineer,
Cambridge Health District,

Mr C. P. Le Breton, Assistant Engin-
eer, Norwich Health District.

Mr J. A. Parker, Area Works Officer,
Norfolk Area Health Authority.

Mr G. G. §. Turnbull, Sector Engin-
eer, Norwich Health District.

Mr K. Allison, Hospital Engineer,
Cambridge Health District.

Target Programme for Meetings

Date
September 26, 1978

Subject

Mechanical Ventilation of the

Arranger(s)
Dr B. G. B. Lucas

Patient, and the Pathological and
Electrical Hazards

November 21, 1978
Future

January 23, 1979

The Maintenance Manager of the

Craft and Student Apprentices in

R. J. Ashton

R. D. Buckley

Health Care Engineering - Do
They Have a Future in the 80°s?

March 27, 1979

Annual General Meeting, and

The Institute and its Influence

Please contact Meeting Arrangers with ideas, or offers of help at meetings.

Usually, meetings are held at the Wolfson Theatre, National Hospital, Queen
Square, WCI, unless notified to the contrary. Any enquiries to D. L. Davies,
Branch Chairman. Telephone: Office 01-717 6431; Home 0277 213995.




Midlands Branch

Among plans for future branch
activities, it is hoped that a colliery
visit might be arranged in September
1978, and that Mr Wagstaff of DHSS
will agree to present his paper on
noise to an evening meeting in
November 1978.

The following subjects are possibles
for 1979:

Electronic and Medical Equipment —
from the circuit theory point of view;
Electrical Safety, by a Chief Inspector
of the Health and Safety Executive;
The Medicines Act.

Mr R. G. Taylor advises that a
Cheese and Wine party is to be held
on Tuesday, October 3, 1979, at High-
croft Hospital — approximate cost
£2.50 per ticket.

Next Meeting

Wednesday, September 6, 1978 in the
Recreation Hall, $t Cross Hospital,
Barby Road, Rugby, commencing at
18.30 hours.

Commiittee

The Committee are:

Chairman: D. L. HALL
Vice-Chairman: R. J. SEAR

Hon. Secretary/Treasurer: C. SMITH
Papers Officer: R. J. SEAR.

Welsh Branch

The Committee Members for 1977/78
are:

Chairman: Mr T. ROCHE
Vice-Chairman: Mr P, JACKSON
Secretary: Mr D. GRIFFITHS
Treasurer: Mr B, V, WILLIAMS

West of Scotland Branch

The Branch Officers and Committee
Members for the 1978-79 session will
be:

Chairman:

wW. JACK

Vice-Chairman /Minute Secretary:
A. PETERS
Hon. Secretary: T. M. SINCLAIR
Hon. Treasurer: D. E. MOSS

Committee Members: D, BRADLEY
I. CADENHEAD

W. GORMLEY

A. GRAY

B. D. EDGAR

A. McDOUGALL

J. G. VERNON

Mid Scotland Branch

11th Weekend Conference
October 19-21 — Dundee

The Weekend Conference this year
will be held in Dundee. The Tayside
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members of

Health Board along with the Faculty
of Medicine, University of Dundee.
are providing facilities for the Con-
ference at the new Ninewells Teach-
ing Hospital and Medical School.

Mr. J. Knox, Chairman of the Tay-
side Health Board, will open the Con-
ference and Mr J. R, Harrison CBE
CEng(Fellow), President of the Insti-
tute of Hospital Engineering, will be
attending. All Sessions will be open to
visitors at no charge. Visitors may
autend independently or as guests of
members. Morning coffee, lunch and
afternoon tea will be available at the
Hospital during the Conference.

Members are reminded that they
may be granted Conference leave and
expenses by their Health Board.

The programme includes papers on:
The Engineer, The Pharmacist and
The Medicine Inspectorate by J, D.
Appleton Esq FPS, Chief Administra-
tive Pharmaceutical Officer, Tayside
Health Board, 5. B. Fairchild Esg
MPS, Medicine Inspectorate, DHSS,
and R. Cowtan Esq, CSA Scientific and
Technical Branch: The Evolution of
Hospiials and Some Current Concepis
by J. Bolton, Chief Works Officer.
DHSS; Compuiers as an Aid 1o Main-
rengnce by J. Wilkie Esq BSc(Hons)
ARICS MIB, Area Maintenance Man-
ager, Borders Health Board; visit to
the Dundee Limb Fitting Centre, 133
Queen Street, Broughty Ferry, and a
Lecture on Rehabilitation Engineer-
ing by B. Meadows Esq BSc, and other
the Bio-Engineering
Team: Managemenr and Industrial
Relations in the National Health Ser-
vice by . C. Massie Esq MA(Oxon},
Senior Lecturer in Employee Rela-
tions, Faculty of Management and
Social Studies, Dundee College of
Technology.

Details and Registration

In order to finalise arrangements for
the Conference please register
promptly. preferably not later than
September 30. -

Further details and registration
forms from: Mr T. S. Gram, 2]
Walnut Grove. Dunfermline, Fife.

Telephone: Dunfermline 24421,

Amos Mitlington —
North West Council Member

Amos Millington was elected to be
Council Member of the Institute, rep-
resenting the North West at the recent
AGM., He was born in Walkden,
Manchester, in 1940. After completing
his education at Worsley Technical

College. he joined De Havilland Pro-
pellers Co Lid (later Hawker Siddely
Dynamics Ltd), for a five-year appren-
ticeship. Thereafter he remained with
the company as a planning engineer
until November 1965, when he joined
the Health Service as Deputy Group
Engineer with Salford HMC.

He became a member of the Insti-
tute in 1967, and writes that ‘“‘on
attending my first branch meeting a
‘merry band of elders’ persuaded me
to join the branch committee to ‘lower
the average age of committee mem-
bers'. Flattered and ‘innocent’ 1
agreed, and became a member of the
branch committee and have enjoyed
its membership ever since. In 1970
and 1971, I served as Branch Chair-

man .

Mr Millington was appointed to the
post of Area Engineer with the Sal-
ford AHA (Teaching) in 1975,

He lives in Worsley. Manchester
and is married with a daughter and a
SO1.

Lionel Northcroft —

an appreciation

Lionel Northeroft Esq OBE BSc CEng
FIMechE FIHVE PP IHospE PP
IPlantE, engineer and industrialist.
died on Saturday. July 15, at 2.30 pm.
after suffering ill health for some
time, He will be counted as a great
man and will be sadly missed by his
many friends in the National Health
Service.

Born on August 30. 1900, he was
educated at Rossall School and gradu-
ated as a BSc(Eng) with London

. University. He served an engineering

apprenticeship with Sir W. G. Arm-
strong and Co. was with Vickers for
several years, and followed this by
service with I[CI Ltd, at Billingham.
He then created his own Company,
Spirax Sarco, and as a result of hard
work and determination he became a
leading industrialist of this country.
During the last war he did a great
deal of work for the then Ministry of
Fuel and Power, and served as a



member of the Steam Ultilisation
Panel, the Steam Research Panel, and
the South Western Regional Fuel
Efficiency Committee. He was one of
a small band of helpers presented with
inscribed leather-bound copies of the
‘Efficient Use of Steam’ by Sir Oliver
Lyle.

He was, for many years. closely .

associated with the Federation of
British Industries. being a member of
the Grand Council, Vice-Chairman of
the South Western Regional Council.
a member of the Fuel and Energy
Commitiee and a member of the Fuel
and Power Consumers’ Policy Com-
mittee, He was also associated with
BSIR. as a member of the Heat
‘Transfer Committee of the Mechanical
Engineering Research Board at East
Kilbride.

He was elected President of the
Institution of Plant Engineers in 1948
and was the second man to hold that
office; and he was chairman of various
Institution committees, including edu-
cation. He was President of the Insti-
tute of Hospital Engineering during
its very formative period, between
1967 and 1969; and it is largely for
his work during that period and later,
that we in the health field best
remember him. His work received
recognition by his appointment as an
Officer of the Most Excellent Order
of the British Empire.

He always had an interest in higher
education and technical education and
for some time was associated with the
City and Guilds of London Institute.
It was a happy day for the Health
Service, and in particular Health Ser-
vice Engineers, when his interests
spread to the hospital world, He did
much to guide and steer the Council
of the Institute of Hospital Engineer-
ing during the formative period of

incorporation and helped to promote
the ‘Keele' courses in their formative
years. He was also closely associated
with the consultations which the Insti-
tute had with the King Edward’s Hos-
pital Fund for London, which resulted
in an invitation to the Institute te set
up an Engineering Advisory: Panel.
He promoted the efficient use of
instrument sterilisers and autoclaves,
and was actively engaged on work in
association with Dr Bowie and Profes-
sor Howie on the improvement of
sterilising efficiency. He also co-oper-
ated in the development of engineer-
ing techniques applied to the aseptic
treatment of wounds. i

Through his generosity. a fund was
set up to permit the Award by the
Institute of a Silver Medal annually
to the author of the technical paper
considered by adjudicators to have
contributed most to the advancement
of hospital engineering. This is known
as the “‘Northcroft Silver Medal
Award’. His avowed purpose was to
encourage the writing of technical
papers which would benefit, not only
the reader. but the author himself
through the discipline and research
demanded of authorship.
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He was the author of Sream Trap-
ping and Air Venting, a book widely
used throughout the world, and was
the author of many other publications
dealing with process steam engineer-
ing. Through his business he did much,
by way of lectures, correspondence
courses and training sessions, to help
hospital engineering staff throughout
the world to use steam, and steam-
using plant more efficiently.

