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New publishers for
HOSPITAL ENGINEERING

It is something of a challenge and
certainly a responsibility, to become
the new publishers of such an author-
itative and respected journal as Hos-
pital Engineering. Tully Goad Vinall
. have worked for many years in pub-
lishing and have won several awards
for excellence of design. We put our
experience at the service of the Insti-
tute. -

One of the first things we have
learned is that this is a time of change
and rapid development for hospital
engineering. It is clear that the role of
the hospital engineer, and the work
he does, is becoming specialised and
complex and intermeshes more and
more with other experts’ fields in hos-
pital design, construction and equip-
ment.

The implications for the Institute’s
membership are discussed in this
month’s Opinion column. But what-
ever the eventual outcome of the
debate, we are convinced that these
changes and developments should be
reflected in the Journal. We therefore
plan a relaunch for Hospital
Engineering in February 1984. It will
be brighter and better-looking in
order to keep pace with all that is new
and lively and to become a real and
valued forum for news, views and in-
formation.

We hope too that it will come to be
regarded as required reading for those
professional men and women who
work side by side with Institute mem-
bers and whose work is closely
related. But be assured, the heart of
the editorial content will remain the
publishing of learned and technical
papers.

Looking ahead to further oppor-
tunities for communication among
hospital engineers, we are organising,
together with T, Jarvis (Exhibitions)

themselves.

and enthusiasm.

Welcome...

On behalf of the Council and all members of the Institute, I would like to
welcome our new publishers — Tully Goad Vinall, The Journal is one of
our principle means of communication between the Council, officers and
members at large. It also provides a vital link between members

We all attach great importance to the Journal and the role it has to
play. As such it is up to us all equally to support the Journal by seeing
that it is kept an informative and lively publication, worthy of the high
standards of the Institute. We must, together, work towards this.

The Institute has arranged an interesting and, [ hope, informative
programme of seminars for the rest of the year. I am sure members will
respond by giving such functions their ready support.

The Annual Conference is to be held on 16-18 May 1984, this time at
the Dragonara Hotel, Bristol. For the first time our new publishers will
be introducing an exhibition, whose theme will complement that of the
Conference. We all look forward to that participation with much interest

Do please make sure you book the date in your diaries.

- ..@w_‘;ﬁlwb‘/\‘

L G HADLEY CEng FIMechE FInstE FCIBS MConsE FIHospE
President of The Institute of Hospital Engineering

Limited, a two-day exhibition to be
held in conjunction with and as a com-
plement to the Annual Conference.
The exhibition dates are 16-17 May
1984; the venue, The Dragonara
Hotel, Bristol.

Our role as publishers is not to
make news or form opinion. We will
use our best abilities to provide you,

the Institute members, with a
medium for your contributions. We
want your letters, your opinions (as
controversial as you like), ideas and
experience. Direct them to the Editor,
Hospital Engineering, Tully Goad
Vinall, St. Agnes House, Cresswell
Park, Blackheath, LONDON SE3
9R.J. Telephone: 01-852 9448.
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OPINION

Wider membership
way ahead?

Has the time come for the Institute to admit non-engineers to its ranks?
S. Raicliffe, C Eng MICE MIMechE FIHospE, member of Council and
Chairman of Council’s Membership Committee, discusses the issue.

The Elders of the Kirk responsible for guiding the affairs of the Institute
repeatedly show themselves to be extremely acute in furthering its interests.

Ome particular example of their acumen is that the incorporation of the
Institute of Hospital Engineering as a company (under the Companies Act
1948) on the first day of January 1967, This move had very many advantages.
The first being that the affairs of the Institute, like any other company, are
regulated by the definitions in the Memorandum and Articles of Association.

The Memorandum of Association very clearly states that the objects for which
the Institute is established are ‘to promote the science of hospital engineering,
which science involves the design, construction, employment and maintenance
of plant equipment machinery and apparatus used in the engineering and
associated services of hospitals, clinic and laboratories’. This definition is the
one which is used when applications for Membership are considered.

Much of what has happened in the health care business in this country since
those words were written, makes this yardstick less easy to use than was
originally the case. For example, although tele-communications, ambulance,
and bio-medical engineering could reasonably be seen to fall within the scope of
this definition, what of the Structural side? And if Structural Engineers are
considered eligible are Building Surveyors? If Building Surveyors are admis-
sible what about Architects? If Architects are admitted, should Quantity
Surveyors and perhaps even Administrators? These may seem to be academic
points, but the Institute is often under pressure to admit representatives of
these professions to its ranks.

The Elders many years ago also recognised that, as an engineering Institute,
our future lay within the Council of Engineering Institutions. This meant that
all Corporate members of this Institute would need to be registrable with the
Engineers Registration Board either as Chartered Engineer, Technician En-
gineer or Engineering Technician. This in turn means that before any candi-
date can be considered for Corporate membership of this Institute he or she
must satisfy the requirements of the Engineers Registration Board for Registra-
tion in one of the three categories. This particular policy has been followed very
strictly by the Institute, and by the Membership Committee. Non-registrable
candidates may, of course, be elected to the Associate Grade which enjoys all
the advantages of Corporate Membership except voting rights.

It is also worthy of note that the present regulations of the Council of
Engineering Institutions allow for a body such as ours to have a nominal
percentage of the Corporate membership as non-registrable persons. The CEI
and the Engineers Registration Board is currently being wound up and the
responsibility transferred to the new Engineering Council. In my own dealings
with the new Engineering Council I sense a very strong movement towards
much stricter control over gualifications and Corporate membership require-
ments of the constituent bodies. To me this means, amongst other things, that
the present rule allowing a percentage of non-engineers to be Corporate
members of an engineering council body may well vanish.

If all these threads are drawn together the picture becomes a little clearer. Do
we want to be a body of engineers or do we wish to take on a learned society
role which would allow the entry of ‘non-engineer’ corporate members? Doing
this, of course, would mean our withdrawing from the Engineering Council and
thereby losing the means of registering our suitably qualified members.

If for any reason it should be desired to broaden the Corporate membership
beyond the bounds already set or, in effect, to give the Associates voting rights,
then the full implications spelt out above should be borne in mind.

— the

INSTITUTE NEWS

New member of
Council

Mr Mike Smith, currently chairman
of the North Eastern Branch of the
Institute, and member of the Publica-
tions Committee, has been elected to
Council for the North East and York-
shire Area. He holds the post of
District Works Officer with the Gates-
head Health Authority, with whom he
has worked since his original appoint-
ment as Area Works Officer in 1974,

Mr Smith’s career in engineering
began when he served an apprentice-
ship with C A Parsons & Co Ltd, the
turbo alternator manufacturers. He
gained further experience as an
engineer in the Merchant Navy and
as a Works Engineer in industry.

In 1962 he joined the Health
Service as a hospital engineer, and
worked in both mental and acute
teaching hospitals. In 1965 he was
appointed to the pest of Group En-
gineer for the City and County of
Perth General Hospitals, and in 1968
became Group Engineer to the New-
castle HM C.

Mr Smith has taken part in a num-
ber of working parties including the
Operation and Management of Elec-
tronics and Medical Engineering
Maintenance sponsored by the Group
Engineers Association and the first
Works Computer Management Sys-
tem — EMIS. He is a member of the
Advisory Group on Estate Manage-
ment, and was a member of Working
Group No 1 on Strategic Planning. He
was a member of the Enquiry into
Underused and Surplus Property
which reported to the Minister of
Health last year, and is current
Chairman of Working Group No 6 on
the structure of Estate Management
Information. '

His main interests outside the
Health Service include cricket, golf
and photography.

Successful Institute
sponsorship

We are delighted to announce that our
sponsorship of Mr A C Hartley as
Chartered Engineer has been success-
ful. Mr Hartley is a member of the
South West Branch,

B L e N N P S L
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Northern Branch news

At the AGM of the Northern Branch
held 8th March, 1983, officers elected
for 1983/84 are: Branch Chairman —
Mr M. H. Smith Hon  Secretary/
Treasurer — Mr G. Baxter, 11 The
Resolution, Nunthorpe, Middlesbrough,
Cleveland TS7 OH2

Harland Roberts

retires

On October 9th Mr Harland Roberts
retires from his part-time post at
Essex University as an Appraisal
Engineer. He has held this position
since May 1982, when he retired from
full-time employment as Superinten-
dent Engineer at the University.

He started working within hospitals
in 1954 when he joined the Farnham
Hospitals Group. He moved to Burn-
ley Hospitals Group in 1957, to be-
come Group Engineer, and left to join
the Imperial Cancer Research Fund in
1961. His University appointment
dates from 1966.

Mr Roberts was Lancashire Com-
mittee  Representative on  the
Engineering Council from 1958-60.
This year is his last as a Fellow of the
Institute. We wish him well in his
retirement.

FIRST-EVER
EXHIBITION AT
ANNUAL
CONFERENCE

Not just a conference ~ an ex-
hibition too ... To complement
the Annual Conference of the
IHE on the 16th to 18th May,
1984, at the Dragonara Hotel,
Bristol, there will be an exhibi-
tion alongside. The exhibition is
to make available to delegates
the latest developments in hos-
pital engineering in fields such
as construction, equipment,
technology, manufacturing and
supplies.

It will be organised jointly by
Tully Goad Vinall, new pub-
lishers of Hospital Engineering
and T. Jarvis (Exhibitions) Ltd.

For further information and
details, contact John Tully,
TGV, St Agnes House, Cress-
well Park, Blackheath, London
SE3 9RJ. Phone: 01-852 9448.

THE INSTITUTE OF HOSPITAL ENGINEERING
One Day Symposium

WORKS SUPPLIES IN THE N.H.S.

at Kensington Town Hall (Small Hall), Hornton Street,
London W8 on Wednesday 23rd November 1983

In recent years there have been a number of important changes which

" affect the relationship between the Supplies and Works organisations and

their purchasing and operational policies.

Following Health Service Supply Council guidance in SCC(81)2 the
supplies service has been reorganised with a stronger Regional input and
with Districts being grouped into Divisions. Works organisations have
been re-organised with greater delegation to Unit level. The Central
Management Services have studied the procedures used for supplying
materials and the effect they have on maintenance work. Computer-
isation of Works management systems has introduced a further
dimension to the series of changes. This Symposium provides an oppor-
tunity to examine the effect of these changes and to help to develop
thoughts about the most efficient methods of procurement and control of
Works stores in the future.

