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2-8 December
7

Interbuild Week is the once-every-two years opportunity to meet
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over 1000 companies from 31 countries, to see, discuss and compare
new products, new ideas and new technologies together in one
place at one time. Interbuild Week is the chance to update at the one
event which attracts by far the richest specifying audience of any
building and construction exhibition in the English-speaking world.
1980 starts at Interbuild Week.

Who will you meet?

1249 companies from 31 countries. Those
with something to show and spmething
to say for the 1980's, Meet them

talk with them.
Compare before
you specify.

BIGGER SHOW-
EASIER TO SEE

This year Interbuild fills the whole of the NEC
with clearly-defined category areas. A 300-

"As much as 10% of all UK existin

Upaate for the 80's

building
stock in 1990 will have been specified within
the previous 10 years. Interbuild in December
1979 thus becomes your single most im-

rtant marketpiace and discussion forum

page Buyers Guide and plans will help to find ,ﬁ; tahgsproducts, materials and services for
the products you want to see and for the first )

time Interbuild introduces the CONTEL tele- e e, e,

vision system o make your visit easier. Other g T
facilities include the free personalised exhibition - . H
enquiry card, club lounges for members of 1
professional organisations, international press .
office, shops, banks and restaurants. Overseas
visiters have their own club lounge and
interpreters,

/1990

HEAR YOUR
FUTURE

You don't have to confine your discussions

to the exhibition itself. Interbuild’s 12
conferences allow you to hear your
industry's leading spokesmen on the
topics which will be affecting your
prospects in the 1980's. Hear what they
say. What they mean. Book early.

How to get there

By rail — Birmingham International Station is
alongside the NEC and the regular Y2hour
sarvice from London will be augmented by

Hail1

“Interbuild Specials”. By car — you'll find

Apprentice Competitions Matl & h f h
f . o ‘ 15000 car parking spaces. By air — the air-
Woodworking Machinsry Bricks & Tiies port is just one mile away.
Who comes? S o
[ ] Aluminium Products 2?‘1‘;:1'?"“
. Architectural | addings
Buyers and specifiers from all sectors of the | oo 5';:;::,:"” Gomputers for Building ~
industry. {112,821 in 1977 from 71 countries). | 1o ol ars Concrete - .
_ Architects and techrgcuags. surveyors, | .0 Contractors Plant & N e
engineers, contractors and sub-contractors, | . . quipment i T e WA T
. . y & Fire Alarm Systems Fasteni e -
builders merchants and stockists from | =& =L 0 astenings - .‘__,‘ b

Gavernment Departments
Intarior & Decorative Finishes
Measuring & Drawing Oftice

private industry, national
and local government
from the United Kingdom

Hali 3
Air Conditioning

and all parts of the | Bathrcoms/Showars/ Equipment =
Accessories Power & Hand Tools . ( _;f
Caramics Prefabricated Buildings L
Healing Ermlgc(ivu & Decorative ~
Inaulation oatings -
Integrated Envircnmental Research Organisations Tlcke'ts
Services Reoting Organisations Remember, entrance is rastricted to the trade
Plumbers Brassware Aooting Systems only. This year you should obtain your ticket
Sanitaryware Stainless Steel through the trade, from an exhibitor ‘or the
Hall 4 Surveying Equipment organisers. Tickets at the door at £2.00 on
Kitchens Swimming Pools production of your trade card of identity.

Interbuild

The 38th International Building and
Construction Exhibition

2-8 December 1979

National Exhibition Centre

Birmingham England

Sunday 2 Dec 12.00-18.00
Saturday 8 Dec 09.30-16.30

For further details contact an exhibitor. your own protessional institute or asseciation or
Intertuild a1 11 Manchester Square London W1M SAB

Monday 3 Dec-Friday ¥ Dec 09.30-18.30
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Institute News

Fire Precautions .
Seminar a Sell-out — -
Repeat on December 5

The seminar, organised by the Institute
jointly with the Department of Health
and Social Security, on Fire Precautions
in Health Buildings has been such a suc-
cess that two weeks or more before the
event it was fully subscribed, and many
people had had to be turned away.

The Institute is therefore very pleased
to announce that it has been possible to

arrange a repeat performance on Wed- -

nesday December 5, with all details of
the day being exactly the same as the
first presentation on November 14,

The full programme was given on
page 2 of the September 1979 issue of
Hospital Engineering, and so we are not
repeating it here, Basic details are that
the seminar is being held at the Institute
of Mechanical Engineers, 1 Birdcage
Walk, Westminster, London SW1, star-
ting with coffee at 10 am and going on to
4.30 pm.

Tickets are available from the
Secretary of the Institute, at the address
on the contents page of this issue, for
£13 each, which includes morning coffee
and lunch.

The Chairman for the day will be
John Bolton, Chief Works Officer,
DHSS, and the speakers include P.
Robinson, HM Inspector of Fire Ser-
vices at the Home Office, Ceri Davies,
Assistant Chief Architect DHSS, and T.

Greenwood, also an Inspector of Fire -

Services at the Home Office.

Special Energy Saving
Issue — a correction

The October issue of Hospital
Engineering, which was devoted almost
entirely to a study of energy saving in the
National Health Service, and to which
readers have been kind enough to give a
very good reception, suffered from an
unfortunate printer’s error. This caused
three rather similar graphs to be tran-
sposed between three articles. These
were figure | on page 24, figure 1 on
page 30, and figure | on page 35.

It is hoped that readers will not have
found this too confusing, since each
graph was clearly labelled with the
hospital to which it related. However,
we do apologise for any inconvenience
caused.

Change of Address

The Institution of Public Health
Engineers has moved from its offices in
Eccleston Square. The new address is:
13 Grosvenor Place, London SWIX
TEN. Tel: 01-245 9778.

Mr Charles McQuarrie

Mr Charles McQuarrie, Area ‘Engineer
with the Lanarkshire Health Board, died
suddenly as a result of a heart attack on
Saturday September 15.

Mr McQuarrie, who was aged 357,
joined the Health Service in 1953 as
Group Engineer to the Motherwell and
Hamilton District Board of
Management and was until four years
ago located al Stirathclyde Hospital.
With the re-organisation of the Health
Service he became Area Engineer to the
Lanarkshire Health Board.

Throughout his long service with the
Healith Authorities he was well respecied
and liked by his colleagues.

During the war Mr McQuarrie served
as an officer in the Royal Navy and was
torpedoed three times. Afterwards he
spent some years with a cotton corpora-
tion in Sudan where his experience and
his abilities to introduce innovations
were of paramount importance. He
worked for sometime with the Air
Ministry controlling the works of Royal
Air Force and other airfields before
joining the Health Service.

Mr McQuarrie is survived by his wife.
The funeral was at Daldowie
Crematorium on Wednesday September
19.

List of New Members
Elected to the Institute

Fellows

BLACHE, Louis Andre.

CUTCLIFFE, Roger Martin, West
Midlands RHA.

ELLISTON, Bryan
Jennings Partnership.

FREETH, John Raymond, Hoare Lea
and Partners.

HEATH, Derek Sydney, Austen Heath,
Leslie and Partners,

HOLDER, Charles lames,
Arabian Design Group.

HOWARTH, William, Birmingham
AHA (T).

John, Mark

British

JOHNSON, Roy Alfred, Oscar Faber
and Partners.

REED, Alan Frank Dowling, British
Arabian Design Group.

ROUND, Cecil David, Mechanical and
Electrical Design Associates. .

SEAR, Roger Jack.

SO0, Ang Thian, Ang Thian Sco and
Pariners.

SUTTON, Keith William, Dale and
Ewbank.

Members .

BATES, Maurice Henry, Hoare Lea and
Partners.

BODDISON, Brian William, Static
Systems Group Limited.

CADDICK, Arthur, Rotherham AHA.

DAKIN, Roger Peter, Upton Associates,

DORAN, William John, Southern
Health and Social Services Board.

DUNNETT, Christopher James Stewart,
Alistair McCowan and Associates.

FISH, James Arthur, North Tees
General Hospital.

HUNTLEY, John, Kingston AHA.

JORDAN, Peter David, Cheisea Hos-
pital for Women.

LEWIS, James Henry, Cornwall and
Isles of Scilly AHA.
MASON, Brian, Manchester AHA (T).
NEILL, Robert George, RGN Building
Services Design.
PARISH, Michael
Associates.

PARKER, George Charles, Brent and
Harrow Health Authority.

PEARCE, Alan Edward, Hoare Lea
and Partners.

PEARSON, Keith Wiiliam, Basingstoke
District Hospital.

WARD, Douglas Donald.

WHITE, Leslie, British Arabian Design
Group.

WOOTTON, Raymond
Sedgwick Forbes.

YATES, Lawrence Joseph, West Heath
Hospital. -

John, Upton

Douglas,

Graduates

DEANE, David Thomas,
Mulcahy Reiily Associates.

STYLES, Andrew John, Hampshire
Area Health Authority.

Varming

Student
FORSMAN, Barugu Peter, Newcastle-
upon-Tyne Polytechnic,

Associates

PAIS, Wenceslaus Frank Vincent, Al
Corniche Hospital, Abu Dhabi.

PHILIP, Kuttiparampil Varshese, Dept
of Health and Medical Services (Govt
of Dubai).

TITCHENER, Edward Leonard, British
Arabian Design Group.
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North West Branch

Wednesday November 21, at 2.00 pm.
Visit to Research Laboratories, British
Engine Insurance Ltd m/c.

1980

Tuesday January 29, at 6.00 pm. Paper
on Static Switching. St Mary’s Hospital
m/c¢, Static Systems Group.

Thursday February 7, at 6.00 pm. Hos-
pital Lighting a new CIBS Guide. School
of Architecture m/c., Joint meeting with
CIBS.

Friday February 15, at 7.15 pm. The
Cresta Court Hotel, Altrincham. Branch
Annual Dinner Dance.

Wednesday March 12, at 6.00 pm.
Ormskirk DGH. Branch Annual General
Meeting. Paper on Micro Computers.
Saturday April 19, at 2.00 pm. Visit to
Leighton Hospital, Crewe for husbands
and wives.

Letter to the Editor

Wednesday May 21, at 6.00 pm. Paper
on ‘Fluidised Bed Combustion’ by NCB.
Bolton Medical Institute. Joint meeting
with [nst Plant Engs.  *

Wednesday June 11, at 10.30 am. Visit
to Jodrell Bank, Cheshire.

Midland Branch
Programme

November 6, (venue to be confirmed)
Maintenance Aspects of Drainage
Design by R. Payne and Associates.
January 22, 1980, Micro Processors and
Trends/Developments in Communica-
tion Systems at Static Systems Group,
Wolverhampton. February (date to be
arranged), visit to New Street Siation,
Birmingham.

The Papers Sub-Commiitee will con-
firm details of the February meeting
later.

Energy Education— Nationwide

Dear Sir,

Professional institutions have always
had as their main objective the main-
tenance of high standards within their
own particular field. It is now suggested
that they should consider how energy
conservation can be further extended
through their own field of training.
Some of our member institutions are
directly concerned with one or other
source or use of energy, and continually
seck to spread their knowledge within
the community. For others, the connec-
tion is vague, but could be emphasised
by employing examples from the energy
field.

The Wait Committee on Energy an-
nounced its intentions regarding
education at the first meeting of the
Consultative Council in November 1976.
As a first step, an Education Sub-
Committee was set up under the chair-
manship of the Institution of Plant
Engineers, representative (H. Brown).
This has done useful work including the
organisation, with the blessing of the
Department of Energy, of a course on
Energy Management. There are now
some SiXty energy managers’ groups in
the country, whose efforts are co-
ordinated by the Department, and well
illustrated in the monthly publication
of Energy Management,

That the United Kingdom has been a
leader in this field is illustrated by the
choice of Birmingham by the Inter-
national Energy Agency for the first In-

ternational Conference on Energy
Management. Incidentally, the Watt
“Committee has been asked to sponsor
the second dinner at this three-day con-
ference Qctober 9-11.

More important, it has been asked
and agreed to do a survey of the extent
to which energy matters are included in
the teaching at unijversities and
polytechnics and in addition, the
probable demand by industry for fuily
or partly trained energy staff. To meet
this request, the Education Sub-
Committee will have the status of a per-
manent Watt Committee on Energy sec-
tion continuing under the same chair-
manship. To ease their task two working
groups: a University Working Group
chaired by Professor Weinberg and an
[ndustrial Working Group under Mr B.
Lubert have been formed.

On September 5, the Department of
Energy issued a press release on how
‘Energy Conservation should be taught
in Schools’. They suggest that all
children should be taught about energy
and energy conservation for, as they say
‘Those who are in school now will, as
adults, have to face a much more dif-
ficult energy situation towards the end
of the century’. This will mean special
in-service training for teachers and the
possible inclusion of energy in GCE and

CSE examination syllabuses.
The numerous meetings associated
with Energy Month will doubtless have a

ajor education impact, but what must
follow is a continuing effort based not
on London or Birmingham alone, but
on numerous provincial centres.

Many of our individual members are
already associated with such local ac-
tivities, and fairly recently the Royal In-
stitute of British Architects set up
regional centres for the training of ar-
chitects in energy matters, The Watt
Committee is keen to support such ef-
forts, and indeed suggested in 1976 the
formation of ‘mini-watts’ to assist in the
application of its recommendations.