As a mark of the esteern in which
he was held. it was decided to name a
new Lecture Hall at Falfield in his
honour. and on June 21, 1977, in the
presence of five past Presidents of the
Institute, Lionel, Northcroft formally
opened the Northcroft Hal. It will
serve as a permanent memorial to
him.

He leaves a widow, two sons, three
daughters and 15 grandchildren.

Lionel Northcroft will be remem-
bered by engineers in the Health Ser-
vice, and by those visiting Falfield,
by Wren's epitaph:

“Si monumentum requiris,
circumspice”’.

(If you seek his monument, look

around you).
JOHN BOLTON
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#  Industrial floors
WATCO

BT From traditional concrete and granolithic floors

. - r to the latest epoxy-resin and co-polithic { Polymer

m modified granolithic) toppings. Watco are the

leaders.

Watco offer many years of experience, skilled
personnel, 8 wide range of services and adwvice
without obligation. Watco (Contracts) services
include the laying of many forms of industrial
and commercial floors, degreasing. repairing, the
application of paint, sealers, hardeners and non
slip finishes. Please telephone or write for full
information, to Mr. D. Faulkner,
Contracts Manager,

Wartco (Contracts) Lid..

56. Buckingham Gate.
LONDON SWIE GAE
Telephone:
01-834 %393 4,
0623, 2788

Landrw e

j

(S T




Thackray
Autoclaves:
we keep getting
ahead

of ourselves

When you lead the world in autoclave
technology, you face the toughest
competition there is,
yourselves.

Toughest because you're tempted to
rest on the laurets of your
latest achievements.

Like our Autociam ® door, for instance,
far simpler and safer than any
mechanical door made.

Or like the fact that our autoclaves
don‘t just surpass British Standards,
they helped to shape them.

And how do you improve on an
emergency repair service
that operates 24 hours a day, 7 days
a week, 52 weeks a year
{including holidays)?

The point is this: at Thackray
good enough just isn’t good enough.
So in order to keep ahead of our
fiercest competitors, us,
we have to work night and day
to improve products and services,
which leads us to a curious situation.
We keep getting ahead

of ourselves.

THACKRAY

Advanced Autoclaves for every size and kind of load

Chas. F. Thackray Limited, P.O. Box 171, Park Street, Leeds LS1 1RQ.

Autoclam ® is a registered trademark of Chas. F. Thackray Limited.
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A. M. RODGERS MSIA FRSA

Until recent years the DHSS, the DES
and the UGC have been almost totally
committed to and engaged in a new
building euphoria. Examples of this
euphoria can be seen by the growth of
the new Universities in the late Fifties
and Sixties; the Polytechnics in the late
Sixties and early Seventies, and the
new Hospital Building Stock which
appeared during the same period. At
that time both partners were work-
ing on the University Building Pro-
gramme. Also at that time money,
resources and manpower were nearly
always readily available, and consult-
ants and administrators alike were
immersed in creating what, at that
time, were new standards and ideals.
In certain design sreas it also
became a period for experiment. In
retrospect it is likely that in some cases
unacceptably low standards were
created and the ideals we thought of
have now become obsolete. Neverthe-
less, for people involved in the
construction industry it was a particu-
larly hectic and exciting time. For
many young architects it was instant
Utopia.

It is not surprising that during that
period of plenty (the Fifties and
Sixties) very little time or thought was
given to the rchabilitation and renova-
tion of existing buildings. Indeed, it
was openly said that in many areas
the existing building stock would be
demolished and rebuilt, and therefore
there was no reason to conserve or
enhance existing buildings. It was
towards the end of this boom period
that Central Government and Local
Government became concerned with
the loss of so many buildings of archi-
tectural and historical value. The Civic
Amenities Act 1967 in fact, did much
to encourage and create interest in the
preservation and use of older buildings.

It was gradually realised in certain

This is the final paper given at the Institute’s one-day symposium ‘Making the
Best Use of the NHS Estate’ on March I, 1978. The authors are partners in
Design Team Partnership of Kettering, Northampronshire.

Practical Examples
and Data for Upgrading
Buildings in The Health Estate

D. S. DREDGE RIBA DipTPI

areas that buildings and their facilities
would not always be so readily avail-
able. Accordingly, in the late Sixties,
useful research work on space utilisa-
tion within existing buildings was
being carried out by Professor Mus-
grove at University College,2 and a
particularly useful philosophy related
to the conversion and adaptability
of Science Laboratories was being
developed by the Laboratories Investi-
gation Unit.? This work relates specifi-
cally to the field of Education, but
many of the techniques and concepts
can be usefully employed in the Health
Field.

We were particularly fortunafe in
being involved with the LIU in a pilot
project in the early Seventies* adapting
an old bakery building into a Science
Laboratory. From this background
one can see that the rehabilitation of
existing hospital buildings has been a
much neglected subject.

Current Crises

Lack of resources and severe cut-backs
in capital expenditure have forced us
to reconsider our needs, our building
stock and our existing facilities. We
have been pressurised into re-apprais-
ing what we possess in terms of
building stock and facilities, and how
to exploit these to greater effect and
usage. In effect, it is taking a new
look at old buildings and in many
respects we are perhaps fortunate in
being forced to do so, because it will
give us the impetus and time to look
at the problem of the Health Estate
and its facilities to see if there is a
more economical solution.

It is now recognised, for example,
that not all hospital accommodation
needs highly sophisticated Hospital
Buildings. This has been recognised in
the educational area, where studies

have been made on the management
and planning for change in labora-
tories.5

We are now starting a movement
to upgrade buildings on what eventu-
ally could be a large scale. So far, it
appears that upgrading schemes are
being completed without information
or guidance for the planning team.
Despite this lack of guidance, part of
our Practice has played an active part
in the upgrading of buildings over the

‘past few years, both in the private and

public sectors.

Based on the results of this com-
pleted work and the practical
experience of our Practice, we have
made statements and have developed
procedures which we think are par-
ticularly relevant to small to medium
sized projects (eg those carried out at
District or Area Level).

Site Location and Layout

Once the basic needs of the com-
munity or the client have been
agreed the location of site should
be established in relation to the com-
munity being served and other com-
munity and social services facilities.

It is necessary to establish what, if
any, survey material exists, check and
up-date it if necessary, or start anew.
One should acquaint oneself with and
record key facilities and relationships
of support services (eg present and
future location " of stores, CSSA,
Laundry), and the relationship of
buildings to the site and each other.
The physical conditions of the site
and levels, must be checked, and the
engineering services including main
drains should be positioned accord-
ingly. The site must be analysed for
present and future traffic flow, com-
munications, established grounds and
planting etc.
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Survey Existing Buildings

Age, condition and structural type of
the building must be ascertained and
the dimensional and structural surveys
carried out. NB: Not only should the
plan be surveyed, but sections and
elevations must be made to appreciate
the volume of spaces. Details of
primary and secondary elemnts also
should be checked, eg windows, skirt-
ings, joinery etc. This will not only
help develop an understanding of the
building but will help to catalogue the
extent of maintenance work etc. The
character of the building and its
environmental aspects should be
understood and cne must ensure that
the existing services are located,
inspected and tested. A level survey
is needed if extensions are contempla-
ted.

Exploitation of Existing
Building and Site

The proposed use of the building or
site is nearly always determined at the
stage when we, as consultants, are
commissioned. Usually the pressures

for utilisation of existing space are so
great that the choice of building and
use is minimised, so that one has to
assess the potential of the space. An
example of retaining the same space
usage is the King George Ward, while
new or changed use can be seen at the
Pathology Laboratory, Colindale.
Improved space utilisation or time
tabling is demonstrated at the Biology
Laboratory at Leicester, while an
EX(C]‘ISiO!‘l to accommodate extra use
can be seen at West Hendon.

Design Stage

We do not intend to discuss this stage
in detail, except to say that it
obviously differs from designing a new
building. It would, however, be proper
to mention the important factor of
specified and accepted standards —
that is, environmental standards (light-
ing, ventilation. heating etc), room
areas and volumes, relationship of
spaces, and general positioning of
circulation spaces and areas. Of
course, these already exist and will
determine certain factors in a new
scherne. It may well be the case.
therefore, that accepted standards
(available usually only for new build-

West Hendon Geriatric Day Hospital, Barnet AHA.

ings) will have to be challenged. In
our experience the floor area allow-
ance for assisted bathrcoms is in
excess of that actually required. This
is illustrated in new buildings by the
amount of spare space that gets filled
up with stored wheel chairs, etc.

Another example is that of Dental
Surgeries where the fAoor area is
largely determined by the ergonomics
of a dentist’s work area (length of
arms and reach for retrieval of instru-
mentation)® and we would normally
allow one-third less area than the
accepted standard. We mention this
because the designer very often has to
have the experience and ability to
create a new workable standard within
the constraints of what is already in
existence,

Personal Involvement,
Morale and Time Scale

Here are some general points of
upgrading, relative to the Brief and
inspection of a scheme from a client’s
point of view. Upgrading, from a

client’s point of view, is almost instant
and the exercise is controlled at a
local level, compared with a new build-




HOSPITAL ENGINEERING AUGUST 1978

ing when the long arm of bureaucracy
tends to take over and the time span
is usually of great length. For schemes
up to £50,000, eg those carried out by
the Area and District, the decision-
making is personalised, and a real
sense of involvement by the project
team and the users is usually evident.
Usually the time scale from the com-
plete briefing process to the finished
building is shorter than for a new
building. The interest and complete
involvement of the project team is,
therefore, not difficult to achieve and
hold.