PROGRAMME
10.00 Coffee

10.30 OFFICIAL OPENING by DR. E. B. LEWIS MA, MB, BChir,
LMSSA, FFARCS, DA
Member of Supply Council and Chairman of Technical Supplies
and Services Committee

CHAIRMAN for the day:
L. G. HADLEY ESQ CEng, FIMechE, FInstE, FCIBS, MConsE,
FTHospE
President, The Institute of Hospital Engineering
10.35 THE SUPPLY COUNCIL
Speaker: R. G. HALE ESQ, BSc(Hons), MInstPS.
Project Officer, Technical Supplies and Services
Health Service Supplies Council
11.15 SURVEY OF CURRENT WORKS STORES
Speaker: R.J. GREEN ESQ
Management Services Assignment Officer
Department of Health and Social Security

12.00 CONTROL OF SUPPLIES IN THE NHS

Speaker: DUNCAN EATON ESQ MInstPS, AHA
Regional Supplies Officer
North West Thames Region Health Authority
12.45 Lunch

14.15 NEEDS OF THE WORKS ORGANISATION
Speaker: F. J. WILLIAMS ESQ, MBE, CEng, MIMechE,
FInstF, FIHospE District Works Officer
Coventry Health Authority

15.00 CONTROL OF WORKS STORES BY COMPUTER
Speaker: M. H. SMITH ESQ CEng, MIMechE, MBIM, FIHospE
District Works Officer Gateshead Health Authority

15.45 OPEN FORUM
16.30 Close

Booking form for the One Day Symposium on page 6, pius
information on reduced-rate rail fares/hotels.
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Lisbon’s first
symposium

The Portuguese Association of Hos-
pital Engineers has organised its first
symposium in Lisbon on 27th to 28th
October. The symposium - whose
theme is security in hospitals — is
supported by the International Fed-
eration of Hospital Engineering. The
organisers aim to foster exchanges
between hospital engineering techni-
cians,

CONCESSIONARY RAIL
FARES

Members of the Institute are re-
minded that in certain circumstances,
concessionary rail fares are available
in connection with attendance at
Institute activities such as the One-
Day Symposia held four times each
year in London and the Annual Con-
ference,

All that is required is for an
advance application be made on the
appropriate form obtainable from the
Institute’s office.

Recently, when seeking additional

forms, the Institute was advised by
British Rail that as insufficient use
had been made of this facility by
members during the preceding 12
months, the concession might be with-
drawn unless increased use occurred.

OBITUARY
Frederick Potter

It is with deep regret that we record
the death of Mr F R Potter, Area
Maintenance  Manager, Lothian
Health Board. Fred, as he was known
to his many friends and colleagues,
died suddenly in May, while on holi-
day in Ibiza. He was 59, and had been
a member of the Institute for many
years.

Fred began his varied career when
he entered HM Forces as an engineer-
ing apprentice. He passed through
various branches of the Army before
leaving in 1953 to take up the post of
Clerk of Works (Mechanical Services)
in the War Department H.Q. Scottish
Command. From there he transferred

TICKET APPLICATION FOR ONE DAY
SYMPOSIUM

To: The Secretary, The Institute of Hospital Engineering, 20 Landport
Terrace, Southsea PO1 2RG.
Please send to me_____ ticket(s) for the ONE DAY SYMPOSIUM entitled
Works Supplies in the NHS to be held on Wednesday 23rd November
1983.
Tenclose £ to cover cost of £40.25 (to include VAT of £5.25) includes
morning coffee and lunch). No fees will be returned for cancellations (in
writing please received after midday on Thursday 17th November 1983.
VAT Registration No 339 3963 20

NAME (in capitals please)

ADDRESS.

Position Non Member (please tick).

REDUCED RATE RAIL FARES AND HOTEL ACCOMMODATION
Substantial rail fare reductions dre available for delegates attending this
Symposium. The following are examples of second class fares to London (for
first class add 50%) Grampian Region — £49; Glamorgan - £19; Cornwall —
£30; Oxfordshire — £7.

Forum Hotels in London are prepared to offer delegates a reduction on their
normal rates.

Application forms to obtain these reductions may be obtained only from
The Institute of Hospital Engineering.

NB. Please note that tickets are available ONLY from The Institute of
Hospital Engineering (Tel. Portsmouth (0705) 823186)

to the National Coal Board, holding
the post of Assistant Area Engineer
Development.

In 1958 he entered the Health Ser-
vice as Superintending Engineer at
Edinburgh Royal Victoria, Astley
Ainslie and Edenhall Boards of Man-
agement. From 1961 to 1973 he was
Group Engineer for Edinburgh South,
East Lothian, Northern and Royal
Victoria Boards of Management. Fred
transferred in 1973 to the appoint-
ment of Group Engineer to the Board
of Management of Glasgow Royal In-
firmary and Associated Hospitals. In
1975 he was appointed Area Main-
tenance Manager, Lothian Health
Board.

He undertook some original work in
the field of Planned Maintenance and
served for a number of years on a
DHSS Working Party. He had a par-
ticular talent for finding ways and
means of implementing new manage-
ment methods in the practical field of
maintenance, having some regard and
appreciation of the staffing arrange-
ments in hospitals, their limitations
and capabilities and with special
reference to the problems of communi-
cating across the dividing lines of the
multi-disciplinary organisations.

Fred also managed time to be a
very active member of the Institute of
Plant Engineers in which he served
on two occasions as Branch Chairman
and also held many other posts.

He was deeply committed to the
education of the up-and-coming
generation and acted as an. Assessor
for Plant Engineers for HND Engin-
eering at Napier College  and latterly
in SCOTEC Higher Certificate in
Plant Engineering for the whole of
Scotland.

Fred was a man of wide interests —
caravanning, wine-making, garden-
ing, to name a few, His chief joy
however, was his family, and our
warmest thoughts are with his wife
Babs, his daughter Joy, son Barry and
their families. He will be sadly missed
by all his friends and colieagues.

PLEASE NOTE
DETAILS OF CHANGE

OF PUBLISHER ON
PAGE 3

F—
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Past president of the Institute of Hospital Engineering, Council member of
International Federation of Hospital Engineering, Chairman Stafic Systems

Group Ltd.

Microprocessor-based event
recording —the key to managing
more numerous,more sophisticated
hospital systems

LAWRENCE TURNER OBE BSc CEng FIEE FIHospE

As both the direct and ancillary
functions of any hospital become more
numerous and more sophisticated at a
time when fewer staff are available,
so the task of the hospital engineer
becomes more complicated.

However, recent much-publicised
developments in microchip technology
have provided one solution to this
dilemma in the form of data logging
or event recording systems.

Electronic event recording is simply
the display and the printed recording
of the findings, the activities, or the
changes in status of crucial systems
around a hospital. It permits remote
monitoring and cost-effective manage-
ment of such systems.

Such equipment is now usually
microprocessor-based, consisting of a
self-contained, Microprocessor-con
trolled unit which records all changes
of state via a visual display unit and a
hard copy printer, Other types include
centrally controlled computer systems
with a local event recorder. However,
these may rely totally on one section
of their electronics which could fail
and put the running of crucial
systems in jeopardy.

The Static Systems microprocessor
version is tailored to a Statiscan time
division multiplexing (TDM) electro-
nic fire, security and plant monitoring
system. Statiscan is used in well over
30 British hospitals and can transmit
up to 4000 discrete, timed signals on
two or three-core cables, requiring a
fraction of conventional cabling. This
cuts installation costs. The micro-
processor-based event recording sys-
tem can also be used to monitor and
record a variety of other hospital
ancillary systems.

The Static Systems event recorder
includes CMOS technology where
appropriate to reduce electrical cur-
rent consumption significantly. This
economy is essential if records are to
be continually displayed and printed.

Event recording systems are used
specifically to display changed situa-
tions for the hospital engineer. In the
broader sense an event recorder for
any system remotely monitors any
events or changes of state around a
hospital site.

When used in conjunction with the

Statiscan TDM system, it provides an
economical means of transmitting in-
formation from one part of a hospital
site to another — and displaying it in
an easy to read ‘plain English’ format.
The electronic design of the system
also permits any number of event
recorders to be used within a complex,
without any danger of affecting the
operation of the TDM system itself.
The benefits of event recording
generally to hospital engineers are en-
hanced by the fact that there may be
literally a hundred buildings within a

Master annunciator of new TDM electronic fire, security and plant monitoring
system which handles automatically over 4000 status signals — bringing the
benefits of time division multiplexing to larger hospitals. In the foreground are a
paper print-out machine and a VDU which permit permanent records of events
recorded on the TDM system. i
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complex. The engineer may be miles
away from a minor fire outbreak,
boiler fracture, or sudden reduction in
medical gas pressures — even a break-
in. Therefore, remote wmonitoring
permits him to be immediately aware
of such developments, using fewer
skilled personnel and not relying on
people walking around the hospital
complex taking irregular and infre-
quent notes of faults or danger situa-
tions.

By recording such events and hav-
ing them automatically typed in hard
copy with their time of occurrence, the
hospital engineer can not only be
aware when an event has occurred,
but also has a better chance of tracing
its causes.

Also in a large hospital complex,
some sort of building or other con-
struction work is often taking place
and various zones controlled by a
monitoring system might be isolated
or accidentally disconnected. This fact
must be recorded, so that the particu-
lar problem can be isolated and over-
come. In the dynamic environment of
a hospital, such managed main-
tenance is essential.

The hospital engineer can use event
recording to determine priorities for
his electricians and be aware when
faults have been rectified.

A good example of a project where
an event recording system has
augmented the benefits of a TDM
system is the nucleus type district
general hospital, Morriston, South
Wales. The contract was commis-
sioned by the Welsh Health Technical
Service Organisation, the consulting
engineers are W. S. Atkins and Part-
ners, and the electrical contractors are
Drake & Scull Engineering Ltd.

When it is completed next year it
will monitor fire alarm and detection;
plant control; medical gas; and even-
tually, intruder and attack alarms.
The four distinct disciplines are on a
common shared muitiplexing cable,
linking various out-stations to master
indicators, repeat indicators and to an
event recorder.

This shared use of the fire alarm
conductors for other essential services
is now permitted in both British
Standard 5839 and Health Technical
Memorandum No. 82, provided that
the integrity and reliability of the fire
alarm system is not reduced by the
presence of other services. The Fire

Offices Committee have also given
their approval to the Statiscan TDM
fire alarm system.

The Morriston fire detection and
alarm system is based on break-glass
contacts, smoke detectors and heat
detectors throughout the 50 acres
complex. If a fire alarm is initiated in
any one of the 95 sectors, that sector
alone sounds the alarm signal which
is also displayed on an electronic
master panel annunciator in the
telephone operator’s room. It also
shows up on a 95-way repeater in the
porters’ room. All this is recorded on a
hard copy event recorder in the hos-
pital engineers office in the centre of
the hospital site.

Logic units in four of the plant
rooms will automatically receive In-
formation from specific fire sectors
under alarm condition te control fire
dampers, smoke extractors and air
supply fans.

