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Institute News 

Midlands Branch 
The first technical meeting of the 
Branch for 1981182 was held a t  the 
West Midlands Regional Health 
Authority on Tuesday, 15th 
September, when a paper on Combined 
Heat and Power was presented by 
Mr Stan Whitehead. Power Station 
Superintendent a t  the new Leeds 
Infirmary. 

Over 70 members and guests from 
CIBS and IPlantE attended this 
meeting, which included an animated 
slide presentation of the installation. 
prepared by Leeds Polytechnic. 

Closed circuit television was used 
to relay the lecture to another room. 
and a video tape recording made of 
the proceedings. 

Refreshments were provided by 
courtesy of the Regional Health 
Authority and the evening was con- 
sidered very worthwhile by all those 
who attended. 

An invitation to visit the installa- 
tion has been offered by Mr. 
Whitehead, and i t  is proposed to 
arrange a coach trip to Leeds shortly 
for all those members interested in 
seeing this 'engineering giant'. 

West of Scotland 
Branch 
Branch Meetings 1981182 
24th September 1981: 
Restomtion of Classic Motor Vehicles 
by Hamish Dickie. Scottish Secretary. 
Daimler and Lanchester Owners Club. 
29th October 1981: 
Medical Goses/Anaesthetic Gas 
Scavenging by A Black. Scottish 
Health Service Common Services 
Agency - Building Division. 
26th November: 
Deuelopments in Priuate Branch 
Exchange Equipment by D T Dunn. 
Assistant Executive Engineer. 
British Telecommunications Board. 
1st December 1981: 
Boiler Air Heaters - Joint meeting 
with Institute of Energy. 
28th January 1982: 
Maintennnce Management Techniques 
in the Offshore Industries by R 
Yorston. Industry Services Interna- 
tional Limited. 

25th February 1982: 
Incineration by Mr G M Priest. 
Managing Director. Beverly 
Chemical Engineering Limited. 
25th March 1982: 
Annual General Meeting. 
29th April 1982: 
Visit to B.O.C. Liquid Oxygen 
Tonnage Plant a t  Carfin. 
All meetings, except 1st December 
1981 and 29th April 1982, will be 
held in the Lecture Theatre. Glasgow 
Royal Maternity Hospital. 

IPlantE Vice-presidency 
for Institute Fellow 
Mr Cyril S Watkins, has recently 
been elected Vice-President of the 
Institute of Plant Engineers. 

As a long-standing member of the 
South Western Branch of this lnsti- 
tute, he is a t  present Vice-chairman, 
having previously held the offices of 
Committee Member and Branch 
Chairman. 

Diary Note 
The London Civil Engineering Con. 
struction Show and Conference. 
organised by the Institution of Civil 
Engineers will take place from 2-5 
November a t  the London Olympia. 

The papers will cover subjects 
which include Administration and 
Management of Engineering Works 
and The Repair and Maintenance of 
Engineering Works. 

Enquiries on the conference should 
be sent to The Conference Officer. 
Institution of Civil Engineers. 
Great George Street. London 
S W l P  5AA. 

Reliability Technology 
2-day Course 
This course for practising engineers 
is jointly organised by the Safety and 
Reliability Society and the 
University of Bradford, and is to be 
held a t  the Floral Hall. Southport on 
29130 October. 

Among the speakers is Dr Malcom 
Green of the Department of Health 
and Social Security. and the subjects 
covered are electronics: nuclear: tele- 
communications; and safety. 

The cost is .E125 plus VAT, and 
attendance a t  the course counts a s  
qualification for membership of the 
Society. Registration forms are avail- 
able from: The Secretary. Post- 
graduate School of Studies in 
Industrial Technology. University of 
Bradford. Bradford, Yorks. 

Fellow's Appointment 
Mr P. F Pike. TEng. (CEI). FITE.. 
FIHospE. has been appointed an 
Associate of MEDA (Mechanical and 
Electrical Design Associates). 
Building Services Consulting Engi- 
neers of Headingley. Leeds. The 
Practice continues with Mr D. L. 
Bedford. Mr. P. Scott and Mr. C. D. 
Round as partners, and Mr J. 
Robinson. Mr W. R. Johnson. Mr J. 
Parkinson. Mr P. D. Clifton and 
Mr S. L. Beverley a s  Associates; its 
principal office being in Leeds and 
branch offices in London and AI 
Khobar. 

Fellow's Directorship 
Len Hornby MCIBS FIHospE has 
joined How Air Limited of Bolton as 
Director in charge of the newly formed 
Clean Air division. His task will be t o  
augment and improve the existing 
range of systems and products used 
in medical, pharmaceutical and elec- 
tronic fields. 

A new office has been established 
in Bolton offering a complete techni- 
cal service whilst overall control of 
the Company's Air Handling Divi- 
sion including Clean Air Systems 
remains with David Forrest a t  Head 
Office in Oldbury. 