We believe that we could help such

* local centres considerably by finding:

Professional lecturers for professional
audiences;

Speakers to address more general
meetings;

Speakers to give talks, take the chair or
open or close meetings or conferences
organised by less technical organisations
such as evening classes, women’s in-
stitutes or factory groups.

If members of our constituent bodies
are willing to help the energy problem in
this way, we should be grateful if they
would inform their secretary and
provide the following information:

Name, address and telephone number:
Aspects of energy they would be
prepared to present, eg generation,
process utilisation, space heating, heat
recovery, new sources (domestic or
commercial) or other topics of their own
choice.

If, as we hope, there is a good respon-
se to this appeal, we can collect at the
Wait Comymittee lists of people ready to
help with particular subjects in given
areas of the country,

The Watt Committee already has con-
siderable impact within the UK, mainly
via the professions, It was in response to
appeals for wider education that we
published the relatively cheap sup-
plement of ecnergy maps for use in
schools and our first paperback ‘A
Warmer House at Lower Cost’. Our im-
pact could however be far greater if ex-
tended to different regions in the coun-
try which only seems possible by the use
of voluntary lecturers of assured quality,
backed by the visual aids which the
Committee hopes shortly to supply.

Time is not on our side, we must save
now or be cold later. We hope that you
can help us and do so soon,

H. BROWN

Chairman — Education Committee,
The Watt Committee on Energy,

I Birdcage Walk,

London SWIH 9]JJ.

Telephone 01-222 7899,
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Thg author, Assistant Chief Engineer, Department of Health and Social Security,
delivered this paper at the Institute’s one-day seminar on ‘Electricity and Health
Buildings in the 21st Century’ in London in June.

Hospital Design Philosophy
for the 21st Century

R. MANSER BSc{Eng}{Hons) CEng MIMechE FIEE PPIHospE

Use of Electricity

Let us look very quickly at the current
use of electricity in heaith buildings and
from this make intelligent forecasts of
future use and perhaps foreseeably im-
proved technologies.

Major uses are currently for lighting,
communications, small power, large
power including lifts and fans,
diagnostic and treatment apparatus. For
all these uses electricity is likely to
remain the supreme choice.

What changes can we reasonably
foresee? I suggest within a decade much
of the electrical apparatus will be sold in-
tegral with its own solid state switching
devices. Even motors will | think include
suitable solid state starting devices. It is
more difficult to foretell the type of
trigger circuit, although clearly the
power of such circuitry will be very small
indeed. Possibly, control will cither be
directly by microprocessor type circuits,
by remote control telemetry devices, or
even by light current devices with hard
wiring. The essential change [ foresee is
that the main wiring will not drop down
into controlled devices and back again,
but will be switched at the point of use.

To remind you of the difficulties of
being a prophet The Observer recently
included an article by Sue Arnold on a
voice-printed car named George. This is
a model car on which you ‘print’ your
own voice and which will then obey your
spoken commands. Apparently in West
Coast homes in America curtains can
already be drawn, and hi-fi switched on,
by spoken command.

It is already accepted, | think, that
supervisory c¢ontrol in the widest sense
will be both possible and normal. This
will, I think, inevitably include environ-
mental control. If such controls are to
suffer the reduction in cost which we
have seen in computing devices, one
might foretell controllers on a room-by-
room basis, which would provide not

only environmental control but
also automatic lighting control as
required. There would be no difficulty
even with today’s technology in sensing
a presence in a room and switching on
accordingly. Even as a halfway stage in
office accommodation a small bleeper
could ask at 5.30 whether lighting and
heating should remain on, and the oc-
cupant can reply whether he wishes it to
remain, for a further period or until
cancelled.

The light current role of electricity in
communications is a potentially vast
fieild. The communication and record-
keeping in hospitals is in general ex-
tremely primitive compared with what is
already feasible. Almost inevitably one
feels the future will include on-line
medical records, drug prescription, drug
issue and automatic stock controi.

, | need hardly tell you of the nurse-
call, radio and more straightforward
telecommunications services.

But these predictions are the easy
part, Much more fascinating is the
potential use of energy in the major en-
vironmental control of whole buildings,
not merely in the sense of controls but in
the sense of heating and cooling. 1
believe electricity has a tremendous part
to play in the future, and 1 believe we
must not be over-influenced by con-
sidering electricity in the context of the
present generation of buildings, par-
ticularly office buildings. Many of these,
I suggest to you, have been designed
with minimum capital costs in mind and
with inherently poor internal climatic
control, made acceptable by the brute
use of energy for heating, cooling and
ventilation. Such an approach will be
out of the question in the future with
rising energy costs, and I would like to
look at some features of building con-
struction before examining the
technology of possible future electric
hospitals.

Building Construction

In our climate for a large part of the year
we will wish to hold a temperature dif-
ferential insidefoutside, so we require
the inevitable structural carcass to in-
clude insulation to reduce the energy
needs of this artificial environment to a
minimum, especially in buildings oc-
cupied 24 hours a day, 7 days a week.
The mass of the structure should clearly
be where it helps the environmental
thermal stability.

The Department has embarked on a
study of a low energy hospital, intended
among . other things to determine the
levels of insulation etc for various
building lives and predicted energy
costs. When all the figuring has been
done and the computers have churned
out their paper, I believe the answer for
the outer shell or carcass of our hospitals
— probable life of 100 years — will be
near enough equivalent to a good solid
Victorian brick type shell, cased exter-
naily in about 12 inches of insulation,
together with a well-proven tiled or slate
roof with about 18 inches of insuiation.
In case you think this is extreme it is of
the same order as the current Swedish
Northern Latitude Building Regulation,

Windows

Windows fascinate me. They are super-
ficially so simple, and yet so complex in
action, and so interactive with our con-
scious and subconscious needs. I once
wrote down the various seperate func-
tions of ordinary household windows
and listed 14.

Let us talk about radiation and reflec-
tion on glass surfaces. That is radiation
proper, not ordinary thermal conducg-
tion, which we are all aware of, and
which double and triple glazing can
reduce almost as much as we may wish. |
want to talk about radiation.
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-COATINGS

Figure 1. A multi-coated reflector.

All of you who have an interest in
photography are aware that modern
camera lenses are coated. Basically this
consists of a 4 wavelength transparent
layer of a different refractive index. The
basic idea is that the reflected light is
bounced back inta the required direc-
tion, reducing both flare and reducing
transmission losses.

With a coating having a refractive in-
dex lying between that of air and of the
glass concerned, reflection is reduced.
“With a refractive index greater than the
glass it is increased — for that
wavelength.

Now may I turn to an uncompleted
modern reflector as in Figure !. This is
not a silvered reflector, It is multi-coated
with a number of transparent layers. It is
clearly a reflector, but now look atitasa
transmitter.

What is the significance of this?

Multicoating with transparent layers
enables us to make filters which transmit,
with a very high efficiency indeed, light
of the selected wavelength, whilst other
wavelengths are reflected virtually
without loss.

Here we have a tool all ready to in-
crease, if we so wish, the greenhouse ¢f-
fect by bouncing back into the room
from the window all the low temperature
radiation from the surfaces, whilst
transmitting into the room the higher
temperature, shorter wavelength,
radiation from the sun and sky.

It is too much to expect that within
some 10 to 15 years this multi-film effect
will be electrically controllable. Win-
dows could be made which, driven by
suitable micro-computer control,
would alter their characteristics to ac-
cept or reject solar gain as required?

When this happens architects might
properly go back to the all-glazed
building, which could then both utilise
and control simple solar heating without
any moving mechanical device.

Thus 1 predict that in the short-term,
perhaps for 25 years, windows and the
fenestration ratio of window to wall
area will change to viewing apertures to
provide the visual link to the outside.
They will no longer relate to mechanistic
daylight factors, since artificial lighting
will clearly be more than capable of
covering this role.

After 25 years I suggest that windows
will be electrically controtlable that is to
say by electric charge effects on surface
films in respect of radiation transmission
in both directions. By the use of what
will then be the inevitable chip environ.
mental controller, we may have a
significant degree of solar heating con-
trol by large windows (and will probably
have obscuration as required for privacy
as an additional independent control.

Technology, Heating,
Ventilating and Air
Conditioning
There is not enough time for a full
discussion of all types of air con-
ditioning and I am going to consider
only:—
Natural ventilation plus a heating
systein;
Full air conditioning;
Opening windows plus background ven-
tilation and heating.
In all cases there will, of course, be in-
dividual fully air condmoned areas — for
example, operating suites.

There is surprisingly strong objection

both by medical and nursing staff to full
air conditioning with its inevitable
locked or sealed windows. It seems likely
that the naturally ventilated hospital will
be with us for a long time, due largely to
first, its general acceptability, second
its low capital cost, and third its low
running cost.

Full air conditioning can generally
only be justified at the moment in a city,
with noise and dust pollution problems.
A major item of piant and running cost
is the need for refrigeration plant and
the year round cost of fan power for say
six to eight air changes throughout.

The third choice is very interesting
and perhaps the long term solution most
likely to be accepted in this country. Itis
background or minimum mechanical
ventilation, allied to a.heating system,
and with windows which can be opened,

Let us examine each of these in turn,
in the light of the need for greatly in-
creased energy economy in future.

The first is the animal we know well.
The techniques for energy economy are
clearly, first, improved insulation and
winter draught-proofing, second the
building mass must be inside the main
insulation, third, reasonable
fenestration ratios and ‘architectural’
control of summer solar gain, and
fouth, heat reclaim wherever feasible, as
from the kitchen etc.

Where a decision is taken to include
full air conditioning, energy reclaim
should clearly include: —

First, Maximum acceptable recirculation
and/or energy recovery;

Second, architectural control of summer
solar gain to reduce the refrigeration air
conditioning load;

Third, heat reclaim from drains etc
where possible.

But it is the third choice which is
perhaps the most technically interesting;
consisting of heating, openable windows
and background ventilation,

Background ventilation is usually
though of as plenum or fresh air supply,
but it can easily be arranged as
mechanical extract. Windows can now
incorporate arrangements for minimum
ventilation when closed, and there are
constant volume flow devices which can
also be incorporated.

The particular advantage of using the
background ventilation system as extract
is that heat recovery can easily be incor-
porated in the extract air duct and, taken
in conjunction with the special windows,
minimum ventilation standards are
maintained with the windows tightly
shut in mid-winter. Thus we have a
building with the general acceptability of
opening windows, minimum ventilation
in winter, and a ducted extract system
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which may be used either with run
around coils or heat pumps, to provide a
general heat source which is amenable to
heat reclaim at reasonable operating
temperatures.

Now let us consider the technology of
heat and energy reclaim.

The Technology of Heat
Reclaim

I should like to run through the various
available methods very quickly with you.
This will not be a laborious review with
the efficiencies and other factors, but
just a reminder of the techniques and
limitations of the various methods.

Among the simple devices is the plate
type heat exchanger, which can be used
for air to air transfer; the heat pipe
which can be similarly used; the thermal
wheel which requires a small driving
motor; all these thfee when used for air
to air transfer require the ducting to be
brought into fairly close proximity.
Then there is the run around coil which
requires a pump, but allows the two air
flows to be widely spaced; and the heat
pump which may similarty be used,

The heat pump, or refrigerator in
reverse, is unique in that the amount of
heat transferred from a low temperature
10 a higher working temperature can ex-
ceed the amount of power used for
heating achieving ratios or coefficients
of performance between some 2.5 and 5.
A high coefficient of performance is
associated with a low temperature dif-
ferential.

Dealing for the moment with building
heating it is, | think, immediately clear
that the use of heat reclaim, and the use
of heat pumps at high COP requires that
the heating system can use heat at the
lowest possible temperature. Supposing
for instance we were continuously
discharging some process water at 50°C
then it would be comparatively easy Lo
reclaim a portion of this heat if we had a
building heating system with a flow tem-
perature of 40°C or less. If, however,
the building was heated with low
pressure steam at over 100°C then the
process of reclamation would obviously
be much more complex and less ef-
ficient.

Thus it is a prime necessity that if we
are to reclaim heat in the future we shall
be reclaiming at moderate temperatures,
The building heating system must also
operate at moderate temperatures to
enable efficient heat transfer to be effec-
tive. This rule applies whether the heat is
to be transferred directly into air for
ventilation or whether it is transferred
into or another medium for building
carcass heating.

Heat Source
I should like you to leok at Figure 2,

the days per annum horizontal scale.
This is a curve drawn for a building
requiring no artificial heating when the

Figure 2 Approximate Capital Costs per kW Qutput 1979

which is a bit odd because it does not
compare like with like.

But the message is that, if you want
nationally power 365 days a year, 24
hours a day, it should come from a
Nuclear Power Station. High capital
cost, high efficiency.

If you want to dance round a heat
source, starkers, for half an hour once a
year on Walpurgis night you should light
a bonfire — low capital cost, low ef-
ficiency.

The Heating Curve and

and its Implications

1 should now like to discuss a heating
curve or analysis chart {see Figure 3) that

ambient is 20°C or above. Incidentally,
the days per annum curve has been cut
short at the number of days for the
recommended heating season. You will
see that essentiaily there was probably
one day with an ambient temperature of
minus 4°C, perhaps two days at minus
2°C and so on down the curve, It is of
course the area under the curve which
represents -the annual energy
requirement which we must strive to
reduce.