Signals from approximately 400
plant transducers distributed around
the site are interfaced via local indica-
tor panels, which range from two to 76

indicator ways. The electronics of the -

system differentiate between high and
low priority signals which are dis-
played on a mimic panel in the hos-
pital engineer’s office. High priority
and other special category signhals are
repeated on a second indicator in the
telephone operator’s room.

Again, the hospital engineer’s event
recorder will also record this informa-
tion, together with the time of occurr-
ence.

Eleven independent medical gas
plant manifolds located around the
site have pressure switches connected
to input processors. These transmit
information along the time-shared
line to both master and slave panels
in various departments. The gas
master panel in the hospital en-
gineer’s office and a repeat indicator
at the telephone switchboard show the
state of all eleven gas pressures at all
times. Again, the event recorder will
inform on and record any critical
changes.

The microprocessor-based event re-
corder linked to the system consists of
control electronics, visual display
unit, hard copy printer and
‘QWERTY’ keyboard. All changes of
state in the status of fire, various
plant or medical gas throughout
Morrison hospital are recorded both

on the VDU and as a 30-characters
print-out with a clear qualifying state-
ment (fire alarm healthy’, for exam-
ple). Software allows interrogation via
the keyboard so that details of the
state of the system at any particular
point in time may be recorded.

The hospital engineer’s problems
and responsibilities are growing daily
with the ever increasing range and
sophistication of engineering systems.
It is vital therefore that the TDM
system and event recorder should not
add to this burden.

The entire system has therefore
been designed for high reliability and
integrity and minimum down time. A
set of replacement printed circuit
boards will be held by the hospital
engineer and it is intended that first
line maintenance should be carried
out by in-house stafT,

A step by step operations and
maintenance manual is provided for
this purpose, and the nominated
maintenance staff are encouraged to
attend a structured ‘hands on’ train-
ing course both at the factory and on
site.

In the future it is inevitable that
the growing complexity and sophis-
tication of hospital fire alarm and
plant condition monitoring will in-
crease rapidly.

It is essential therefore that the
hospital engineer should be totally
and immediately in control of any
deteriorating situation, and the pro-
vision of both visual display and hard
copy event recording becomes vital.

Event recording therefore, will be
an invaluable aid to Thospital
engineers in this context.

Footnote

This article can only purport to outline
the basic function and operation of the
Static Systems microprocessor based
event recording system.

Those wishing to gain a deeper in-
sight into the techniques of time divi-
sion multiplexing are recommended to
read appendix 4 of the Health Tech-
nical Memorandum No. 82, published
by the Department of Health and
Social Security. This section is based
on an article written by Mr. Malcolm
Smith, C.Eng., MIERE, MCIBS the
District Works Officer for Barnsley,
which describes the operation and

' safeguards of the Statiscan TDM

system in considerable detail,
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This paper was given at the annual Six Branch Meeting, held at the National
Hospital, Queens Square, London, 18th June 1983. The authors are colleagues at
the Thomson Laboratories, Milton Keynes, an environmental pollution and

occupational hygiene consultancy

Asbestos — evaluating the I‘lSkS

STEPHEN BAILEY MSc DipOccHyg CChem MRSC MIOH
ANDREW GILLIES MSc DipOccHyg MIOH

Introduction

‘Asbestos’ is the family name for a
group of naturally occuring fibrous
minerals, mined in much the same
way as coal. Six main types can be
distinguished:
Chrysotile
Amosite
Crocidolite
Anthophyllite
Tremolite
Actinolite

Only the first three types have been
used extensively in the UK. Despite
their common names they cannot be
reliably  identified by  colour.
Anthophyllite is found occasionally in
older installations.

Asbestos has a unique combination
of valuable properties:

1) Physical strength

2) Durability in adverse environments
3) Non-combustability

4) Good thermal and electrical insula-
tion

This has led to a vast range of uses
which have made asbestos ubiquitous.
However, it is gradually being re-
placed by substitute materials in
many applications because of the
health hazards associated with it.
Crocidolite has not been used in the
UK since 1970 and the major use
of amosite, in fire-resistant and insu-
lating boards, ceased in 1980 as
substitutes became available. Only
chrysotile is still used extensively, as
a reinforcement in building and
engineering materials such as corru-
gated cement sheets and brake
linings.

Large quantities of asbestos were
used in older buildings. In particular:
B Pipe and boiler lagging commonly

contained asbestos mixed with a

binding agent such as magnesia or

diatomaceous earth. The compo-
sition of the mixture varied widely
and any type of asbestos could be
used in proportions, typically, from

— ‘White" asbestos
— ‘Brown’ asbestos
— ‘Blue’ ashestos

5-55%. One common procedure was
to use an inner layer containing
chrysetile and/or amosite and an
outer hard surfacing coat composed
mainly of binders with a small
amount of crocidolite.

B Sprayed asbestos coatings were
used to provide fire protection to
structural components of buildings
and for acoustic control. They con-
tained 55-95% asbestos, usually
crocidolite or amosite. No sprayed
coatings were applied after 1974.

B Asbestos boards, containing 15-40%
amosite, or chrysotile, were used for
fire protection or insulation, eg
cladding lift shafts and service
ducts or as false ceilings. An esti-
mated 40 million boards were pro-
duced over a twenty year period.

Health hazards

Asbestos only presents a health
hazard in situations where it can
enter the body. This can happen when
fibres become airborne and are
breathed into the lungs. Thus, for a
health hazard to exist there must be:

W loose asbestos fibres (eg from dam-
aged insulation)

@ a source of disturbance {(eg air
movement)

Once deposited in the lungs the
fibres remain there indefinitely and
may lead to asbestos-related disease.

The three principal illnesses which
have been linked with asbestos are
asbestosis, lung cancer and meso-
thelioma.

Asbestosis Asbestos fibres deposited
in the lungs cause thickening and
scarring of the lung walls and se
reduce gas transfer, Asbestosis is asso-
ciated with severe difficulty in
breathing and is eventually fatal. Its
onset is insidious with a dry cough
and modest loss of exercise tolerance.
Later, sputum production increases.
There is no treatment: death usually

occurs within 15 years but removal
from exposure can delay development.
Asbestos workers should have routine
medical examinations, including
X-rays, to detect asbestosis as early as
possible.

Lung Cancer About half of all asbes-
tosis sufferers also develop lung
cancer. The cancer is indistinguish-
able from that caused by cigarette
smoke. An asbestos worker who
smokes is about fifty times more
likely to develop lung cancer than a
person who neither works with
asbestos nor smokes.

Mesothelioma This is a malignant
growth of the outer lining of the lung.
It has been associated mainly with
blue asbestos, and it is not certain
whether white asbestos alone can
cause the disease. Mesothelioma
appears 15-50 years after the first
exposure to asbestos and often long
after exposure has ceased. The cancer
spreads through the chest and death
usually occurs within 2-3 years. No

"treatment is of any value.

The likelihood of any person de-
veloping an ashestos related disease
depends on three factors:

B the concentration of asbestos to
which he is exposed

B the duration of exposure

B the susceptibility of the individual
concerned

It is desirable, therefore, to make a

considered assessment of the risk be-

fore embarking on expensive, and

possibly unnecessary programmes of

work.

Assessing the risk

Identification of Bulk
Materials

The first stage in assessing the risk is
to identify where asbestos is present
and in what form. A knowledge of its
typical uses will help to suggest where
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to look and visual inspection by an
experienced person will often lead to a
tentative identification. However,
reliable identification of the presence
and type of asbestos is not usually
possible without laboratory analysis.

Several méthods of analysis are
possible, including X-ray diffraction,
infra-red spectroscopy and differential
thermal analysis, but only one method
— polarised light microscopy — is
suited by cost, availability and per-
formance to the mass screening of
materials for asbestos. This technique
involves applying a battery of tests
_which together enable an unam-
biguous identification to be made. The
most important stages of the analysis
are:

1) An initial examination, visually or
using a stereomicroscope, to tease out
fibres for analysis and assess the per-
centage composition of the mixture.

2) Fibre mounting, in a special liquid
chosen to match the refractive index
of the fibre.

3) Microscopical examination using
polarised light. Various tests are
made, using crossed polars, sensitive
tint plate and dispersion staining
techniques.

It should be noted that the percen-
tage compesition of the sample is only
estimated by visual inspection with
reference to standard materials. The
figure obtained is very approximate
but it will suffice for most practical
purposes.

The likeliest source of error in the
tdentification of asbestos is not in the
analysis but in the sampling. It is
vitally important that the sample
provided for analysis is representative
of the original material. Lagging
materials in particular may vary
greatly in composition from place to
_place on a pipe or item of plant. Very
often, traces of blue asbestos will be
found in one sample but not in
another from nearby. To ensure that
trace constituents are identified it is
necessary to take several precautions:
(i) A number of samples should be
taken from different locations,

(ii) The samples should be of reason-
able size. A small handful is suf
ficient. .

(iii) Core samples should be obtained
as the insulation may have been
applied in layers.

If blue asbestos is discovered it is
necessary to give the Health and
Safety Executive 28 days notice of any
work on the material.

Factors Affecting

. the Decision

The second stage in the assessment is
to determine the level of risk created
by the presence of asbestos. This de-
pends principally upon the likelihood
of fibres getting into the atmosphere
and being inhaled. A number of
important factors can be identified:

(1) The nature of the material The
risk of fibre release is greater with
low density materials of high fibre
content than with high density
materials of low fibre content. It is the
soft, loosely bound, fibrous materials
that demand most care. .

A rough order of risk might be:

Sprayed coatings Most Risk
Pipe insulation

Insulation boards

Asbestos cement Least Risk

(2) The condition of the material If
the asbestos has been damaged expos-
ing fibres, or if it has deteriorated
through age becoming friable or dusty
there is more justification for action
than if the material is in sound condi-
tion.

(3) The risk of damage Situations
where the asbestos is likely to be dam-
aged, for instance by regular traffic
through the area or by maintenance

work, are pointers that action should
be taken.

(4) The location The type of occu-
pancy and the duration of exposure
may affect the decision. For instance,
a boiler house, visited for a few
minutes per day is a very different
situation from a hospital ward full
of children.

(5) The airborne levels The presence
of logse fibres does not of itself mean
that fibres will become airborne.
There must also be a source of dis-
turbance such as a strong draught or
physical movement. This risk is best
assessed by measuring the airborne
concentrations under realistic con-
ditions (see below).

{6) The feasibility of treatment If
removal is contemplated it must be
ascertained that there is an effective
replacement available, that all traces
of asbestos can be removed and that

the risks caused by disturbing the
material do not outweigh those from
leaving it alene. If the material is to
be encapsulated and left in situ, then
the treatment must not affect the
function of the asbestos (eg for fire
protection} and regular inspections
must be introduced to check on the
integrity of the seal.