Obituary 
It is with the deepest n q e t  that we have 
to record the death of H. Tomlinson 
a t  the age of 67. Mr. Tomlinson was 
one of the very early members of the 
old Institution and his interest in its 
progress was entirely ceaseless. In 
addition he had the proud record of 
41 years service a s  the hospital engi- 
neer a t  the Chesterfield Royal 
Hospital. 

He is survived by his wife to whom 
goes our deepest sympathy. 
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Letter to the Editor 
Bonus Schemes being 'chased' for that  elusive 
Dear Sir. 11100th of an  hour. As managers, we 

have to be very careful to carry out 
I have read with interest over recent maintenance in an orderly manner 
months several articles concerning and according to a system of 
Works Departments' Incentive priorities. such a system can only 

Schemes in Your journal. It come from experience and the ability 
that at levels to recognise the needs of hospitals 

management there are large and small, along with all other 
views On what has been an health service properties. There is a 
topic since i ts  conception. danger, particularly with the less- 

I t  could also be said that  views of experienced engineer being 
first-in-line officers are as  varied a s  ,,,isguided into believing the B~~~~ 
2nd to fourth-in-line officers. Many &heme comes first in this list of 
works managers have a financial priorities causing him to become 
interest in the successful running of bogged down with the trivia of the 
these system, and leaving no time to take 
experience this financial aspect does an objective view of the whole field 
not deter these officers from voicing ofmaintenance, 
their professional opinions on the 
subject, as  illustrated in recent 
editions of the journal. Better Financial Planning 

The auestion as  to whether it was Before the last reorganisation, finan- 
right o; wrong to pay some works cial planning had been given a high 
managers a bonus, in the form of a priority by Senior Works Officers, 
percentage of their salaries, will no and systems were further improved 
doubt be discussed a t  some future with the introduction of District and 
pay round -or perhaps as  part of the Area Headquarters and Estmancode. 
NHS reorganisation when the new Below-the-line spending was being 
DHA may rationalize the system. In controlled to the point where 
the meantime, whether managers Like managers were able to instantly cate- 
i t  or not. we will be running a Bonus gorise various types of works, and 
Scheme in NHS works departments consequently forward looks and all 
for some time to come. elements of budgets could be 

Nevertheless there are several planned. I t  follows that above-the-line 
worrying factors surrounding Bonus spending was not just linked but 
Schemes in general, partly highlighted more integrated in this system. In 
by Mr Shand of Inverness. In his other words, getting expenditure on 
letter to the Editor appearing in the procurement items and contract 
July Issue, he quotes (like many more work right results in manning level 
of our colleagues) the usual list of requirements becoming clearer. In 
advantages acruing. from Bonus practice it is evident that prior to the 
Schemes. Such advantages read: introduction of Bonus Schemes. 
Increase in productivity; manning levels were changing in 
better financial planning; many areas and, as  a direct conse- 
increased consultation with Trades quence of this. a relatively new 
Staff leading to better Industrial approach wasemerging. 
Relations; 
increased staff utilisation. 

I will briefly analyse each of the 
four points: 

Increase in Productivity 
Prior to the introduction of Bonus 
Schemes, tradesmen filled out a 
weekly job sheet where each task. 
along with each requisition number. 
was listed. With this system it was 
the manager's responsibility to 
account for the 40 hour week plus 
any overtime where applicable. In 
those days maintenance was carried 
out effectively with the minimum of 
paperwork, and engineers were not 

Increased Consultation 
with Trades Staff Leading 
to Better Industrial 
Relations. 
There appears to be a consensus 
among pro bonus scheme officers 
that ,  because a Bonus Scheme is in 
operation and that  because running 
such a scheme dictates that regular 
meetings take place, there has been a 
marked improvement in industrial 
relations. 

From a national standpoint this 
certainly cannot be h e .  We must all 
recall the recent dispute between 

EEFTUIAEU and the DHSS, 
following the breakdown of pay nego- 
tiations, of which bonus payments 
were very much a key factor. 
Secondly. from a local standpoint. 
bonus payments can be a source of 
grievance and frustration for some 
Works Departments' Staff, where 
they feel they have been underpaid 
and there is a timei.onsuming 
examination in an  attempt to resolve 
the situation. Certainly there has 
been an  increase in consultation, but 
as  to whether this has led to better 
industrial relations is a matter for 
individual opinion. 

Surely, the key to good industrial 
relations must lie fairly and squarely 
with Works Managers. I t  is they who 
must design a format for the works 
organisation as  a whole, and built 
into that  format must be a local 
system to take into account the 
working relationships - rather than 
looking to the Bonus Scheme for all 
the answers. 

Increased Staff Utilisation 
I made the point earlier that following 
the introduction of Estmancode, it 
was possible to have a clearer picture 
of overall expenditure and as  a result 
(in many cases) staffing levels were 
being adjusted. Managers were able 
to assess staffing requirements, and 
a t  the same time, deploy the various 
trades a t  their disposal according to 
their level of skill and the needs of 
the service. 