In addition, commumnication of ideas
is somewhat easier from the client’s
and architect’s view-point. For one
thing, the building already exists, and
its current and future use can be des-
cribed both -physically and on draw-
ings, From the point of view of a
client’s satisfaction. the finished result
will at least be considerably better
environmentally than that which exists
in the original building. In our experi-
ence, upgrading can give tremendous
satisfaction within a short space of
time, and can improve morale at area
and district level very quickly,

Interior Decoration

Not all existing buildings are buildings
of architectural and historical interest,
although we do understand that in the
West Midlands RHA alone there are
35 listed Health Buildings. There is fio
doubt that with buildings of such
calibre, great care has to be taken to
ensure that the interior decoration
enhances the existing internal charac-
ter and quality. Indeed, at this level of
work the interior aspects are very
often synonymous with the exterior.
With the majority of up-grading
schemes we have found that the
interior becomes a ‘cut and carve’
exercise where architect’s pedantic
details are not called for. However,
what is usually called for is
co-ordinated colour schemes which
enhance the complete interior spaces.
The type of colours should be selected
to suit the purpose or use of the build-
ing. In developing a scheme it should
also be noted that odd items of
furniture and/or equipment (eg a
model telephone in waiting area at
Rosa Morison) will always creep in
and may not be suitable in colour.

Recommendations

In upgrading existing health buildings,
certain factors should be recognised.
Some of these can be advantageous to

Actual Examples of Upgrading, Showing Costs and Time Scale

Therapy Unit, Adjacent King George Ward,

St. Stephens Hospital, Barnet
Gross Area of Extension
Commission Date of Project
Start Date on Site '
Anticipated Completion on Site
Cost of Building including
specialist services and fittings
Cost of External Works
Total Contract Value

Linen Store, Edgware General Hospital

Gross Area of Existing Building Upgraded
Gross Area of Extension
Commission Date of Project
Start Date on Site
Anticipated Completion on Site
Total Contract Value including
speiialist services and fittings

Conversion of Kitchen/Dining Area,
Edgware General Hospital
Gross Area of Existing Building Upgraded
Commission Date of Project
Start Date on Site
Anticipated Completion on Site
Total Contract Value including
specialist services and fittings

Dental Laboratory, Hendon Central Clinic

Gross Area of Existing Building

Commission Date of Project

Start Date on Site

Anticipated Completion on Site

Total Contract Value including
specialist services and fittings

Pathology Laboratory, Colindale Hospital

Gross Area of Existing Building Upgraded
Commission Date of Project
Start Date on Site
Anticipated Completion on Site
Total Contract Value including
specialist services and fittings

Private Clinic, Harley Street, London
Gross Area of Existing Building Upgraded
Commission Date of Project
Contract Period to be agreed
Total Contract Value including

specialist services and fittings

125 sq metres
September 1977
January 1978
June 1978

£34,258
£3,000
£37,258

80 sq metres
120 sq metres
October 1977
January 1978
August 1978

£46,260

269 sq metres
October 1977
January 1978
August 1978

£47,500

133 sq metres
September 1977
January 1978
May 1978
£36,894

70 sq metres
November 1977
January 1978
March 1978
£11,281

1,750 sq metres
January 1974

£500,000

Nurses’ Accommodation, Booth Road, Colindale

(2 Phases)

Gross Area of Existing Buildings Upgraded
Commission Date of Project
Start Dates on Sites

Completion on Sites

Cost of Building including fittings
Cost of External Works

Total Contract Value

593 sq metres
February 1976
November 1976
January 1977
March 1977
£30,000
£10,000
£40,000
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. . the upgrading of the Health Estate
Geriatric Day Centre, Queensbury Ward, and_others not. The points that come
West Hendon Hospital ; readily to mind are, in an ad hoc
Gross Area of Existing Building Upgraded 289 sq metres order:

Gross Area of Extension 145 sq metres — Pre-war hospitals (eg fever hospi-
Commission Date of Project December 1975 tals) were very often built for
Start-Date on Site January 1976 isolation and not integration.
Completion on Site : May 1976 .
Cost of Building including . — In cost terms, higher sums ne'ed
specialist services and fittings £49,000 to be allowed for contingencies
Cost of External Works £3,000 (unknowns) on upgrading schemes.
Total Contract Value £52,000 — A particular complex of hospital
] . buildings built in the traditional
Mentally Handicapped Day Centre, Rosa Morison House manner might present problems for
Gross Area of Existing Building Upgraded 685 sq metres extensions if an industrialised system
Commission Date of Project July 1976 were to be used.
Start Date on Site September 1976 It micht b ¢ '
Completion on Site May 1977 — 4 mg ¢ necessary 1o accep
Cost of Building including pat'lcnt _ocgupatlon of t.h_e building
specialist services and fittings £59.000 while building works are in progress.
Cost of External Works £15,000 — Upgrading schemes are complete
Total Contract Value £74,000 for all stages of the planning and
. . design process and can be referred to
Medical Group Practice, Luton during these procedures.
Gross Area of Existin_g Building Upgraded 322 sq metres — Re-use of existing services ie drain-
Gross Area of Extension 133 sq metres age, heating, lighting
Commission Date of Project November 1975 ’ ’ '
Start Date on Site September 1976 — Use of existing planting/landscap-
Completion on Site June 1977 ing.
Cost of Building including . .
specialist services and fittings £45,500 - Tl:f ﬁr:lShedh.SC;eme w‘:! ha;;
Cost of External Works including garage £9,500 carriec out a Mgh proportion
Total Contract Value £55,000 scheduled maintenance work.
. . — Quality of space and room size of
Dental Group Practice, Dorking certain types of existing buildings is
Gross Area of Existing Building Upgraded 276 5q metres not possible to provide ‘;““f'cr present
Gross Area of Extension 55 sq metres cost figures for new building.
g;ﬁ%ﬁ?gf;t of Project &‘:;l:;;éws — Relative costs per square metre less
Completion on Site September 1976 than present day building costs.
Cost of Building including — Patients can very often relate more
specialist services and fittings £42,500 easily to the domestic scale and
Cost of External Works £3,500 character of an existing building than
Total Contract Value £46,000 to a new institutionalised one.

; . i . — Certain activities are not so special-
Springfield Ward, West Hendon Hospital sed as planners make them out (o be.
Gross Area of Existing Building Upgraded 1,520 sq metres
Commission Date of Project January 1978 — The morale of the staff who are at
Anticipated Start Date on Site February 1978 the sharp end of the Health Service
Anticipated Completion on Site April 1978 can be given a boost by example of
Cost of Building including immediate action.

specialist services and fittings £23,000 -~
Cost of External Works £10,000 If it is accepted as a part of DHSS
Total Contract Value £33,000 policy that the Health Estate be
upgraded, we would make the follow-
King George Ward, St. Stephens Hospital, Barnet ing recommendations: .,
Gross Area of Existing Building Upgraded 431 sq metres - A Development Control incorporat-
Commission Date of Project September 1977 ing a complete survey of the Health
Start Date on Site ‘ January 1978 Estate must take place.
Anticipated Complétion on Site June 1978 . .
Cost of Building including Guidance must be given and a
specialist services and fittings £68,000 systcn} developed t'o ensure that
Cost of External Works £2,000 Planning teams implement the
Total Contract Value £70.161 exploitation of the existing building

stock to an acceptable standard.
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Simple and practical guidelines or
a manual should be made available
tmmediately to help officers in making
the necessary nuts and bolts decisions
on matters of upgrading. This
especially applies to standards and
techniques of upgrading where many
officers and architects still think in
terms of new buildings — the sus-
pended ceiling brigade.

Categories of non-specialised uses
should be established (eg day centres
and combined social and health ser-
vices provisions) and liaison formed
with County and District Planning
Departments to establish the availa-
bility of existing properties with a view

to a change of use. ie There has been
a tremendous amount of sizable pro-
perty available on the market, suitable
for upgrading for non-specialised
health use, and which would be likely
to receive a favourable response for a
change of use by a Planning Authority.
Likewise, to our knowledge,, no-one
yet has capitalised on the office
developments which are unoccupied.

References

1Civic Amenities Act HMSO London
1967,

2Professor Musgrove, Head of Archi-
tecture, University College, London.
Work and Research reclative to Space

Utilisation.

3, 4Laboratories Investigation Unit.
Paper No 6 August 1972 ‘Adaptable
Furniture and Services for Education
and Science’ and Paper No 7 Sep-
tember 1974 ‘Adaptable Laboratories:
Practical Observations on Design and
Installation’.

SDewhurst F. and Rodgers A. M.
‘Adaptable Laboratories: Manage-
ment and Planning for Change’.
Laboratories Investigation Unit. To
be published.

80sbourn J. and Rodgers A. M.
‘Planning for General Dental Prac-
tice’. From an exhibition held at the
King’s Fund Centre, London. June/
July 1973,

Waste Gas Disposal

an alternative view

D. W. BETHUNE MA MB BS FFARCS

In Hospiral Engineering for October
1977, an article entitled ‘Waste Anas-
thetic Gas Systems’, proposed the
installation of separate independent
active systems for the removal of waste
anasthetic gases. To me this appears
to be unnecessary in the context of the
modern UK operating theatre. .
In Hospital Building Note 26 (1967)
there are two significant recommend-
ations. The first is that theatre ven-
tilation plant ‘should be designed to
be non-recirculating, and the second is
that a mechanical extract point should
be provided in each ansthetic room.
Qur anasthetic gas disposal system
was designed to use this mechanical
ventilation extract point provided in
the anasthetic room. This has proved
very satisfactory over a period of five
years — not surprising, when the
performance of the anasthetic room
mechanical ventilation extract point
is considered. A moderate sized anas-
thetic room will have an internal
volume of about 1,500 cubic feet.
Even with only ten air changes per
hour the extraction rate through the
duct will be in excess of 7,000 litres
per minute (250 cubic feet). On meas-
uring the pressure in the mechanical
extract ducts leading from the anas-

thetic room inlets in theatres in our
district, we have found pressures
varying from 0.05 to 2 mm of water.
These pressures are remarkably con-
stant, and even if the anzsthetic room
grille is completely obstructed they do
not exceed 3 mm H,0.