(7) The cost Asbestos removal or
encapsulation, if performed by a
reputable contractor to approved
standards, is expensive. In addition to
the direct cost it may be necessary to
put an area out of action for a
considerable length of time.

Air Sampling

Air sampling provides the most direct
method of assessing the hazard from
airborne fibres. However, the result of
an air sample only indicates what was
present at the time and in the place
that the sample was taken. It must be
interpreted with considerable care as
there are many ways in which an
inaccurate or irrelevant result can be
produced. Both the person taking the
samples and the person interpreting
the results need to be thoroughly
trained. It should always be remem-
bered that air sampling results are an
aid to decision making and net an end
in themselves; they are not a substi-
tute for careful observation or for
rational thinking.

The most widely used method of
sampling and analysis for airborne
asbestos is the standard ‘membrane
filter method’ deseribed by the Health
and Safety Executive in their Guid-
ance Note EH 10. It involves drawing
a known volume of air through a
membrane filter which collects any
airborne dust. The filter is then ex-
amined under an optical microscope
using phase contrast conditions and
any respirable fibres are counted.
Results are calculated as the number
of fibres per millilitre of air.

On a practical level, there are a
number of common problems and mis-
takes made with air sampling which
deserve to be highlighted:

(i) The filter used should be of the
‘gridded’ type to aid focussing of the
microscope. A filter of 1.2 micron pore
size will give the same results as the

. more conventional 0.8 micron filter

but with less wear on the pump and
battery.

Y

e i ——

4
oS-



HOSPITAL ENGINEERING OCTOBER 1983

1

(ii) The air flow rate through the
sampling head should be checked
before and after sampling. For sam-
pling times over 1 hour it is also
advisable to check and adjust the flow
rate during the sampling period.
Samples where the flow rate is not
checked are worthless.

(iii} The duration of sampling must be
sufficient to give a suitable density of
deposit on the filter for analysis. In
many applications where low levels
are being measured this will mean a
sampling time of at least one hour
and preferably longer. A four-hour
sampling period is becoming standard
for many tests.

The effective detection limit of the

membrane filter method is about 0.01
fibres per millilitre. Results below
that value are indistinguishable from
normal background levels. This is
sufficiently sensitive to make the
method suitable for routine testing in
many situations, for example when
checking for contamination after an
asbestos stripping operation. The
method also has the essential merits
of being quick and inexpensive.
However, there are a number of draw-
backs:
(i) The analysis is not specific for
asbestos. It involves counting all the
visible fibres withing a given size
range and it is not possible to identify
reliably the type of fibre present. the
result therefore tends to be an over-
estimate of the asbestos concentration,
especially when very low concentra-
tions are being measured.

(i) Fibres less than about 0.5 microns
in diameter are not visible under an
optical microscope. There is some evi-
dence that these very fine, optically
invisible fibres may be the. most
dangerous to health.

(iii) Environmental background levels
are frequently below 0.01 fibres per
millilitre and therefore cannot be
accurately measured.

To overcome these problems it is
necessary to use a more sophisticated
method of analysis. Scanning electron
microscopy is capable of detecting
fibres less than (.1 microns in dia-
meter at levels down to approximately
0.0004 fibres/ml (usually expressed on
a mass basis as 10~%g/m®*). The instru-
ment can be fitted with an energy
dispersive X-ray analyser to aid dis-
crimination of fibre types. An analyti-

cal transmission electron microscope
has even greater capabilities. How-
ever, both these instruments are
excluded from routine use on grounds
of cost and availability.

Exposure levels

Normal levels in
Buildings

Measurements of asbestos levels in
buildings have generally given low re-
sults. Using the standard membrane
filter method, concentrations are
usually below the detection limit of
0.01 fibres/ml. Even the more sensi-
tive methods of scanning and trans-
mission electron micrescopy fre-
gquently fail to detect any asbestos.
This is so even when asbestos
materials in the buildings have been
damaged or disturbed. It is remark-
able how much disturbance is neces-
sary to raise general atmospheric
levels by a significant amount. Ele-
vated concentrations are found only in
special situations, such as where there
is a high airflow (in ventilation ducts)
or where there is a physical
disturbance in a confined space.

Levels During Work
with Asbestos

Much higher levels occur when agbes-
tos materials are being worked. The
extreme case is the dry stripping of
insulation or sprayed coatings, when
the concentration in the working area
may exceed 100 fibres/ml. Using
water sprays to dampen the material
as the work progresses might reduce
the levels to 5-40 fibres/ml. The diffi-
culty of maintaining low levels in the
rest of a building while stripping work
is in progress is readily apparent and
should be a factor in deciding whether
and how to proceed with the work.
Lesser exposures will arise in the
course of normal building main-
tenance work. Drilling or cutting
amosite boards or ceiling tiles can
produce concentrations of 2-20 fibres/
ml near to the work. Significant im-
provements can be made by working
carefully and using a wet spray
method. In these situations it is
important that the exposure of the
employee is measured by personal
sampling techniques as fixed location
samplers a few feet away may meas-
ure concentrations ten times lower.

In confined spaces such as service
ducts or ceiling voids maintenance
workers may cause high local concen-
trations by inadvertantly damaging
aspestos materials. Air sampling to
assess the risk in such situations must
be conducted when work is in progress
as the normal background levels are
likely to be very low.

Levels after Stripping

Experience has shown that when the
removal of asbestos is properly com-
pleted levels in the working area will
return to below 0.01 fibres/ml. Higher
values are an indication that the area
should be recleaned. However, it is
quite possible to find low astmospheric
concentrations when asbestos dust
and debris remain on the floors or
plant. This cannot be considered
acceptable when an area has sup-
posedly been decontaminated. Various
methods, such as fans ‘or physical
movement may be used to try to
disturb the deposits during the air .
sampling, but it is essential that the
air tests are supplemented by a
rigorous visual inspection.

Standards and action

levels o
The relationship between the dose of
asbestos and likelihood of contracting
illness is not clearly established.
Many studies have been made but the
results are difficult to interpret and
sometimes conflicting.

At high levels of exposure there is
no doubt that asbestos is dangerous.
One study of insulation workers, in
New York in 1965, found that 48% of
them were affected. At low levels the
situation is much less clear. The ab-
sence of widespread asbestosis in the
general population is reassuring, but
it is not known whether there is a
level below which cancer will not
occur. Deaths from mesothelioma
have been reported after very slight
exposure to blue asbestos and many
authorities now believe that there is
no safe level.

The Health and Safety Commission
prescribe Control Limits for occupa-
tional exposure to asbestos as follows:
Chrysotile

(white asbestos) 1.0 fibres/ml
Amosite (brown asbestos) 0.5 fibres/ml

" Crocidolite (blue asbestos)0.2 fibres/ml

These are not intended to be ‘safe’
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levels, rather they represent a level of
control which is achievable for most of
the asbestos industry. It has been esti-
mated that exposure to white asbestos
at a concentration of 1 fibre/m] for a
working lifetime will cause 0.2-1.25%
excess mortality from lung cancer and
asbestosis.

The control limits are not applicable
to non-occupational situations, since
they apply only to adults exposed for a
40 hour working week. A lower limit
is appropriate in situations where
children may be affected or where
exposure is continuous. Unfortunately
there are no official standards for
community exposure to asbestos. The
best practice is to keep levels as low
as practicable, which will usually
mean that they should be indis-
tinguishable from background levels,
ie less than 0.01 fibres/ml.

Rational asbestos
policies

Available evidence does not at present
warrant the wholesale removal of

asbestos from buildings. Risks to
health are only likely to occur in
isolated situations where airborne
dust is produced. The key features of a

rational  asbestos policy ought
therefore, to be:

1.An assessment of the likely
hazards:

— where is asbestos present?
— how likely is it to become airborne?
— how likely is it to be inhaled?

2. Approved procedures for removal
and repair:
- permit-towork and permit-to-
enter systems
— training for personnel
— provision of facilities

3. Routine inspections for asbestos left
in situ. An effective record keeping
system is essential.
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Britain’s first all-electric hospital'
— early operational experience

J I H LONGLEY BSc MCIBS Environmental Engineering Section, The

Electricity Council

Background and
Building Construction

Fenland House Hospital in Peter-
borough, Britain’s first modern all-
electric hospital, was first occupied in
April 1981, and after two years' oper-
ating experience, we are able to draw
some clear conclusions regarding its
performance.

Fenland House was the outcome of
a study, sponsored by the Department
of Health and the Electricity Council,
into the feasibility of an all-electric
hospital. The study was carried out by

a firm of consulting engineers and
started with the premise that in the

" long term, oil and gas would become

scarce and expensive, and alternative
energy sources would be required.

The report, published in 1972, con-
cluded that an all-electric hospital
would show considerable cost savings
over its life span, compared with a
conventional fossil fuel solution. The
East Anglian Regional Health
Authority subsequently decided to
proceed with an all-electric building.
This was to be a geriatric hospital
with 120 beds, plus a 20 bed isolation

ward, day hospital, x-ray and physio-
therapy departments, staff dining
accommodation and a large kitchen.
The kitchen would also serve other
buildings on the site, with a total of
up to 600 main meals.

Fenland House is a two-storey rec-
tangular building, 90mx50mx8m
high with two internal courtyards,
and with plant rooms on the roof.
Figures 1 to 3 show the building lay-
out. The total floor area is 6712m>
The capital cost savings accrued by
using all-electric services instead of
fossil fuel, were invested in measures
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which would reduce the energy re-
quirements. Thus the walls, roof and
floor are insulated, there is sealed
double glazing with external solar
blinds, and full mechanical ventila-
tion with heat recovery is employed.

In order to eliminate any possibility
of cross contamination, the ventilation
is separated into ‘clean’ and ‘dirty’
areas. For the ‘clean’ areas, which in-
clude the general wards, day hospital
and administrative areas, heat
recovery using thermal wheels is
employed. Run-around coils are used
for the ‘dirty’ areas which include
toilets, bathrooms, isolation ward and
kitchen. Fresh air is supplied at a rate
of 6 air changes per hour generally,
with 10 changes in toilets and bath-
rooms and 15 changes in the isolation
ward. A schematic drawing of one
typical ventilation plant is shown in
Figure 4.

With the measures taken, the fabric
heat loss is 134kW, 20Wm2 The
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Figure I Ground Floor Outline Plan
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gross ventilation loss without recovery
would be 752kW, 112W/m?, and with
recovery the loss is 332kW, 50W/m?,
The latter excludes the kitchen cooker
hood ventilation. To make greater use
of off-peak electricity, floorwarming
was installed totalling 218kW, at a
maximum loading of approximately
65W/m?, although over the total floor
area the average is only 33W/mZ. This
loading was limited by the require-
ment to confine floor temperatures to
25°C, which was felt necessary for the
comfort of the nursing staff. The floor-
warming was divided into eleven

TR T Y
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zones, each with a floor thermostat
and external temperature based
charge control. Screened floorwarming
cable was used to avoid the possibility
of interference with medical equip-
ment.

