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lnstitute News 
Fire Precautions . Changeof Address 
Seminar a Sell-out - .r. The Institution of Public Health 
Repeat on Decembe'r 5 Engineers has moved from its offices in 

Eccleston Square. The new address is: 
The seminar, organised by the Institute I3 Grosvenor Place. London SW l X 
jointly with the Department of Health 7EN. Tel: 01-245 9778. 
and Social Security, on Fire Precautions 
in Health ~ u i l d i n i s  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 lnstitute 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 lnstitute 
of Mechanical Engineers, I Birdcage 
Walk, Westminster, London SWI, star- 
ting with coffee at l0  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 
f 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. 

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

Mr McQuarrie. who was aged 57. 
joined the Health Service in 1953 as 
Group Engineer to the Motherwell and 
Hamilton District Board o f  
Management and was until four years 
ago located at Strathclyde Hospital. 
With the re-organisation of the Health 
Service he became Area Engineer to the 
Lanarkshire Health Board. 

Throughout his long service with the 
Health Authorities he was well respected 
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 

Special Energy Saving 
Issue - a correction 
The October issue of Hospitol 
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 I on page 24, figure 1 on 
page 30, and figure I 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 d o  apologise for any inconvenience 
caused. 

List of New Members 
Elected to the lnstitute 
Fellows 
BLACHE, Louis Andre. 
CUTCLIFFE. Roger Martin. West 

Midlands RHA. 
ELLISTON, Bryan John,  Mark 

Jennings Partnership. 
FREETH. John Raymond, Hoare Lea 

and Partners. 
HEATH, Derek Sydney, Austen Heath, 

Leslie and Partners. 
HOLDER, Charles James. British 

Arabian Design Group. 
HOWARTH. William, Birmingham 

AHA (T). 

JOHNSON. Roy Alfred. Oscar Faber . . 
and Partners. 

REED. Alan Frank Dowling. British 
~ r a b i a n  Design Group. 

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

SEAR, Roger Jack. 
SOO, Ang Thian, Ang Thian Soo and 

Partners. 
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. 
D U N N E ~ T ,  Christopher James Stewart, 

Alistair McCowan and Associates. 
FISH. James Arthur. North Tees 

General Hospital. 
HUNTLEY. John. Kinrston AHA 
JORDAN, Peter  avid, Chelsea Hos- 

pital for Women. 
LEWIS, James Henry, Cornwall and 

Isles of Scilly AHA. 
MASON, Brian, Manchester AHA (T). 
NEILL. Robert Georre. RGN Building 

services Design. - 
PARISH. Michael John. UPtOn -~~ ~ 

~ssociates.  
PARKER, George Charles, Brent and 

Harrow Health Authority. 
PEARCE, Alan Edward, Hoare Lea 

and Partners. 
PEARSON, Keith William, Basingstoke 

District Hospital. 
WARD, Douglas Donald. 
WHITE. Leslie, British Arabian Design 

Group. 
WOOTTON, Raymond Douglas. 

Sedgwick Forbes. 
YATES. Lawrence Joseph. West Heath 

Hospital. - 

Graduates 
DEANE, David Thomas, Varming 

Mulcahy Reilly Associates. 
STYLES. Andrew John, Hampshire 

Area Health Authority. 

Student 
FORSMAN, Barugu Peter, Newcastle- 

upon-Tyne Polytechnic. 

Associates 
PAIS, Wenceslaus Frank Vincent, AI 

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 May 21. at 6.00 pm. Paper 
on 'Fluidised Bed Combustion' by NCB. 

wednesday ~~~~~b~~ 21, at 2.00 pm. Bolton Medical Institute. Joint meeting 
Visit to Research Laboratories, British with lnst Plant E W .  ' 
Engine Insurance Ltd mlc. Wednesday June 11. at 10.30 am. Visit 

to Jodrell Bank. Cheshire. 

Tuesday January 29. at 6.00 pm. Paper M on Static Switching. St Mary's Hospital idland Branch 
mlc. Static Systems Grouu. Programme 
Thursday February 7, at 6.00 pm. Hos- 
pital Lighting a new ClBS Guide. School 
of  Architecture m/c.  Joint meeting with 
CIRS 
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. 

November 6, (venue to be confirmed) 
Maintenance Aspects o f  Drainage 
Design by R. Payne and Associates. 
January 22, 1980, Micro Processors and 
TrendslDevelopmenls in Communica- 
tion Systems at Static Systems Croup, 
Wolverhampton. February (date to be 
arranged), visit to New Street Station. 
Birmingham. 

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

Letter to the Editor 

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 
seek 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 Watt 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 Managemenr. 

That the United Kingdom has been a 
leader in this field is illustrated by the 
choice of Birmingham by the lnter- 
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 October 9-1 1. 

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  universities and 
polytechnics and in addition, the 
probable demand by industry for fully 
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. T o  ease their task two working 
groups: a University Working Group 
chaired by Professor Weinberg and an 
Industrial 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 

major 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 
Watt Committee 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 energy 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 Committeeon Energy, 
I Birdcage Walk, 
London SWIH 9JJ. 
Telephone 01-222 7899. 
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The author, Assistanr Chief Engineer, Department of Health a n d  Social Securily, 
delivered this paper  a t  the Insrirute's one-day seminar on 'Electricity a n d  Health 
Buildings in the  2 l s l  Century' in London in June. 

Hospital Design Philosophy 
for the 2 1 st Century 
R. MANSER B S c ( E n g ) ( H o n s )  C E n g  MlMechE FlEE PPlHospE 

Use of Electricity 
Let us look very quickly a t  the current 
use of  electricity in health 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 a n d  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 
o f  the electrical apparatus will be sold in- 
tegral with its own solid state switching 
devices. Even motors will I think include 
suitable solid state starting devices. It is 
more difficult to  foretell the type o f  
trigger circuit, although clearly the 
power of such circuitry will be very small 
indeed. Possibly, control will either be 
directly by microprocessor type circuits. 
by remote control telemetry devices, o r  
even by light current devices with hard 
wiring. The essential change I 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. 

T o  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. 

I t  is already accepted. I think, that 
supervisory control 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 

on ly  environmental  con t ro l  b u t  
a lso automatic  lighting control  a s  
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 a t  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 o r  until 
cancelled. 

The light current role of  electricity in 
communications is a potentially vast 
field. 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 control. 

I 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 o f  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. I 
believe electricity has a tremendous part 
to  play in the future, and I 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- 
s t ruc t ion  be fore  examining the 
technology of possible future electric 
hospitals. 

Building Construction 
In our  climate for a large part of the year 
we will wish t o  hold a temperature dif- 
ferential insideloutside, so  we require 
the inevitable structural carcass t o  in- 
clude insulation t o  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 t o  determine the 
levels o f  insulation e tc  fo r  various 
building lives a n d  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 o r  carcass of our  hospitals 
- probable life o f  100 years - will be 
near enough equivalent t o  a good solid 
Victorian brick type shell, cased exter- 
nally in about 12 inches of insulation, 
together with a well-proven tiled o r  slate 
roof with about 18 inches of insulation. 
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 conduc- 
tion, which we are all aware of,  and 
which double and triple glazing can 
reduce almost as much as we may wish. I 
want to  talk about radiation. 
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All of you who have an interest in 
photography are aware that modern 
camera lenses are coated. Basically this 
consists of a ! wavelength transparent 
layer of a different refractive index. The 
basic idea is that the reflected light is 
bounced back into 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 I. This is 
not a silvered reflector. It is multi-coated 
with a number of transparent layers. It is 
clearly a reflector, but now look at it as a 
transmitter. 

What is the significance of this? 
:M"lticoating with transparent layers, 
enabl.5 us to make filters which transmit, 
with a very high efficiency indeed, light 
of the selected, wavelength, ,whilst other 
waveleng\hs are reflected virtually 
without loss. 

Here we have a tool all ready to in- 
crease, if we so wish, the greenhouse ef- 
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 thejun 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 (heir 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 I 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 controllable that is to 
say by electric chargc 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 
system; 
Full air conditioning; 
Opening windows plus background ven- 
tilation and heating. 
In all cases there will, of course. be in- 
dividual fully air conditioned areas - for 
example, operating suites. 