The first thing it is very easy to
demonstrate on this particular curve or
chart is the tremendous energy saving we
make if, by improving building insula-
tion and draught control, we achieve,
by the effect of the internal gains,

Figure 3
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many of you will have seen in a recent
article in the CIBS Journal by Derek
Brahan. It is a curve of infinite subtlety,
and I do not intend to talk about it since
the variations on this theme could well
take three hours or mare. 1 merely wish
to use the curve to illustrate a few points
and the direction in which I think some
building developments must move.
Forget all the other ordinates and scales
for the moment, and simply examine the
ambient temperature vertical scale and

a shift in the ambient temperature above
which heating is not required. Any gain
of even one or two degrees achieves an
energy saving across the entire heating
season. In fact you can see this curve
roughly aligns with the rule, which
should be more generally recognised, that
every one degree centigrade reduction in
over-heating produces a 10% saving in
the annual energy bill for heating.

Hence the first rule, that the architec-
tural design and construction of the
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building must be vastly improved and
this will produce marked improvement
in the annual energy heating bill.

The next thing the curve demonstrates
is the way the major part of the annual
energy account occurs at the medium
ambient temperatures. For instance this
horizontal line cuts off 75% of the an-
nual amount and it equates ap-
proximately to an outside temperature
between 10 and 11°C. Perhaps more
surprisingly 94% of the annual energy
occurs below the horizontal line,
equivalent to § or 6°C ambient.

These facts are very relevant to the use
of heat pumps for building heating. A
heat pump is clearly a moderately expen-
sive piece of equipment, that is to say, if
purchased it should be used with a good
load factor to justify the capital cost.
But secondly, heat pump co-efficients of
performance improve markedly as the
temperature differential across which
they are required to operate gets less.
Thus for instance the 75% line, or
thereabouts, might well represent the
optimum design level for a high COP
heat pump (perhaps 4), with a good
utilisation throughout the heating year.
The remaining 25% of the annual
heating energy requirement, and which
also necessitates a peak demand of 1§
times the heat pump capacity, could well
be supplied by a fossil fuel boiier which
is very fow in capital cost and should
therefore have a proper role to play in a
high peak demand, low energy,
situation,

The diagram makes it abundantly
clear that once we consider novel and
mixed heating systems we must think
separately about how to meet the peak
demands and about how to fulfil the
bulk of the heating season load.

I would rather leave this very simple
concept with you rather than deal with
the complexities of series or alternative
working of various energy sources. May
I then draw some simple conclusions on
building heating by electricity:-

If buildings are constructed to really
high levels of insulation and ventilation
control, then the cost of heating by the
direct use of electricity can already be
competitive with other, ostensibly lower
cost, heating mediums, The very high
degree of controllability and the absence
of planning constraints are an additional
bonus,

In large and sophisticated buildings, and
against universally rising energy costs,
the use of heat pumps with their
achievable coefficients of performance
of three, four or five must be seriously
considered. The efficient use of these
more elaborate heat convectors reguires

ihat they shall be used with a good load
factor ie for a high proportion of the
heating season, and secondly, at the
lowest possible temperature differential.
Both these factors indicate using the
heat pump for the base load of the
heating season.

The topping and peaky heat requirement
remaining can best be served by some
sort of storable fuel and boiler or con-
verter.

Drawing together and
Conclusion

Now may I begin to draw together these
various arguments to show what I think
will be the pattern of future health
building in the first part of the second
millenium.

Before doing this may I turn to the
rather quaint Figure 4 dealing with the
cost of fossil fuel, coal or oil.

Figure 4
The Cost of Fossil Fuel is:
The mineral rights of extraction
The Labour to extract it
The Cost of Transport to the point of use

E = me
Energy = manpower cost
FOR NUCLEAR POWER

E = mC
Where 17 the mass converted is very small
Clis verv large

What we are pleased to call the cost of
oil or coal is not the cost as seen by the
Almighty. For coal in this country the
price includes the mining rights, the cost
of reclaiming from the ground, the cost
of transport to the point of use, with
some profit on the way, It does not in-
clude the intrinsic value of the coal as
made by nature over millions of years.
Similarly with oil.

I happen to believe that we must even-
tually come to the use of renewable
sources of energy. While experiments
with wind and tidal power are very in-
teresting I regard nuclear energy, which
is not merely fission but potentially
fusion, as a renewable source because
basically it represents the production of
energy by the destruction of very small
amounts of matter. Hence in Figure 4
what is now the formula for graffiti on
lavatory walls e = me® where ¢ is very
large and m is usually very small. The
amount of matter required to provide
man’s needs is 50 trivial, compared with

the earth’s mass and the radiation falling
upon it, that it can, I think; legitimately
be neglected.

But whatever views you may have on
Nuclear Power, for health buildings
renewable power means Electricity —
with someone else looking after primary
renewable source. | suggest Solar
heating in this country can only be a
topping up or bonus source for health
buildings. 1 refuse to tilt at windmills.
Therefore I deduce that we must learn to
design buildings which can utilise
primarily this Electrical Power and use it
with the efficiency which its future cost
and value must warrant,

Thus 1 believe that health service
buildings and other advanced buildings
must, first, incorporate very much better
inherent climatic control! by their archi-
tectural design, and their residuai
needs should next be met by highly effi-
cient electrical devices which in the heat-
ing field probably means heat pumps,
with co-efficients of performance hope-
fully in the region of four, capable of
supplying the majority (say i) of the
building climatic energy reguirements
for the year, The exceptional climatic
energy requirements should be met by
the comparatively cheap technique of
boilers, and either fossil or synthetic
storable fuel.

1 believe the window sizes will
gradually decrease for perhaps 15 or 20
years and then, as we achieve the win-
dow capable of full radiation control in
both directions, windows will increase in
size dramatically, becoming both more
interesting architecturally, as well as
making a contribution to the direct solar
heating, or radiation cooling, of the
building.

Energy reclamation from extracied
air, drainage, kitchens etc is virtually a
sine qua non, as is the use of heating
systems with low filow temperature of
say 40°C or thereabouts.

With the achievement of co-efficients
of performance of three and over the old
gibe that more power is wasted at the
power station that is utilised at the point
of use is largely nullified.

Finally may I say that, although I may
be sounding an advocate for both
nuclear power, and for certain views
which are also held by the Electricity
Council, these views are in fact my own
independent assessment of the situation.
I would like to pay tribute to the con-
siderable political bravery of the Council
in recognising that the long-term future
may in fact properly lie with a dual fuel
concept for this particular application. 1
happen to think that they are correct in

this assessment,

.
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The author is managing director of Armca Specialties Lid, sole UK distributors
of Armstrong Dry Steam Humidifiers, which are made in Belgium and the USA.
He has worked with Armstrong for ten years.

Steam Humidifiers —
their Use and Application

RAYMOND CARR

Why Humidify?
Humidification is a subject often dis- PSYcHRoMETRIC ASPacTs
cussed through clenched teeth, as OF  HuMiDIFICATION .

though to mention it alone could create A-B - STEAM HuMIDIFICATIOM .
praoblems. Mostly this is due to misun- M€ - waree SeeaY o R
derstanding or even fear. The
requiremnent for humidification is plain
common sense, so let’s get a few facts
straight to start with.

A= 21°% db —(0:6°C wh.
Br 205°Cdb - I5% wb
C* 115%gh - 10-6°Cwib

Relative Humidity is a common term
used to express how much moisture is in
the air compared with the amount of
moisture the air can hold in total, at @
given temperature. This is the key. Be-
cause hot aif can hold more moisture
than cold air, 0.235 cu.metres of air at
0°C, the winter outside air, when
saturated, can hold about 1 kg of water.
1f the same volume of air is heated to
21°C, inside temperature, the air can
hold about 4.6 kg of water, so the 100
relative humidity falis below 25% after )
heating. If this is true then, during the 90
heating season, the heated air will try to
take moisture from any source. This fact
is borne out in many ways, some of
which become very obvious to us ail,
although the cause may not be common
knowledge.

So, what happens in the winter,
without any addition of moisture to the
air? Well, dry air is very thirsty, and its
ability to remove moisture from people
and articles can be uncomfortable,
troublesome, potentially dangerous and
costly. Problems of dry skin can increase
during the healing season. A number of
clinical observations have shown the
benefit of adding moisture to the air in
this respect, especially for infants and
geriatrics. Other investigations indicate
positive help from humidification in
respiratory problems which are also 10 .
aggravated by the air. Many theories =
have been advanced, for and against
humidification for medical benefit. /

0
The writer is not a doctor, but in- O (0 20 30 40 50 60 70 8O 90 100
vesligations made by Armstrong PERCENT OF FULL STROKE

Machine Works into known facts show
that the bacteria pneumococcus — type  Figure 2. Modified Linear Characteristics for Armstrong Humidifier Valves..

Figure 1. Psychrometric aspects of humidification,
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1, haemolytic streptococcus, group C,
die much more quickly in relative
humidities of 45% to 55% than in dry
or very humid air, Studies on some
measles and influenza viruses show that
they survive much longer in dry air than
in the middle and high RH conditions.

Everyone has probably experienced
the unpleasant effect of static electricity
accumulation in low humidity air. Hand-
ling paper, plastics and material in film
form and the use of man-made fibres in
carpeting and clothing inevitably
produce static build-up. Where ex-
plosive gases are used, an obvious
danger exists. The personal discomfort is
enough for some organisations to invest
in full humidifications control for that
reason alone.

Any material which absorbs and nor-
mally holds moisture, can sufferin a dry
atmosphere. Paper, wood, textile
materials, all change their dimensions as
moisture is given up to the air. In com-
puter rooms, for example, serious
problems can develop iff punched cards
shrink even fractionally. Wooden fur-
niture can crack or joints fail due to low
humidity.

There is also a case to be made for
humidification control in the cause of
energy conservation, This idea generally
raises an eyebrow or two, but the ex-
planation is valid. Looking at a
theoretical system and discussing the en-
thalpy of the air — on a winter day when
the outside temperature is minus one
degree C and RH is 75%;, the enthalpy
of the air is 5.5 kg/kg. If the air is heated
to 21°C without any moisture addition
the resulting enthalpy is 27.5 kg/kg thus
the theoretical RH is 16%. From our ex-
perience we know that the actual RH
will be 25-30% at 21°C and 30% RH,
the actual enthalpy will be 33 kg/kg. The
difference beiween actual and
theoretical enthalpy being made up by
hygroscopic loss from people and
materials. Where does the energy come
from to make up this differential? This
20% increase comes from the heating
system.

If a humidification system is in-
troduced to raise the RH to a basic com-
fort level of 35% the enthalpy is 35
kg/kg, only a 9% increase over the
inevitable energy load of 27.5 kg/kg (less
5.5 kg/kg). Further, it has been proved
often that if humidity is controlled to a
comfort level, then dry bulb tem-
peratures can be reduced around 1.5°C
with a further reduction in energy cost.
This is not to claim a case for
humidification specifically for energy
conservation, but that if humidity con-
trol is required, the running cost may be
less than is first apparent.

What Choices Exist?

A good case exists for humidification,
then, on a number of important counts.
From this point the responsible designer
has to choose the best method of adding
humidity. He has a number of options,
The moisture content of air can be in-
creased by the addition of water in‘the
‘wet’ form, by sprays or by spinning
discs. This method was regularly used a
few years ago. The evaporation of the
water requires the addition of heat, so a
reheater is always necessary to replace
the heat of evaporation. The
psychrometric aspect of this method is
shown in Figure 1.

As the main humidification load oc-
curs in the winter for most institutional
buildings the additional heat load is not
very welcome. Another disadvantage
with this method is the amount of main-
tenance required, this is mostly due to
the precipitation of solids from the
water as evaporation takes place. These
solids can collect in the duct, on filters,
or, in many cases, are discharged to the
space as a fine dust. The duct condition
has to be saturated as you will see from
Figure 1, so a pool of water may be
present in the duct which can be

unhygienic. Evaporative pan humidifiers
use an external heat source to create
vapour, but again, the presence of a
pool of water in the duct is far from
desirable, also maintenance costs can be
high, due to plating-out on the heating
elements or coils.

Steam Humidifiers

The use of steam as a humidification
medium has also been adopted over a
long period. At one time it was not un-
common for stecam to be injected into an
air stream through an on-off valve and a
perforated tube not steam
humidification in an engineer’s sense.
Modern steam humidifiers used in a very
large number of hospitals in the UK of-
fer very real advantages to the designer
and to the user. As a principle the first
advantage in using steam humidifiers
rests in the fact that all evaporation is
carried out in the most efficient
vaporizer, the steam boiler. Most of the
solids are removed there and mainly dry
steam distributed. The task of the steam
humidifier is to take the normal plant
steam, clean, dry and meter the steam
into the air supply, without spitting or
carryover of condensate or particles of
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Figure 3. 100% OSA Heat-vent System with primary humidification.

This is a typical 100% outside air system with preheat and reheat coils. The
preheai coil heats the air from outside design to a duct temperature controlfed at say,
30 to 60°F. The reheat coil adds more sensible heat depending on the space heat
requirement. Here the desirable location for the primary humidifier is downstream
from the reheat coil so as 10 introduce moisture into the highest level of dry bulb

air temperature.