The remaining heat requirement is
provided by heater batteries in each of
tha ventilation plants totalling
339%kw, 50.5W/m?, excluding kitchen
hood supplies, with a small number of
terminal re-heaters in sensitive areas.
The main heater batteries have a
bhinary step control, with a propor-
tional control temperature sensor in

Exterior of Fenland House H ospttal Peterbomugh prior to landscapmg
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Figure 3 Location of Rooftop Plantrooms  Figure 4 Ventilation and Heat Recovery Schematic
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the return air duct, and integral
action from a supply air sensor. The
speed control for each termal wheel
is also part of the same step sequence.

The winter design internal tem-
perature is 21°C at an ambient of
—3°C. Humidifiers were installed at
the construction stage, but were not
intended to be operated unless it could
be shown that the relative humidity
was unsatisfactory.

Hot water is supplied by six 2000
litre storage cylinders. These are
charged overniglit to 85°C by separate
flow boilers, the water then being
blended into a smaller vessel at 55°C
and pumped round a pipe loop to the
draw-off points, This latter vessel has
a heater for topping-up -if required,
and for the kitchen dishwasher, which
needs a very large quantity of hot
water, the main vessel can be
recharged during the day. A sche-

matic diagram of a typical hot water

plant is shown in Figure 5.

The hospital operates on a monthly
Maximum Demand Tariff. Electricity
taken between midnight and 07.00 is
at off-peak rates, and the MD is re-
corded only between 07.30 and 19.00,
Monday to Friday.

Since the hospital was the first of
its kind, it was clear that it would be
essential to monitor its performance
in terms of maintained conditions,
operational requirements and running
costs. The Electricity Council, there-
fore, agreed to provide instrumenta-
tion for the first two years operation.

" Instrumentation

With an all-electric building, the
electricity costs are dependent on both
the kWh consumptien and, because of
the structure of Maximum Demand
Tariffs, the times at which the com-
ponent loads operate. An essential
requirement was, therefore, com-
prehensive metering of electricity
usage.

This was carried out using kWh
meters giving not only normal dial
readings but also outputs to special
recorders using magnetic tape, from
which the demand. in each half hour
could be ascertained. The principal
components were each metered as
shown in Figure 6, with fan energy
"and general power found by differ-
ence. As each item of plant was split
over a number of zones, each zone had

to be covered and 42 electricity meters
were required in total,

The resources required for a com-
prehensive investigation of all items
of plant and the whole building would
have been prohibitive, but selective
monitoring was undertaken to obtain
representative data.

To determine the typical operating
efficiency, a multipoint temperature

- recorder was used to measure the air

temperatures associated with one set
of heat recovery plant. The measure-
ment points are shown in Figure 4.
Water consumption was measured for
two plants, one serving a typical ward
zone and the other the kitchen dish-
washer, the largest user, In combina-
tion with the metered water heating
energy, the efficiency of the hot water
system could be assessed.

Selective internal temperature re-
cords were taken using thermographs,
and the external temperature was re-
corded likewise, in a screen. Relative
humidity measurement was included
in some areas. Other measurements
included recordings and spot readings
of the temperatures of floorwarming
panels,

Energy Consumption
Table -1 shows the energy con-
sumption for twelve months for each
element of the installation. The period
taken.is the latest available, to the
end of February 1983. Results are
shown in kWh, kWh/m? and % of
total.

Heating and ventilation accounts
for 62.7% of the total energy, with a
combined consumption from heater
batteries, floorwarming and fans of
280kWh/mZ. It is interesting to note
the value of its three constituents.
The fan energy is 87kWh/m?, which is
19.5% of the building total and 31% of
the heating and ventilation energy.
This is a large amount, particularly
compared with an office building, but
it must be remembered that the fans
not only provide a high rate of air
change but operate for 8760 hours per
year, whereas'a typical office would
record about 3000 hours,

The metered heat energy of the
floorwarming and heater batteries is
193kWh/m?, in the ratio of 34% to
66%. It is considered that the
proportion of the heat provided by
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the floorwarming could have been
greater, and this is discussed later,

Lighting energy is low, at 27TkWh/
m?, which with an installed load of
16.4W/m?, represents a load factor of
only- 19%. Three things contribute to
this. The natural lighting level is
good; patients are in bed early in the
evenings, so that the evening con-
sumption is small; and the staff are
attentive to the saving of energy by
switching off lights when they are not
required. There are additional over-
bed lights whose consumption is
included in the small power, but the
additional load is only 13%.,

It is to be expected that the hot
water requirement in a hospital would
be very much greater ‘than, for
instance, in an office building, and the
electricity consumption of 69kWh/m?
reflects this. Metered figures for
offices have been found to be from
18kWh/m? to as low as 2kWh/m?, but
this is very dependent on thé type of
system used and the associated losses.
It is more important here to lock at
the efficiency of supply and this again
is discussed later.

Of the other loads, the kitchen

usage does, as has been noted, include
for the provision of meals to other
buildings on the site. Fenland House
in isolation, could be expected to use
perhaps only one third of the recorded
amount, which was 38kWh/m?. Small
power, which is found by difference,
includes items such as lifts, x-ray
equipment, vending machines, nurse
call system, and over-bed lights.

Electrical Demands

With the tariff used, a charge is made
based on the highest demand recorded
each month between 07.30 and 19.00
hours. In the 1982/83 tariff the charge
was £4.35/kVA in December, January
and February, £1.93 kVA in Novem-
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Figure 7 Electrical Demand Curve for 9 Februdry 1983

ber and March, and £0.31 kVA for
other months. The test metering in-

_stalled measured kWh and not kVA,

but checks showed that the power
factor was virtually unity, so there is
little error in equating the two,

Figure 7 is a graph of the demands |

for the day having the highest charge-
able demand in the year ending 28
February 1983. This was 9 February
1983. It may be seen that during the
chargeable period the individual de-
mands fit together without producing
any very large peaks. The kitchen
load shows a small peak at 10.00, but
there is not a great deal of room for

manoeuvre in the usage patfern of the

kitchen.

It will be noticed that the floor
warming load is operating for twelve
hours here, Whilst only seven hour's
electricity can be taken at night rates,
the remainder is taken without incur-
ring additional maximum demand. By
storing this quantity of heat, the
chargeable demand is reduced for the
following day, since less direct heat is
required. The floorwarming charge is
shortened as the ambient temperature
becomes higher.

Since the building is continually
occupied, and the heater batteries are
used 24 hours a day, there is of course
no large preheating requirement. The
annual load factor is, therefore, higher
than for most commercial buildings.

Table 1 Energy Consumption for Year Ending 28 February 1983

kWh KWh/m? % of Total % Off-peak
Building Total 2,999,600 447 100.0 38
Lighting 177,800 927 5.9 17
Water Heating 464,400 69 15.5 49
Kitchen 258,100 38 8.6 17
Heater Batteries 851,300 127 28.4 34
Floor Warming 443,400 66 14.8 74
Fans 585,900 87 19.5 29
Small Power 218,700 33 7.3 17
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Annual kWh Consumption
" Max. Demand xHours/

Year (8760)
For the hospital, the load factor is
46%, while the average for large com-
mercial buildings is 38%.

It also follows for the heater battery
consumption, that all units taken dur-
ing the 7-hour night period are at the
off-peak rate. Since the external
temperature is lower at night, slightly
more than 7 twenty-fourths of the con-
sumption is, in fact, off-peak.

The monitoring of the electrical de-
mands enables any undesirable peaks
to be identified and the load or loads
concerned to be adjusted. With con-
tinuous usage, the hospital shows a
generally favourable pattern, but the
water heating load illustrates where
adjustments can advantageously be
made. In the earlier stages the water
heating load was creating a noticeable
load peak in the early afternoon. This
has now been reduced by attention
to the location of the temperature
controls and adjustment of operating
differentials. Figure 8 shows for com-
parison the load curves for 9 February
1983 and 13 January 1982. The day-
time water heating demand for 1983
is 63kW less than for the previous
year, which represents a saving of
£274 for one winter month. A greater
percentage of off-peak units is also
used.

The total building daytime demand
is 708kW in the case of January 1982
and 552kW in February 1983. Part of
the difference is attributable to the
exceptionally cold weather on the
former occasion. The ambient tem-
perature on that day fell to ~14°C.
The example of the water heating
does, however, show how significant
cost savings can be made by careful
attention to the way in which plant is
operated.

Day and Night
Consumption
Considering again the year ending 28
February 1883, the metered electricity
for the whole building contained 38%
off-peak units, which represents a con-
siderable cost saving, in the order of
£21,000 per annum, as against all
full-rate units.

The percentages of off-peak units
for the individual loads are shown in
the final column of Table 1,

Load
Factor

Pesk due to water heating
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Figure 8 Demand Curve Comparison 1982/83

Running Costs

While the energy taken by a building
is billed monthly at the prevailing
rates, for the purposes of comparison
it is simpler to cost at a single point in
time, so that the figures can more
easily be updated if reguired. The
costs for Fenland House have there-
fore been calculated on the 1982/83
Eastern Electricity Maximum De-
mand Tariff with fuel costs as at

March 1983.

The Demand Charges are therefore
as previously stated, the unit costs are
3.43p day and 1.60p night, with a fuel
cost adjustment of .0945p. Using these
values, the annual costs are as
follows:

Demand Charges £ 9,363 £ 1.39/m?
Unit Charges £84,816 £12.64/m®

Total:  £94,179 £14.03/m?

A significant point concerning the
running costs is the relatively low
contribution made by demand
charges. This illustrates better
perhaps the particular advantages
noted earlier whereby the continuous
occupation of the hospital produces a
favourable demand pattern.

The DHSS have carried out a sur-
vey of comparative energy usage and
running costs in a sample of 201
geriatric hospitals, for the year ending
1 June 1982. The criteria adopted for
comparison are the energy and cost
per 100m® of occupied space. In Table
2 are shown the figures for Fenland
House, for the national average, and
for Hinchinbrooke Hospital. The latter
is a 1976-built two-storey building
having 112 beds, and therefore simi-
lar in broad terms to Fenland House.
It is buiit to Building Regulation
Standards, is naturally ventilated and
heated by oil, and typical of the type
of hospital being built at the time
Fenland House was conceived.

CHANGE OF |
PUBLISHER

Please note that as from the
Qctober 1983 issue, the new
publishers of HOSPITAL
ENGINEERING are:

TULLY GOAD VINALL

St Agnes House

Cresswell Park  Blackheath
London SE39RJ England
Telephone (1-852 9448
T
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recovery devices

The values for Fenland House are
adjusted for a normal use of the
kitchen, rather than it serving other
parts of the site; the non-adjusted
figures are in parentheses. For the
other hospitals, the values have been
adjusted for boiler efficiency to put all
values on an equal basis.