When bonus schemes were intro- 
duced, this balance was upset 
because, for viability, i t  had to be 
shown on paper that  tradestaff had 
been reduced in number. Some Works 
Officers cannot help being a little 
sceptical when they see that  in some 
instances, by transferring one compe- 
tent craftsman per skill to the post of 
Planner Estimator, the staff  left in 
post matched up to the staffing level 
requirement recommended by the 
initial study. If this is the case then it 
must throw some doubt on the credi- 
bility of Senior Works Management. 
On the other hand, perhaps works 
planning departments were set up 
regardless of local requirement, thus 
leaving some organisations to function 
with skeleton staffs. 

What is essential of course, is that  
managers must continually question 
the merits of such systems, particu- 
larly in relation to the quality of work 
and excessive paper work. 
K. P. Doyle, 
SeniorEngineer, Cheshire. 
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The author of this paper is District Engineer, Central Middlesex Hospital, 
Brent Health District, and his paper was a commended entry in the Hospital 
Energy Conseruation Year Competition. The article was written in 1980. 

Installation of a Honeywell 
Delta 1000 Building Services 
Management System 
Savings through central control 

M WOODROOFE Tech(CE1) MIHospE 

Introduction District General Hospital (Figure 1) with the majority of 
Some two and a half years ago, i t  was planned to install its buildings constructed a t  the turn of the century. The 
a form of Building Services Management System, not estate consists of a collection of single- and multi-storey 
primarily because of energy savings, but to manage bloeks ipread across a site of approximately 63 acres. 
effectively and efficiently plant and services from a central The engineering plant and services were designed and 
control. installed many years ago, when fuel was plentiful and 

Central Middlesex Hospital is a 732-bed, mainly acute, relatively low in cost. 

CENTRAL MIDDLESEX HOSPITAL 
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CENTRAL MIDDLESEX HOSPITAL 

igure 2: Contml System diagmm. 

The Hospital is situated within an area where labour is Figure 3: Typical list of points monitored and controlled 
very difficult to recruit, and because of the age of the on a boiler. 

and s e ~ c e s ,  the day-today maintenance 
assodated wth other activities can present the Engineering 
Manager with an impossible task. 

Fortunately, consistent with the decision to install a 
management system. capital development work was taking 
place which involved the upgrading of many Calorifier 
Rooms, Boiler Houses and Plant Rooms. As a result, it 
was possible to supply and install the necessary pressure 
switches, sensors. DGPs etc, ready for connection to the 
Delta. 

The installation of the Delta System started in April 
1978. and todate with an expenditure of $80,000 it now 
controls approximately 70% of the complex. 

The areas covered up to now are Main Boiler House, 
Main Pumping and Calorifier plant Rooms, Theatre 
Ventilation, Main Kitchen. Main Pharmacy. C.S.S.D., 
v&ous other Calorifiers Rooms. Main Ducts. Monitoring 
Maximum Demand. Laundry and the Nurses Home. 

Figure 2 gives information of the channels and the areas 
connected to the system. Some of the areas through 
central control have given very good energy savings: 
Manpower savings have been achieved through the dele- 
tion of threa posts i.e. two shift fitters and one plant 
attendant. 

There was a rotating shift of four fitters on duty a t  
C.M.H. The remaining two shift fitters are now on an 
alternating shift covering nights and weekends only. 
This is still essential as within the Brent Health District 
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there is no 'On Call' system utilising tradesmen; Engineers 
cover this aspect, and therefore it is necessary to provide 
a station for analysing the calls and contacting those 
responsible. 

Although not the first area to be connected to the 
computer, the Main Boiler House was modified to 
incorporate boiler sequencing and monitoring of com- 
bustion conditions. This boiler plant was built and 
commissioned in May 1979 and included 4 boilers fired 
with 3500 sec oil with a total installed load of 43000 LBSI 
hour from and a t  212'F. 

The points monitored and controlled by Delta are given 
in Figures 3 and 4. 

Auxiliarv Services I " ~ 

Plant Equipment 

Standby Water Feed 
Pump (1) 

Standby Water Feed 
Pump (2) 

Standby Water Feed 
Pump (3) 

Heating & Pumping 
Set (1) 

Heating & Pumping 
Set (2) 

OilFlow Pressure 

Oil Return Pressure 

Oil Flow Temp. 

Oil Return Temp. 

Oil Temp. before 
Heating & Pump Set 

Oil Tank No. (1) 

Oil Tank No. (2) 

Feed Water Tank 
No. (1) 

Feed Water Tank 
No. (2) 

Feed Water Tank 
No. (3) 

Feed Water Temp. 

Chemical Dosing 
System 

Main Steam Flow 

Low Gas Pressure 

Controlled + 

NmlAl 

NmlAl 

Temp. Check 

Temp. Check 

Temp. Check 

Oil Qty 00 0400 

Oil Qty 00 0400 

Water Qty 00 0801 I 
Water Qty 00 0801 I 
Water Quantity 

Temp. Check 

StlStoplStlAlarm 

Flow Rate 

NmIAI 

Savings due to close monitoring of the boiler efficiency: 
savings due to sequence operation of the boilers. 