Note the humidity coniroller location in the exhaust air duct. When g good pilot
location for a humidity controller is not available in the space humidified, one placed
in the exhaust air duct as close to the outlet grille as possible serves the purpase very

well.

The high limit controller is optional but generaily recommended.
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boiler feedwater treatment additives.

Now, the use of steam humidifiers in
hospitals has sometimes been challenged
on the basis of the quality of the steam.
Important tests have been carried out to
realise the actual content of steam
leaving the humidifier. An investigation
carried out on Armstrong steam
humidifiers at the Institute of
Technology in Munrich, Germany, set
out to discover if dangerous concen-
trations of amines in room air could oc-
cur if vapour containing amines was
used for humidification. The tests
showed that: ‘The theoretically oc-
curring amine content in humidified
room air wouid amount to ap-
proximately 1/100 of the MAK value
{Federal Ministry Allowable Concen-
tration), and, amine content in
humidified air will practically no longer
be detectable — at least it will be below
the theoretical content by a tenth-
power’,

Further testing carried out at the 11T
Research Institute of Technology in
Chicago, USA, used an Armstrong
AMR-32-D humidifier to establish the
following results:

Under test conditions, there was no
significant carryover of water in liquid
form by the humidifier. ‘Significant’
here would be an infinitesimally small
amount by commercial standards.

The carryover of particles by steam
discharged through the humidifier was
very low, tests revealed the number of
particles larger than 0.3 micron (about
1/200 the diameter of a human hair)
ranged from 23 particles per cubic foot
(PPCF) to 295 PPCF, normal at-
mospheric counts are well in the range of
millions of PPCF.

Measurement of particle size, carried
over by the humidifier, showed that well
over half the particles were less than 0.6
microns in size and 83% to 94% of the
particles were less than 1.5 microns.
(medical authorities have stated that
bacteria in air can travel on particles no
smaller than 2 to 5 microns).

Half of the supply steam’s content of a

morpholine type volatile amine was"

removed by the humidifier before the
steam was discharged to the subject air,
The supply steam contained 10 parts per
million (PPM) of morpholine, the steam
discharged by the humidifier contained 5
PPM in 100% steam, When the steam
added to air at the ratio of one kilogram
of steam to every 133 kilograms of air,
the resulting concentration of mor-
pholine was a virtually undetectable
0.038 PPM.

Use of a properly engineered and
tesied steam humidifier means the ad-

dition of virtually no contaminants to
the environment compared with the use
of water humidifiers, and drip pans,
eliminators etc are not required.

For a steam humidifier to perform
satisfactorily in the foregoing tests its
basic design has to meet a number of
important criteria, including steam
jacketing of the control valve and the
distribution manifold at supply pressure,
full separation of the steam ahead of the
control valve, inverted bucket steam
trap to drain the separator of condensate
and solids. For practical usc, to prevent
spitting when steam is first turned on
and in the event of a condensate system

failure, a temperature switch must be
used to automatically fail the control
valve to a closed position, The total
design of the unit and its accessories is
vital to satisfactory performance of the
humidifier.

Control

A steam humidifier should have an in-
tegral control valve with a characteristic
to match the requirements of the system.
Figure 2 shows the valve characteristic of
an Armstrong Control Valve, modified
linear to provide good control when the
valve is metering on the lower half of its
capacity. These valves are specifically

100% OSA HEAT -VENT SYSTEM
WITH PRIMARY & BOOSTER HUMIDIFICATION
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Figure 4. 100% OSA Hear-vent System with pritary and booster humidification.

Here is another 100% outside air system. In this case, the air leaving the preheat
coil is held ar a constant dry bulb temperature in the 55 to 60°F range. This system
indicates the use of two humidifiers — one as a primary humidifier and the second as
a booster or secondary humidifier.

This system allows a primary humidifier to be controlled directly from a duct
humidity controlfer at a level high enough to maintain a space condition of about
35% relative humidity at a space temperature of 75°F. The booster unit, located
downstream from a reheat coil and fan, can then be sized and controlled to produce
the necessary moisture (o raise the space RH from 35% to some higher condition,
sav 55%, where and when desired. This allows individual humidity control for each
zone al a higher level than otherwise possible.

This is an important combination because the use of the primary unit allows the
capacity of the booster unit 10 be small enough so that super-saturation and visible
moisture will not occur, even when the units are located as close as three feet from
the discharge grifte. Tests indicate that with capacities in the 8 to 10 pounds per hour
range, three feet minimum distance will not produce visible vapour.

In this tvpical air handling svstemn, it would not be psychrometrically possible to
introduce enough humidity into the air temperature downstream from the preheat
coil to give the maximum required condition in excess of 35% RH in the space. The
use of both primary and boaoster humidifiers is the only method for controlling the
relative umidity in space at any level above approximately 35%.

DOHOE
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designed for the purpose of adding
steam to air, they are parabolic plug
valves which allow a longer stroke than
normal industrial valves with the plug in
the orifice even when the valve is ‘full
open’. The design provides rangeability
figures from 10:1 on small sizes and up
to 120:1 on some larger valves. The
majority are greater than 30:1. A num-
ber of companies make and supply good
quality control equipment. Where con-
trols are electric or electronic, it is im-
portant for the humidifier valve to ac-
cept any make of actuator to enable
standardisation per project. In the case
of pneumatic controls, the actuator
should be matched 1o the valve perfor-
mance and have various spring ranges
available for compatibility with the
various systems in use.

For humidity control to be accurate,
the correct controllers must be selected
and properly sited, and the humidifier
valve and operator musi be correctly
sized and be compatible with each other
and the rest of the system.

A high limit humidity control should
be used particularly where high duct
humidity is predicted. In hospitals it can
also be useful to use a separate
high/low humidity sensor for visual or
audible alarm purposes, particularly for
burns units, geriatrics or delivery suites.

Location of Humidifiers

Correct locations are very important to
the overall installation performance.
Ideally, the following guidelines should
be applied:

Install the humidifier at the point of

highest duct temperature, steam is a

vapour and a virtually gas to gas mixture
will result.

The volume and temperature of the sub-
ject air must be able to absorb the ap-
plied steam with a safety margin (special
care must be taken with VAV systems).
Ensure that any air temperature controls
are located either upstream of the
humidifier or at least 2-3 metres down-
stream of the humidifier.

Alr filters should be 3-4 metres down-
stream of the humidifier (or upstream if
possible).

Any other in duct plant item or change
of direction of the duct should be at least
one metre downstream of the
humidifiers.

The humidifier should always fail closed
when the fan stops.

Steam pressure shouid be relatively con-
stant.

Figures 3 to 5 show some typical
systemns. The 100% fresh air heat and
vent system is very typical and usually
poses little problems. However when we

come to a central air handling unit sup-
plying several zones, the system shown
in Figure 4 is quite often not used.
Usually, for reasons of economy, the
primary humidifier supplies the moisture
for all the zones averaging controls or
with one impertant zone having ultimate
control. Consequently the duct
humidity, before the after heaters, will
be high, plus considerable care must be
taken to avoid duct wetting, Thought
musi be given to how much difference
exists in each space in terms of heat gains
and humidity gains external to the plant.
Sometimes it is far better to use extra
humidifiers.

A number of other factors have to be
taken into account in some systems;
large ducts, high velocity, high duct
humidity, wide range of required
humidities, {eg ITU application) and
others. It is impossible to make a book
of rules for all the variations, or to
generalise in such situations, therefore
advice should be sought from the
specialists, or experienced supplier.

We have discussed the various reasons
why steam humidifiers are recommen-
ded in today’s engineering and the
testing that has been carried out on cer-
tain equipment. The biggest en-
dorsement of steam humidifiers is their
use in hundreds of hospitals up and
down the UK and throughout the world.
The reasons for their continued and ex-
panding use, are we think:

Moisture is added in the vapour form.
Steam is sterile and odourless (when
conditioned properly).

Steam is easy to control.

Maintenance on ducts and humidifiers is
very low.

Capital cost is low,

Smali plant room space requirement.

For new hospitals, steam humidifiers
can be specified more easily than any
other types; on old schemes to be up-
dated, they -often represent the only
method of replacing out-of-date equip-
ment or of adding efficient humidity
control to the system,

HIGH VELOCITY, DUAL DUCT SYSTEM WITH
PRIMARY AND BOOSTER HUMIDIFICATION
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Figure 5. High Velocity, dual duct system with primary and hooster humidification.

Like Figure 4, above, the primary humidifier is capable of providing
‘comfort humidification’ only — 30 to 35% RH. Because of space limitations, the
primary humidifier, sized to maintain a duct condition of, say, 90% RH in the mixed
air temperature, can be located as shown ahead of the fan. The humidifier should be
located as far as possible upsiream — no closer than three feet from the face of the
supply fan — to ensure good air mixing and to allow the ducit controller ample time
to sense the condition short of saturation. The use of multiple manifolds will help

provide good air mixing.

Note that the primary humidifier in this case should not be controlled from a
space controller or an exhaust air duct controller, but rather from the supply duct
controller as indicated. Since each zone has ils own temperature-controlled mixing
box, a location of the primary humidifier controller in the space or exhaust duct
could not provide accurate control. Further, the distance between the humidifier
and the controller could cause delayed response or override. .
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fered at Salford University which started
in 1972. This paper describes a
biomedical electronics option of the BSc
sandwich course in Electrical and Elee-
tronic Engineering at the Lanchester
Polytechnic which started in 1977. This
course was designed to educate students
who would be well qualified by their
academic education and practical
training to compete in this sector of the
employment market on graduation. The
holders of Honours degrees would also
be well qualified to enter truly post-
graduate programmes if they so
wished. At the time of writing, there is,
therefore, one full time and one sand-
wich course in the UK teaching
Biomedical Electronics at first degree
level. In view of the importance of prac-
tical experience in biomedical electronics
as discussed in a later section, the author
may be forgiven for his preference of the
sandwich structure. Before a detailed
description of this course it is instructive
to examine briefly the state of
biomedical engineering education on the
Continent and in the USA.,

Courses Abroad

The education of biomedical engineers
on the Continent was discussed in two
recent paperss * %, Direct camparison with
education in the UK is rather difficult
becanse of the differences in the
educational system, but a number of
courses do exist abroad in the field of
biomedical electronics which are com-
parable to those in the UK. Continental
graduates face many of the problems so
well known to their UK colleagues.
Although the Continental education
system differs from that in the UK, the
system of health care is similar. The op-
posite applies in the United States,
where the system of higher education is
comparable to that in the UK, but health
care is provided on a very different
basis. Many BSc courses have been
developed in biomedical engineering in
the USA. Specific degrees in biomedical
engineering were awarded by 25 univer-
sities in 1975. There were 49 others with
biomedical engineering programmes
giving first degrees in electrical
engineering. Hospital internship was a
required component of only five courses
out of the 187 BSc courses listed as
having a biomedical element, It is in-
teresting to note that many students take
a BSc course in bioengineering as their
undergraduate requirement for entry in-
to Medical School and these students
constitule the majority on some courses.
There are also a large number of MS¢
and PhD programmes. It is recognised
now that the rapid development of such
a large number of courses was far too

optimistic. The demand from the em-
ployment market did not expand to ab-
sorb the supply of graduates, This
resulted in a re-¢examination of many of
these programmes. Many were criticised
for not giving their graduates an un-
diluted expertise in engineering, and
thus giving rise to some justified
resistanve on the part of industry to the
employment of these graduates. The
decentralised nature of the health care
delivery system makes it difficelt to
establish a satisfactory career structure
for engineers and physicists in this sector
and there are fears that engineers will be

prevented by the powerful doctors from .

attaining positions of substantive
authority and responsibility.

The Course at the
Lanchester Polytechnic

The Lanchester Polytechnic runs well
established and successful sandwich
degree courses in electrical and elec-
tronic engineering and in biology. These
courses, together with the research and
other educational activities, resulted in
close links with industry and the Health

-Service and provided the springboard

for the development of ‘the biomedical
electronics course aption.

As a result of discussions with scien-
tists and engineers working both in in-
dustry and in the Health Service and the
considerations outlined already, the
following set of requirements were
drawn up for the design of a biomedical
electronics course option.

1. It should provide a full education in
the relevant aspects of (a)} electronic
engineering and (b) of the principles of
its applications in the fields of medicine
and biology.

2. It should provide an introductory
education in bioclogy, anatomy and
physiology.

3. It should enable students to gain first
hand practical experience of biomedical
electronics both in industry and the NHS.

4. The course should be structured to
allow students to leave the specialist op-
tion at any stage and continue their
education towards a conventional BSc in
electrical and electronic engineering,
This ensures that no pepalty is incurred
as a result of the early specialisation and
when students complete the course they
will be able to seek employment on the
basis of a well informed decision foun-
ded on practical experience.