A simple diagram (Figure I)
emphasises the advantages of using
the ducting leading from the ans-
thetic room grille for the disposal of
angsthetic gases. The duct can be
considered as a collecting chamber
open to atmosphere at one point, and
with an air-flow to evacuate it of at
least 7,000 litres per minute. Under
these circumstances multiple inlets
can be connected to the duct as with
any theatre/anzsthetic room combin-
ation the total flow of pollutant
gases will not exceed 30 C/min, giving
a dilution in the duct greater than
200: 1. .

- It is interesting that this anzsthetic
room duct is specified in the hospital
building note ‘because of the presence
of gases’, so its design must have taken
account of the fact that anasthetic
gases, with their possible corrosive
action, would be present in the air in
the duct. However, even if the
patient’s expired air contains 5%

volatile agent the level in the duct
will only be 0.025%. This is unlikely
to have a deleterious effect on the
air moving equipment. As a council
of perfection an inclined plane mano-
meter should be fitted to monitor the
gradient between the anasthetic room
and the duct, but in our experience
the pressures and flows through the
ducts are remarkably constant.

The possibility of occlusion of the
flexible connecting tubes, which will
be used to connect the patient to the
ducting, must be borne in mind, and
a suitable pressure relief block has
been described (by Bethune, Collis
and Latimer — Anasthesia 1976, Vol
31, Page 1254), which also incorporates
a flexible reservoir to give visual indi-
cation that the whole system is func-
tioning effectively. It is hoped that
future editions of the Hospital Build-
ing Node will recognise the possibility
of gases being released in the oper-
ating theatre and suggest that suitable
mechanical extract points are pro-
vided in that area as well as in the
anasthetic’ room.

With regard to ventilators and other
items of equipment, which generate
exhaust flows and volumes out of all
proportion to. the patient’s expired
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flows and volumes, it can only be
suggested that this problem must be
the responsibility of the manufacturers
of such devices. They should provide
the means to move the gas from
patients and their device to the fixed
extract point, and that this special
connecting apparatus should be con-
sidered part of their device,

While no definitive standard exists,
there is an understandable reluctance
to invest money and time in systems
which may be superseded by future
developments. However, the capacity
of any system using the theatre ven-
tilation to dispose of anmsthetic gases
is extremely generous and it is incon-
ceivable that a flow requirement in

~excess of 7,000 I/min would ever be
specified.

In the same way it is most unlikely
that any limit on negative pressures
would not allow a depression of 5 mm
HzO at the extract point. The argu-

ments which have been advanced
against using a theatre extract point
are numergus, and in the main,
spurious. It has been suggested that
it is not possible to guarantee the flow
in any particular part of an air con-
ditioning system. This seems very
strange as such systems must have a
calculated and known performance.
In addition, after any modification or
adjustment to the ventilation plant,
the functioning of the theatre ventil-
ation will obviously have to be
checked before the operating theatre
can be wused clinically. Additional
simple monitoring with a fixed incline
plane manometer will confirm the
correct function of the ventilation
system,

It has been suggested that the waste
anzsthietic gases in the theatre wven-
tilation ducts may damage the moving
parts of the system. This is unlikely —
the dilution is in the ratio of about

200:1 — -also the .majority of the
waste gases from anzsthetic systems
have been extracted through the
theatre ventilation for many years.
Obviously this simple type of disposal
cannot be used with a recirculating
system, Here more careful design will
be needed 1o site the termination of
the scavenging ducts in that part of
the air flow which is not recirculated.
This is unlikely to present much
problem in the U.K. as non-recircul-
ating systems have always been
recommended,

In conclusion, the theatre extract
system can be used to provide efficient,
safe and inexpensive active disposal
of anasthetic gases. It is difficult to
see a valid case for the additional
capital and maintenance cost of sep-
arate angsthetic gas disposal systems
in operating theatres, which are
already provided with efficient non-
recirculating ventilation systems.

Schematic Representalion of Anaesthetic Room

Mechanical Extract Point and Ducting.

Safety Block

The pipe to theatre would terminate
in a 30mm BS connector.

Only two scavenging iines are shown
but lhersystem has the capacity to
take several connections if necessary.

fixed pipe to theatre

30mm B.S.

to extract_ fan

connector

L

Connection to patient circuit

or to lung ventilator

7

(//%/
¥ 5/7// 4.8

anaesthetic room

Schematic layout of anwsthetic room mechanical ventilation extract duct and
connections for anesthetic scavenging systems. Only two connections are shown,
but the system has the capacity to take many more.

extract grilfe
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Superheat in
Porous Load Autoclaves
and its effects on the

indicator stripes
on paper bags

P. H. EVERALL MI Biol FIMLS

C. A. MORRIS BSc MD Dip Bact

Shortly after a newly-commissioned
Hospital Sterile Supply Unit (HSSU)

opened, it was noticed that the striped
" indicator patches on the dressings bags
sometimes failed to alter in colour
from pink to dark brown even though
the sterilising process to which they
had been subjected appeared to be
satisfactory. Subsequent investigations
showed that this failure was due to
the presence of superheated steam in
the autoclave chamber.

Since it appears probable that
superheat in modern autoclaves may
be more. common than is generally
realised, we describe the incident and
the means by which the conclusion
was reached that superheated steam
was the cause of the failure.

Materials and Mgthods

HSSU. This is a new unit in a recently
built district general hospital. It is
intended that eventually this HSSU
will supply all the hospitals, clinics
and Health Centres for which the
Area Health Authority is responsible.
Meanwhile its output is supplemented
by work which is processed at the old
Central Sterile Supply Department
(CSSD) premises about half a mile
away. '

Thermocouples were of Copper/Con-
stantan, 0.2min in diameter and insu-
lated with PTFE. They were used in
conjunction with Chessel recorders.

R. SCHNELLMANN

R. YARNELL

Spore Papers were prepared by South-
ern Group Laboratories and were
supplied by the Department of Health
and Social Security. They were distri-
buted in various parts of the autoclave
chamber, some fully exposed to the
steam and others inside units of the
load. On completion of the cycle they
were placed in tryptone soya broth
and incubated at 55°C for three
weeks.

Paper Bags. These were standard heat-
seal closure sterilisation bags meeting
the DHSS specification and supplied
by Smith Bros (Whitehaven) Ltd
against DHSS contract No. R/P 1058/
123C. For the purpose of the experi-
ments described only Code ‘Q° and
Code ‘R’ bags were used, although
the colour change problems encoun-
tered were not in practice restricted
to these two sizes.

Results

When the investigation of the failure
of the striped indicator patches to
change colour was started, the HSSU
staff had already made some signifi-
cant observations. Thus it had been
noted that failures, when they
occured, were always in bags making
up the top layer in the load; that
failures were confined to the auto-
claves in the HSSU and did not take
place in the CSSD even though similar
bags from the same supplier were
being used there; and that covering

the top of the load with a single sheet
of wrapping paper was enough to
ensure a satisfactory colour change.
Finally, when failures had taken place,
it was found that re-actoclaving the
packs woul&.llnot produce a satisfactory
result — thc packs had in fact to be
repacked in fresh bags.

Thermocouple measurements made
in the load and in the free space of
the chamber during normal operating
cycles showed a temperature gradient,
which increased from the bottom up-
wards to reach a maximum, in the
void above the load of some 6-14°C
above that of the lower parts of the
chamber and of the chamber drain.
These differences, to a greater or
lesser extent, were demonsirated not
only in the holding stage but also in
the prevacuum, steam pulsing and
drying parts  of the cycle. A typical
thermocouple tracing is reproduced
in the figure. From this it can be seen
that there is an element of superheat-
ing of about 14°C at the commence-
ment of the holding period in the
chamber void above the load and that
this is only just abated by the end of
the holding period.

An experiment was devised to test
the hypothesis that it was this super-
heat in the upper part of the auto-
clave which was responsible for the
failure of the indicator stripes on the
bags to change colour. Striped areas
were cut from bags (of Code Q size)
and wrapped, with the stripes out-
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wards, aroumd the lower part of a
150 X 15mm test tube, being held in
place with a small piece of adhesive
tape. The tubes with indicator stripes
in place were then heated in a fluid-
ised sand bath, held at 140°C, for
petiods ranging from one to five
minutes. The strips were then moun-
ted on a sheet of paper together with
an unheated control and autoclaved
in the lower part of one of the HSSU
autoclaves. The results are shown in
the table below: :

occurred — the HSSU is supplied -with - cator failure at_first held to be an

filtered warmed air which is not
humidified. A more likely possibility
might be that the dryness ¢f the steam
supply increased as more boiler capa-
city was brought into use to augment
a supply which would otherwise have
been insufficient for winter needs.
There was no evidence of failure
to sterilise as judged by the results of
the tests on spore strips which had
been included with the loads. How-
ever, superheating has long been

Duration of preheating at 140°C

1 minute
2

3
4
5
0

(unheated control)

Colour of stripes after autoclaving

Mixed red and black areas
Mixed red and black areas
Red

Red

Red

Black

None of eighteen B stearothermo-
philus spore papers subjected to the
autoclaving process showed growth
after incubation at 55°C for 21 days.
(Control papers which had not been
autoclaved showed growth after 24
hours).