Close Monitoring of Boiler Efficiency 
Delta System closely monitors the thermal combustion 
efficiency of the boilers, and alarms if this efficiency falls 
below a certain predetermined value - which is set a t  83%. 
I f  the efficiency falls below this level, immediate steps are 
taken to corr't it. 

Though the saving achieved by this technique is diffi- 
cult to quantify, it is felt that the boiler efficiency has been 
improved by about 3% since commencement of close 
monitoring by the system. 

Sequence Operation of the Boilers 
Before the boilers were controlled by the Delta System in 
the sequential manner, two large boilers were on-line all 
the time during the winter months. Since sequencing the 
boilers. onlv the laree boiler has been on-line between 
IO.OOpm anh 5.00am.and during the week+nds. 

It should be noted that steam to the laundw is shutaff  
during this period, and that 80% of the time during the 
winter months ( F e b ~ a r y .  March and April), the small 
boiler and the one large boiler are quite capable of coping 
with the total hospital steam load. 

Therefore, when looking a t  the savings achieved during 
the year ending 30 June 1980, i t  was assumed that if the 
Boiler House was not controlled by the Delta System. 
two large boilers would have been on-line all the time 
from 1 October 1979 to 31 May 1980. However. since the 
control of boilers by Delta commenced on 1 February 1980. 
the savings only reflected the four months commencing 
1 February 1980. 

Total hours run by three large boilers, 1 February - 31 
May 1980: 2.951 

Hours run-time saved by the large boiler: 5.808 - 2,951 
=2.851 

Hours run-time by the small boiler during this 
period: 1,002 
Electrical Energy 

Electric load of each large boiler: 20 kw to 16 kw 
Electrical load of small boiler: 13kwtolOkw 
Electrical energy saved: (2857 X 18) - (1002 X 11) 

= 40404 kwh 
Projected yearly savings: 80808 kwh 

Radiation Loss 
Radiation loss from each boiler is approximately 2% of 
the full load output of the boiler. 

The radiation loss from a large boiler: 5600 X .02 kg 
= 112 kg 

Radiation loss from the small boiler: 3000 X .02 kg = 60 kg 
I t  is ~ s ~ l l r n e d  that when a boiler is kent ho t  without -- .- -..------ ~ - - - ~ ~  

Figure 4: Typical list of points monitored and controlled being the radiation loss is only 1 / 2 6  if its full load 
in the steam generating Boikr House. capacity. 

The saving in radiation loss: 2857 X 112 X .75 
-1002 X 60 = 239988 - 60120 = l80 tonnes 

Main Steam Generating Boiler House The projected yearly savings: 180 X 2.5 = 450 tonnes 

The Boiler House was connected to the System &I January Financial Savings (Present Day Costs) 
1980 and became operational on 1st February 1980. The Steam: E1.260.00 
fuel savings achieved in the Boiler House may be divided Electricity: E1.090.90 
into the following categories: Total: E2.350.90 
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Projected annual savings 
Steam: E3.150.00 
Electricity: E2,424.00 
Total: E5.574.00 

N.B. Delta monitors Thermal combustion efficiency. 
Improvement in efficiency performance approximately 
3%. 

Laundry 
The Delta System was connected to carry out the fol- 
lowing tasks on the services supplying the laundry: 

To open the steam service to the laundry when in use; 
to automatically operate the laundry air compressors. 

Before the System was assigned to carry out these tasks. 
shift fitters were instructed to carry out these duties. 
However, in practice these tasks were neglected. 

Main Pump Room 
The Main Pump Room was the first area to be connected 
to the Delta and the plant consists of the following: 

Low-Pressure Hot Water Heating System 
This provides heating to about 50% of the hospital, and 
is controlled hv a local weather-sensitive comDensator. 
The Delta system controls the plant by load cycling. 

Ooerational hours between 1 October 1979 and 30 Aoril 
igsb: 
Hours saved: 

4.563 
5.112 - 4,563 = 549 hours 

Steam Supply to the Laundry 
To calculate the savings achieved in the usage of steam 
consumption, two consecutive years are analysed. 

1 July 1978 to 30 June 1979: 7205 tonnes 
1 July 1979 to 30 June 1980: 6160 tonnes 
Reduction in steam usage: 1045 tonnes 
Financial savings: E7.315 

I t  is worth noting that there has been a large reduction in 
steam usage in spite of the fact that actual laundry output 
has increased by 18'12%. 

Electrical Energy 
Capacity of the pump: 
Energy saved: 

Steam Eneruv 

20 kwh 
10.980 kwh 

Main Kitchen Ventilation Plant - -" 
Average steam consumption: 400Whr This plant is monitored and controlled by the Delta 
Savings in steam consumption: 400 X 549 = 220 tonnes Syswm and serves the main kitchen. The olant is switched 

Domestic Hot Water System 
This provides water to 97% of the hospital and is 
generated by two L.P. storage dorifiers. The steam to the 
calorifiers is controlled by a simple proportional control 
system, driving two modulating valves fitted onto the 
steam supply line. The Delta System monitors the DHW 
systems in the following manner: 

I t  monitors the temperature continuously. In the event of 
temperature exceeding the high limit, the system imme- 
diately alarms and drives the control valve to shut p&i- 
tion, thus over-riding the local control; 
i t  shuts off the steam to the calorifiers daily between 
11.30 pm and 5.00 am. The system also ensures that the 
temperature does not fall below a certain limit during this 
period. 