There is surprisingly strong objection 

both by medical and nursing staff to full 
air cpnditioning 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 caoital cost, and third its low ~ ~ 

running cost. 
Full air conditioning can generally 

only be justified at the momentin a city. 
with noise and dust pollution problems. 
A major item of plant and running cost 
is the nekdfor 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. It is 
background o r  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 
andlor 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 



6 HOSPITAL ENGINEERING NOVEMBER 1979 

which may be used either with run Heat Source the doys per onnum horizontal scale. 
around coils or heat pumps, to provide a This is a curve drawn for a building 
general heat source which is amenable to I should like you to  look at Figure 2, requiring no artificial heating when the 
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 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 three 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 similarly be used. 

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

~ ~~ 

ferential. 
Dealine. for the moment with build in^ - 

heating it is. I 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 to 
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 ICNJ°C then the 
process o f  reclamation would obviously 
be much more comvlex and less ef- 
ficient. 

Thus i t  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. 

I Figure2 Approximate Capital Costs per kW Output 1979 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nuclear Power Station..  f5OO 

Coal Fired Power Station .............................. f300 
.................................... Diesel Generator..  fZOO 

..... Boiler. ...................... ... .... ............. 115 

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

But the message is that, i f  you want 
nationally power 365 days a year, 24 
hours a day, i t  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 
I should now like to discuss a heating 
curve or analysis chart (see Figure3) that 

I 
ambient is 20°C or above. Incidentally. 
the doys per unnum curve has been cut 
short at the number of days for the 
recommended heating season. You will 
see that essentially there was probably 
one day with an  ambient temperature of 
minus 4°C. perhaps two days at minus 
2°C and s o  on down the curve. It is o f  
course the area under the curve which 
represents t h e  annua l  energy 
requirement which we must strive to 
reduce. 

The first thing i t  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 

HEATING ANALYSIS CHART 

100 200 300 

DAYS 

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 d o  not intend to talk about it since 
the variations on this theme could well 
take three hours or more. I 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 scala 
for the moment, and simply examine the 
ombienr remperorure vertical scale and 

a shift in the ambient temperature above 
which heating is not required. Any gain 
of  even one o r  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 
i n  the annual energy heating bill. 

The next thing the curve demonstrates 
is the way the major part o f  the annual 
energy account occurs at the medium 
ambient temperatures. For instance this 
horizontal line cuts of f  75% o f  the an- 
nual amount and i t  equates ap- 
proximately to an outside temperature 
between 10 and 11°C. Perhaps more 
surprisingly 94% o f  the annual energy 
occurs below the horizontal line, 
equivalent to 5 or 6°C ambient. 

These facts are very relevant to the use 
o f  heat pumps for building heating. A 
heat pump is clearly a moderately expen- 
sive piece o f  equipment, that is to say, i f  
purchased i t  should be used with a good 
load factor to justify the capital cost. 
But secondly, heat pump CO-efficients o f  
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% o f  the annual 
heating energy requirement, and which 
also necessitates a peak demand of  l! 
times the heat pump capacity, could well 
be supplied by a fossil fuel boiler which 
is very low in capital cost and should 
therefore have a proper role to play i n  a 
high peak demand, low energy, 
situation. 

The diagram makes i t  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 o f  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 o f  various energy sources. May 
I then draw some simple conclusions on 
building heating by electricity:- 
I f  buildings are constructed to really 
high levels of insulation and ventilation 
control, then the cost of heating by the 
direct use o f  electricity can already be 
competitive with other, ostensibly lower 
cost, heating mediums. The very high 
degree o f  co&ollibility and the absence 
o f  planning constraints are an additional 
bonus. 
I n  large and sophisticated buildings, and 
against universally rising energy costs, 
the use o f  heat pumps with their 
achievable coefficients o f  performance 
o f  three, four or five must be seriously 
considered. The efficient use of these 
more elaborate heat convectors requires 

that 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 o f  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 o f  future health 
building i n  the first part o f  the second 
millenium. 

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

Figure 4 
The Cost of Fossil Fuel is: 

The mineral rights o f  extraction 

The Labour to extract it 
The Cost of Transport to the point o f  use 

E = mc 
Energy = manpower cost 

E =  m e  

Where m the mass converted is very small 

C' is verv large 

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

tually come to the use of renewable 
sources o f  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 i t  represents the production o f  
energy by the destruction o f  very small 
amounts o f  matter. Hence in Figure 4 
what is now the formula for graffiti on 
lavatory walls e = mc' where c is very 
large and m is usually very small. The 
amount o f  matter required to provide 
man's needs i s  so 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. I suggest Solar 
heating i n  this country can only be a 
topping up or bonus source for health 
buildings. I 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 I 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 residual 
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 i n  the region o f  four, capable o f  
supplying the majority (say !) of the 
building climatic energy requirements 
for the year. The exceptional climatic 
energy requirements should be met by 
the comparatively cheap technique o f  
boilers, and either fossil or synthetic 
storable fuel. 
I believe the window sizes wi l l  

gradually decrease for perhaps l5 or 20 
years and then, as we achieve the win- 
dow capable o f  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, o f  the 
building. 

Energy reclamation from extracted 
air, drainage, kitchens etc is virtually a 
sine qua non, as is the use o f  heating 
systems with low flow temperature o f  
sav4O0C or thereabouts. 

With the achievement of CO-efficients 
o f  nerformance o f  three and over the old 
gibe that more power is wasted at the 
power station that is utilised at the point 
o f  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 i n  fact my own 
independent assessment o f  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. I 
happen to think that they are correct in 
this assessment. 
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The aulhor is managing direclor of Armca Specialties Lld, sole UK disrriburors 
of Armsrrong Dry Sleam Humidifers, which are made i n  Belgium and rhe USA. 
He has worked with Armsrrong for ten years. 

Steam Humidifiers - 
their Use and Application 
RAYMOND CARR 

Why Humidify? 
Humidification is a subject often dis- 
cussed through clenched teeth, as 
though to mention it alone could create 
problems. Mostly this is due to misun- 
derstanding or even fear. The 
requirement for humidification is plain 
common sense, so let's get a few facts 
straight to start with. 

Relative Humidity is a common term 
used to express how much moisture is in 
the air compared with the amount o f  
moisture the air can hold in total, 01 o 
given lemperature. This is the key. Be- 
cause hot. air can hold more moisture 
than cold air, 0.235 cumetres of air at 
0°C. the winter outside air, when 
saturated, can hold about I kg o f  water. 
I f  the same volume of  air is heated' to 
21% inside temperature, the air can 
hold about 4.6 kg o f  water. so the 
relative humidity falls below 25% after 
heating. I f  this is true then, during the 
healing season, the heated air will try to 
take moisture from any source. This fact 
is borne out i n  many ways, some of 
which become very obvious to us all, 
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 i s  very thirsty, and its 
ability to remove moisture from people 
and articles can be uncomfortable, 
troublesome, potentially dangerous and 
costly. Problems o f  dry skin can increase 
during the heating season. A number o f  
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 
aggravated by the air. Many theories 
have been advanced, for and against 
humidification for medical benefit. 

The writer is not a doctor, but in- 
vestigations made by Armstrong 
Machine Works into known facts show 

I 

1 

ure I. Psychromerric aspects of humidijicalion. 

- . -  -. ~~ 

PERCENTOF FULL STROKE 

that the bacteria pneumococcus - type Figure2. ModijedLinear Chorocreristics for Armsrrong Humidi jer  Volve~. 
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I, haemolytic streptococcus, group C, 
die much more quickly in relative 
humidities o f  45% to 55% than i n  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 o f  static electricity 
accumulation i n  low humidity air. Hand- 
ling paper, plastics and material i n  film 
form and the use o f  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 suffer in 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 i f  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 o f  
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 o f  the air - on a winter day when 
the outside temperature i s  minus one 
degree C and RH is 75%. the enthalpy 
o f  the air is 5.5 kg1 kg. I f  the air i s  heated 
to 21°C without any moisture addition 
the resulting enthalpy i s  27.5 kglkg thus 
the theoretical RH is 16%. From our ex- 
perience we know that the actual RH 
will be 25-30% at 2 1 T  and 30% RH, 
the actual enthalpy will be 33 kglkg. The 
difference between 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. 