A last observation served further’

to exonerate the indicator stripes on
the bags. Over a seven-day period
twelve bags, the indicator stripes on
which had failed to change, were
examined. Whereas stripes on the
outer bags (Code R) were cither
wholly pink, or substantially so, the
stripes on all the inner bags (Code Q)
of the double wrapped items had
made a satisfactory colour change.

Discussion

That Failures did not take place in
the old CSSD equipment can be
explained by its distance from the
main steam boilers which is such that
wetness rather than superheating of
the steam supply could be expected
there. Representatives of the bag
manufacturers state that they usual
cause of the stripe failure is super-
heating but that occasionally, and not
surprisingly, very wet steam can pro-
duce the same result. They confirm
that the dye in the stripes once heated
in the absence of moisture becomes
‘fixed’ so that it is unable subsequently
to change colour, It is of interest that
the HSSU operated for some three
months before the bag stripe failures
were noted. One possible explanation
for this might be the effect of the
lower humidity of the air on the water
content of the paper bags as the
change from autumn to winter

recognised as a cause of sterilisation
failure (Report, 1959) and, as such,
needs to be identified where it exists,
even when, as in this case, it was
neither major nor total. In this con-
nection, it is of interest that the indi-

error resulting from a fault in the ink
used to make the stripes was in fact
shown by investigation to be a correct
indication of unsatisfactory conditions
existing in the autoclaves themselves.

Summary

The failure of the indicator stripes on
paper bags to make the appropriate
colour change on autoclaving has been
shown to be caused by superheated
steam in the autoclave chamber.
Such incidents deserve investigation
since, apart from the financial loss in
time and material occasioned by the
need to re-bag items of the load for
processing, again there is always the
possibility that the failure of the indi-
cator stripes to change colour is cor-
rectly signalling a malfunction of the
autoclave not previously suspected.

Reference

Medical Research Council' Working
Party, 1959. A Report. Lancet, I,
425,

1 minute
e

Temperature

«—— Holding »

Cooling — 7
Ooling period

Steam >

° Pre-vacuum —>
pulsing

—

Temperatures recorded during a
sterilising cycle in the upper part of
the autoclave chamber (T.Cl) in the

lawest part of the chamber (T.C2) and
in the centre of the load (T.C3}. The
record commences on the right.
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This paper was presented 1o the 1978 Annual Conference of the Institite of
Hospital Engineering, held in Cardiff from 26-28 April.

Site Generation for Hospitals
—the concept

R. G. KENSETT CEng MIMechE MCIBS MInstF FIHospE MBIM FRSH

Assistant Chief Engineer, Welsh Health Technical Services Organisation

I remember at a Project Team Meet-
ing for a new District General Hos-
pital, an Area Medical Officer saying
10 me: “We're not building this place
for you to show off your technical
know-how but for the benefit of the
patients”’. This is something that pos-
sibly all of us should remember when
considering such things as site gener-
ation, and other items of what many
consider to be sophisticated engineer-
ing. But on the other hand, it is up to
us as engineers to offer the various
Health Authorities for whom we are
preparing the design something which
wiil offer them the maximum security
of essential supplies with the most
economic working possible. These
days, as we all know, energy conser-
vation is a matter over which we are
all very concerned. I would suggest
to you that the system we are discus-
sing will be a means of ensuring the
mosl economic use of what is becom-
ing a very expensive commodity. In
fact, apart from salaries and wages.
it is the most expensive single item in
any Health Authority’s budget.
Diagram [ illustrates the breakdown
of expenditure for a typical medium
to large Health Authorities.

The next question we must ask
ourselves, having established the need
for economic operation. that is if we
ever doubted it, is where and how is
this energy used? Diggram 2 illustrates
typical design figures for a large &00-
bed DGH. These figures are based on
the maximum demands for a city
development where, as youknow, it
is essential to make the most economic
use of land. This probably indicates
the need for a high rise development,
several core departments and. if we
are really to-obtain a good site cover,
limited use of light wells and court-
yards however desirable these may be

in theory. These needs will account
for what some readers may consider
to be high requirements for air cooling
and lighting.

In my opinion, having carried out
several exercises on behalf of my
Authority, it is difficult to decide on
the use of energy distribution other
than as steam for a major develop-
ment. Steam generation offers many
advantages over its alternatives such
as Hot Water distribution either as
High Pressure, Medium Pressure or
our standard of Low Pressure,

One of the main advantages must
be the cost element. T would suggest
that the steam boiler in the size of
plant we are considering for the hos-
pital, of say up to 40,0001bs/hr
instalied capacity, is the only plant
that can burn low grade fuel such as
heavy oil properly. I don't think many
of us would be happy to see heavy oil
burned in a hot water boiler under an
equivalent size of say 25,000 Ibs/hr.

If we think of the cost aspect, heavy
oil (3,500 sec) i1s averaging at 13.6p/
Therm output, gas oil at 16.9p/Therm
output. and natural gas at 16.6p/
Therm output. The alternative is of
course coal, which is probably the
cheapest fuel basically, but there is a
lot more auxiliary plant to be con-
stdered. Here again, I would suggest
that a steam boiler will burn coal
more efficiently than its equivalent size
water boiler. Of course, we all appre-
ciate that the situation is such that at
present coal is not really the primary
fuel that it was. This is because of
other problems, such as the auxiliaries
needed which have to be maintained,
the fact that it is (in the hospital
context) more labour intensive, and
the difficulties of dust emission con-
trol. This again is not a problem on
big plants such as power stations, but

difficult on our size of plant, so really
we are left with the oils or gas.

As many of you will know, the
current cost of steam generation to
the Health Authority is now in the
order of £2/1,0001bs. I remember
when I joined the Health Service some
14 or 15 years ago, we used to look
very carefully into any hospital where
the cost exceeded 10/- (in old money)
per 1,000 1lbs. This, T think, further
confirms the need to obtain the maxi-
mum utilisation of the heat energy
in that steam.

The second point we must consider
is the need to protect at all times the
essential electricity supplies of the
hospital. We have, of course, been
fortunate in that, through the good
offices of the various Supply Authori-
ties, we have been comparatively un-
touched by such matters as working
to rule, overtime bans and labour dis-
putes. This does not mean we can
assume this situation will continue.
I would suggest that in the future we
could be very much at risk. There is
always the possibility that a change
of Government could see a hardening
of attitudes and a change in industrial
relations. These changes are likely to
take place in the short term, whereas
in planning the hospital we must be
looking ghead for perhaps forty vears.
I would suggest that in this context
we could be at risk if we do not
protect the hospital for a possible
shut-down of electrical supplies
through industrial action, or indeed
for any future change that may affect
the security of the electrical supplies.

There are the unforeseens against
which no one but ourselves can offer
protection. These inciude weather
problems, accidental damage to mains

~cables, etc, I think we are all agreed
on the need to provide cover for the
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essential services at all times, even
to the extent of covering ourselves
for the once-in-ten vears breakdown.
The only way this can be done is by
providing sufficient generating capacity
on site to cover our essential load.
Diagram 2 does show the break-
down of the various loads into the
essential and non-essential compon-
ents. These days, with the continual
build-up of electrical equipment in
the modern- hospital, the essential and
non-essenttal are becoming to some
extent blurred. I would suggest that
in ten years' time we could sec the

esential load well exceeding the non-
essential. At present our investigations
indicate that in the modern sophisti-
cated DHG or specialist unit the
breakdown is roughly fifty-fifty.
There is also an increasingly large
demand for what one might term low
grade heat energy for process loads.
Here one can consider calorifier plant,
particularly that used for the produc-
tion of domestic hot water, and refrig-
eration to provide- for the cooling
associated with the increasing demand
for air conditioning. I have always
been a supporter of cooling. I know

many readers may take issue over the
need for refrigerated cooling, but
when one considers the cost of instal-
ling the basic plenum plant with its
lengthy duct runs, high quality filtra-
tion and probably humidification,
together with the sophisticated control
systems, the additional costs of adding
cooling are quite small. Particularly,
I would suggest that this additional
cost can be justified when the demand
for full air conditioning is considered.
After all, ten years ago it was very
doubtful if one could find many ITUs
with full air conditioning, leave alone
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cardiac units, prembaby units and the
non-patient areas, such as CSSDs,
sterile products wunits and X-Ray
Departments. T am sure many of you
who are associated with the planning

of the modern hospital will be only
too aware of the demand for air con-
ditioning to be added to many depart-
ments such as those mentioned. If one
brings it down to a straight question

Energy Use Diagram Diagram No. 2

Application

Size

—

—l-

800

Energy Requirement ———————-p= Electricity

Application

of money, there is the increase in the
working efficiency of those employed
in the department that it is now
accepted that a good working environ-
ment can bring,
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#

Many of us must have been appalled
to see modern office blocks where air
conditioning with cooling is accepted
without argument, whilst one has to
face lengthy argument and discussion
over the need to include it in the
modern hospital.