Since this method of control was startedon 1 October, 
1979. the saving only reflects 9 months of the year. com- 
mencing 1 July. 1979. Since the steam consumption was 
measured and monitored by the System, it  is possible to 

oif a t  night when the kitchen is not in use: 
Furthermore, when the kitchen is in use the operation of 

the supply fan is controlled by the System depending on 
the condition of the inside temperature. 

Operational houra during the period I July 1979 to 30 June 
19Rf l  

3512 hours Main supply fan: 
Extract fans: 5350 hours 

Hours saved due to intermittent oneration. 
Main supply fan: 8.760 - 3.512 = 5.248 hours 
Extract fans: 8.760 - 5.350 = 3.410 hours 

Electrical 
Electrical capacity of the plant: 
Main supply fan: 4.30 k.w. 
Extract fan: 2.80 k.w. 
Electrical energy saved: 4.30 X 5248 + 2.80~ 3410 

= 22.566+ 9,548 = 32.114 k.w.h. 
Financial savings: E867.07 

make a direct comparison between last year and this year. 
Steam consumption during the period 1 July 1978 to 30 
June 1979: 8,973 tonnes Steam 
Steam consumption during the period 1 July 1979 to 30 Since no steam or any other form of heating is used in the 
June 1980: 6.719 tonnes ventilation system there are no other fuel savings. 
Savings achieved in steam consumption: 2.254 tonnes 
Projected savings for the year: 2.504 tonnes 

Financial Savings 
L.P.H.W. -Steam saved: 220 tonnes Main Kitchen Food Trolleys 

Savings: E1400 The Delta System switches off the power to all socket 
D.H.W. Steam savings: 2254 tonnes outlets used to the food trolleys in the main kitchen for 

Savings: E15.778 about 17 hours a day. Previously the food trolleys 
Total: f 17.178 were left switched on all the time apart from the time they 

Projected yearly savings a t  present day cost: f 17.528 were taken to the wards. 
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Though the trolleys can be thermostatically controlled Actual operational hours from 1 July 1979 to 30 
it has been found by experiment that a normal trolley June 1980: 5.125 
consumes power for 66% of the time it is plugged into a Hours saved due to intermittent operation: 3,635 
socket outlet. 

Electrical 
Electrical Saving Electrical capacity of fans including chilled 

Total load - 20 Food Trolleys: 2o water pumps: 5.5 kw 
Capacity of the chilled water unit: Hours the food trolleys were on 1 July 1979 to 30 
Electrical energy saved on fans: 

20 kw 
i oan. 19.992 kwh .".,". 
Hours saved: 8784 - 2505 = 6279 Assuming the plant was not switched off in the night. 
Electrical savings: '13 of 6279 X 20 = 83720 kwh the chiller would run 30% of the time for six months of the 
Financial savings: $2,260 year. 

Electrical energy saved on chiller unit: 0.3 X 20 X 3636 
= 21.810kwh 

Total electrical energy saved: 41.802 kwh 

Theatre I Air-conditioning Plant Financial savings: E1.128.65 

This air-conditioning plant is monitored and controlled 
by the Delta System, which serves four operating theatres. Steam 
The Dew Point Method of control, which is wasteful in Operational hours between 1 October 1979 to 
terms of electrical energy, is used to control this plant. 30 April 1980 prior to Delta: 5.112 

The CPU of the System over-rides the local control Actual operational hours from 1 October 1979 
system to shut-off the refrigeration plant during the night 30 April 1980: 3.131 
when the theatres are not in use, and during the day when Hours saved due to intermittent operation: 1.981 
the temperature and relative humidity is within the c m -  Average steam consu&ption per hour: 48 k g h  
fort limits. Savings in steam consumption: 95 tonnes 

The over-riding control was installed on 20 May 1960 Financial savings: f 665 
add the readings taken for the periods 20 May 1979 - 
20 July'1979 and 20 May 1960 - 20 July 1980 are given 

sensitive compensator using flow and outside tempera- 
ture sensors. 

This building was connected to the Delta System during 
November 1979. and became ooerational on 1 December 
1979. The  elk System contr& the heating system by Theatre 111 Air-conditioning Plant off the Dlant in the via an oDtimum 

This air-conditioning plant is monitored and controlled stop in the CPU. 
by the Delta System and serves two theatres in the Also, during the period of occupancy, it load-cycles the 
accident and emergency department. beating system. - .  

The plant is off at 9'00pm daily and started Operational hours between 1 December 1979and 
a t  7.00am with adequate over-riding facilities. 30 April 1980: 2.366 
Operation hours p.a. prior to Delta: 8.760 Hours saved: 3,648 - 2.366 = 1.282 hours 

Fkure 5: Comparison of electrical consumption of compressors in Theatre I uentihtionphnt. 