From Table 2 it may be seen that
Fenland House has an energy con-
sumption well below that for Hinchin-
brooke and the national average. On
energy cost it comes between the two.
The figures used here in the PHSS™
comparison are for the first year’s
operation. The latest figures show an
energy and cost saving due to the
elimination of control problems and
the use of improved operating tech-
niques learnt from early experience.
The later figures are also shown. It
should be borne in mind when making
a comparison that there is a consider-
able advantage in having mechanical
ventilation. Compared with naturally
ventilated buildings, there is a

Temperature measurements of the
airstreams on and off the thermal
wheel and run-around coil of one
plant, enabled the sensible heat re-
covery efficiency to be assessed. The
efficiency was defined as the tempera-
ture drop of the exhaust air across the
device, divided by the temperature
drop if the air had been returned to its

- initial state, ie to the temperature of

the incoming fresh air.

Figure 9 shows the vahies
measured over a period of weeks. The
values are daily averages. It may be
seen that the efficiency of the thermal
wheel starts at a little over 70% but
slowly drops, settling to around 65-
66%. This loss of performance is
attributed to dust deposition.

After starting at an efficiency of
45%, the run-around coil drops to
35%. There is unfortunately a break
in the record here, but during this
period the coil was damaged by freez-
ing, and a glycol mixture was added
after it had been repaired . There is
subsequently a gradual recovery to
40%. The reason for this has not been
determined, but one possible answer
is that air was not fully eliminated
when the coils were re-filled, but that
this air gradually worked its way out.
It does seem, however, that the

addition of glycol in itself caused a
drop in efficiency of about 5%.

An associated point which the
temperature measurements brought
to light was that the heat from the fan
motors raised the temperature of the

marked reduction in odour, which is a . a
significant factor in a geriatric Rl 1§ .
hospital. Thermal wheel installation
Table 2 Hospital Energy and Cost Comparison
Energy Consumption Energy Cost
kWh/100m® £/100m®
Fenland House 1981-82 11668 (12457} 342 (365)
Fenland House 1982-83 11047 (11809} 324 (346) at 1982 prices
Hinchinbrooke 1981-82 13001 309
National Average 1981-82 15358 378
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Figure 11 Thermograph Records for Hot Week

plant room by 2°C-3°C. The inlet air
was taken from the plant rooms
rather than directly from outside, so
that the fan heat contributed to the
heat requirement of the hospital. It
also followed, however, that this gain
was present in summer when it was
not required.

As only one plant was monitored, it
is not possible to know the efficiency
of all the recovery devices. However,
assuming a similar performance, it
is calculated that the total heat
recovered during the heating season
was approximately 1,540,000kWh, or
230kWh/m2. The recovered heat,
therefore contributed 55% of the total
heating energy.

Internal Conditions

The internal conditions of the hospital
may be illustrated using thermograph
records. Figure 10 shows some of
these for the coldest week covered
from 11th to 18th January 1982. The
external ambient fell to  —5°C on
Tuesday night, and dropped further
on the Thursday, off the thermograph
chart. Other local records show that
the temperature fell to —14°C. The
second trace shows the temperature in
one of the wards. The temperature
here fell to 19.5°C during the very
cold spell, but maintained 21°C in
normal design weather.

Earlier in the winter there had

been some difficulties in achieving the
full floorwarming charge, and temper-

atures in some areas did not quite
reach design. This had not fully been
corrected at this peint, but once this
had been done shortly afterwards,
subsequently, there were few problems
maintaining comfort conditions.

Some re-balancing of the air supply
was found to be necessary. This was
shown up by the temperatures in
some smaller individual rooms. For
instance the third trace shows a
common room with temperatures
above design, and the last trace shows
under-heating in a side ward,
necessitating supplementary heaters.

For the second winter, 1982/83,
temperatures throughout the building
have been maintained at all times
with the small exception of two side
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wards which have required supple-
mentary heat. These wards have a
proportionally higher heat loss which
could not fully be met by adjustment
of air volumes, although this partially
alleviated the problem.

Summer temperatures for the hot-
test week, from 2nd to 9th August
1982, are shown in Figure il. The
external temperature rose to 29°C at
one point, and on 5 days reached 25°C
or more. The internal temperatures
varied around the hospital. In some
areas, for instance the ward whose
temperature is shown on the second
trace, the temperature remained
above 24°C virtually all the time and
reached 26.5°C at the highest point, In
other areas, as illustrated in the next
two traces, temperatures were lower
and, due to the intermittent occupa-
tion, showed a greater diurnal swing.

It was originally estimated that the
internal summer mean temperature
should not exceed 24°C and the peak
should not exceed 27°C. In the ward
the mean value was slightly higher
than this, but it was realised that
there was potential for reducing
temperature without resorting to
mechanical cooling. This can be illus-
trated by Figure 12, which shows the
air temperature on and off the ther-
mal wheel for a typical warm summer
day. It may be seen that when

temperatures are at a peak, the ther-
mal wheel does remove some heat
from the inlet air. However, due to the
heat gain in the plant room, from the
fans and solar gain through the walls
and roof, the air supplied to the wards
is still warmer than ambient. It would
therefore be preferable for the inlet
air to be drawn directly from outside.

It should also be noted that during
the night there is some heat recovery,
yet the extract air is at 24°C. Using
external air and with no recovery, it
should be possible to pull down the
internal temperature during the
night, to give a pre-cooling effect
which would carry over a benefit to
the warm period of the day.

Although humidifiers were in-
stalled, they were used only for a very
short period in extreme conditions.
Low humidity was not considered
a problem, and therefore manual
control was felt to be adequate.

Hot Water Efficiency

Checks were made on two hot water
plants, one serving the main kitchen
dishwasher and the other serving a
ward zone. It was found that the
former had a consumption of over
4000 litres per day, and the latter of
approximately 1800 litres per day.
The kWh consumption of each plant
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Figure 12 Air temperatures at thermal wheel — summer

was known, and from this the operat-
ing efficiencies were estimated. This
gave a value of 49% for the ward zone
and 79% for the dishwasher .supply.
That the higher user is more efficient
is to be expected, as standing losses
are fairly constant. The efficiency of
the ward supply is better than has
been found in many hospitals, but
further study of the pattern of re-
quirements will be made to ascertain
if further savings are possible,

Commissioning and
Operational
Experience

During the construction of the hos-
pital there were contractual difficult-
ies, which led to a delay in comple-
tion, with the plant standing idle for
some time after commissioning. The
effects of this were revealed after
occupation when an unexpectedly
high number of failures occurred in
fan bearings, pump glands and bear-
ings, and brushes on the thermal
wheel motors. Once the initial spate of
replacements had been dealt with,
their  maintenance  subsequently
settled into a normal pattern.

Another problem which was evident
in the early stages of occupation was
the reaction of staff to the new build-
ing. Complaints were made of
headaches and lassitude, for which no
clear reason was put forward,
although there seems little doubt that
the sealed windows and lack of ex-
ternal contact were underlying
factors. The meonitoring enabled the
equable temperatures to be demon-
strated to the staff, and it was clear
from the absence of odour that the six
fresh air changes were conferring
great advantages. Regular meetings
were held to review the matter, but
with the passage of time and greater
familiarity with the building, the
complaints faded away.

Floor Warming

The floorwarming controls comprised,
for each of eleven zones, a floor
temperature thermostat and charge
controller operating on external
temperature. During the earlier part
of the first winter's use, a shortfall
was observed in the charge taken.
Both of the controls were therefore
examined.
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The characteristic required of a
charge controller is shown in Figure
13. The maximum hours of avail-
ability are determined by a time-
switch, and the controller then
imposes a time delay related to the
external temperature, to modulate the
charge.

As the floor warming provides only
part of the heat requirement, it will
require to be supplemented by the
heater batteries at design tempera-
ture and in a temperature band above
this until a balance is reached. The
balance is when no supplementary
heat is required. Until this point, a
full floor warming charge can be
taken, and above this point the floor
warming charge should be reduced
until eventually no heat is required.

In practice, the original charge con-
trollers had an insufficient range of

adjustment of the slope and intercept ,

of the control line. It was also found
that humidity affected the outside
probes and consequently the charge
characteristic, but although this was
cured, the charge remained irregular.
Additional checks showed that the
floor thermostats were switching off
the charge early. Since the probes for
these are necessarily sunk into the
floor, yet are required to limit the
surface temperature, the set points
have to allow for difference across the
floor screed. The necessary allowance
evidently varied between zones, and
the correct set points were therefore
selected .empirically using additional
portable recorders, to show the floor
surface temperatures and the switch-

ing of the power to each floor circuit.

In the course of these adjustments,
it was also established that floor tem-
peraures could be allowed to go above
25°C, and more heat could therefore
be extracted. A surface temperature of
27°C was acceptable, which would in
fact allow a slightly higher tempera-
ture still during the night hours. This
is in line with previous practice; the
initial caution in this instance being
out of concern for nursing staff who
spend a higher proportion’ of their
time on their feet than occupants of|
for instance, an office building.

Having satisfactorily adjusted the
floor thermostats, further considera-
tion was given to the external charge
control. It was found possible to
modify the control units te give a
steeper slope to the characteristic.
However, the ambient conditions
where the floorwarming is required to
modulate occur in the autumn and
spring periods, when the variation
between night and day temperatures
can be wide. The adjustment of the
charge period according to the night
temperature can therefore lead to over
or under-charging.

For much of the time, when the
floorwarming requires to be sup-
plemented by the heater batteries, the
control has been purely on the floor
thermostats. In milder weather,
manual adjustment of the charge
period is quite successful due to the
thermal inertia of the building.
Recently however, a micro-computer

controller has been purchased, and.a. -

programme is being developed which

will take account of a wider range of
building and weather conditions over
a longer period of the day. It is hoped
that this will provide an improved
automatic control, but for the present
there is no commercially available
control of this nature.

Heat Recovery

As mentioned earlier, the exception-
ally cold weather of the first winter
caused the run-around coils to freeze
and burst. The cause and effect were
clear, and repairs were quicky com-
pleted. However, in the interim period
the persistent extremely cold weather
made additional heating necessary to
make good the shortfall. Domestic fan
heaters were used, and for a short
time the floorwarming was operated
for 24 hours a day. The coils were
refilled with anti-freeze, with some
loss of efficiency as previously noted.

Another problem already noted
briefly was the deposition of air-borne
particles in the thermal wheels. The
severity of this was unexpected as in
theory the frequent reversal of the
airflow through the wheel matrix
should give a self-cleaning effect. The
deposits were at first thought to come
from new carpets, furnishing and bed-
ding, but the problem remained. The
principal constituent upon analysis
was found to be lint from bedding.