If one accepts, as readers will
appreciate I have, the need for

increasing use of full air conditioning,
there is the question to be considered
as to the most economic method of
providing that air conditioning. I am
guite convinced that the answer lies
with the absorption refrigeration unit,

It offers high and steady output, a
minimum of working parts and, to
the man who is faced with the task

17

of keeping things going, very limited
maintenance involvement when com-
pared to the conventional reciprocat-
ing or screw compressor. The principle
of its operation is an energy input in
the form of heat, and it is generally
recommended that the most satisfac-
tory method of providing this heat
input is by steam. With the absorp-

23]

22 ]
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20 ]
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Full Load Steam Rate Lbs/Hr/Ton Quiput

Diagram No. 3 Steam Consumption
Typical Absorption Refrigeration Plant
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tion wnit, the quality and pressure of
the steam is not of major importance,
so we have another item of plant
which can utilise what one could term
‘second class® steam,

The steam demand for a typical
ahsorption unit is in the order of 20
lbs per tonne of refrigeration. The
steam demand equated to refrigeration
output is shown on Diggram 3, and on
the basis of the maximum demands
shown on Diagram 2. T have indicated
the maximum steam demand, which
can be seen is in the order of 3,740
Ibs/hour.

The thing that one must appreciate
is that it is frequently necessary to
consider the application of cooling on
an all-year basis rather than for a
limited summer period only. This is
because much of the heat gain in the
departments arise more from equip-
ment than it does from the sun.

So there we have the basis of our
equation. The need to provide security
of essential electrical supplies and a
reasonably constant low grade steam
demand. A further point which can
add a great deal to the economic
operation of the whole hospital’s ser-
vices is peak lopping.

To consider this in a little more
detail — as you will know, the
majority of public supply authorities
operate a two-part tariff that consists
of a fixed annual charge of £X per
Kwh of maximum demand, plus a
charge per Kwh consumed. The
economies of the situation can be
improved “very .considerably_ by gen-
erating part of the hospital load to
reduce the isolated peaks on the
demand curve. Generally, if one uses
the standby diesel generator at periods
of heavy demand, it works out in
practice that the cost per Kwh for
power generation is higher than that
charged by the supply authorities.

Not many hospitals show substan-
tial peaks in electrical demand of
short duration in their load pattern,
hut this naturally depends on the
extent of use of elecirical power. For
example, if the main kitchen equip-
ment should be mainly electrically
heated then one could expect a
definite peak between, say, 10.00-12.30
or thereabouts. The simplest method
of peak lopping will be to bring in the
standby diesel generator manually,
which means that one has to be very
careful in selecting the proportion of
the load that the generators carry.
For example, it would be unacceptable
to transfer the theatre load because of
the delays which will occur when the
standby plant accepts or relinguishes
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its load. This period is not likely to
exceed 1-1 minute,
realised this could be long enough to
cause patient discomfort. However,
one can divide the hospital load into
‘essential’ and ‘non essential’ supplies
and take separate circuits back to the
main switchboard where they are
connected by a busbar coupler. The
generators are then connected to the
essential side via circuit breakers. In
the event of supply failure, the coupler
opens, the generators start up and
feed the essential circuits.

This is the basis of the system which
is in current use in the Welsh region:

Considering the items outlined in
detail, T would offer the “foliowing
detailed explanations:

Site Generation

We are considering the utilisation of
process steam and, therefore, the
limitation of the amount of site gen-
eration to provide a balance between
the demand for electricity and that for
low grade process heat. The ultimate
is, of course, total energy, but we are
not as yet at that stage. Whilst i1t is
of obvious advantage for a hospital
to generate its own electrical power
and to be virtually independent of
external supplies, to provide an eco-
nomic justification the power must be
generated at the same or lower cost
than the current tariff, taking into
account the fixed maximum demand
charges of the public supply authority.

Many engineers have questioned
whether this is ever possible because
of the very much lower efficiency of,
say, a 2 MW plant compared to that
of the 500 MW plants now in use in
the gemerating stations. However, I
would suggest that special circum-
stances prevail in the hospital which
not only enables this system to be
adopted as an engineering principle,
but which also offer this service as an
acceptable economic solution,

The first requirement must of course
be that the hospital has a major
steam raising plant. The standard
practice is to include steam plant
where there are requirements for
sterilising and laundry services as well
as the standard requirements of heat-
using equipment such as kitchens,
general heating and hot water supply.
Apart from the necessity of providing
steam on the site, [ would suggest that
the big, by hospital standards, modern
steam raising plant is the most effi-
cient and economic, and has the
advantage that it can use heavy oil as
well as gas or solid fuel. The distri-

but as will be.

bution of steam at the current hos-

pital pressures of 120-150 psig is
probably the most economic as regards
capital costs, because of reduced mains
sizes when compared to the available
alternatives. I would also suggest that
it offers reduced maintenance costs
over its likely alternative of medium
or high pressure hot water. Whilst we
normally generate steam at 150 psig,
and possibly have our main distribu-
tion network at around 120 psig ,the
majority of the steam-using equip-
ment operates at 20-50 psig, with the
exception of the sterilising plant.
Steamn required at the lower pressures
is produced from the high pressure
network by local reducing sets.

Probably the biggest single steam-
using plant in the hospital is the
calorifier plant which is required to
provide both heating and the hot
water services.

On the analysis given in Diagram 2
the usage for an 800-bed DGH will be
24,000 ibs/hr of steam, of which about
17,000 Ibs/hr is required for heating,
3,500 lbs/hr for process work, and a
further 3,500 Ibs/hr for hot water. It
15 usual practice in the hospital to
supply this steam at about 25-30 psig,
but calorifiers are readily available
which operate on lower pressures, in
fact down to 5psig. The only real
difference being the larger battery size
and consequently a slightly larger
overall calorifier.

The ohvious question that requires
answering is why use pressure reduc-
ing sets?-—why not substitute a steam
generator for the reducing set, and
produce a balanced electrical output
to that of the steam demand for the
calorifier plant?

If it is agreed that the inlet steam
pressure to the engines is at the line
pressure of 120 psig and the engine
exhausts at 5 psig, then it will generate
I Kwh of electrical power for every
40 lbs of steam available. Thus, for
the case under discussion with a cal-
orifier steam requirement of 24,000
Ibs/hr, it can be expected that the
equating generation would be 600 Kw.

If we include the steam require-
ments for the absorption refrigeration
plant, which on the example are
estimated at 220x20=4,400 lbs/hr,
then we arrive at an LP steam
demand of 28,400 lbs, which on the
basis stated gives an estimated gener-
ator output of 700 Kw. This would
cover the essential electrical supply
demand of the unit under consider-
ation,

It is on this basis that T would
submit that the hospital steam driven
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generator plant can compete econ-
omically with the public supply. The
principle reason is that, in the power
station steam as exhaust from the tur-
bines is (apart from that required for
a few auxiliaries) condensed and then
discharged into some convenient lake
or river, or in the case of inland
stations, éjected from the cooling
tower. This indicates that some 60%
of the total heat available in the
steam is wasted. With the plant we
are considering, the process load
replaces the condenser and the equi-
valent of the ejected cooling water
is usefully employed.

The layout for a typical plant is
shown on Diagram 4. In this layout
steam is admitted to the engines at
120 psig dry saturated and exhausted

to the process load at.5psig with a-

dryness fraction of 0.91-0.92.

The electricity generated is depen-
dent upon the demand from the pro-
cess lpad during normal operation
when the public supply is available.
The quantity of steam entering the
engine’ is controlled at the governor
valve by the back pressure control
from the low pressure steam header to
the process load. The total demand
for electrical power will be in excess
of the generator output, and the bal-
ance can be taken from the public
supply.

Should the public supply fail, then
there is automatic opening of the
busbar coupler between the essential
and non-essential supply ‘live’ but fed
from the generator. The opening of
the busbar coupler will also disconnect
the back pressure control and the
engine main steam valve. This has the
effect of enabling the generators to
adjust their output to meet the essen-
tial supply load. There will, of course,
be a matching steam load which will
be in excess of that required by the
process load and the excess can be
blown to atmosphere via low pressure
relief valves. It will be appreciated
that this arrangement only becomes
effective on failure of the public
supply and, therefore, the cost
inherent with the waste of exhaust
steam is secondary to the main con-
sideration of keeping the hospital
operational.

When the public supply is restored
it is usual to remain with on-site
generation for a short period, feeding
the essential circuits and to allow the
public supply to feed the non-essential
circuits only. This enables the restor-
ation of full public supply to be
established and provides a period
which it is possible to ensure that the

fault is intermittent
OCCUrring.

Once satisfied that the public supply
is satisfactory, then the system can

revert to the original mode of oper-

not and re-

‘ation and the load adjusted accord-

ingly.

When one is considering the case
for this system, there must always
be some form of electrical standby
supply. HTM No 11 which deals with
Emergency Electrical Services recom-
mengs that adequate provision is made
to cover essential supplies. T would,
therefore, suggest that consideration
of the economic case for the type of
plant described should start where the
normal diesel generator standby ends.
In other words, our capital is only that
difference between the diesel sets and
the larger steam driven sets. Similarly,
when assessing the revenue case, one
need only look at the difference bet-

ween the revenue commitment for
the diesel sets and that of the larger
steam sets. Additional steam costs
will similarly be those associated with
the difference in steam usage for the
two systems at the calorifier and
absorption units,

I would agree that there is an
additional space requirement for the
steam driven generator, and a small
increase in space for the calorifier
plant. Extra space is also needed for
the absorption refrigeration, when
compared to a screw compressor —
which would probably be the alter-
native for this size of load.