I f  a humidification system is in- 
troduced to raise the R H  to a basic com- 
fort level o f  35% the enthalpy i s  35 
kglkg, only a 9% increase over the 
inevitable energy load of27.5 kglkg (less 
5.5 kglkg). Further, it has been proved 
often that i f  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 i f  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 o f  important counts. 
From this point the responsible designer 
has to choose the best method o f  adding 
humidity. He has a number o f  options. 
The moisture content o f  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 o f  the 
water requires the addition o f  heat, so a 
reheater is always necessary to replace 
the heat o f  evaporation. The 
psychrometric aspect o f  this method i s  
shown in Figure I. 

As the main humidification load oc- 
curs i n  the winter for most institutional 
buildings the additional heat load is not 
very welcome. Another disadvantage 
with this method is the amount o f  main- 
Knance required, this is mostly due to 
the precipitation o f  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 I, so a pool o f  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 o f  a 
pool of water i n  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. A t  one time it was not un- 
common for steam 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 i n  using steam humidifiers 
rests in the fact that all evaporation is 
carried out i n  the most efficient 
vaporizer, the steam boiler. Most of the 
solids are removed there and mainly dry 
steam distributed. The task o f  the steam 
humidifier is to take the normal plant 
steam, clean, dry aild meter the steam 
into the air supply, without spitting or 
carryover of condensate or particles o f  

100% OSA HEAT-VENT SYSTEM 
WITH PRIMARY HUMIDIFICATION 

Figure3. 100% OSA Heur-venr System wirhprinzory humidrjcorion. 
This is a typical 100% outside oir system with preheol and reheor coils. The 

preheor coil heats the oirjrorn outside design to o duct rernperorure conrrolled or soy, 
50 ro 60°F. The rehear coil odds more sensible heat depending on the space heor 
requiremenr. Here rhe desiroble locolion for the primary humidifer is downslreom 
from rhe reheol coil so us ro inrroduce moisrure into the highest level oJdry bulb 
air rernperorure. 

Note rhe humidity controller locolion i n  the exhaust air duct. When o good pilot 
locotion Jor o humidiry conrroller is no1 ovoiloble in thespoce hu~nidified, oneploced 
in rhe e.~housr o h  duo us close to the ouflet grille ospossible serves the purpose very 
well. 

The high limir controller is oprionol but generally 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 t o  
realise the actual content o f  steam 
leaving the humidifier. A n  investigation 
carried out  on  Armstrong steam 
humidif iers at the Inst i tu te o f  
Technology in Munich. Germany, set 
out to discover i f  dangerous concen- 
trations o f  amines in room air could oc- 
cur i f  vapour containing amines was 
used for humidif icat ion. The tests 
showed that: 'The theoretically oc- 
currinn amine content in humidified - 
room air would amount t o  ap- 
proximately 11100 of the M A K  value 
(Federal Ministry Allowable Concen- 
t ra t ion) ,  and ,  amine content i n  
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 I I T  
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 
11200 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 narticle 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 o f  mor- 
pholine was a virtually undetectable 
0.038 PPM. 

Use of a properly engineered and 
tested 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 t o  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 o f  the steam ahead of the 
control valve, inverted bucket steam 
trap t o  drain the separator of condensate 
and solids. For practical use, t o  prevent 
spitting when steam is first turned on 
and in the event o f  a condensate system 

failure, a temperature switch must be 
used t o  automatically fail the control 
valve t o  a closed position, The total 
design o f  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 o f  its 
capacity. These valves are specifically 

100% OSA HEAT-VENT SYSTEM 
WITH Ft9IMARY B BOOSTER HUMlDIffCATlON 

OTHER 

PACE CONTROLLE 
l ZONES WITH 
OOSTER HUMIDIFIER 
IAINTAINING 55% RH.  

Figure 4. 100% OSA Hear-venr Syslem with primory and boosrer humidiJicalion. 
Here is onorher 100% ourside air sysrem. I n  this case, rhe air leaving rhe prehear 

coil is held a1 a consronr dry bulb remperarure in  rhe 55 ro 60°F range. This sysrem 
indicares rhe use of two humidijers - one as a primory humidiJier and rhe second as 
a boosrer or secondary humidifier. 

This syslem allows a primory humidifier ro be conlrolled direcrly Jrom a duct 
humidiry controller at a level high enough to maintain a space condition oJaboul 
35% relative humidiry a1 a space temperature of 75OF. The boosrer unit, locared 
downsrream Jrom a reheat coil and Jan, can then be sized and conlrolled to produce 
rhe necessary moislure 10 raise rhe space R H  Jrom 35% ro some higher condilion. 
sav 55%. where and when desired. This allows individual hunridiry conrrol/or each 
zone a1 a higher level than orherwisepossible. 

This is an imporlon1 combinorion because rhe use oJlhe primory unit allows the 
capaciry of fhe boosrer rrnir ro be small enough so rho! super-saruralion and visible 
moisrure will nor occur, even n,hen rhe lrnirs are locared as close as rhreefeer Jronr 
rhe discharge grille. Tesrs indicure rho1 n,irh capuriries in rhe 8 ro 10ponndsper hour 
mnge, rhree Jeer min im~mt disrance will nor produce visible vapour. 

I n  rhis 1.vpicol air hond l i n~  .~.v.srem, ir n,orrlrl not be psychrornetrically possible l o  
inrroduce enough humirliry inro rhe oir remperurure downstream Jrom the preheat 
coil ro give rhe nuxinrunr required conrlirion in excess oJ35% R H  in rhe spdce. The 
use ofborh primary ond hoosrer humidifers is rhe only merhod Jar controlling rhe 
relarive humidiry in space a1 a r ~ ,  level above uppro.~in~arely 35%. 
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designed for the purpose o f  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:l on small sizes and up 
to 120:l on some larger valves. The 
majority are greater than 30:l. A num- 
ber o f  companies make and supply good 

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 o f  economy, the 
primary humidifier supplies the moisture 
for all the zones averaging controls or 
with one important zone having ultimate 
control. Consequently the duct 
humidity, before the after heaters, will 
be high, plus considerable care must be 

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 o f  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: 

quality control equipment. Where con- taken to avoid duct wetting. Thought 
trols are electric or electronic, it is im- must be given to how much difference is added in the vapour form. 

portant for the humidifier valve to ac- exists in each space in terms of  heat gains Steam is and (when 
cept any make of  actuator to enable and humidity gains external to the plant. properly). 

standardisation per project. I n  the case Sometimes i t  is far better to use extra Steam iseasy 

o f  pneumatic controls, the actuator humidifiers. 
Maintenance on ducts and humidifiers is 

should be matched to the valve perfor. A number o f  other factors have to be Very low. 

and have various spring ranges taken into account in some systems; Capital cost is low. 
for comoatibilitv with the large ducts, high velocity, high duct Small plant roomspacerequirement. 

~~ ~ ~~ ~ ~ . ~ ,  
various systems i n  use. humidity, wide range of required For new hospitals, steam humidifiers 

For humidity control to be accurate, humidities, (eg ITV application) and can be specified more easily than any 
the correct controllers must be selected others. It i s  impossible to make a book other types; on old schemes to be up- 
and properly sited, and ;he humidifier o f  rules for all the variations, or to dated, they often represent the only 
valve and operator must be correctly generalise in such situations, therefore method of replacing out-of-date equip- 
sized and be comoatible with each other advice should be sought from the ment or o f  adding efficient humidity - ~ - ~ ~  ~ ~ ~ ~ ~ 

and the rest of the system. specialists, or experienced supplier. control to the system. 
A high limit humidity control should 

be used particularly where high duct 
humidity is predicted. In  hospitals i t  can 
also be useful to use a separate 
highllow 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 o f  
highest duct temperature, steam i s  a 
vapour and a virtually gas to gas mixture 
will result. 
The volume and temperature o f  the sub- 
ject air must be able to absorb the ap- 
plied steam with a safely margin (special 
care must be taken with VAV systems). 
Ensure that any air temperature controls 
are located either upstream o f  the 
humidifier or at least 2-3 metres down- 
stream of  the humidifier. -~~ ~~~~~~ ~ ~ ~ 

Air filters should be 3-4 metres down- 
stream of  the humidifier (or upstream i f  
possible). 
Any other in duct plant item or change 
of  direction o f  the duct should be at least 
one metre downstream o f  the 
humidifiers. 
The humidifier should always fail closed 
when the fan stops. 
Steam pressure should be relatively con- 
stant. 