It was decided that the biomedical
electronics course should not stand en-
tirely on its own, but it should be a fully
integrated option within the existing
electrical and electronic engineering
course. The sharing of as much of the
teaching as possible has a number of
benefits. It helps to emphasise to the
students and to employers our commit-
ment to the maintenance of the standard
of the engineering content of the course.
It promotes the exchange of ideas bet-
ween the two groups of students and
highlights the common foundations of
electrical and electronic engineering
regardless of the area of eventual ap-
plication. This arrangement also
minimises the difficulty of implementing
the transfer of students from one group
1o the other. Lastly this is the mdst
economical scheme for the estimated
number of between ten and twenty
biomedical electronics students in each
year of intake. The biomedical elec-
tronics option, called B stream or group,
was thus designed to fit within the
framework of the already existing elec-
trical and electronic engineering course,
called A stream.

The Course Structure

The common structure of the A and B
stream courses is best explained by
reference to Figure . This shows that

Figure 1. The course siructure showing
the arrangement of the academic” and
training periods.

YEAR | , YEAR 1l

YEAR 111 LYEAH 1w

11 weeks E 40 weeks | 39 weeks

28 weeks 30 weoks

Juns ]0:!. Daec,

33 wuksi‘ 33 weeks I 24 weeks | 13
hl

21 weeaks

13 11 weeks | 38 waeks | 32 weoks

Oct. Dec, | Jan, Oct. June

T
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Pi, } Exam,

C denotes College Period; T denotes Professional Training Period; V denotes Vacation Period.

T

Pt. 2 Exam.

f‘

Pt. 3 Exam.
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two periods of practical training
(totalling 68 weeks) are sandwiched bet-
ween three 3-term academic periods at
the Polytechnic (totalling 92 weeks). The
whole course can be completed in four
academic years. This structure enables
the student to spend two conventional
(September-June) academic years at the
Polytechnic. The academic and training
periods are made long enough for the
development of a coherent programme,
arranged and supervised jointly by the
Polytechnic and the training company or
hospital, in each. The students are thus
able to correlate their knowledge of
theory and practice. The only disadvan-
tage of the above scheme is the 13-week
summer break mid-way through the
second academic period. This price is
considered to be well worth paying to
obtain the many benefits resulting from
this particular structure.

The Academic Periods

The first academic year is used to lay the
foundations of the whole course and to
bring the students who entered with dif-
ferent backgrounds and experience up to
a.common level in each subject by the
end of the year, The results of the
examinations at the end of the first year
are used to advise students whether to
follow the more analytical Honours
Degree course or the more descriptive
and less analytical Degree course,

Each technical subject area is treated
at both the Honours and Degree leveis in
the second and third years of the course.
Figure 2 shows the Honours level sub-
jects offered in each of the three years of
the course, together with a brief sum-
mary of the syllabus content, Each of
the subjects listed is allocated ap-
proximately 90 hours of class contact per
year for lectures, tutorials and seminars.
A further forty three-hour long periods
are available in each academic year for
supervised practical work in the various
laboratories. In the final year these prac-
ticals are additional to the project
carried out by each student. Students
must take all of the subjects in their
group in the first two years of the
course. In the third and final academic
year they can select the ones most ap-
propriate to their particular area of in-
terest. Each Honours student is required
to take five of the subjects offered, one
of which must be Mathematics.

It can be secen from Figure 2 that
students taking the biomedical elec-
tronics ‘(group B) course study
mathematics, electronics, circuits and
systems together with those students
who take the mainstream electrical and

electronic engineering course (group A).
Group B students also take a life science
subject in each of the three periods as
well as a specialist instrumentation sub-
ject in the second and third years.

The designer of any course is faced
with numerous excellent arguments for
the inclusion of many topics in the
course. There is, however, only one
argument for excluding topics. This is
the one created by the necessarily finite
amount of time available in any
programme. Thus, many painful
decisions have to be taken during the
process of course design about the
relative importance of topics for the
purposes of the particular course in
question. For example, the exclusion of
engineering drawing from the first year
group B syllabus was one of these dif-
ficult decisions. [t is hoped that some
experience of this subject can be ob-
tained during the first training period.

The three life science subjects provide
an introductory education in this field
throughout the course. A-level standard
knowledge of these subjects is not
assumed as a prerequisite for taking the
course which is structured to provide a
fundamental knowledge (Figure 2).

The second year Group B specialist
subject, biomedical eqguipment
technology, includes under this title a
number of distinct themes. One of these
themes is an introduction to instrumen-
tation systems and components with
special reference to physiological
measurement. The constituent parts of a
general instrumentation system (trans-
ducers, signal conditioners, recorders
and displays) are outlined and then
discussed in detail. Another theme
covers the topic of imaging. The prin-
ciples of image construction are
described together with the factors that
limit resolution. This is introduced by
emphasising the principles common to
all imaging systems. The process of
image formation is discussed together
with the limits placed on resolution by
diffraction and other effects. The
description of particular imaging
systems used in medical diagnosis is
based .on these common fundamentals,
pointing out the influence of practical
considerations, such as the state of the
art of source, sensor, processor and
display technology. Electrical, micro-
biological and other safety considera-
tions are dealt with in a further
section. The relevant user-orientated
aspects of electrical power supply are
also discussed as one of the themes of
this subject, since B group students do
not take the designer-orientated second
year power engineering subject.

The final year specialist subject,

physiological measurement, is concer-
ned with the measurement of bioelectric
potentials, body fluid pressure, flow,
volume and composition and sensory
measurements. The techniques for
carrying out these measurements are ex-
plained and the knowledge of system
components gained in the second year
biomedical equipment technology sub-
ject is used to describe the instruments
employed and their characteristic
specifications. Techniques using
ultrasonic and ionising radiations are
also included emphasising the in-
strumentation aspects. It is envisaged
that the typical B group student will take
the following subjects in the final year:
mathematics, physiological measure-
ment, environmental physiology, elec-
tronics and one other from those
listed in Table 2. The choice of the
extra subject enables the student to
orient his studies either towards com-
puter systems or control systems, in-
cluding systems analysis, or the com-
munication of signals and their analysis.
All the students carry cut an individual
project in the third year. This work is
presented as a series of project talks and
a formal bound report. The project
marks carry a considerable weight in the
final degree assessment,

Transfer from group A to group B is
possible only at the end of the first year.
The student is required to study the life
science subject according to a directed
programme during the first practical
training period and to show the
prerequisite ability to study Systemic
Anatomy and Physiology at the start of
the second year. Transfer from group B
to group A is possible at the end of the
first and second years, The former
requires a directed study of mechanical
engineering similar to the above. The
latter is by the appropriate choice of five
final year subjects out of six available to
both groups. Since the B option was
designed with the guidelines governing
the criteria for acceptability by the
Professional Institutions in mind® ®, the
transfer between groups is not affected
by this consideration.

The Practical Training

The aims of the practical training
periods can be divided into two broad
groups: The student is expected to
acquire firstly technical knowledge and
skill, and secondly information regar-
ding the administrative, social and
career structure and methods of working
of industry and/or the Health Service.
Although the training programmes tend
to be written in terms of the technical
content, both aspects are equally impor-
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First Period

Second Period

Third Period

Subjects for
Group A and B

Electronics

Device physics, device models, circuit models
and calcularions, switching circuits

Mathematics

Determinants, vector algebra, complex numbers,
hyperbalic functions, co-ordinate geometry,
differentiation, integration, diffcrential equations

Electrical Circuits

Component models, resistive circuits, time response,
sinusoidal response

Electromagnetism

Electrostatics, steady currents, magnetostatics,
E-M induction, Maxwell’s equalions

Physical Science

Waves, acoustics, kinetic theory,
thermodynamics, magnetism

Materias science Group A only

Atomic and Nuclear physics, fonising radiations,
safety Group B only

Electronics

Smalt signal medels and circuit applications,
feedback, analogue and digital circuits

Mathematics

Matrices, surface and volume inlegrals, vector
analysis, partial differential equations, Fourier
series, Laplace transforms, complex variables,
computer methods

Circuit Analysis

Reactance one port networks, two port networks
and their parameters, introduction to computer
aided circuit analysis, modulation, transmission lines

Linear Systems

Introduciion 10 systems and signals, system models,
response and analysis.

Engineering systems Group A only

Biological systems Group B only

Electronics

Devices and models, analogue and digital circuits
and their analysis, fabrication and packaging methods,
clectronics in instrumentation

Mathematics

Complex variables, Laplace and Fourier transforms,
differentizl equations, statistics

Computer Aided Circuit Design

Component and device models, linear and
non-linear circuits, sensitivity anatysis,
aptimisation, layout design

Telecommunications and Signal
Processing

Signals, signal analysis, noise, information theory,
coding analogue and digital modulation, typical
systems

Control Systems

Systemn representation and identification, sampled
data, adaptive and optional control, system design

Computer Systems

Histary and development, principtes of operation,
configurations, software, considerations, analogue
and hybrid computers

Subjects for
Group B only

Life Science
Biomolecular science, basic anatomy and
physiotegy, genetics

Systemic Anztomy and Physiology
Bioeleetrical phenomena and physiolegical control,
body fluids and 1heir circulation, respiration,
digestion

Biomedical Equipment Technology
Instrumentation systems, transducers, signals,
signal conditiening displays, imaging, diffraction,
image formation, holography, system examptes
Electrical power systems, supply components,
networks. Safety

Environmental Physiology

Physiological effects of external temperature, fuid
pressure and gravity resisted forces,
biomechanics, the work environment

Physiological Measurement

Measurement of bioelectric potentials, fluid pressure,
flow and volume bedy fluid composition, sensory
measurements, radiation techniques

Subjects for
Group A only

Mechanical Science

Statics, kinematics, kinetics, vibrations, strengih of
materials, fluid mechanics

Engineering Drawing
Perspective, isometric, first and third angle
projections. standards

Electromagnetic Theory

Vector analysis, general solution of Maxwell’s
equations, lime dependent fields, circuit laws and
component modefs, transmission lines, fields and
maving systems.

Power Engineering

Applied mechanics, heat engines, praperties of
malegrials, circuil theory, transformers, electrical
machines, supply systems

Electromagnetic Waves

Guided waves, distributed circuits, radiarion,
propagation, reccplion transmission

Electrical Power Supply

System requircments, components, operation,
stability protection system examples

Electrical Machines

Design, thermal effects, generalised theory, siatic
converters, applications

Figure 2. Honours level subjects studied during college periods, together with a brief sununary of their content.
Group A. Existing electrical and electronic engineering course.

Group B. Biomedical electronics course.

tant for the student in making sub-
sequent career decisions.

The deciston whether 1o enter industry
or the Health Service, and which one of

the areas of activity of these
organisations to choose can be made on
the basis of some seventy weeks’ first
hand experience. Some students may

decide that even though they completed
the B option of the course, they would
prefer to wark in a different branch of
the electronics industry {for which they
are qualified without necessarily having
to undertake further academic work), or
indeed to make a complete change of
career. This decision, too, is based on

experience and it can be made at a time
when such a change is relatively easy to
accomplish. -

The training element of the sandwich
course, therefore, enables the student to
acquire technical skills and to see the
practical applications and implications
of his academic studies and also to make
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an informed choice of career on
graduation, The training organisation
also benefits by having the opportunity
to employ someone who may be known
personally and who can do useful work
with relatively little extra training and
someone who is unlikefy to have based
the decision about his career on a
misapprehension. The subject of
biomedical engineering is particularly
prone to the generation of mistaken im-
pressions and one oflen hears employers
say ‘‘we want people who really under-
stand what this subject is all about in all
of its aspects’’.

It is not possible to prescribe a set
course of training to be followed by all
students, since their needs, abilities and
the circumstances of their training vary
considerably. It is, however, possible to
outline the elements that make up a suc-
cessful training programme’. Ideally all
students should get experience of both
industry and the Health Service. College
based students can do this by seeking
employment in industry for one of their
training periods and in the Health Ser-
vice for the other. Sponsored students
can be seconded from their sponsoring
organisation to spend some time *on the
other side of the fence’. Manufacturers
of medical electronic equipment usually
have close research and development ties
with some hospital departments which
are useful for the establishment of such
secondments.

The first period of training is suitable
for the development of the practical
skills relevant to the work of an elec-
tronic engineer and fer providing an op-
portunity for the student to gain ex-
perience of the many different functions
and departments of the training
organisation, and thus to develop a
more general appreciation of the way
these parts inter-relate to form the whole
of a company or a hospital. The
technical competence of students is not
generally sufficient at this stage for the
satisfactory completion of development
projects,

The second period of training is when
students are able to undertake
sometimes quite extended development
projects. At best, such a project should
be a wide-ranging one enabling the
student to gain correspondingly wide-
ranging experience. As an example this
sort of project may involve the in-
vestigation of a particular feature of a
range of equipment and the develop-
ment of apparatus for its checking and
calibration. Such a feature may be the
power supply or the input amplifier
which require periodic safety checks.
Another project may involve the investi-

gation of the compatibility and inter-
facing of a group of instruments that are
to be used together in a novel way.