The Thermodynamic Aspects

The thermodynamic . aspects of the
case are based on the following
assumptions:

1. Radiation losses are maximised at

(This is 120 psig)

Heat in Condensate to Hot Well
{Assumption No 2)

Available Heat

Losses through Radiation
(Assumption No 1 — 5%)

= 963,500 BTU

(This is 120 psig)
Exhaust steam pressure from engine

exhaust steam is:
.*. Heat passed to Calorifiers
Heat in Condensate to Hot Well

Available Heat
Radiation Losses at 5%
Total Heat Utilised

.*. Heat usefully utilised /1,000 Ibs

Using Reducing Sets to Feed Calorifier Plant

Total heat in Steam at 135 psi absolute

TOTAL HEAT UTILISED
.*. Heat usefully utilised/1,000 Ibs

By-Pass Steam from the Steam Driven Generators

Total Heat in Steam at 1335 psi absolute

Manufacturer’s Data — Dryness fraction
Expansion is therefore polytropic and from the
Heat/Entropy Chart the true heat content of the

1,195 BTU/Ib

180 BTU/Ib
1,015 BTU/Ib
51.5BTU/lb

963.5 BTU/Ib

1,195 BTU/ib
20 psi absolute
=35 psig
= 0.9175

1,075 BTU/Ib
1,075 BTU/Ib
180 BTU/Ib

895 BTU/Ib
4475 BTU/Ib
= 850.25 BTU/Ib

= 850,250 BTU
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5% of the heat utilised in the process
plant;

2. The heat in the final condensate,
ie that leaving the process plant and
entering the hot well, has a residual
heat energy of 180 BTU/Ib;

3. The figures quoted for steam con-
ditions and usage are based on those
supplied by Messrs Bellis & Morcom
Lid, whose engines are used for these
schemes within the Welsh Region;

4. Tt is assumed that there will be no
drop in efficiency of the calorifiers
when utilising the reduced pressure
steam;

5. Steam will pass to the reducing
valves at 135 psig. This will only occur
when the generators are not in use;
6. The cost of steam generation is £2/
1,000 1bs.

The details given in this paper are
based on per 1,000 1bs of steam used.
My colleague, Mr Griffiths, gives a
detailed case history based on the
operation of an actual plant in his
article “‘Conservation Through Site
Generation™. The details I have given
represent the theoretical case whilst
Mr Griffiths’ paper will refer to actual
practical operation of a plant.

Equivalent quantity of steam to pass
through the generator to provide the
same heat content from the engine
exhaust as that provided by 1,000 1bs
of steam via reducing valves:

_ 961.500 _
~ 85025 T

1,135 Ibs

Therefore, an additional 1351bs of
steam are required by use of the
generators in place of reducing vaives.
but 401lbs of steam will generate
1 kWh of electricity:

.*. 1,135 Ibs of steam will generate

1,135 _
4—40 = 28.4 kWh

The cost attributable to this gener-
ation rate is 1351bs of steam (the
difference between 1,000 and 1,135
Ibs) and if this is taken at a cost for
steam production of £2/1,000 lbs,

135200
1,000

= 27p/kWh generated

then Total Cost =

= 27

27 = 0.95p/unit
28.4

This figure is a theoretical cost which
gives the aim. In practice the cost
will be increased by some 30%. This
is because of increased distribution
losses on some older installations, the
possibly higher heat conent of the
final discharge, the labour element and
maintenance costs that one allocates
to the site generator, and the general
imponderables that always add to one’s
theoretical figures.

The actual figures of an operation
installation will be discussed in the
second paper.

Thus, provided steam is required
for the calorifier plant, electricity is
generated at a cost of 27p/kWh and/
or 0.93p/unit. The current recom-
mended tariff shows an Electricity
Board charge equivalent to 3p/unit.
The savings on the Maximum Demand
Charges are naturally dependent upon
steam being required at the calorifiers
during the periods of greatest elec-
trical demand.

Studies have indicated that up to
the present the demand for electrical
power has been greatest during the
winter months and that during the
summer months the electrical demand
is [east.

I would suggest that this pattern is
changing as 1 have indicated on
Diagram 2 the air conditioning load
and the cooling load is increasing. and
naturally the requirement for cooling
is going to be greatest in the summer
months. This would indicate a ten-
dency to balance up to give a more
constant electrical demand through-
out the year.

On the example shown, the air
conditioning refrigeration is estimated
at 220 tons. If one uses a standard
compressor plant this will indicate an
electrical load of 220 Kw.

During the summer period the cal-
orifier demand would be reduced
because of the reduction in heating
ioad, but if one considers the 200 Kw
for cooling, this would indicate a
steamn demand of 4,400 Ibs/hr. Assum-
ing 109 losses, the heat output from
calorifiers using this amount of steam
would be 4x10%Btu/hr which s
roughly 25% of the full winter
demand for heating. On this basis, 1
would suggest that this indicates a
further advantage that could be used
to assist in achieving a thermal
balance.

Some people insist that there is a
need to install additional boiler
capacity to cover for the additional
steam demand of the generators.

This has been calculated at 135 1bs
of steam for every 1,0001bs used
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earlier in this paper, and on the basis
of Diagram 2's demand of 24,000 Ibs/
hr this will give a total additional
demand of 135x24=3.2401bs/hr. My
own view is that on a new hospital
with a likely installed boiler capacity
of 40,000 1bs/hr to allow for the
required standby facilities, there would
be adequate power in hand to permit
this additional load of under 10% to
be carried. However, for the record,
and to avoid any complaint of the
figures being fitted to suit my par-
ticular case, I have based the addi-
tional costs on the Department’s costs
given in Capricode. Thus, the extra
costs = 31.24x£10,000 = £32,400, say
£35,000.

Everything these days has to be
equated to finance so the ‘proof of the
pudding’ will be in the comparison of
present worth cases.

Comparison of Present
Worth.of Steam and
Diesel Generators

The following assumptions are made:

Electrical Tariff = £10/Kw of Maxi-
mum Demand -+ 3p/unit :

Power generated by Steam Driven
Generators = 2.9x 108 Kwh/annum

The diesel costs are based on the
assumption that 350 Kw sets would be
installed.

On this basis, I would suggest that
the case for the use of absorption
plant in place of a standard compres-
sor installation can well stand on its
own. When the economic use of the
steam, the benefits of additional site
generation and the nearing of the
thermal balance are considered, 1
would suggest the case improves even
more.

The ultimate of the case I have dis-
cussed in this paper must be a total
energy installation. I would very much
like to see such an installation in
operation and have the opportunity
to monitor this carefully and make
my own assessment.

It is unlikely that this will occur
under the present financial climate
and the tendency to move away from
the big 800-1,000-bed DGH to the
smaller Nucleus Development.

However, by way of finalisation, I
have prepared a diagram of this ulti-

- mate (Diagram 5). See overleaf.
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Present Value Tahles

Diesel Driven Generators

Steam Driven Generators

PV of Initial Capital Cost of
Generators, Switchgear, etc.

PV of Replacement Costs of
Installation

PV of Capital Cost of Accom.
PV of Replacement Cost of
Accommodation

PV of Additional Boiler Power

PV of Replacement Costs of Extra

Boiier Power

PV of Annual Running Cost

PV of KM Charges per Annum

PV of MD Charges per Annum

700 Kw at £375/Kw=£262,500
RP(30) x Capital Cost
= £262,500 X 0.06=£15.750

1200 sq ft at £10/sq ft
=£12.000

RP(60 % Capital Cost
=£12.000x0.01=£120

£35,000

RP(25)x Capital Cost
=£35.000X0.1=£3.500

Labour & Maint.=£1,500

Kwh Generated=2.9x 106 x0.95

1.000
=£27.550
PV =YP(00) X Cost
=£29.050 X 10=£290.500

I30Kw at £285/Kw=£10,000

RP(30)x Capital Cost
=£103X0.06=£600

825sq ft at £10/sq ft
=£8,250

RP(60) X Capital Cost
=£8.250x0.01=£82

Labour & Maintenance=£ 156

YP(00) x Cost
£150% 10=£1.300
29x108% 3/100
—=£88.800/annum
PV =YP(00) x Cost
=10x% £88.800=£888.000
=£10/Kw say £13,000
PV =YP{00) = Cost
=10x£13.000=£130,000

TOTAL PV OF SCHEME
SAVING

£617.370
£420,462

£1,037.832

" Present Worth Comparison of Compressor and Absorption Refrigerator

Based on 100 Tons Capacity

Compressor Plant

Absorption Plant

Capital Cost

PV of Replacement Cost of
Installation

Operating Cost/Annum
Electricity
Water
Maintenance

Total Operating Costs

PV of Operating Costs

TOTAL PV OF SCHEME
SAVING ON PV

TOTAL SAVING

£8.000

RP(15)x Capital Cost

T =0.31 x£8.000=£2.480

98.8 Kw Cos1=£2.700
809.424 Galls.
Cost=£123

Cost=£2.000

Cost=£4,825=£4.825

YP(00) % £4.823
=10x £4,825=£48.250

£11,000
RP(20)x Capital Cost
=0.17x£11.000=£1.865

0.4 Kw Cost=£12
7.627.200 Galls.
Cost=£1,552
Cost=£500
Cost=£2064=£2.064

YP(00) % £2.064
=10 X £2,064=20,640

£63.553

£35,569
=£27.986/100 Tons
installed capacity

=£27.986x2.2
=£61.569
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Classified Advertisements

APPOINTMENTS AND SITUATIONS VACANT

DERBYSHIRE AREA HEALTH AUTHORITY
CENTRAL DERBYSHIRE DISTRICT

MANOR HOSPITAL, Uttoxeter Road, Derby
DISTRICT WORKS DEPARTMENT

Engineering Electronics

Technician
{MEDICAL PHYSICS TECHNICIAN GRADE Il}

An Electronics Technician is required to start up and
head an eiectronics and specialist equipment mainten-
ance unit. The Technician will be expected to under-
take the planned and ‘Breakdown’ maintenance of all
types of electronic¢ systems and patient orientated
equipment. Experience of equipment and machinery
used in health care would be an advantage. The Tech-
nician will be responsible to the District Engineer.