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

HIGH MLOCIT): DUAL DUCT SYSTEM WITH 
PRIMA R Y AND BOOSTER HUMIDIFICATION 

TO 
OTHEl 

ZONES 

a P P R O I .  3 0 %  R H  IN CONTROLLER 

HIKED AIR TEMP 
FOR PRIMARY 
HUMIDIFIER 

SPACE HUMIDITY . 
CONTROLLER !W 
ELC" ZONE I 

Figure 5 .  High Velociry, dual ducr syslerrz wirh pri~nury and hoosler humidijcurion. 
L ike Figure 4, above, rhe prirnorv hrrrrridfier is cupoble of providing 

'cornforr humidifcurion' on1.v - 30 ro 35% R H .  Becouse of spuce Iirrzirorions, rhe 
prinrory humidifier, sized ro rrroinroin o ducr condirion oJ suy, 90% R H  in [he mixed 
oir rerr~perorure, con be locored us shown uheud of [he fun. The humidifier should be 
locured us far ospossihle upsrreom - no closer rhon rhree feel from [he face of rhe 
supply fun - ro ensure good air mixing ond to ullow rhe ducr conrroller urnple lime 
to sense rhe condirion shorr of sarurotion. The use of rnulriple manifolds will help 
provide good uir rniring. 

Nore rho1 [he primary humidijer in this case should nor be conrrolled from o 
spoce conrroller or an exhousr uir duct conlroller, bur rurher from rhe supply ducr 
conrroller us indicored. Since each zone hus irs own retnperurure-controlled mixing 
box, U locolion of rhe primury humidifier conrroller in rhe spoce or exhousr ducr 
could nor provide occurore conrrol. Further, rhe distance berween the humidifier 
and the conrroller could rouse delayed response or override. 
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feted at Salford University which started 
in 1972. This paper describes a 
biomedical electronics option of the BSc 
sandwich course in Electrical and Elec- 
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 
t o  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 papers5. 6 .  Direct comparison with 
education in the UK is rather difficult 
because o f  the differences in the 
educational system, but a number of  
courses d o  exist abroad in the field of  
biomedical electronics which are com- 
parable to those in the UK. Continental 
graduates face many o f  the problems so 
well known to their UK colleagues. 
~ l t h o u g h  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 

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 
constitute the majority on some courses. 
There are also a large number of  MSc 
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 
resistance on the part of industry to the 
employment of  these graduates. The 
decentralised nature of the health care 
delivery system makes it difficult 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 option. 

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. I t  should provide an introductory 
education in biology, anatomy and 
nhysioloay. 

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 penalty 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 
to the other. Lastly this is the mbst 
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 I. This shows that 

basis. Many BSc courses have been 3. i t  shoiid enable students to gain first 
developed in biomedical engineering in hand practical experience of  biomedical 
the USA. Specific degrees in biomedical electronics both in industry and the NHS. 
engineering were awarded by 25 univer- 
sities in 1975. There were 49 others with 

Figure I .  The course srrucrure showing 
the arrangernenl of the academic and 
training periods. 

l YEAR l YEAR I 1  YEAR I l l  YEAR I V  

1. 
Gross 33 waks 33 weeks 24 weak%* 13 l l weeks 1 40 uaaks 3g weeks 

v. . r. 
Vctt 18 weeks 30 weeks 21 wsekrP 13 l 1  weeks 38 weeks 32 weeks 

Oct. M." Jun. Oct. 0.c. J." Jun. ,"l" OC,. o c .  Jan. OE,. Jun. 

V 

C T C 01 C T C 
T - 

l t t 
Pt. 1 Exam. Pt. 2 Exam. PI. 3 Exam. I 

C d m m m  Col lwe Period: T denote% Profenional Training Period. V denotes Vacatson Period. I 



HOSPITAL ENGINEERING NOVEMBER 1979 

two periods o f  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 i n  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 o f  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 
theorv and oractice. 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 he 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 o f  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 o f  the year. The results of the 
examinations at the end o f  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 subiect area is treated 
at both the Honours and Degree levels in 
the second and third vears o f  the course. 
Figure 2 shows the Honours level sub- 
iects offered i n  each o f  the three vears o f  
the course, together with a brief sum- 
mary o f  the syllabus content. Each o f  
the subjects listed is allocated ap- 
proximately 90 hours o f  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. I n  the final year these prac- 
t i ca l~  are additional to the project 
carried out by each student. Students 
must lake all o f  the subjects in their 
group in the first two years o f  the 
course. In  the third and final academic 
year they can select the ones most ap- 
propriate to their particular area o f  in- 
terest. Each Honours student i s  required 
to take five of the subjects offered, one 
of which must be Mathematics. 

It can be seen 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 o f  the three periods as 
well as a specialist instrumentation sub- 
ject i n  the second and third years. 

The designer o f  any course i s  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 o f  time available in any 
programme. Thus, many painful 
decisions have to be taken during the 
process of course design about the 
relative importance o f  topics for the 
purposes o f  the particular course i n  
question. For example, the exclusion of 
engineering drawing from the first year 
group B syllabus was one o f  these dif- 
ficult decisions. I t  is hoped that some 
exnerience o f  this subject can he oh- 
ln~ned durmg lhc fir51 lraining period. 

'The three life science wbiests ~ro \ , ide . . 
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 equipment 
technology, includes under this title a 
number o f  distinct themes. One of  these 
themes is an introduction to instrumen- 
tation systems and components with 
special reference to  physiological 
measurement. The constituent parts o f  a 
general instrumentation system (trans- 
ducers, signal conditioners, recorders 
and displays) are outlined and then 
discussed i n  detail. Another theme 
covers the topic o f  imaging. The prin- 
ciples o f  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 i s  discussed together 
with the limits placed on resolution by 
diffraction and other effects. The 
description o f  particular imaging 
systems used in medical diagnosis is 
based on these common fundamentals, 
pointing out the influence o f  practical 
considerations, such as the stale of the 
art o f  source, sensor, processor and 
display technology. Electrical, micro- 
biological and other safety considera- 
tions are dealt with i n  a further 
section. The relevant user-orientated 
aspects o f  electrical power supply are 
also discussed as one o f  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, i s  concer- 
ned with the measurement o f  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. I t  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. 
A l l  the students carry out 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 
Anatomv and Phvsioloev at the start of -. 
the second year. Transfer from group B 
to erouo A is oossible at the end of the ~- . 
first and second years. The former 
requires a directed study of mechanical 
engineering similar to the above. The 
latter i s  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 i n  minds.', the 
transfer between groups is not affected 
by this consideration. 

The Practical Training 
The aims o f  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 o f  working 
o f  industry andlor the Health Service. 
Although the training programmes tend 
to be written in terms o f  the technical 
content, both aspects are equally impor- 
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Subjects for 
croup B only 

Subiat l  for 
croup Aonly 

Firs1 Period 

Electronics 
Xriccphyricl,devirrmoddr.cirr"il mod.1. 
md calculations. rvilrhingorcui,r 

Malhematics 

Electrical Circuits 
:om~oncnl models. rrri,,i"~circuil,. time rrmon,c. 
inuroidal response 

Electromagnetism 

Physical Science 
Varn,arourficr. kinrticthrory. 
hrrmodynrmin, magn.,irm 
natrrir1r rncnccGroup A only 
ilomicnnd Nuclcar phyrin, ionirinl radiatmnr. 
afcly Croup Bonly 

.ire Science 
liamolecular rcicncr, basicanammy and 
hpsiology, gcnclin 

dechanical Science 
I.,iCl. kinrma,icr. kinclic.. "ibrnionr. rtrcnglh of 
,a,crin1r. nuid mechanic. 

inginccring Drawing 
r rsm' i ,~.  isomnric, fin, and third nngk 
ro,a,i"n>. rlsndnrd. 