Hours Run 

Compressors Capacity 

16.5 KW 

16.5 KW 

20.0 KW 

No. 4 20.0 KW 

TOTAL: 73 KW 

Saved Two Months 
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Electrical Energy 
Pump capacity: 
Energy saved: 
Financial savings: 

Steam 

The total projected yearly fuel saving is as follows: 

2.4 kw Projected savings on electrical energy: 400.635 kwh 
3.079 kwh Cost of a unit of electricity: 0 .030~  

E83.13 Therefore, financial saving: E12.019.00 

Projected savings on steam: $5.439.00 
Fuel cost of a tonne of steam: f7.60 

180 kgbr Savings: E41.335.00 
180x 1283 = 231 tonnes Manpower savings: f20,000.00 

$1,617 Fuel savings: f53.354.00 
Total: E73.354.00 
* These figures include increase labour cost and further minor 
manpower savings, and details of these are given in Figure 6. 

Average steam consumption: 
Savines in steam consumntion: 
Financial savings: 

Summary of Fuel and Manpower 
Savings Achieved 
The total fuel and manpower savings achieved are: Degree Days 

Finally, as matter of interest. Degree Days are recorded. 
Savings of electrical energy: 26449gkwh via the Delta. on a daily basig. National Degree Days are 
Cost of a unit of electricity: 0 .027~ published for the N.W. 10 area which are recorded at 
Savings: E7141.00 Heathrow. 

Savings on steam: 4532 tonnes Readings taken locally, plotted against the National 
Fuel costs of a tonne of steam: $7.00 fi,@res, show a remarkable difference. These readings are 
Savings: E31,724.00 w e n  in Figure 7. 

Summary of total savings: 
Manpower Savings: 
Total: 

September 79 t o  
August  80 

252 304 

121 

At - 
1 - 

- 
igure 7: Degree Day 

1st 79 

National 

- 
105 

186 

319 

461 

375 

307 

207 

144 

49 

20 

34 

Figure 6: Summary sheet of fuel savings - 'X' is the 
Actual Savings achieved during the year commencing 
I July 1979, up to 30 June 1980. 'Y' is the Pmjected 
Yearly Saving based on the actual savings. 

September 

October 

November 

December 

January 

February 

March 

April 

May 
June 

July 

August 

'X' 

detric 
Tons 

KWH Metric 
Tons KWH 

Post-graduate 
Medical Centre 

Theatre I Plant 

Theatre 111 Plant 

Pharmacy Plant 

Main Kitchen Plant 

J 1 &  52 Calori- 
fier Room 

'A' Block Calori- 
fier Room 

Nurses Home 
Calorifier Room 

Main Pump Rwm 
Heating 

DHW 

Main Boiler House 

Laundry 

Kitchen Food 
Trolleys 

Q Chart. These degree - - 
~ y s  are calculated to a b&e tempemture of 15.5'~. 

Conclusion 
I would summarise by saying that this system was 
originally purchased in order to control and monitor the 
Building Services on a hospital site. However, as a result 
of its installation and by experiment, we have found that 
the pay-back on capital expenditure through energy 
savings and manpower is 1.1 years. 

In my view, this exercise has proved that in future 
every large user of energy should consider some form of 
computerised Central Management Control - not only to 
monitor the performance of his plant and equipment, but 
to conserve the nation's dwindling supply of energy. 

TOTAL: 
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The author of this paper is a retired industrial engineer who has acted in an 
aduisoy capacity on electrical safety. 

Unauthorised Tampering with 
Hospital Equipment 
GEOFFREY MARSHALL CEng FIEE 

The majority of acts of interference 
with hospital equipment occur 
without any serious malicious intent. 
Nevertheless, they can cause trouble 
far beyond what was originally antici- 
pated, and this is especially so in the 
case of electrical equipment. 

These acts do not, a s  a rule, involve 
personal gain, nor revenge for some 
fancied grievance, but are committed 
out of sheer boredom and a desire to 
create some disturbance. However. 
they can play havoc for the staff 
intent on carrying out routine main- 
tenance schedules, and attending to 
any normal faults that might arise. 

Fiddling with hospital equipment 
can be carried out by delivery boys, 
office staff or messengers employed 
by the hospital; or by young members 
of the public attending a s  out-patients 
or visitors. A certain amount of 
waiting is unavoidable and young 
people, after the initial visit has been 
made and the novelty of the building 
has worn off. become bored and look 
around to see how they can occupy 
their time. 

In one hospital corridor, a very 
bored young messenger noticed that 
the lid of a fuse box on the wall was 
not properly closed, and decided to do 
a little meddling. On his next visit be 
came prepared, and after with- 
drawing the normal fuses he substitu- 
ted meccano bars! Such an act of folly 
is hard to understand. In all proba- 
bility this situation would not be dis- 
covered until a fault in the lighting 
circuits suddenly developed. As the 
system would no longer be properly 
protected, a dangerous condition 
would be set up. . I t  would be very 
likely that the young man would not 
be on hand to observe the conse- 
quences when the trouble did appear. 
In point of fact this instance of 
foolish fiddling was spotted during 
routine maintenance tests a few days 
later. 