The process for the arrangement of
practical training usually starts soon after

‘the prospective student is interviewed

at the poiytechnic. This interview
enables the staff to discuss with the
student the many aspects of the course
and of the practical training. One can
assemble a picture based upon these
discussions and information from the
students’s application form about
his/her interests, personality, geo-
graphical and other preferences and
constraints. The student is then in-
troduced to a company, or to a par-
ticular hospital or Health Auvthority
which is known to be interested in
providing training for students taking
the biomedical electronics option and
the work of which is known to be of
suitable depth and breadth for the
satisfactory completion of the training.
This introduction is normally followed
by an interview by the training
organisation. Some of the more enter-
prising students apply for training places
themselves to companies or hospitals not
familiar with this particular course and
the training arrangements. In these cases
a member of the Polytechnic staff visits
the prospective training organisation to
discuss these matters and to assess its
suitability. If these discussions are suc-
cessful, a scheme of training is drawn up
in due course. It is Polytechnic policy to
have agreed training placements for all
but a very few students before the start
of the first academic period.

Liaison between the training
organisation and the Polytechnic is
maintained by regular visits by the
Polytechnic tutor and students are
visited by their tutor approximately
three times in each period of training.
The prime purpose of these visits is to
assess the student’s progress and to
discuss this progress and possible
changes in the programme with the
training supervisor. The visits also em-
phasise to the student the link between
the academic and training elements of
the course and the continued interest of
the tutor in the student’s progress.

A record of the training undertaken is
kept for each student for the purposes of
approval by the CNAA, although no
formal grading procedure is applied.

Summary

1. The application of electronic in-
struments in medical - diagnosis and
therapy is well established.

2. Thete is a demand for electronic
engineers both in industry and in the

Health Service at all
educational attainment.

3. It is possible to identify a set of objec-
tives for a first degree course in
Biomedical Electronics. An important
element of this course should be the
provision of practical experience in in-
dustry and in hospitals.

4. Such courses are available both in
Europe and in the United States.
Although the postgraduate course
provision was satisfactory in the UK in
the early ’seventies, only one full time
undergraduate course was in operation.
S. A sandwich course can be designed in
Biomedical Electronics as a major op-
tion of an existing BSc¢ course in Elec-
trical and Electronic Engineering.
Provision can be made for entering and
leaving the option. The option can be
arranged to follow the guidelines laid
down by the IEE for exemption from its
educational requirements.

6. The option described started at the
Lanchester Polytechnic in Coventry in
September 1977.
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Introduction

Drainage and sanitation is the one fun-
damental service required to sustain our
way of life. We take it for granted, but
in many parts of the world it is either
non-existent or, at best, crude and defec-
tive, '

The lack of proper sanitation — or a
system which fails to function correctly
— can quickly lead to outbreaks of in-
fection which will re-occur.

Because most systems of sanitation
rely ppon gravity as the motive force.
they should function indefinitely once.
installed correctly, providing they Ho not
suffer from misuse or environmental
change,

In a perfect world, therefore, main-
tenance would be unnecessary and. there
are many systems that have been in-
stalled for decades that do come into this
category. However, experience suggests
that in the majority of cases mainten-
ance is required even if only to counter-
act the effect of time and weather.

Very rarely are the designs of various
systems perfect; it is usually a com-
promise, as sanitation systems are only
part of a number of building elements
and cannot dictate special requirements
to the other members of the design
team.'

Because sanitation is a gravity service
taking mixed waste, it is liable to suffer
from blockage occurring within the ap-
pliances and/or pipework systems.
Within 'hospitals the provision of
adequate sanitation is crucial to medical
care, as well as for the back-up services
such as pathology,. pharmacy, X-ray,
etc.

Faulty water

surface pipework

systems may not have an immediate and
dramatic effect upon the health of the
occupants, but can affect the fabric or

Drainage and Sanitation
for Hospitals and other Buildings

ROLF PAYNE HNDip TEng(CEl) L10OB FIOP FIHospE

The author hofds a commission to fecture within the National Health Service on
‘Planned Maintenance in Drainage and Sanitation’.

Planned Preventive Maintenance

structure of the building. If unattended
repairs can prove very costly, and the
building may even become unfit for
habitation.

A leaking gutter may allow water to
penetrate via the facia or eaves into the
roof timbers, ceiling and wall finishes,
causing extensive damage and even
collapse of the ceiling. See Figure !

maintenance operation.

Those parts of the buiiding away from
the point of blockage may not be im-
mediately affected, but, as the captive
cffluent backs up the pipework, it will
reach appliances on the same level
causing further spillage and cleaning
problems,

Blockages are cansed by a number of

Figure 1.

Sanitary Failure

A failure of the sanitary services within
any building is always an emergency. It
is very difficult to isolate quickly
sanitary appliances connected to the
blocked system. Spillage of effluent will

usually occur together with the possible,

release of pathogenic bacteria into the
environment, either directly as a result
of the spillage or during the ensuing

associated factors:

Poor design and installation.

Unsuitable pipework material.

Misuse of appliances.

Inappropriate or non-existent mainten-

ance.
In this paper I concentrate on the

maintenance of sanitary and surface
water systems but by the nature of the
problem the above factors must also be
‘part of the overall planned maintenance
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study.

During the design stage of any
project, it is essential to consider the life
of the system and ensure adequate main-
tenance facilities. Manholes, cleaning
eyes and rodding points should be built
into the scheme in positions where they
are easily accessible, and can be used
successfully without disrupting the func-
tion of the building and creating a
health risk during their use.

If the basic rules of good design are
followed in the British Standard Codes
of Practice CP301% and BS5572(1978)°
many of the points that are known to
cause maintenance problems will be
eliminated.. In -hospitals, design infor-
mation is limited, but the Building
Research Station produced a useful
Digest in 1967 and Marley Extrusions
published a Technical Paper on the sub-
jectin 1977.°

It is particularly important that the
correct pipework material is used (o suit
the effluents likely to be discharged, ie
high temperature or corrosive. The pipes
should be smooth bore with well
radiused fittings and with jointing
systems that do not cause protusions-in-
to the bore of the pipe.

Corrosion in
100mm cast iron

Figure 2.

The misuse of sanitary appliantes can
take place in the home, but as the user is
directly affected it usuvally occurs in-
frequently. It is, however, prevalent in
hospitals where all appliances, and par-
ticularly WCs are considered ideal
disposal points for anything from scrub-
bing brushes to towel holders.

It is difficult to educate all concerned
in the correct use of appliances and the

- effects of misuse. All initiation courses

for new staff should include a taik by the
maintenance supervisor on these
problems and the risk to health misuse
can cause.

In psychiatric hospitals the problem is
accentuated and the watchful attitude of
the nursing staff should include looking
for signs of flooding caused by misuse of
sanitary appliances.

In one particular case where blockages
occurred at regular intervals due to the
disposal of large numbers of paper hand
towels in the WCs, the problem disap-
peared when hot-air hand driers were in-
stalled in place of the towels,

Planned Maintenance

The planned maintenance of drainage
and sanitation pipework systems is
required to prevent, where possible, any
failure and to deal rapidly with those
failures that do oceur.

A failure occurs when the pipework
systems will-not remove quickly, quietly
and without causing a nuisance waste
matter deposited within the appliances.
it also includes the problem of roof
water penetrating the building.

To successfully carry out these tasks
the following must be available:.

Adequate up-to-date as installed record
drawings and specifications of the
various systems, catalogued and stored
in such a way that the management and
maintenance staff can quickly and easily
identify the work involved.

An organisation and management con-
trol system with adequate funds,
shitable 1o carry out effectively the work
required.

A meaningful maintenance programme
tailored to the estate and capable of
being carried out in accordance with set
procedures.

Sufficient trained staff with the correct
stores and equipment to undertake the
work in accordance with the programme
and also the capacity to deal with
emergency calls,

Remedial Work

It is preferable where possible to
eliminate points of constant repetitive
maintenance rather than clean up as ané
when required. During the survey
necessary to assess the work load and
create a planned maintenance scheme.

Certain defective points in the
existing systems will be discovered from
records, observations and staff
discussions. Where possible they should
be reinstated correctly, as in the long
term the cost will be less than continuous
planned maintenance.

Figure 3. Defective manhole blocked
with towels.®

By carrying out such remedial works,
a sanitary system can be created in which
emergency maintenance will be reduced
to a minimum, and the controlled plan-
ned maintenance programme can be
methodically undertaken without the
disruption caused by emergency calls.

To be able to undertake remedial
works, the management must firstly be
able to identify those sections of the
systems where repetitive maintenance is
being carried out. To diagnose the cause
of the trouble and decide upon the ap-
propriate remedial action.’

Infill Buildings

Additions to existing buildings, the erec-
tion of so-called temporary buildings
and infill buildings in courtyards can
create problems regarding the planned
maintenance of existing services. The
erection of a glazed, covered way can
either prevent or make extremely costly
the maintenance of the gutters and win-
dows above it.

Most courtyards have existing
drainage, as it is a convenient place to
construct manholes and collect
drainage from adjacent buildings. Too
often when a new building is then erec-
ted little regard is taken of the existing
services. This is particularly truze when
the new building is only ‘temporary’ as it
may be placed directly over existing ac-
cess covers. When this type of building
work is being planned, it is essential that
an accurate survey is made of those ser-
vices likely to be affected and such ac-
cess points that may become unuseable
should be resited,

New Works

The maintenance of new works com-
mences on the drawing board and
should be minimal if the correct
materials, fittings and gradients are
used, so that there is enough documen-
ted information to assist and guide the
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cautious and well-informed designer of
the public health services to carry out his
task within the design team.> > *

The basic rules of good design for
maintenance purposes are:

The use of smooth bore pipework
material to suit the effluent type.

Fittings that are also smooth internally,
well radiused and junctions that are
oblique to the direction of flow,

The absolute minimum of bends and
offsets.

Runs as short as possible and maximum
- flows.

Gradients to suit the discharge rate of
the appliances — not the convenience of
the service space.

Adequate access, both into and to the
pipe networks; perferably above ap-
pliance flood level.

U T
Figure 4. Access inaccessible.

There are some appliances, equipment
and user processes that are known to
cause maintenance problems. Kitchen
drainage is possibly top of the list, as the
waste is colloidal, of high solid content
and often without the velocity to be self-
cleansing. However during a recent sur-
vey of a number of kitchens, it was
noted that a considerable proportion of
blockages of the drainage system could
have been prevented by better and stric-
ter kitchen management.

In hospitals the use of bedpan
macerators is recognised as an aid to
good nursing, but the system is con-
stantly failing due to the waste drain
becoming blocked. Tests have proved
that the equipment and systems,can
operate successfully if the basic rules of
good design are followed and the staff
do not misuse the equipment,

Figure 5. Old manhole blocked with
waste from bedpan macerator.

During the planning of a new building
complex, it is important to try to
rationalise pipework materials and fit-
tings, so that replacements or
modifications can be carried out easily
and quickly using standard items.

This is particularly important in
laboratory design, where it is often nec-
essary to rearrange the benching layouts,

Existing Estates

A considerable proportion of our
existing building stocks have sanitary
systems designed in accordance with
rules formulated in the 19th century and
arc totally inadequate to carry 20th cen-
tury effluents — particularly from such
complex buildings as hospitals. These
systems are often in a poor state of
repair, especially the external un-
derground systems, and planned main-
tenance coupled with remedial work is
essential.

Roof drainage should not be neglec-
ted. As they are exposed to the weather,
a continuous slow decline in standard
can ultimately lead to a requirement for
complete replacement of the gutters and
down pipes. This can be very expensive
and usually requires scaffolding for the
work to be successfully undertaken. If
left unattended, the break in the system
will let water enter the fabric and struc-
ture of the building, necessitating ad-
ditional expensive remedial work and
possibly heating of the building to dry
out the moisture.

The internal discharge pipework
systems may be in cast iron with lead run

joints, or external to the face of the
building and consequently subjected to
the affects of the environment.

Figure 6. Efflorescence and damp due
to leaking down pipe.

The external systems will show the
same signs of general decline as the rain
water systems, but here maintenance is
of greater importance as a break in the
system will result in the release of ef-
fluent on to the face of the building.
Remedial work will require that the
stack is taken out of use during repair,
with consequent disruption to the build-
ing’s function,

If the internal system is trouble free, it
will only require a general inspection at
infrequent regular intervals to identify
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those areas that are showing signs of
general decline.

Planned Maintenance

Planned maintenance is always
necessary with all sanitary systems if the
management of any organisation is to
ensute the smooth and uninterrupted
working of the building, to comply with
the Public Health Act 1936, and the
Safety, Health and Welfare Act 1974,

It may mean a general inspection
every five years, or an elaborate
programme, based upon a four week
time interval extended to suit the in-
dividual requirements of each item of
equipment and part of the system.

A programme that is devised for any
building must be individual to the
building and flexibie in time and con-

tent. It is pointless and expensive to
maintain at regular monthly intervals
when only vyearly inspection is
necessary.

The programme devised should,
therefore, include a monitoring and
recording procedure, so that the
frequency can be adjusted. The
programme must be capable of dealing
with emergency calls.

Conclusions

In this paper it has not been possible to
deal adequately or thoroughly with all
the aspects of planned maintenance for
sanitary systems for all types of
buildings. Every large building complex
must have some form of planned main-
tenance programme, as the cost, health
and safety implications of neglect could

Product News

Design Notes for the
Middle East

The Chartered Institution of Building
Services has published ‘Technical
Memorandum No. 4 — Design Notes
for the Middle East’ prepared for the In-
stitution by a task group under the
chairmanship of Mr J. P. G. Gold-
finger.