Regular cleaning has been insti-
tuted. This is difficult, the most effect-
ive means being compressed air,
although care is needed not to damage
the wheel, which is constructed of thin
aluminium corrugations. It is hoped to
effect a permanent solution by install-
ing additional extract filters.

The effect of the fouling on the re-
covery efficiency of the wheel has
been noted. On the wheel being moni-
tored efficiency has not fully recovered
after cleaning, so it would appear that
there are some residual deposits
which cannot be removed.

Heater Batteries

There have been several failures of
heater battery elements, and in the
early days it proved necessary to
change the connectors to the heater
batteries for a more substantial de-
sign, as those used at first gave prob-
lems: with a high temperature rise.
This does illustrate the need for regu-

— .
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1857 law
Stearn humidifiers
lar preventive maintenance, since
with electrical equipment of this
nature there is often no indication of a
fault until a drop in output produces a
complaint.

Three monthly checks are now
carried out on heater batteries using a
clip-on ammeter on each phase of each
element. .

An obscure problem concerning one
plant was identified as being due to
air temperature stratification. On part
load, the heater elements in operation
were concentrated towards the top of
the duct. The resulting stratification
persisted past a horizontal division
into ground and first floor ducts,
giving severe balancing problems. The
solution was to turn the heater
battery through 90 degrees.

Hot Water

Hot water is supplied from six plants
as previously described and shown in
Figure 5. Soon after operation com-
menced, failures began to occur in the
flow boiler heater elements, which are
rated at 18kW. The reason for this
had not been identified when one of
the 2000 litre vessels imploded and
fractured. A general check showed
that some other vessels had begun to
implode under their lagging, and the
plants where this occurred were those
where heaters had failed.

Various contributing factors were
suggested, and corrective measures
applied. The main conclusions were
that boiling had occurred in the flow
heaters due to inaccurate control

Hot water plant

thermostats, but that an inadequate
circulation had contributed to this by
allowing a rapid temperature rise.
Steamn discharged into the main vessel
rapidly condensed causing a vacuum.

Doubts were also cast on the
adequacy of the system vents to
relieve the vacuum. The vents from
each hot water plant were taken to a
common _ring at first floor ceiling
level, which then vented to the central
cold feed tank.

Corrective measures included the
redesign of the circulating pipework
between the flow heaters and main
cylinder, and the provision of dual
pumps instead of a single pump. The
pumps were located vertically instead
of horizontally as before, as it was
thought that the pump operation
could have been impaired by collec-
tion of gases released from the water
at high temperature. Additional
thermostats were added to the flow
heaters, and the vents were altered,
being taken directly to atmosphere,
This latter step obviously required the
provision of trace heating along the
vent pipe to avoid the risk of freezing.

One further modification was made
to the system for a different purpose.
As installed, the mixing valve be-
tween the main cylinder and the
draw-off vessel was controlled by a
temperature sensor in the mixed out-
let pipe. It was found under conditions
of no water draw-off that gravity cir-
culation was sufficient to cause the
valve to close. On an ensuing draw-
off, there was an initial slug of cold

water which activated the make-up
heater. Excessive energy was there-
fore taken by the. make-up heater,
which should have come from the stor-
age vessel. Relocation of the sensor to
further down the pipe has cured this
problem, and has contributed to the
considerable reduction in electrical de-
mand for hot water previously noted.
The mixing valve now controls at
55°C and the make-up heater at 46°C.

The hot water system is now operat-
ing satisfactorily, although the de-
mands of the kitchen dishwasher are
such that the 2000 litre store is
inadequate, and the main heaters
have to be on continuocus supply. The
supply of meals to staff on the larger
site has caused this great demand. An
additional 2000 litre storage vessel is
to be installed.

Ventilation

It was clear from an early stage that
the provision of six air changes to the
ward areas was highly beneficial in
eliminating odour, and Fenland
House has a superior environment in
this respect.

However, even with heat recovery
the provision of this quantity of fresh
air requires a considerable amount of
energy, for both the fans and the
heater batteries. As an experiment
therefore the fan pulleys on one plant
were changed to reduce the airflow to
four air changes. The flow to the
toilets etc. was not altered.

Odour levels are notably difficult to
quantify, but the change in air.
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volume has not at present caused
adverse comment in the zone affected,
and for the present the experiment is
continuing. Experience during the
summer is expected to bring a definite
conclusion as to whether the lower
fresh air volume is adequate.

It has been noted that the internal
environment in the summer could be
improved if cooler air could be intro-
duced. Two modifications to the ven-
tilation plants are now in hand which
will assist in this, Firstly, additional
filters are to be incorporated with the
primary purpose of protecting the
thermal wheels. This will also how-
ever allow the wheels to be stopped
completely, whereas at present they
are kept running in summer at low
speed to reduce fouling. Even at low
speed, there is some heat recovery.
Secondly, modifications are to be
made to provide bypass ducting on the
air inlet. This will enable air to be
drawn from the plant room in winter,
when the fan heat is useful, but
directly from outside during the
summer.

With these modifications, it is
anticipated that equable internal
temperatures will be maintained
throughout the hospital this coming
summer.

Conclusions and
Recommendations

The primary conclusion which can be
reached is that an all-electric hospital
can be built within existing capital
cost guidelines, provide a superior en-
vironment and yet exhibit comparable

Table 3 Data Summary Table

running costs to a modern hospital
built on conventional lines with oil
heating.

Hospitals are long life buildings.
Present evidence suggests that both
gas and oil will be scarce and expens-
ive well within the anticipated life
span of Fenland House. It is con-
sidered that the validity of the all-
electric concept will be increasingly
emphasised in successive years.

An important question to be asked
is what changes would be made with
the benefit of hindsight if Fenland
House were being planned now? In
answer to this, it can be said that the
fundamental approach, using thermal
wheels and run-around coils for heat
recovery, has worked well. The
alternative which would come to mind
is to use heat pumps. Using the
extract air as the heat source, a high
coefficient of performance could be
achieved, and the energy consumption
would be less. Additional capital costs
would be introduced, which would re-
quire several years for payback. There
would also be greater maintenance
costs.

If heat pumps were to be used, it
would need to be on the additional
basis of a cooling requirement. It has
been seen that internal temperatures
in summer could for preference have
been lower, but the scope for reducing
these with the existing plant had not
fully been explored. A particular
recommendation for the future is to
ensure the maximum use of free air
cooling on the lines suggested.

The use of floorwarming has made a

Gross Floor Area
Number of Beds
Design Temperature
Heat Loss — Fabric
Heat Loss — Ventilation
a without recovery
b with recovery

6712m?

140

21°C at —3°C external
20W/m?

112W/m?
KOW/m?

Installed Loads
Floorwarming
Heater Batteries

33W/m?
50.5W/m?

Annual Energy Requirement
Heating — Metered
— Recovered
Building Total — Metered

Electricity Costs — year ending 28.2.83

193k Wh/m?
230k Wh/m?
447k Wh/m?

£14.03/m?

worthwhile contribution to keeping
down unit and maximum demand
costs. However, greater use could be
made of floorwarming on two counts.
Firstly higher floor temperatures
could be used. It is considered that
27°C is a satisfactory temperature
during the main daytime period,
which would allow 29°C at the end of
the charge pericd. If a greater varia-
tion in floor temperature is accepted,
it would also follow that floor loadings
could be increased to allow charging
over seven instead of twelve hours,
such that all units were at off-peak
rates.

The floor area actually utilised for
floor warming was 68% of the total on
the first floor and 39% on the ground
floor. Obviously there are limitations
in areas with fixed equipment, and
floorwarming would not be provided
in the kitchen. Nevertheless it is con-
sidered that further areas could have
been identified to bring the totals to
75% and 55% respectively.

Having corrected the main faults
with the floorwarming control, the
latest consumption figures closely
approach the theoretical optimum for
the existing load. With an increase in
load it is considered that it would be
possible to provide half the metered
heating energy by floorwarming, and
reduce costs by a further 6-8%. This
would require floor loadings of 130-
150W/m?, and close control would be
needed, with smaller zones whose
individual requirements could be
matched.

Given that the floorwarming pro-
vides the base heating load, the close
control of room temperatures is
achieved using the heater batteries.

- At Fenland House these are central

heater batteries serving whole zones,

 and it has been noted that there were

some difficulties in achieving equal
temperatures in all areas. This would
be greatly simplified using terminal
heaters as opposed to the present
system. In a future design it would be
worthwhile considering this option in
some detail, although admittedly the
capital cost would be increased.

Other than the problems which
have been identified, and have been or
are to be corrected, the story of Fen-
land House to date is a successful one,
and it is hoped that the foundations
laid will be used to advantage in
future hospital building.
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Inventiveness alone is not enough, there must be a
balance belween innovation and function.
Wialker Crosweller have achieved that
balance with their new range
thermostatic mixing valves for
safe showering and washing in
schools and hospitals etc.
" The performance is
unrivalled because of the
technologically advanced
‘Thermoscopic unit
This not only
responds immedi-
ately {o pressure
fluctuation, but also g
reduces servicing to a minimum. Add durability
to the mix and we think you'll agree that with the Mira
thermoscopic range..we've got it right.

W Complete safety and
reliability :

H Maintains the temperature
to within +1°C

M Total shut off within 2 seconds

should either supply fail

B Overcomes limescale
problems

B Designed for quick. easy
servicing

::ms%"EI!fEF

Walker Crosweller & Co. Ltd.,
Cromwell Road, Cheltenham,

Gloucestershire GL52 5EP.

a Reed Building Producls company

CLASSIFIED ADVERTISEMENTS
Appointments and situations vacant

f Senior Engineer

General and Community Services
{Salary: £8,010-£9,271 plus Incentive Bonus
Payment)

A practical and efficient Senior Engineer is required to take
responsibility for engineering maintenance, services and minor
upgrading works. The post is based at Solihull Hospital on the
south-east side of the West Midlands conurbation with easy
access fo the motorway network and the pleasant countryside
of Warwickshire. There is also responsibility for an isolation
hospital, iwelve heafth centres and various other properties.

In addition to providing a refiable and responsive maintenance
sepvice, the successful applicant will play an important
managerial role in ensuring acoe'ptable slandards by directing
and co-ordinating the activities of works staff, and will also be
required to maintain accurate estate records, collate statistical
information, and participate in an on-call rota.