Second Prriod 

Electronics 
Smdl signal moddr pnd circuit appliutians 
f d h s c k .  nnalogueand digildcircuits 

Mathematics 
Malricel. ,",fa<< and vo1umc intrgrs1.. rrctor 
nnalyrir, panial d i f f c rcnh  quatianr. ~ o u r i m  
rrries. Lnplarc Innsforml, complcx variables. 
computrr mclhcdr 

Circuit Analysis 
Reaccancconcnort nsuorkr. woponnaworks 
and lhcir "aramnrrl, inlroduclion to compvtrr 
aided circuit analylll. modulation. lranrmialion line, 

Systemic Anatomy and Physiology 
Bioclatricrlphenommaandnhyri"logiralronlrol. 
body nuid, and ,h& circuiacion. rnniracion. 
digrrlion 

Biomedical Equipment Technology 

Electromagnetic Theory 

Power Engineering 
A p ~ l i d  mrchmirr. hral mgincr. p r a w n i n  of 
mawir~.. r inui t  ,hmry. tran5rormrrs.c~n.tricr~ 
,".chincl. ,unp1y ryrlrnl. 

Third Period 

Electronics 
m v i m a n d  mcddl, rnalogucand digital circuits 
and their analpis, hbricalion and m<kagi"g mrthcd,. 
t1rctroni~1 in  im,",mmta,ion 

Mathematics 
C o m d ~ i  variable. Laplam m d  Fouricr tranrformr. 
d i f f c rc l i d  cqu.,ions. statiatin 

Computer Aided Circuit Design 
componcn, and drr im modr1s. 1inrnr and 
non-linear rircui,,, rmritiri,p anslysir, 
oc.,imisa,ion, layout dnign 

Telecommunications and Signal 
Processing 
Signals, signal snalyrir, noisc. informalion Lhmr).. 
codins snalogucand digital modulation. wiul 
'y'lcm, 

Control Systems 
System rc~mcntal ion pnd idcntifiution. m~ld 
dua. adamive and o~ l iona l  control. r y r l n  design 

Computer Systems 
Historyand dcr.lapmcnl. p inc i ,h oiopra,ion. 
configurrlionr, roflrare. mnsidcnlionl. analogue 
and hybrid comnutcrr 

Enviranmenlal Physiology 
Phyniological dreccr arertrrnal iemwralure. nuid 
prcrrurcand gravity r rs iwd fonccr. 
biomahanirs. thcworkcnvironm~nl 

Physiological Measurement 
Mnlvronrnl or biocla'trir patmtia1r. fluid Drn.",C, 
nos and volume M y  nuid camwri,ian. rcnror, 
mrarurrmcn,r. radialion i r h n i ~ u c .  

Electromagnetic Waves 
Guided wavcr. dinr ibuld circui,,, radialion. 
pra~agrlion. rccr,,lion tranimi.sion 

F i ~ u r e  2. Honours le~~els~ibiec~ssrrrrlieddurina colleae oeriods, loaelher wilh a br ie fs~  rrntnary of (heir conrenr. - .  
~ b u p  A .  Exisring elecrricai and elecrronir en&eering corrrse. 
Group B. Biomedical elerrronics course. 

tan1 for the student in making sub- decide that even though they completed 
sequent career decisions. the B option of the course, they would 

The decision whether to  enter industry prefer to  work in a different branch o f  
o r  the Health Service, and which one of  the electronics industry (for which they 
the  areas  of  activity o f  these arequalified without necessarily having 
organisations to  choose can be made on  to  undertake further academic work), o r  
the basis o f  some seventy weeks' f i ~ s t  indeed t o  make a complete change of  
hand experience. Some students may 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 t o  
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 o f  career on gation o f  the compatibility and inter- 
graduation. The training organisation facing of  a group of instruments that are 
also benefits by having the opportunity to be used together in a novel way. 
to employ someone who may be known The process for the arrangement of 
personally and who can do useful work practical training usually starts soon after 
with relatively little extra training and the prospective student is interviewed 
someone who is unlikely to have based at  the polytechnic. This interview 
the decision about his career on a enables the staff to discuss with the 
misapprehension. The subject o f  student the many aspects of the course 
biomedical engineering is particularly and of  the practical training. One can 
prone to the generation of  mistaken im- assemble a picture based upon these 
pressions and one often hears employers discussions and information from the 
say "we want people who really under- students's application form about  
stand what this subject is all about in all hislher interests, personality, geo- 
of its aspects". graphical and other preferences and 

It is not possible to prescribe a set constraints. The student is then in- 
course of training to be followed by all troduced to a company, or to a par- 
students, since their needs, abilities and ticular hospital or  Health Authority 
the circumstances of their training vary which is known to be interested in 
considerably. It is, however, possible to providing training for students taking 
outline the elements that make up a suc- the biomedical electronics option and 
cessful training programme7. Ideally all the work of which is known to be of 
students should get experience of  both suitable depth and breadth for the 
industry and the Health Service. College satisfactory completion of  the training. 
based students can do this by seeking This introduction is normally followed 
employment in industry for one of their by an  interview by the training 
training periods and in the Health Ser- organisation. Some of the more enter- 
vice for the other. Sponsored students prising students apply for training places 
can be seconded from their sponsoring themselves to companies or hospitals not 
organisation to spend some time 'on the familiar with this particular course and 
other side of  the fence'. Manufacturers the training arrangements. In these cases 
of  medical electronic equipment usually a member of the Polytechnic staff visits 
have close research and development ties the prospective training organisation to 
with some hospital departments which discuss these matters and to assess its 
are useful for the establishment of such suitability. If these discussions are suc- 
secondments. cessful, a scheme of  training is drawn up 

~h~ first period of training is suitable in due course. It is Polytechnic policy to 
for the development of  the practical have agreed training placements for all 
skills relevant to the work of an elec. but a very few students before the start 
tronic engineer and for providing an op- of the first academic period. 
portunity for the student to gain ex- Liaison between the training 
perience of the many different functions organisation and the Polytechnic is 
and departments of the training maintained by regular visits by the 
organisation, and thus to develop a Polytechnic tutor and students are 
more general appreciation of  the way visited by their tutor approximately 
these parts inter-relate to form the whole three times in each period of  training. 
of a company or a hospital. ~h~ The prime purpose of these visits is to 
technical competence of  students is not assess the student's Progress and to 
generally sufficient at this stage for the discuss this Progress and Possible 
satisfactory completion of  development changes in the Programme with the 
projects. training supervisor. The visits also em- 

phasise to the student the link between 
The second period of training is when the and training elements of 

students are undertake the course and the continued interest of  
sometimes quite extended development the tutor in ,he student~s Droeress, . - 
pro~ects At hest. such a' Prolect should A record of  the tramng undertaken IS 
be a w l d e - r m w  one enabling the k c ~ t  for each student for the our~oscr  of 
student to gain correspondingly wide- apbrovd by the CNAA, &h&h no 
ranging experience. As an example this formal grading procedure is applied. , 
sort of project may involve the in- 
vestigatiin of  a particular feature of a 
range of equipment and the develop- Summary 
meit of apparatus for its checking and 1. The application of electronic in- 
calibration. Such a feature may be the struments in medical -diagnosis and 
power supply or  the input amplifier therapy is well established. 
which require periodic safety checks. 2. There is a demand for electronic 
Another project may involve the investi- engineers both in industry and in the 

Health Service a t  all ranges of 
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. 
5. 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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The author holds a commirsion to lecture within the Notional Heolth Service on 
'Planned Maintenance i n  Drainage and Sonitorion'. 