The rapid development of the coun-
tries of the Middle East has involved
Building Services Engineers from all
over the world in the application of their
specialist knowledge to an area with ex-
treme climatic conditions, changing
social patterns and technological exper-
tise.

A great deal of experience has been
gained, particularly in the last ten years.
These CIBS Design Notes seek to
provide designers of engineering services
with all the basic information required
to engineer building services to satisfac-
tory standards in the Middle East. It
seeks to direct the designer to the ap-
propriate section of the CIBS Guide and
other equivalent Guides and sources of
information,

Technical Memorandum No. 4 is
available from the CIBS Publications
Department, 49 Cadogan Square, Lon-
don SWIX 0JB. Tel: 01-235 7671 —
price £10, including postage and han-
dling. CIBS Members can obtain one
copy at the special members’ price of £7.

THree-WheeIed
Fork Truck Range

Now available in the UK is a new range
of three-wheeled battery electric lift
trucks in capacities of 1,000, 1,200 and
1,500 kg. The trucks, manufactured by
Allis Chalmers and marketed by ACR
Lift Truck Ltd, are designed for sim-
plicity of maintenance and ease of
operation.

For further information please con-
tact: Mrs V. Cockereli, ACR Lift Truck
Lid, Chalmers Way, North Feltham
Trading Estate, Feitham, Middlesex.
Tel: 01-751 0222,

Multistage Pumps

Europe’s largest manufacturer of shell
boilers, NEI Thompson Cochran
Limited, has a contract with Grundfos
Pumps Limited for the supply of boiler
feed pumps.

The pumps are from Grundfos’ CP
and CR ranges. The multistage pumps
are engineered specifically to meet the
demanding coperating conditions of
today’s sophisticated automatic steam
raising plant. Grundfos make extensive
use of stainless steel and diamond
polished tungsten carbide for fabricated
components, bearings and seal surfaces
and the pumps have gained an enviable

have serious implications on the smooth
running of any establishment. ~
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'Drainage on 20th Century Hospitals by Rolf
Payne. Hospital Development Sept/Oct 1974
and Nov/Dec 1974,

2British Standard Code of Practice CP301
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(1978) Sanitary Pipework.

“Building Research Establishment Digest 81
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‘Marley Plumbing Technical Paper No 2:
Sanitary Pipework and Drainage Systems for
Health Buildings.

SHospital Engineering Oclober, 1977. The
Use and Construction of Manholes gnd In-
spection Chambers by Roif Payne.

"The Building Maintenance Cost Information
Service.

reputation for long, trouble-free life.

Grundfos also provide an excellent
back-up service, and these two points
played a major part in our decision to
continue using Grundfos whenever
possibie.

- For further information contact:

Toby Ofliver or Nick Hopewell-Smith on
01-486 8561.

Foam Insulation
Development for Lofts
and Roofs

Lofts and roofs can now be
mechanically insulated with a foam that
sets in situ. A new aminoplast foam has
been specially developed for roof ap-
plications, and is now available under
the name, Superoof, throughout Great
Britain from John Baker (Insulation)
Ltd.

Applications include occupied as well
as vacant residential properties, hotels
and restaurants, factories, offices, shops
and showrooms, schools, hospitals and
municipal premises and certain
agricuttural  buildings, such as
mushroom and chicken houses,

The product is applicable under the
Government’s energy conservalion
grants covering industry and commerce
and public buildings (the latter to be ap-
plied for by local authorities), since it
achieves the required calculated U-
values.,

Further information is available from
John Baker (Insulation) Lid, Superfoam
House, High Street, Henfield, Sussex.
Tel: 079-155 3561.
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Consumat Incinerators

Havering Health District had been
operaling an incinerator for many years.
It was smoking so badly, so they decided
to replace it with a new unit. The new in-
cinerator had to be reliable and be able
to handle all the various types of waste
on site — plastics included. The in-
creasing use of plastics in hospitals
creating many problems with conven-
tional incinerators. The District
Engineer wanted a machine that would
be both safe to the operator in accor-
dance with the Health and Safety at
Work Act, and that would be smoke-
free.

The Consumat covers the safety
aspect with its automatic hydraulic
loader. The operator is not in any way
exposed to the hot fire bed of the
machine. In addition, the loader takes
away the need for operator judgement
— he cannot overload the machine.

On the emissions side, the objective
was to meet the standards of the Second
Working Party on Dust and Grit
Emissions. The Consumat unit meets
these standards even when burning
plastics — without having to fit costly
wet scrubbers, cyclones, etc.

A Consumat Type C-150 loader was
purchased. It was installed in a very con-
fined space and connected up to an
existing free standing stack. Com-
missioning engineers baked-in the refrac-
tory on site and trained the operator,
and the incinerator comfortably handles
420 1b/hr of general hospital waste.

Of course, the unit can also be put out
in the open. One such job was at Turner
Village Hospital, Colchester. On a
smaller scale they were looking for an
incinerator to destroy 300 Ib/hr of
waste. The Consumat Model C-120 was
chosen by the District Engineer for this
job. In this example the incinerator was
fitted with an *air curtain’.

Robert Jenkins Systems’ engineers in-
stalled the machine, it was enclosed with
a simple screen as.an ‘aestheticaily ac-
ceptable installation’. The only external
access to the machine is the loading door
of the air curtain loading extension.

Robert Jenkins Systems offers a com-
plete service in evaldation of the
problem, site survey, fabrication to
requirements, installation inside or out-
side existing buildings, hook up to
existing stacks, supervised bake-in of
refractory on site, training of operators
to ensure smooth hand over, after-sales
back-up.

Further details from: Robert Jenkins
Systems Limited, Wortley Road,
Rotherham, Yorks S61 ILT. ‘Tel:
Rotherham (0709) 76701, 64201.

Naidex Exhibition —
Wembley

Nicholls & Clarke will again be
exhibiting at the National Aids for the
Disabled Exhibition to be held at the
Wembley Conference Centre, November
21-23, 1979.

On Stand 111, their main exhibit will
be the ‘Phlexiplan’ range of kitchen fur-
niture. This was first introduced at
Naidex in September 1978 and im-
mediately became established as a very
versatile range of kitchen equipment
available to the disabled client.

Full information about the entire
range of sanitary and ironmongery fix-
tures, supplied by Nicholls & Clarke,
will be available at the Stand, and
specifiers are invited to apply for the
new catalogue PH2 which incorporates a
full range of hospital sanitaryware.

Precise Temperature
Controller

This instrument is ideal for control-
ling the temperature of such equip-
ment as computer enclosures, constant
temperature baths (water, oil, chemi-
cal) injection moulding equipment,
etc.

Model 72A which minimises RF1
generation, is a zero voitage firing,
non-indicating proportional tempera-
ture controller which can maintain a
resistive load, carrying from [-15
amperes, to an accuracy of within
+£0.1°C of a specified set point tem-
perature between —90 and +450°C.
All the active elements are solid state
with virtually unlimited lives. The
averail size of model 72A is only
3x3ix1 inches and it weighs only
6 ounces, as the auto-transformers,
magnetic amplifiers and relays are
replaced by a triac.

The controls consist of coarse and
fine adjustments for the set point and
a gain control, An alternative optional
external set point with a dial adjust-
ment, calibrated in 0-100 reference
marks only, can be mounted remotely.

The instrument requires a negaive
temperature co-efficient thermistor
type resistance sensor with an oper-
ating range of 300 to 30,000 ohms.
Standard RFL sensors can handle
temperatures of —90 to +450°C in
six overlapping ranges.

The sensor actuates a bridge cir-
cuit causing a variable gain amplifier
to supply a signal to the triac firing
circuit. The value of the signal is
proportional to the difference between
the temperature registered by the
sensor and that indicated by the set
point. So long as a signal persists the

triac is pulsed into conduction every
time the AC cycle causes the supply
voltage to pass through zero. The
number of integral cycles supplied to
the load is therefore proportional to
the signal,

For further information please con-
tact: Mr N. Macdonald, Ancom Lid,
Devonshire Street, Cheltenham GL30
JLT. Tel: 0242 53861 or 24690.

Clip-on Toilet Bowl|
Fragrance

An air-proof blister pack is used to
preserve the strength and fragrance of
the foam active toilet bowl cleaner, Ozi-
Loo. It has been specially designed for
easy-fit, economical and effective use in
commercial and industrial toilets. Stated
to be able to clean and freshen con-
tinually for over 500 flushes, Qzi-Loo
contains a new formula of blended
chemicals, but no acids. The foam
cleans with hydro action detergents and
has a pleasant lemon fragrance to over-
come all odours.

A simple and unobtrusive clip-on
unit, the manufacturers claim it will last
up to two months on ten flushes a day.

Priced at £12.35 per box of 20 in-
cluding packaging, postage and VAT, it
can be purchased direct from G. H.
Wood & Co Ltd at Wealdstone Road,
Kimpton Industrial Estate, Sutton,
Surrey SM3 90ON. Tel: 01-641 4719.

Range of Disinfectants

Established in 1903 and one of the first
companies to manufacture household
aromatic disinfectants, Newlands Bros &
Mumford Lid, London, announce plans
to enter the commercial and industrial
markets with their wide range of proven
products.

Among the Newlands products being
made available to the janitorial and
other commercial markets are their
scouring cream and lavender, pine, anti-
septic and telephone disinfectants, the
latter having the approval of the Post
Office Telecommunications Quality
Assurance Division.

For these markets too is the com-
pany's drinking glass sterilizer, which
has powerful bactericidal and detergent
properties, yet is odourless, tasteless and
colourless. Also, their chewing gum
solvent which is a light amber liquid
mobile, equally efficient for removing
lipstick, pencil marks, grease, tar, etc.

Further details are available from
Newlands Bros and Mumford Ltd, 324
Harrow Road, London W9 2NP. Tel:
01-286 7231.
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ESSEX

AREA HEALTH
AUTHORITY

cations and execution of capital

colleagues.

divided into five geographic districts.

Witham 516515 ext 238.

Closing date: November 26, 1979,

ASSISTANT AREA
ENGINEER Ref. 491

Experienced Engineer required to carry out design specifi-

throughout Essex. Successful applicant will also be invol-
ved in a variety of tasks relating to the maintenance of the
Estate. Applicants must hold an HNC in Mechanical or
Electrical Engineering including industrial Administration or
equivalent qualifications, and have proven managerial
experience and the ability to work effectively with

Essex Area Health Authority comprises more than fifty
hospitals plus health centres and ambulance stations

Further information from Mr D, Gray, Area Works Officer,

Salary: £5,328-£6,309 pa lincrease pending} plus 5%
bonus for involvement inincentive bonus schemes.
Application form and job description from Area Personnel
Officer, Essex Area Health Authority, Collingwood Road,
‘Witham, telephone Witham 516515 ext 226.

works at hospitals

.

MANCHESTER AREA
HEALTH AUTHORITY
(TEACHING)

SOUTH HEALTH DISTRICT
Mechanica! Building
Services Engineer

Salary: £4,497-£5,718 per annum,
plus 15% supervisory allowance for
the Incentive Bonus Schame, {Salary
under raview). New entrants to the
Health Sarvice normally commence
at the minimum of the scate,

The successful candidate will be res-
ponsibla for Mechanical Building
Services and duties will includa:

1. Compiling of working drawings
and specifications for Minor Capital
Projects and certain maintenance
work.

2. Site supervision of direct works
and contract labour as applicable.

Opportunities for secondments, to
ensura that experience is gained in
all aspects of Estate Managemant,
will be given,

Applicants must hold ONC in Mech-
anical Engineering or equivalent
qualification and have completed an
apprenticeship in Mechanical Engin.
eering/Building Services. Candidates
who bave not undergone an appren-
ticeship but who have acquired fully
practical training appropriate to the
past will also be considerad.

Application forms and job descrip-
tion available from the District Per-
sonnsl Department, Withington Hos-
pital, Nell Lans, Manchestar
MZ0 BLR. Tel: 061-445-8111 Ext
2125,

AVON AREA HEALTH
AUTHORITY {TEACHING})

FRENCHAY HEALTH DISTRICT

WORKS DEPARTMENT

Applications are invited for the
following posts:

ENGINEERING
OFFICER
Glenside Hospital

ENGINEERING
OFFICER
Stoke Park Hospital

Candidates should hold an Ordinary
National Certificete in Engineering,
a higher qualification or an alternative
qualification acceptable to the Sec-
retary of State.

The post hoider will be required to
assist the Senior Engineer over the
whola range of his duties.

Salary scale £4,497 pa-£5.073 pa
lincrease pendingl plus banus.,

For further information of a pro-
tessional nature please contact Mr
G. S. Thomas, District Engineer,
tefephona Bristol 5856856 extensicn
517/518.

Application forms and job descrip-
tions available from the Personnel
Ofticer, Franchay Hospital, Bristol
BS516 1LE, telaphons Bristgl
585656 extension 566.

Closing date for completed
applications November 19, 1979,

HUMBERSIDE AREA
HEALTH AUTHORITY

SCUNTHORPE
HEALTH DISTRICT

Engineer
Goole Sector,
StJohn's
Hospital

An Engineer is required to assist
the Senior Engineet in the
management and maintenance
of Health Service electrical and
machanical equipment and
services, together with minor
new works, by direct or
contact labour.