The position calls for a competent man or womnan qualified to
at least HNC level in Suitable engineering subjects, with
experience at senior management level in the operation and
maintenance of engineering services, preferably in a Health
Service context. )

For job description and application form, telephone

Mrs. Rudge, Personnel Department, Solihull Health

Authority, 21, Poplar Road, Solihull, B91 3AH. 021-

704 5191, Ext 288. Further information can be

obtained from Mr. J. Smillie, Unit Works Officer,

(Eieneral'and Community Services on 021-705 6741,
xt 287.

e Solihull /
\"""™ _Health Authority

Senior Engineer
Royal Gwent
Hospital

The Royal Gwent Hospital, which forms part of the Newport
Unit, is a developing District General Hospital and the -
successful applicant will be responsible to the Works Office
Grade 3 (Engineer) for the Engineering Management of the
Maintenance and Operational functions.

Applicants should have a wide experience in the management
of mechanical plant with some electrical knowledge desirable,
up-to-date methods of maintenance planning, in the control and
deployment of maintenance and operational staff, in the
preparation of estimates and in the carrying out by Direct
Labour or by contract small works of engineering construction
or renewal.

Applicants must possess HNC in Engineering together with
Industrial Administration or alternative qualifications
acceptable to the Secretary of State.

Professional training must include for preference an
apprenticeship in Mechanical Engineering.

Salary: £8,010-£9,217.

Application forms and job description available from:—

Persgnnel Department, District Headquarters,
Mambhilad, Pontypool, Gwent.
Tel. No. Pontypool 2401

Closing Date: 21st October 1983




CLASSIFIED ADVERTISEMENTS
Appointments and situationsvacant

Regional Engineer’s
Division
£3,019-£11,451 p.a

{depending upon age, qualifications and experience)

Vacancies exist in the Design Office for staff to work on
the planning and design of mechanical, air conditioning
and electrical services for a wide range of building and
engineering projects.

Advanced computer aided design and drawing
equipment is instalied in the office and all grades of staff
will be given the opportunity to train in the use of this
equipment.

For an informal discussion contact Mr B Barefoot on
Oxford 64861 Ext. 599.

For further information and an application form, please
contact {quoting reference number V78/83):

The Recruitment Officer, Oxford Regional Health
Authority, Old Road, Headi n, Oxford OX3 7LF.

: Oxford 54861 Ext. 226/268/246.
Closing date: 17th October 1983,

Oxford Regional
Health Authority

LEWI_SHAM A(EUTE UNIT
Engineering
Works Officer

GRADE 4 £12,164-£14,256 incl.
London Weighting Allowance
Applications are invited from suitable gualified and experienced

- engineers tor the post of Engineering Works Otficer, Lewisham

~ Acute Unit.
The successhul person will be responsibie 1o the Unit Works Cfficer
for the execution of operations and engineering maintenance
throughout the unit, design and control of works projects within the
deputise for the Unit Works Officer on Estate Management matters
and provide advice on Engineering matters,
In addition to possessing the necessary qualifications and
experience, applicants wil need to be currently employed as thind-in-
line officers or above in the National Health Service.
Informal enquiries will be weicome by telephoning
Mr. B. Etherton, Unit Works Officer 01-851 1219.

= N/

description are available from
Lewisham & North Southwork

the Personnel Department,

Lewisham Hospital,

High Street, SE13 6LH.
R  Heolth Ruthoritv

Tel: 01-690 4311, ext 337.

Hospital
Works Officer

(Whitley Council) Scale 2

This independent hospital is in the middie of a major
redevelopment programme to provide 40 new private beds and
a new twin theatre suite,

. The works officer, male or female, will manage the
hospital works department and advisc the Hospital Director on
all matters relating to building and engineering services.
Accommodation may be available.

Informal enquiries to Mr. Stuart Twaddell, Hospital Director.

Further details and application form available from the
Hospital Secretary, Hospital of St. John and St. Elizabeth, 60
Grove End Road, London NWS8 9NH. Tel: 01-286 5126.

Closing date: 21st October 1983.

HOSPITAL OF GL.JOHN
& QT ELIZABETH

UNDER THE CARE OF ’I;HE SISTERS OF MERCY
ANDMANAGED BY ALLIED MEDICAL GROUP

BLOOMSBURY HEALTH AUTHORITY
UNIT WORKS OFFICER

Salary Scale: £14,045 - £16,528

Reguired as the single point of Works contact in The Middlesex
Teaching Hospital and surrounding estate.

The postholder will be responsible for the maintenance of building
and engineering plant, the management of a large directly
employed labour force and the supervision and contro! of
contractors carrying out maintenance and minor improvernent work.
The Middlesex Hospital Unit forms part of the central core estate
of Bloomsbury Health Authority. There will be substantial capital
schemes within the Unit to effect the rationalisation of the health
services within the District. The Unit Works Officer will be expecied
to have a co-ordinating role in these projects.

Candidates should be professionally qualified or able to -
demonstrate ability within the NHS Works discipline at senior level.
Please contact Mr. H. C. Stanley, District Works Officer
for appiication form and informat discussions,

The Middlesex Hospital, Mortimer Street, London WtN BAA.
Tel: 01-636 8333 Ext. 7254 or 01-580 2506.

Closing date: Monday 24th October, 1983

EXPERIMENT WITH THE LATEST IN
FASTENING TECHNOLOGY.

PLEASE NOTE
DETAILS OF
CHANGE
OF PUBLISHER
ON PAGE 3

VELCRO DESIGN KIT

A specially prepared sample

Epeck for the Hospital
I ngineering Designer. I

Fot your FREE sample kit write to:
| Volro Technkzl sw.m Ohdsion,

Sedectus Lid, Tha \
Stoke-on- Trent 578 7RH.
Veicrois a Reg. Trade Mark of Selectus le




~ Help the buildings

that help the people.

‘Job satisfaction’ is something that
everyone wants, but few really achieve.

As a Building Services Engineer with
the West Midlands Regional Health
Authority, you'll find it comes in two
different forms.

Professionally, your skills will be used
to the full as you get to grips with a wide
range of projects.

With a capital budget approaching
£70m, over 1,000 health establishments,
including 220 hospitals with 39,000 beds,
you'll certainly not want for challenge,
tackling complex problems involved in

. the mechanical and electrical support
services.

Whilst on a more personal level, you'll
experience the deep satisfaction of
knowing that your specialist knowledge
makes no small contribution to the well-
being of the 5 million people in the West
Midlands region.

It’s a unique opportunity, and, it must
be said, it offers a promising future.

As long as people get ill, they need
hospitals. And hospitals don’t just need
doctorsand nurses—butEngineersaswell.

As we are now in the computer age
we are requiring our own computer
specialist engineers, and as a result have
the following vacancies:

Principal Assistant Engineer
(Ref WE55)

Operations & Maintenance

Salary £11,515-£13,920 p.a.

To lead a team responsible for promoting and monitoring
the effectiveness of works mechanicaland electrical maintenance
procedures in a hospital environment. .

Candidates must have bruad practical experience of micro-
computers and programming, energy conservation techniques,
budgeting and accounting systems, establishing performance
indices for works maintenance cost effectiveness, preparation of
statistical data and the operation of preventive maintenance
systems and incentive bonus schemes.

Also essential is the ability to discuss with, and advise,
senior offtcers on a wide range of engineering management
technigues,

Main Grade Engineer/
Technical Assistant I
(Ref WE54) ‘
Operations & Maintenance

Salary: MGE:- £6,284-£11,451 p.a. (according
to qualifications and experience),
TA.L:- £7,778-£9,187 p.a.

Applicants should have the ability to develop, promote and
monitor the effectiveness of works maintenance procedures in
hospitals. Essentially, you must have practical experience of
micro-computers in a works environment and the knowledge
to develop computer prograrns for the manipulation of statistical
data for establishing performance indices. Experience in
maintenance programming and incentive bonus schemes within
the hospitals is desirable, and an ability to present written and
oral reports to senior management staff is essential.

Qualifications Required

PRINCIPAL ASSISTANT ENGINEER

To apply for this post you should be a corporate member
of either LCE. IMechE, IEE, IERT or CIBS.

MAIN GRADE ENGINEER

You should be a graduate or corporate member of cither

LCE,IMech.E, IEE, [ERT or CIBS. Alternatively, you may
possess an Associateship in H & V from the Polytechnic of the
South Bank.

TECHNICAL ASSISTANT I

You should have at least an appropriate ONC and several
years relevant experience.

Prospects within the Health Service are good Promotion is possible to positions curvently carrying salaries in excess of £15.000.

For job descriptions and application forms, please
write or telephone (quoting the appropriate reference
number) to:

Personnel Division, West Midlands Regional Health
Authority, 1st Floor, Cumberland House,

200 Broad Street, Birmingham B15 1SW.

Tel: 021-643 5781 ext. 41.

Closing date for receipt of completed
applications: 28th October 1983,

L
COL o saanc
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A NEW DAWN
IN EXTENDED SURFACE
. FILTRATION -

But new dawns don't just
happen! This AAF breakthrough in
extended surface filters is the
outcome of sustained research,
development and field testing. -

Unique, computer-designed pocket profile, controlled
by span stitching, enables the new generation of British-
made AAF DRI-Pak bag filters to maintain optimum shape at
all operational air volumes and after switch off.

Equalised air velocity over total surface, reduces
average resistance and consequent energy requirements.
These improved features result in extra dust holding
capacity and up to 60% longer filter life.

The AAF breakthrough is
higher efficiency and lower .4
running costs in extended
surface filters. And new AAF
DRI-Pak, for all its world
superiority, is currently
available in six grades at no
increase on the old prices!

<Y/ New AAF DRI-Pak
Pocket the difference!

@ REGIONAL SALES OFFICES
- t LONDON Epsom (03727) 28196 NEWCASTLE (0632) 773418
. CENTRAL 021-707 8822 GLASGOW 041-331 2628
AN ALLIS-CHALMERS COMPANY Knutsford (0565) 4921 . IRELAND Belfast 669416
BASSINGTON LANE, CRAMLINGTON, NORTHUMBERLAND NE23 8AF. TEL: 0670 713477. TELEX: 53491,

Better Air is Our Business ®




TULLY GOAD VINALL )
'ST.AGNES HOUSE - CRESSWELL PARK
BLACKHEATH - LONDON SE39R]
TELEFHONE (1852 9448 /01-318 0300

13 October 1583

Mr B A Hermaon CBE CEng MICE FIMechE FEIBS CIHospE
Regional Works Officer _

South West Thames Regional Health Authority

LO Eastbourne Terrace

LONDON w2 304R -

Dear Mr Hermon

I thought you might be interested to see an advance copy of TGY's
first issue of HOSPITAL ENGINEERING. You will of course receive
your usual copy a little later.

We have enjoyed producing the October issue, though we hope in
future the whole process will be more streamlined and efficient.
Meanwhile we're doing our very best.

Please contact us with any- suggestions and comments. The more
feedback .we receive, the_ better for the Jdournal.

Yours sincerely
. pE——

'!e-Jenny Campbell”
Editor
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