Planned Preventive Maintenance 

Drainage and Sanitation 
for Hospitals and other Buildings 

ROLF PAYNE HNDip TEng(CE1) LlOB FlOP FlHospE 

Introduction structure o f  the building. I f  unattended maintenance operation 

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

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

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 theceiling. SeeFigure I 

Those parts o f  the building away from 
the point o f  blockage may not be im- 
mediately affected, but, as the captive 
effluent backs up the pipework, it will 
reach appliances on the same level 
&using further spillage and cleaning 
problems. 

Blockages are caused by a number of 

- .  
taking mixed waste, i t  is liable to suffer 
from blockage occurring within the ap- 
pliances andlor 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 surface water pipework 
systems may not have an immediate and 
dramatic effect upon the health o f  the 
occupants, but can affect the fabric .or 

Figure I. 

Sanitary Failure 
A failure o f  the sanitary services within 
any building i s  always an emergency. I t  
is very diff icult to isolate quickly 
sanitary appliances connected to the 
blocked system. Spillage o f  effluent will 
usually occur together with the possible. 
release o f  pathogenic bacteria into the 
environment, either directly as a result 
o f  the spillage or during the ensuing 

associated factors: 
Poor design and installation. 
Unsuitable pipework material. 
Misuse o f  appliances. 
Inappropriate or non-existent mainten- 
ance. 

I n  this paper I concentrate on the 
maintenance of sanitary and surface 
water systems but by the nature o f  the 
problem the above factors must also be 
part o f  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, a n d  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 Code: 
of Practice ~ ~ 3 0 1 '  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- 
ject in 1977.' 

It is particularly important that the 
correct pipework material is used to  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 d o  not cause protusions-in- 
to the bore of the pipe. 

Corrosion in 
100m m cast iron 

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

In psychiatric hospitals the problem is 
accentuated and the watchful attitude o f  
the nursing staff should include looking 
for signs of flooding caused by misuse 01 - - 
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 d o  occur. 

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. 

T o  successfully carry out these tasks 
the following must be available:. 
Adequate up-to-date as installed record 
drawings and specifications of the 

The misuse o f  sanitary appliances can 
take place in the home. but as the user is 
directly affected it usually occurs in- 
frequently. I t  is, however, prevalent in 
hospitals where all appliances, and par- 
ticularly WCs a re  considered ideal 
disposal points for anything from scrub- 
bing brushes to  towel holders. 

I t  is difficult to educate all concerned 
in the correct use of appliances and the 
effects of misuse. All initiation courses 

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, 
sbitable to  carry out effectively the work 
required. 
A meaningful maintenance programme 
tailored to  the estate and capable o f  
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 an< 
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 a n d  s taff  
discussidns. Where possible they should 
be reinstated correctlv. as in the long 
term the cost will be leiSthan continuous 
planned maintenance. 

Figure 3. Defectrve manhole blocked 
with rowelx6 

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. T o  diagnose the cause 
of the trouble and decide upon the ap- 
propriate remedial action.' 

lnfill 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 true 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 withili 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 oossible 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. 

Figure 5. Old monhole blocked with 
waste from bedpon mocerotor. 

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 
are totally inadequate to carry 20th cen- 
tury effluents - particularly from such 

Figure 4. A cress 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 kltchen 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 theequipment. 

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 pipeworh 
systems may be in cast iron with lead run 

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

R&re 6. Efflorescence and damp due 
to leoking downpipe. 

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 o f  tent. I t  is pointless and expensive to 
general decline. maintain at regular monthly intervals 

when only yearly inspection is 
necessary. 

Planned Maintenance The programme devised should, 

have serious implications on the smooth 
running o f  any establishment. ' 

List of References 
Planned maintenance is always 
necessary with all sanitary systems i f  the 
management o f  any organisation is to 
ensure the smooth and uninterrupted 
working o f  the building, to comply with 
the Public Health Act 1936, and the 
Safety, Health and Welfare Act 1974. 

I t  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 o f  each item o f  
equipment and part o f  the system. 

A programme that is devised for any 
building must be individual to the 
building and flexible i n  time and con- 

therefor;, include a monitoring and 
recording procedure, so that the 
frequency can be adjusted. The 
programme must be capable o f  dealing 
with emergency calls. 

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

 r rain see on 20th Centurv Hosoitals bv Rolf 
Payne. Hospital ~evelop&enr Sept10d 1974 
and NovIDec 1974. 
'British Standard Code of Practice CP301 
(1971) Building Drainage. 
'~"tish Standard Code of Practice BS5572 
(197R)Sanita~ Pipework. 
'~uildin)! k\earrh Eslabli\hment D i p 1  81 
Iluspital Sanilar) Srnicer: Some Ursipn and 
Maintenance Problems. 
' ~ a r l e y  Plumbing Technical Paper No 2: 
Sanitary Piprwork and Drainage Systems far 
Health Buildings. 
6Horpi~ol Engineering October. 1977. The 
Use and Construction of Manholes and In- 
speetionChambers by RollPayne. 
 h he Building Maintenance Casl Information 
Service. 

Product News 
Design Notes for the Three-Wheeled 
Middle East Fork Truck Range 
The Chartered Institution of Building Now available i n  the UK is a new range 
Services has published 'Technical o f  three-wheeled battery electric l i f t  
Memorandum No. 4 - Design Notes trucks in capacities of 1,000. 1,200 and 
for the Middle East' prepared for the In- 1.500 kg. The trucks, manufactured by 
stitution by a task group under the Allis Chalmers and marketed by ACR 
chairmanship of M r  1. P. G. Gold- Lift  Truck Ltd. are designed for sim- 
finger. plicity o f  maintenance and ease o f  

The rapid development o f  the coun- operation. 
tries of the Middle East has involved For furlher informalion please con- 
Building Services Engineers from all lacl: Mrs V. Cockerell, ACR Lifr Tmck 
over the world i n  the application o f  their Ltd. Chalmers Way, North Feltham 
specialist knowledge to an area with ex- Trading Esrore. Feltham, Middlesex. 
treme climatic conditions, changing Tel: 01-751 0222. 
social patterns and technological exper- 
tise. 

A great deal o f  experience has been 
gained, particularly in the last ten years. ~ ~ l ~ i ~ ~ ~ ~ ~  pumps 
These ClBS Design Notes seek to 
~ rov ide  desieners of engineering services Europe's largest manufacturer o f  shell 
with all thebasic information-required boilers. NE1 Thompson Cochran 
to engineer building services to satisfac- Limited, has a contract with Grundfos 
tory standards in the Middle East. It Pumps Limited for the supply of boiler 
seeks to direct the designer to the ap- feed pumps. 
propriate section o f  the ClBS Guide and The pumps are from Grundfos' CP 
other equivalent Guides and sources o f  and CR ranges. The multistage pumps 
information. are engineered specifically to meet the 

Technical Memorandum No. 4 is demanding operating conditions o f  
available from the ClBS Publications today's sophisticated automatic steam 
Department, 49 Cadogan Square, Lon- raising plant. Grundfos make extensive 
don SWlX  OJB. Tel: 01.235 7671 - use o f  stainless steel and diamond 
price f 10, including postage and han- polished tungsten carbide for fabricated 
dling. ClBS Members can obtain one components, bearings and seal surfaces 
copy at the special members' price of f7.  and the pumps have gained an enviable 

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 
possible. 

Fo r  further information conroct: 
Toby Oliver or  Nick Hopewell-Smilh 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 
agricultural buildings, such as 
mushroom and chicken houses. 

The product is applicable under the 
Government's energy conservation 
grants covering industqy and commerce 
and public buildings (the latter to be ap- 
plied for by local authorities), since i t  
achieves the required calculated U- 
values. 