Some young visitors to the hospital. 
while filling in time in the waiting 

room, took a delight in removing 
bulbs from their light fitting sockets. 
and inserting coins before replacing 
them; thereby ensuring that a s  soon 
a s  the light switch was operated, the 
fuses would blow. They would 
consider this a s  a form of sport, and 
look back with relish to see the 
trouble their actions caused. These 
same boys however would consider it 
quite dishonest to  remove a lamp 
from its socket to take home, and 
would never dream of such action 
themselves. 

Telephone systems in hospitals are 
particularly liable to suffer from 
meddlers with time on their hands, 
and a distorted sense of humour. If 
they can gain access to an apparatus 
case, it will take tbem only a second 
to slip a scrap of paper between two 
contacts on a selector unit. Chaos can 
easily result, giving the unfortunate 
maintenance man a real problem. 
until the trouble is traced. 

The unscrewing of the top of a tele- 
phone hand set receiver, and 
removing the vibrating disc, can be 
carried out in a matter of a few 
seconds, making the unit useless - 
but such action can cause confusion 
which is often the aim. 

Petty theft takes place so often in 
hospitals, not for any personal gain. 
but just because i t  is something to  
do. A youth will delight in removing 
small screws holding down inspection 
lids and junction boxes on conduit 
runs, probably using his pen knife 
for the purpose, and will pocket them 
with no real idea why he has done it. 

Butterfly nuts, that sometimes 
fitted to fuse boxes to enable technical 
staff to open tbem quickly in an 
emergency, act like a magnet to those 
with a craze for petty pilfering. 

In one hospital, considerable incon- 
venience and worry was caused to the 
technical staff by malicious reporting 
of faults that did not exist. An inter- 
mittent electrical fault is one of the 
most difficult to discover for techni- 

cal staff ,  as for most of the time they 
are testing equipment that is 
perfectly sound. Complaints were 
made by a member of the public that 
she had received shocks when 
operating an automatic coffee 
dispenser situated in the corridor 
adjacent to  a waiting room. Con- 
siderable valuable time was wasted 
before the conclusion was reached 
that the alleged fault was non- 
existent. 

What steps then can hospital 
authorities take to prevent these 
incidents, which are so petty in 
themselves, and which can so easily 
escalate to major proportions that 
were never for a moment envisaged 
by those who were responsible for the 
original meddling? 

Careful recording of all malicious 
acts, and keeping the maintenance 
staff fully alert to such possibilities 
can do a lot to assist. 

In areas where the general public 
circulate, such as waiting rooms, and 
passages, all items of electric control 
gear, fuse boxes, and distribution 
cases should be under lock and key. 
If this is not practicable, they should 
be repositioned in safer areas, which 
are outside the reach of meddlers. In 
addition, visual inspection in these 
situations should be made more 
frequently than in other parts of 
the hospital. 

If the fiddling and pilfering is, 
however, carried out by those 
employed in the hospital, the problem 
is easier to solve. Those responsible 
probably regard their action as a form 
of sport, rather than intending to 
inflict serious damage. They will be 
so pleased with their efforts that they 
will be inclined to talk about them. I t  
is obvious that only by doing so will 
they get maximum pleasure. 

In addition. if the meddler on the 
staff is unsuspected, it is practically 
certain that he will be encouraged to  
repeat such tomfoolery in due course. 
leading to earlier detection. 
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The author is the Managing Director of Flameless Furnaces Limited and he 
gave this paper to the International Environment and Safety Conference in 
September 1980. 

Circulating Fluid Bed Combustion 
Energy from WasteMaterials and Coal 

P H RAVENHILL BSc MIChemE MInstE 

Introduction 
These days, we are daily reminded of 
the energy crisis which the world is 
said to have. This crisis takes different 
aspects, depending on the continent 
under consideration and the state of 
the local economy. 

In the UK, we may think we have 
heen fortunate in that North Sea Oil 
will provide self-sufficiency by 1981. 
due t o  the recent increase in-energy 
prices. However, this has not protec- 
ted us from the ravages of the price 
increases. This is mainly because of 
oul high reliance on oil a s  the major 
,source of energy. (Figure l). 

Fiauri l: UK energy sources I979 

Oil 39% 
Coal 36% 
Gas 20.5% 
NuclearIHvdro 4.5% 

In energy terms. the annual' ton- 
nage of waste materials from Industry 
in the UK is equal to 7 miUion tonnes 
of coal. Local Authorities collect 
domestic refuse, which after proces- 
sing, has a potential energy yield of 
about 4 million tonnes of coal equiva- 
lent. In addition. over the next 10 
years, the annual consumption of coal 
will probably rise by 15 million tonnes. 