Qualifications — Minimum ONC
Engineering or acceptable
alternative; Apprenticeship in
elactrical or mechanical
engineering and 5 years”
relevant experience. Applicants
should possess a current driving
licence.

Satary — £4,434-£5,073
{increase pending) plus Bonus
currently 5%.

This is a readvertisament;
previous applicanis will
automatically be considered,
Application form and job
description from: District
Parsonnel Officer, Trent House,
Hebden Road, Scunthorpe,
DN15 8DT. Tel: 0724-64151
ext 24,

Closing date for completed
applications November 30,
1878,

HEREFORD
HEALTH
DISTRICT

ENGINEER

{Operations and
Maintenance}

Two posts. One for the
Rural/Psychiatric Sector,
the other for the Central
Sector.

Satary £4,497 to £5,073
pa.

Apply to Mr C. W. Shel-
drake, District Works
Officer, District Works
Department, 24 St James
Road, Hereford by
November 186.

Closing data: November 16, 1979,
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GWYNEDD HEALTH AUTHORITY

SENIOR ENGINEER

required for the new District General Hospital, Bangor
(¥Ysbyty Gwynedd} to control the maintenance and
operation of the Engineering Services within a large
hospital complex.

The annual salary will be within the range of £4,938 to
£5,718 (under review).

The successful candidate will be in control of a staff of
Engineers and Tradesmen for which he will share
responsibility with others for their selection. Duties will
include both operations and maintenance work and
applicants should have a broad engineering background
{both mechanical and electrical) and possess the follow-
ing qualifications: HNC in Mechanical or Electrical
Engineering or C & G 293, 255 Part 3 or Full
Technological Certificate No 57 or 281 and an appro-
priate management qualification. Previous training must
include an apprenticeship.

Application form and job description available from:
Area Personnel Officer, Area Offices, Coed Mawr,
Bangor. Tel: Bangor 51551. Further information may
be obtained from: Area Works Officer, Tel: Caernarfon
4667/8.

Closing date: November 23, 1979,

‘The Institution of Electrical Engineers, the Institution of

ENGINEERS

That managerial role
you’ve been waiting
for. It’s here.

An oppottunity that combines tha two sides of you.
Firstly, put your Mechanical/Elactricat Engineering exparisnce
to good use working alongside Pharmacists/Managers in the
factory environment of the Sterile Supply Unit, based in
Wolverhampton.

As Assistant Engineer you'll ba responsible for the smooath
unning of 8 wide range of modern plant and equipment,
including technologically advanced pharmaceutical/
steriization and engingering machinery,

Secondly, exarcise your managerial qualities leading a
six-strong workg team,

Duties include the recruitment of suitable tradasmen and
maintaining good staff relations. Also, as 8 member of 1he
Unit managament team you'll be expected to linise with othar
senior works and management parsonnel on various projects
and devslopments. You will be professionally rasponsible 10
the Area Engineer.

Applicants should have an HNC or HND in Electrical or
Mechanical Engineering, togather with andarsements in
electro-tachnology or applied heat/electrical engineering and
a certificate in Industrial Administration.

Sataryiscurrently in the range £5,328-£6,309, witha
substantial incraase pending. On top of this, earnings arg
considerably boosted by a successful well-astablished bonus
scheme,

For a full job d iption and application form. contact Arex
Personnel Officer. Wolvarhampton Area Haalth Authority,
Administrative Offices. New Cross Hosphal, Wolverhampton.
Tel: 737221 Ext 35.

Closing date December 1, 1979,

WOLVERHAMPTON
Area Health Authority

Nobody needs you more than us.

AREA ENGINEER

Applications are invited for the post of Area Engineer 1o the
Lanarkshire Health Board.

Candidates must be corporate Members of one of the
following Institutions: The institution of Civil Engineers,

Mechanical Engineers, or The nstitution of Electronic and
Radio Engineers.

They should have a sound knowledge of engineering
installations in buildings coupled with a knowledge of and a
deep interest in maintenance of services and all equipment
to be found in modern hospitals and other Health Service
buildings. They should possess a good warking knowledge
of modern engineering technigues, all relevant regulations,
Codes of Practice, and the Legislation (Health and Safety at
Work Act etc} affecting them.

Managerial experience is essential together with the ability
to act in close co-operation with the buitding department
and to work in harmony with other disciplines at all levels.
Salary Scale: £7,566 rising to £9,006 {increase pending}.
Application Forms and Job Description can be obtained
from the Area Parsonnel Department, 14 Beckford Street,
Hamilton ML3 OTA. Telephone Hamilton 281313.

Closing date: December 3, 1979.

SENIOR ENGINEER (2 posts)
Kirkcaldy & Levenmouth/North Fife

ENGINEER {2 posts)
Stratheden & Levenmouth/North Fife

Applicants must have completed an apprenticeship in
Electrical or Mechanical Engineering, have a thorough
practical training as appropriate to the duties and respon-
sibilities of the post and have 5 years relevant experience.
Qualifications: For Senior Engineer, minimum of HNC
Electrical with Mechanical Endorsement or HNC Mechani-
cal with Electrical Endorsement. For Engineers post
minimum of ONC in Engineering.

Conditions of service for all posts as per PTB Handbook.
Salary for Senior Engineer £4,938-£5,7 18 per annum and
for Engineer £4,4%7-£5,073 per annum. Both salaries are
under review and there is a current bonus payment of 10%.
Alil posts are open to men and women.

Further information, job description and application forms
available from the District Personnel Officer, East Fife
District, Forth House, Abbotshall Road, Kirkcaldy. Please
state the post for which you wish to apply. Closing date
for completed applications November 30, 1979,

Fife Health Board

PERE Y A
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PROFESSIONAL Engineers’
Services. Send for YOUR
Trade Buying and Credit Ref-
erence Card today. Details
from PES, Eden House, Maid-

Saudi Arabia

Maintenance Engineers

We urgently require professional engineers to control and implement
major planned maintenance programmaes on various large medtcal

commercial, and hotel complexes in Saudi Arabia.

Qualified Electrical/Mechanical/Civil Engineers with a background in
preventive maintenance are invited to apply for these vacancies.
Excellent contracts and conditions are offered to successful candi-

dates.

Please apply as soon as possible to:
A. J. White, Cal Enterprises Limited,

28129 Dover Street, London W1,
Tel. 01-629 9502.

SCOPE

Exists for Engineers qualified to ONC in either mech-
anical or electrical engineering or acceptabie equivalent
qualification to develop their careers with this large and
expanding Health District serving the Fylde Coast. A
wide variety of experience is available to successful
applicants and the opportunity may he given to pursue
specific areas of interest. Previous management or
supervisory experience an advantage. Salary on scale
£4,497 to £5,073 plus bonus scheme allowance.

Information sheet, job description and application form
available from Mr P. E. Howat, District Personnel Depar-
tment, District Offices, Victoria Hospital, Whinney Heys
Road, Blackpool. Tel 0253-34151, Ext 205,

LANCASHIRE AREA HEALTH AUTHORITY
BLACKPOOL HEALTH DISTRICT

IRELAND
A Mechanical and/or
Electrical Engineer

required for a position as

Engineering Inspector
in the Department of Health

e

Essential: At least five years’ relevant experience.

Salary Scale: £8,912-£9,979. Entry up to maximum
possible.

Upper Age Limit: 45 years.

Closing date for above: November 29, 1979

For further details and an application form write to: The
Secretary, Room 201, Civil Service Commission, 1 Lower
Grand Canal Street, Dublin 2.

stone, Kent ME14 1XL.

CAMBRIDGESHIRE AREA
HEALTH AUTHORITY
(TEACHING)

PETERBOROUGH
HEALTH DISTRICT

Applications are invited for the
following positions within the District
Works Department.

ENGINEER

To be based at the Peterborough
District Hospital {West). The Sector
also includes two units based on new
concepts in health care. The Glou-
cester Centre, a 100 bedded Mental
Handicap residential unit and the "All
Etectric’ Hospital

The successiul candidate will be res-
ponsible to the Senior Engineer and
assist him over tha full range of his
duties within the Sector which totals
487 beds including Maternity,
Special Care, |Isolation, Pra-

BROMSGROVE AND
REDDITCH HEALTH-
DISTRICT

Maintenance

Planning
Manager

Applications are invited from suitably
gualified persons who have served an
apprenticeship, hold the Higher
National Certificate in Meachanical or
Electrical Engingering or equivalent
City and Guilds certificates with
gndorgements.

The successful applicant will be res-
pensible ta the District Works Officer
tor the introduction and managament
of maintenance planning activities
related to an incentive bonus
schame.

Full training will be given and he/she
will attend a three week rasidentigl
course resuiting in an examination
tgading to a pass certificate in the use
af simplified maintenance standards.
Salary Scale £4,487 rising to
£5,073 lincrease pending) plus an
allowance of 10% which will in-
crease 1o 15% when the perform-
ance of the trede stat exceeds
90 BS| performance.

Application form and job description
available from the District Perscnnal
Dapt. Telephona Bromagrove 73285
axt 260. to ba returned as soon as
poasiblae,

Conval tand Geriatric.

ENGINEER (P.P.M.
AND PLANNING)

To be based at the Peterbarough
District Hospital (East) accountable
to the Senior Engineer on a day to
day basis.

The successful candidate will ulti-
mately be responsible 1o the District
Engineer and will assist with the local
implementation and management of
Planned Preventiva Maintenance, the
National Incentive Bonus Scheme
and the management of a team of
Planner/Estimators, Training will be
given if necessary.

ENGINEER
(PROJECTS)

To be based in the District Works
offices and to assist the District
Enginaer over the whole range of his
duties. These include the Manage-
ment of maintenance services and
the preparation and completion of
projects associated with the Building
Services within the many varied pro-
partias within the Health District,
Candidates for all three positions
must hold an ONC in Engineering or
a higher qualification. {Alternative
quslifications as datermined by the
Selcretarv of State, may be accept-
abls).

Hours — 37 per week
Salary — £4,497-£5,073 pa plus
Bonus.

Peterborough is an expanding town,
with easy communications; housing
is inexpensive and regularly avail-
abla, both private and rented.

Further informatlon, contact Mr K.
Worsell, District Engineer, Tel: Poter-
borough 67451, Ext 518 and for
application forms and job descrip-
tiens contact District Personnel
Offlcar, 41 Priestgate, Peterborough.
Tel: 51461, Ext45.

Applications forms to be returned by
December 1, 1979,




MEDICAL VACUUM AND COMPRESSED

AIR PLANTATOTAL SERVICE.

compressed air plant? For a real

mproving medical vacuum and
improvement you need Lacy-Hulbert.

Only Lacy-Hulbert offer you a complete
service, from consultancy through to
contract maintenance. With Lacy-Hulbert
you're sure of an efficient, well co-ordinated

. MCP 400: ready-to-instal)
Medical Compressed Air Plant,

-

]

Richmond Road, Beddington, Croydon,
CR9 4EA. Tel: 01-688 5504.Telex: 21598

o

MVP000: read y-10-instail -
Muedical Vacuum Plant.

Here’s what our service includes

1. Consultancy and advice. No company
is better placed to offer it. Qur Contract
Managers are specialists in medical plant.
They're backed by experienced engineers,
many of whom sit on techaical committees
advisingon HTM 22,

2. Plant manufacture and supply. Lacy-
Hulbert offer you a complete range of
equipment- pumps, compressors, packaged
medical plant. And Lacy-Hulbert actually
design and manufacture their own vacuum
pumps. (Other companies buy-in pumps for
assembly.into plant.}

total service, without a buck passed
anywhere!

And Lacy-Hulbert have the experience
(over 30 years of it) to tackle virtually any
medical or dental project. With equipment
that's proved its worth throughout the UK
and in Scandinavia, the Middle East, Africa,
Australasia...

Whether yuu'r‘e upgr:ding
existing plant or installing new
equipment, Lacy-Hulbertis the
sound choice. ;

3.Installation. Installation can be arranged
using approved installation engineers.

- 4. After-sales care. Lacy-Hulbert ensure
trouble-free operation with a Contract
Service Scheme. In some cases the scheme
cdn cover existing plant.

5. Expertise. Every part of the Lacy-Hulbert
package is backed by unrivalled expertise.
We have over 75 years' experience in the
manufacture of pumps and compressors of
all kinds-including over 30 vears of
supplying pumps to hospitals.

Lacy-Hulbert first introduced
complete ready-to-install medical
vacuum plant, Now, we also offer -
packaged medical compressed air
plant.

This know-how is widely
respected throughout the medical
world. The Hospital Engineering
Centre at Falfield actually trains
engineers on Lacy-Hulbert plant.

\
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Find out more

To find out more about Lacy-Hulbert,
just clip this coupon. [t pays to insist
on 4 total service-and from Lacy-

s Hulbert that's exactly what you get.
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I'd like to know more about Lacy-
Hiilbert equipment and service.

l ]’Iea_se send me a free copy of the ’
Lacy:Hulbert catalogue §“§§~

I ‘Medical Vacuum - "“‘“‘g -
. and Compressed Air Plant’ O

I Please ask an Engineerto callme O (Tick whichever applicable)

Name

TPosition

Organisation
I ~Address’

HE/11

| Post Cade Tel:

Lacy-Hulbert
& Co.Limited,