Further informalion is available from 
John Baker (Insulalion) Lld, Superfoam 
House, High Slreel, Henfield, Sussex. 
Tel: 079-155 3561. 
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Consumat Incinerators Naidex Exhibition - 
Havering Health District had been Wembley 
operating an incinerator for many years. Nicholls & Clarke will again be 
It wassmokingso badly, so they decided exhibiting at the National Aids for the 
to replace it with a new unit. The new in- Disabled Exhibition to be held at the 
cinerator had to be reliable and be able Wembley Conference Centre. November 
to handle all the various types of waste 21-23. 1979. 
on site - plastics included. The in- On Stand I l l ,  their main exhibit will 
creasing use of  plastics in hospitals be the 'Phlexiplan' range of kitchen fur- 
creating many problems with conven- niture. This was first introduced at 
tional incinerators. The District Naidex in September 1978 and im- 
Engineer wanted a machine that would mediately became established as a very 
be both safe to the operator in accor- versatile range of  kitchen equipment 
dance with the Health and Safety at available to the disabled client. 
Work Act, and that would be smoke- Full information about the entire 
free. range of  sanitary and ironmongery fix- 

The Consumat covers the safety tures, supplied by Nicholls & Clarke, 
aspect with its automatic hydraulic will be available at the Stand, and 
loader. The operator is not in any way specifiers are inv~ted to apply for the 
exposed to the hot fire bed of the new catalogue pH2 which incorporates a 
machine. In addition, the loader takes full range of  hospital sanitaryware. 
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-I50 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 lblhr 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 lb lhr  o f  
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 'aesthetically 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 evalllation 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. 

Furrher derails from: Roberl Jenkins 
Sysrems Limited, Worlley Road, 
Rorherham. Yorks S61 I L T .  .Tel: ~~ ~ 

Rorherham 10709) 76701, 64201 

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 RFI 
generation, is a zero voltage firing, 
non-indicating proportional tempera- 
ture controller which can maintain a 
resistive load, carrying from 1-15 
amperes, to an accuracy of  within 
; to. l°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 
averall size of model 72A is only 
3 x3 f  X I 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 rrquires a nega~ive 
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 o f  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 furrher informarion please con- 
ract: M r  N .  Macdonald, Ancom Lrd, 
Devonshire Street. Chelrenham CL50 
3L T .  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, Ozi-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? day. 

Priced or f12.35 per box of 20 in- 
cluding packaging, postage and VA T ,  ir 
can bepurchased direct from G. H. 
Wood & CO Lrd ar Wealdsrone Road, 
Kimpron Indusrrial Estare. Surron, 
Surrey SM3 9QN. Tel: 01-641 4719. 

Range of Disinfectants 
Established in 1903 and one of  the first 
companies to manufacture household 
aromatic disinfectants, Newlands Bros & 
Mumford Ltd, London, announce plans 
to enter the commercial and industrial 
markets with their wide ranr;e of proven - .  
products. 

Amonr the Newlands ~ roduc t s  being 
made a;ailable to the lanitorial 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 delails are avpilable from 
Newlands Bros and Mumford Ltd. 324 
Harrow Road, London W9 2NP. Tel: 
01-286 7231. 



HOSPITAL ENGINEERING NOVEMBER 1 9 7 9  2 3  

Classified Advertisements 
APPOINTMENTS AND SITUATIONS VACANT 

ENGINEER Ref. 491 
Experienced Engineer required t o  carry out design specifi- 
cations and execution of capital works at hospitals 
throughout Essex. Successful applicant will also be invol- 
ved in  a variety of tasks relating t o  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 t o  work effectively w i t h  
colleagues. 
Essex Area Health Authority comprises more than f i f ty 
hospitals plus health centres and ambulance stations 
divided into five geographic districts. 
Further information from Mr D. Gray. Area Works Officer. 
Witham 5 1 6 5 1  5 e x t  238.  
Salary: £5 .328 - f6 .309  pa (increase pendingl plus 5% 
bonus for involvement in  incentive bonus schemes. ~ ~ ~ ~ ~ ~ ~ - -  

Application l o rm  and job description from Area Personnel 
Olficer. Essex Area Health Autharlty. Collingwood Road. 
W~tham.  telephone Witham 5 1 6 5 1 5  ext  2 2 6 .  

MANCHESTER AREA 
HEALTH AUTHORITY 

(TEACHING) 
SOUTH HEALTH DISTRICT 
Mechanical Building 
Services Engineer 

Salary: C4.497-15.718 perannum. 
Plus 15% su[leruirory s,,owancs to, 
the 1ncentiva Bonus Schsms. lsalsry 
under reviaw1. New en,rant, to ,he 
Health Sarvics normallv commence 
at theminimumof ihescab. 
Ths succsrr1u1 candidate Will be ,ss. 
pmlibla 10, Mechanics, Building 
seru<ces and duties will mcluda: 
1. Compiling of working drawings 
and specifications for Minor Capital 
Proiac<8 and cerlaln maintenance 
work. 
2. Site supervision ot direcl works 
and con,rsc, labour as amlicabla. 
0~~0ll""ifi.l 1.3, secondmsal, l0 
cnrura ,ha, s.perience is gainad in 
all a r ~ e c t r  of Eslale Management. 
W,,, be glue". 

Allplicsnll must hold ONC 8n Mech. 
anical Enainssrino or sauiva!ant . ~~ 

0-2 f CaI.0" an* W".. COmD .,W a n  
all"""llce,hlD .n Merh"" r a  t n p  n 

n g A  lo ng Sal. ces Cano oats, 
nnn naLe "0, .noely'lm an am,"" 
I C . . L h "  c , . ,  nnn n8.e r;q . , a n  .. ., 
D<*.' Ca v s  n "9 .,,,Pt"Dl ate .o in* 

AVON AREA HEALTH 
AUTHORITY ITEACHINGI 

RENCHAY HEALTH DlSTRlCl 
WORKS DEPARTMENT 

Applications are invited for the 
following P0116: 

ENGINEERING 
OFFICER 

Glenside Hospital 

ENGINEERING 
OFFICER 

Stoke Park Hosdtal  

The Dos, holds, will be required to 
ars,rt the ssnmr Engineer over the 

" 

Salary scale C4.497 pa-f5.073 po 
1increars pndingl m r  bonus. . 

HUMBERSIDE AREA 
HEALTH AUTHORITY 
SCUNTHORPE 
HEALTH DISTRICT 

Engineer 
Goole Sector, 
St John's 
Hospital 
An Engineer is required toarrist 
the Senior Engineer in the 
management&d maintenance 
of Health Service electrical and 
mechanical equipment and 
services. toaether with minor . - 
new works. by direct or 
contract labour. 

electrical or mechanical 
engineering and 5 years' 
relevant experience. Applicants 
should parserr a current driving 
licence. 
Salary - E4.494-C5.073 
lincrease pendingl plus Bonus 
currentlv 5%. 

ON15 8DT. Tel: 0724-64151 
ex1 24. 
Closing date for completed 
applications November 30. 
1979. 

HEREFORD 
HEALTH 

DISTRICT 

ENGINEER 
(Operat ions  and 

Maintenance)  

Two posts. One for the 
3urallPsychiatric Sector.  
:he other for the Central 
jector. 
Salary f 4 .497  to  f 5 . 0 7 3  
)a. 
4pply t o  Mr  C. W. Shel- 
i rake,  D is t r ic t  Works  
J f f i cer ,  D i s t r i c t  Works  
Jepartment. 24 S1 James 
7oad. Here ford  b y  
Vovember 16. 
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GWYNEDD HEALTH AUTHORITY 

SENIOR ENGINEER 
reqdlreo for the new D strct General Hosp tal. Bangor 
IYsbyty Gwvnedol to control the mamtenance and 
operation of the Engmneer.na Servrces wthm a larae 
hospital complex. 