Qualification requirements: HNC, HND, or Degree in
Electronic Engineering or equivalent.

Salary scale; £4,063 to £5,137 pa {increase pending).
Write or telephone for an application form from District
Personnel Officer, Boden House, Main Centre, Derby.
Tel Derby 362321, Ext 55.

For further details or information telephone Mr. C.
Marshall, District Works Officer, Derby 371071, Ext
528. Ref No. 2025.

CROYDON AREA HEALTH AUTHORITY
Area Engineering Services

Assistant Engineer

{male or female)

for duties on an Area basis but based initially at
Area Works Department, Queen’s Hospital, Queen's
Road, Croydon.

Applicants should possess ONC in Engineering or
an equivalant gqualification.

Salary scale: £3,063 pa rising to £3,507 pa.
Suitably qualified and experienced candidates may
commence at £3,285 pa London Weighting of
£354 pa and Supplementary Allowance of £291 pa
is also paid plus 5% Supplement — minimum
£130 pa maximum £208 pa. This post offers
excellent training for Engineers wishing to make a
career in the Hospital Service. Pay award under
negotiation.

Applications stating age, qualifications/apprentice-
ships, full details of previous experience, togsther
with names and addresses of two referees {current/
previous employers preferred), who will be contac-
ted if catled for interview, to Area Personnel Officer,
General Hospital, London Road, Croydon CR9 2RH,
quoting ref: AWO 20,

Closing date for applications is; August 19, 1978,

WILTSHIRE Area Healith Authority
Swindon Health District

DISTRICT WORKS DEPARTMENT
BURDEROP HOSPITAL

Assistant Engineer

The successful applicant will be a member of a design
team involved in the production of specifications and
drawings for minor capital and major maintenance
schemas within this Health District. The post offers
excellent experience in the design and implementation

of schemes to completion and is a good lead into the,

field of hospital maintenance.

Prospects are good and there are further study oppor-
tunities available for a young, ambitious Engineer.
Applicants should have served an apprenticeship or
have obtained a thorough practical training in electrical
or mechanical engineering, and must possess an ONC
in Engineering or equivalent qualification.

Salary scale: £3,888 rising to a maximum of £4,377,
Application forms and job description available from
the District Personnel Department, Princess Margarat
Hospital, Okus Road, Swindon, Wiltshire. Telephone:
36231.

Ciaosing date for receipt of applications: August 24,
1978.

DERBYSHIRE AREA HEALTH AUTHORITY

. CENTRAL DERBYSHIRE DISTRICT

MANOR HOSPITAL
UTTOXETER ROAD, DERBY

DISTRICT WORKS DEPARTMENT

MEDICAL PHYSICS
TECHNICIAN GRADE 3

Required in a new unit to maintain electronic
systems in both engineering and health care equip-
ment plus maintenance of specialist patient
orientated equipment.

Satary: £3,401 pa rising by seven annual increments
to £4,318 pa {increase pending).

Responsible to an Engineering Electronics Tech-
nician Grade 2.

Qualifications: ONC, HNC, HND or Degree in
Electronic Engineering or Physics or equivalent.
Three years as a Grade 4 Technician or comparable
experience an advantage.

For further details contact: Mr, C. Marshall, District
Works Officer. Tel. Derby 371071 ext. 528. Ref No
2031.

Application forms and job descriptions, in respect
of the above post available from the District Per-
sonnel Department, Boden House, Main Centre,
Derby. Tel. Derby 362321 ext, 55.
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HOSPITAL ENGINEERING AUGUST 1978

ertfordshire

AREA HEALTH AUTHORITY
SOUTH WEST DISTRICT

DISTRICT
ENGINEER

Salary Scale: £7,179-£8,541. pa, plus Outer London
Allowance of £141 pa.

Applicants for this vacant post must have a sound
knowledge of the maintenance of engineering services
and equipment in buildings, and preferably have hos-
pital experience. ’

The district is centred around Watford and has a wide
variety of Health Buildings and Hospital Beds. The
total beddage is 2,600.

Only suitably qualified and experienced engineers will
be considered and the essential and appropriate mini-
mum qualifications are in summary:

{a} HNC in Mechanical or Electrical Engineering, with
endorsements In the alternative discipline, plus
industrial administration.

(b} C & G Certificatas Nos. 293 or 255, 57 or 281,
together with certificates in the alternative disci-
pline and industrial administration.

Application form and job description obtainable from
the Area Personne! Officer, Hertfordshire Area Health
Authority, Hamilton House, 111 Marlowes, Heme!
Hempstead, Herts. Tel Hemel Hempstead 61663, Ext
278.

Closing date: August 25, 1978.

To place an advertisement in the next issue of
HOSPITAL ENGINEERING, appearing on Sep-
tember 1, 1978, please contact: EARLSPORT
PUBLICATIONS, 17 St. Swithin’s Lane, London
EC4, 01-623 2235/8, by August 22,

Closing Dates

Recruitment advertisers are requested to set
closing dates no earlier than three weeks
after publication date of the Journal

Monthly publications do not receive prefer-

ential treatment by the Post Office and

circulation lists in hospitals also delay receipt

of the Journal by many potential applicants.

Kingsten and Richmond Area Health Autharity
Area Works Department

Assistant Engineer

(male/female)

The Area Works Department is responsible for the
Estate Management of Hospitals, Health Centres,
Clinics and other properties.

An anergetic enginear with a background in electrical
design is required to carry out surveys and prepare
plans for the improvemant of engineering services.
Previous hospital experience is not essential but the
applicant should have flair and iInitiative and would
be expectad to represent the Area Works Department
as meaelings.

This post will give an ambitious engineer a worth-
while career in hospital engineering with the
opportunity of day release to continue studies. An
ONC in electrical engineering or equivalant qualifi-
cation is essential for the post but a further
qualification would be desirable.

Salary Scale: £4,242-£4,731 inclusive.

Interested applicants please telephone: Mr. D. Silver,
Area Engineer 01-546 7711, ext 212,

Application forms from Area Personnel Officer,
Kingston and Richmond Area Health Authority, South
Wing, Normansfield Hospital, Kingston Road, Ted-
dington, Middlesex 01-977 8833 ext 310.

NORTH YORKSHIRE AREA HEALTH AUTHOQRITY
Harrogate Health District

ASSISTANT ENGINEER

{£3,888-£4,377 in 6 increments)

The successful applicant will be responsible directly to
a Senior Engineer for the day-to-day engineering
functions of a hospital or hospitals and associated
propertias within the Harrogate Health District. The
duties will include supervision of bonus schemes.
Applicants must have completed an apprenticeship in
machanical or electrical engineering or have otherwise
acquired a thorough practical training as appropriate to
the duties of the post which may include direct super-

vision of a coal-fired steam boiler piant. Applicants

must hold an ONC in Electrica! or Mechanical Engineer-
ing or an alternative qualification acceptahle to the
Secretary of State.

Applications stating age, qualifications and full detaiis
of previous experience, together with names and
addresses of two referees to District Works Officer,

Harrogate Health District, Windsor House, Cornwall
Road, Harrogate HGT 2PW.

Closing date: Aug_ust 21, 1978.

LANCASHIRE ‘AREA HEALTH
AUTHORITY — LANCASTER
"DISTRICT '

ASSISTANT
DISTRICT

Hergford Health District
ASSISTANT ENGINEER

This is a new post due to ex-
pansion of the District Works
Department. Excellent training the ability to fit into an
post. Duties include carrying
out design of mixed mechanical dealing with a substantial
installations  including steam workload.

low pressura hot water, domes-
tic hot and cold water and
small ventilation schemes.

Salary £3,888 pa to £4,377 pa.

Job daescription and application
form from Mr. C. W. Sheldrake,
District Workn Officer, 24 St. District  Personnel  Officer,
James' Road, Hereford., Raf.
HE. Telephone: 0432 &5606. casler.

Closing date: August 21, 1978.

Closing date for receipt of
applications: August 25, 1978.

HEALTH OFFICER

(CAPITAL/MAINTENANCE)
Salary scale: £5,328-£6,309
Applications are invited for the

above post to assist the Dis-
trict Engineer.

The successful applicant should
have drive and initiative and

{CESIGN)

established team currently

Minimum gualifications: HNC
Mechanical or Electrical with
Endorsements  in  Industrial
Administration and Managemant
or acceptable eqguivalent.

Application forms and fjob
descriptions available from the

Lancaster Moor Hospital, Lan-

Closing date far applications:
August 17, 1978, Rel HE2.




We're in
constant
hot water
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...hard to avoid it with our wide
range of calorifiers and hot water
generators.

At BSS we offer a wide range of heat
exchangers, but it's only one of the many
areas of industrial equipment we're
involved in. .

We can supply just about every
component you're likely o need on a
steam or hot water system. Including
valves, pumps, steam traps, heat emitters, &
3 filters, instruments and meters, as well as
I Iy tube and fittings in most materials
i 3 including plastic.

; : It's all available to you from our

l-; N network of 24 well-stocked local
i : warehouses. Get in touch with us and
A ' you'll soon find out that for a hospital ,

engineer there are many big advantages
of having one supplier for all your
pipeline requirernents.

The British Steam Speciatties Ltd. (Ref. GHWE},
Fleet House, Lee Circle, Leicester LE1 3QQ. .
Telephone: Leicester 23232 Telex: 34589.
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