- - 
The annual salary will be within the range of £4,938 to 
f 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 
lboth 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 appra- 
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 
466718. 
Closing date: November 23. 1979 

11 ENGINEERS 
That managerial role 
you've been waiting 
for. It's here. 

Sscondly. e~ercirswur m&gerid qualities lsading a 
six-atrong works ,mm. 
o",i..in~l"deth~racr"ilmantofauit~bla tradermanand 
maintoininggood stall ralaliono. Also. a s a  msmbsrof rhs 
""it management team you'll bsaxpasted to lialra with other 
ssnior works and managsman, parsonna1 on various poiectr 
and developmanls. Yw will be profersionally rswonsibla lo 
,h. d... Fnninarr 

FOI a lvll~obd~ssr(ption and awliutim form. cont~cz Are. 
Pononnd O H i u .  Wdr.rhmmpton Awn Health Authdtv. 
~drninistrmlira Oftis... NW Cm.. ~o.p(tal. Wolr.rh.mpton. 
T.1: 737221 Ex1 35. 
c,o.ing data December 1. 1979. 

l 

LANARKSHIRE HEALTH BOARD 

( AREA ENGINEER 
Applications are invited for the post of Area Engineer to thf 
Lanarkshire Health Board. 
Candidates must be corporate Members of one of tht 
following Institutions: The Institution of Civil Engineers 
'The Institution of Electrical Engineers, the Institution 0 
Mechanical Engineers, or The Institution of Electronic ant 
Radio Engineers. 
They should have a sound knowledge of engineering 
installations in buildings coupled with a knowledge of and i 
deep interest in maintenance of services and all equipmen 
to be found in modern hospitals and other Health Servicl 
buildings. They should possess a good working knowledgl 
of modern engineering techniques, all relevant regulations 
Codes of Practice, and the Legislatnon (Health and Safety a 
Work Act etc) affecting them. 

I Managernal experience is essential together wnth the abd I s  

to act in close co aperatlan wnh the ou~ldlng deoartmen 
and to work in harmony with otner 0 sclpllnes at al levels . . 

I salary Scale: E7.566 rising to f9.006 (increase pending) 

l Application Forms and Job Description can be abtaine, 
from the Area Personnel Department. 14 Beckford Street 
Hamilton ML3 OTA. Telephone Hamilton 281 313. 

I Closing date: December 3, 1979 

SENIOR ENGINEER (2  posts) 
Kirkcaldy & LevenrnouthlNorth Fife 

ENGINEER (2  posts) 
Stratheden & LevenrnouthlNorth Fife 

I Applicants must have completed an apprenticeship in 
Electrical or Mechanical Engineering, have a thorough 
oractical trainins as aoorooriate to the duties and rewon- 
bibilities of the past and have 5 years relevant experience. 
Oualifications: 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 E4.938-f 5.71 8 per annum and 
for Engineer £4.497-f 5.073 per annum. Both salaries are 
under review and there is a current bonus payment of 10%. 
All posts are open to men and women. 
Further information, job description and application forms 
available from the District Parsonnel 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. 
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Saudi Arabia 

Maintenance Engineers 

We urgently require professional engineers to control and implement 
major planned maintenance programmes on various large medical, c , 
commercial, and hotel complexes in Saudi Arabia. 
Qualified Electrical/MechanicaI/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 W l .  
Tel. 01 -629  9502.  

S C O P E  
Exists for Engineers qualified to ONC in either mech- 
anical or electrical engineering or acceptable 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 
applkants and the opportunity may be given to pursue 
spec lac areas of interest. Prev o ~ s  management or 
SUperv~SOly exper ence an aovantage Salary on scale 
C4.497 to C5.073 p ~soonusscnemea loruance. 
Information sheet, job description end application form 
available from Mr P. E. Howat. District Personnel Depar- 
tment. District Offaes. Victoria Hospital. Whinney Heys 
Road. Blackpool. Tel0253-34151. Ext 205. 

LANCASHIRE AREA HEALTH AUTHORITY 
BLACKPOOL HEALTH DISTRICT 1 

IRELAND 

A Mechanical andlor 
Electrical Engineer .. 

required for a position as 

Engineering Inspector 
in the Department of Health 

Essential: At ieast iive 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, 1 9 7 9  

For further deta~ls and an application form write to: The 
Secretary. Room 201, Civil Service Commisson. 1 Lower 
Grandcanal Street. Dublm 2. 

BROMSGROVE AND 
REDDITCH HEALTH- 

DISTRICT 

Maintenance 
Planning 
Manager 

\~d ica t ion r  ars invited from suitably 
walified persons who have served an 
~ ~ p r m t i c e s h i p ,  hold the Higher 
lational Certificate in Mechanlcai or 
ilsctricsi Engineering or equivalent 
:it" and Guilds csrtificates wi th 
;ndonsmants. 

Ih8 SYCCBSS~U~ B~pIiCant Will be rea- 
ronsible ta the Dlrrricf Works Olficsr 
or the intmducxion and management 
11 maintsnencB planning activities 
slaled ,O a n  incentive bonus 
ichsme. 

:uii training will be given and heishe 
~ i i i  attend s three week reaidenriei 
iOY,8. re.u,ting in 8" BxBminalion 
esding t o a  parr  certificatein theune 
>l 8im~l8fisd maintenance standards. 

jsiary scais f 4 . 4 9 7  rising to  
t5.073 lincrsars pending) plvr an 
allowance of 10% which will in- 

PROFESSIONAL Engineers' 
Services. Send for YOUR 
Trade Buying and Credit Ref- 
erence Card today. Details 
from PES, Eden House, Maid- 
stone, Kent ME14 IXL. 

CAMBRIDGESHIRE AREA 
HEALTH AUTHORITY 

(TEACHING] 

Applicafionr are invited for th, 
foilowing positions within the Oistric 
Work. DeP8clmml. 

ENGINEER 

ENGINEER (P.P.M. 
AND P L A N N I N G )  
To be based at the Peterborougl 
pistrict H0Spif.i IEBIll accountabl, 
10 the Senior Engineer on a day 1~ 
day basil. 

ENGINEER 
IPROJECTS) 

is;v,ses within the many varied D,; 
)erties wilhinfhe Health District. 
:andidate$ for all threa poritions 
must hold an ONC in Engineering or 
8 highs, qualification. ,l\iternat,va 
~~al i f ica l ions as determined by the 
iOCIBfll," Of Sl8l(l. may be s c c e w  
,bl@I. 
iours - 37 per we* 
ialary - €4.497-t5.073 pa PIUS 
%onus. 



I mpruvingmrdical vacuum and total service. without a buck passed Here's what our s e r v i c e  i n c l u d e s  
compressed air plant? For a real anywhere! 1.Consultaney a n d  advice. No curnpany 
improvement you need 1.acyRulbert. ~ , , d  ~ ~ ~ ~ . ~ ~ l b ~ ~ ~  have the u.+riencu is betterplaced tooflerit.OurCr,ntrart 

Only Lacy-H!dbert oller you a complete (over30 years of it) to tacklevirtually any Managers are specialists in medical plant. 
scrvicc. from consultanrv throueh to or dental oroic,ct.\\rith t.nuinrnl.nt They're backed by expericnccd cnpincurs. 

- Australasia ... 
i 

2. P l a n t  m a n u f a c t u r e  and supply. L a c y  
Whether you';e upgrading Hulbert offer you a complctc ranpc of 
existingplant or installing new equipment-pumps,compressors.pack:~gcd 

~ ~ ~ ~ . ~ ~ l p ~ t i ~ t h ~  medical plant. And Lacy-Hulbert actually 
sound chuice. : design and rnanulacture their own vacuum 

pumps. (Other companies buy-in ponips for 
ass~~mhIy.ir,to p1;int.l 
3.lnstailation. Installation can bearrangek 
usingapproved installation engineers. 

4 .  After-sales care. Lacy-Hulbert ensure 
trouble-freeoperation with a Contract 

" Service Scheme. In some cases thescheme 
can cuverexisting planl. 

5.Expertise. Every part uf the lacy-Hulbert 
package is backed by unrivalledexpertise. 
Wehaveovcr 75 y~ars 'expericncein the 

' manulactnruolpu111psand conipressursof 
all kinds-including aver30 years ul  
supplyingpumpstohospitals. 

Lacy-Hulbert tirsl introduced 
hlCI'400: warly-t~-install contplete ready-to-install medical 
hlcdica C I ~ I I I I I I C S P L ~ ~  Air lh l t .  vacuum plant. Now. wcalso offer 

parkage! medical compressed air 
plant. 

This  know-how is widely 
ruspectctl thruughout the rnedical 
world.'fhe Hospital Eng ioee r i n~  
Centreat Fallield actuallytrains 
e n ~ ~ n e e r s  on Lacy-Hulbcrt plant. 

Find out more 
To find out moreabout Lacy-Hulbert. 
justclipthiscoupon.lt pays toinsist 
on a total service-and frorn1.acy- 

ulbcrt that'sexactly what you get. 