Sources of Energy 
Waste Materials 
Energycontaining waste materials 
differ generally from prime fuels in 
three ways: 

A high momentary variability in 
energy content, rate of burning and 

ease of ignition: 
a greater tendency to make smoke 
and cinders; 
a higher content of incomhustibles. 
principally ash and water. 
The energy content of waste mater- 

ials cannot always be recovered. For 
example, if a waste has a high water 
content, the energy released by hurn- 

able energy. Similarly, a waste will 
require supplementary prime fuel for 
clean combustion if i ts  gross calorific 
value is less than 4 M J k g .  Once this 
factor is appreciated, housekeeping 
measures can often be put into effect 
to improve the recoverable energy 
content of waste. Some examples of 
typical materials are given in Figure 2. 

Mater ia l  

Paper 
Plastic 
Solvents and 

Adhesives 

Coal Tailings 
Vegetable 

Waste 
City Refuse 

Gross  
Calorific 

Value (MJlkgI 

Fraction 
Recoverable 

Energy 

Energy  Conten t  Ra t io  

1.25 

L - 

Figure 2: Energy chamcteristics of typical waste materials. 

ing goes to vaporise the water, which The potential for extracting energy 
appears a s  part of the combustion from such waste materials depends. 
gases. As such it can only be mmvered in addition to the water content factor 
by cooling the exhaust gases to use- described above, on ash content, con- 
lessly low temperatures. sistency or lump size, and chemical 

Also, whilst a waste material may composition. 
have a net recoverable amount of A high ash or inert content poses 
energy, supplementary prime fuel problems for ignition and maintenance 
may be needed to burn the waste ofadequatecombustion temperatures. 
cleanly. This is because the energy Sticky waste may need to be treated 
content of waste can be insufficient with powders or to  be partly frozen. 
to attain an adequately high com- Large lump size may mean size re- 
bustion temperature. Again, a high duction to achieve good burning. 
water content is the usual reason for Metallic items, hazardous materials 
this behaviour. and corrosive salts may cause main- 

Generally speaking, if the water tenance problems in burning equip- 
content of a waste material is such as ment. 
to reduce i ts  gross calorific value Economic feasibility of waste usage 
below 3 MJkg,  i t  will have no recover- also depends on the availability of 
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waste where energy is needed, because 
wastes can be bulky in relation to 
their energy content. In industrial 
plant there is a natural coincidence 
between waste production and energy 
need. 

Coal 
The other energy source that can be 
hurnt advantageously in the fluid bed 
is coal. The circulating fluid bed offers 
a number of advantages over alter- 
native coal firing methods: 

A wide range of coal fuels can be 
burnt in the boiler, which includes 
low calorific value, high ash and 
highly caking varieties. 

Good quality ash produced with low 
carbon content and no danger of 
clinkering. 
Continuous automatic ashing-out 
facilities. 
Small physical size for boilers in the 
10.000 lbslhr to 20.000 I b s h  size 
range compared to mechanical grate 
Gn'no 
.I .. .- . 
Good turndown and control of heat 
output. 

Technological Basis 
Complete, clean combustion requires 
that a burnable material be given an 
adequately high temperatureltime 
exposure to oxygen. Generally, a 
higher temperature permits the use 
of a shorter exposure time and vice 
versa, subject to a minimum tem- 
perature threshold below which 
ignition does not occur. 

Also, in the process of burning the 
mechanical structure of materials 
weakens and melts, or disintegrates 
giving rise to small particles and 
droplets which leave the burning zone 
before being completely consumed. 
These unburnt fragments end up as  
smoke and cinders or in the residual 
ash, and represent potential pollution 
and a sienificant loss of enerev. -- 

In traditional furnaces, materials 
are exposed to a peaked temperature 
profile, and a large furnace volume is 
required to give sufficient time for 
burn-out. Cyclone burners and a high 
level of turbulence can be used to 
partly mitigate this effect. 

Combustible materials, particularly 
those of small or don-uniform size. 
and those that melt before burning. 
give trouble, because combustion air 

flow follows preferred paths, thereby 
by-passing sections of the firebed. 
Certain types of grate can be used to 
mitigate these effects, but grates are 
troublesome because moving parts 
are needed in regions of high tem- 
perature. 

The Fluidised Bed 
The fluidised bed is a technology 
developed over the past 10 years, in 
which burning takes place within a 
hot bed of sand kept turbulent by the 
passage of hot combustion gases. 
The turbulence keeps temperatures 
and gas flows uniform, and complete 
combustion is achieved a t  the moder- 
ate temperature of 800-850°C. 

Burning particles are supported 
and retained by the sand, and all 
combustibles are retained in the bed 
for longer and a t  higher average 
temperatures than in a conventional 
furnace of the same volume. The heat 
storage capacity of the sand smoothes 
any momentary variability in the 
energy content of materials. 

These features make the fluidised 
bed a compact, controllable and effi- 
cient means of extracting energy from 
a wide variety of combustible mater. 
ials. I ts inherent attributes result in a 
lower capital cost furnace; reduced 
maintenance through absence of 
moving parts and lower operating 
temperatures: high heat extraction 
rates by tubes immersed in the bed; 
and the flexibility to burn a wide range 
of combustibles in a single furnace. 

The basic principle is that a granu- 
lar inert substance, such as sand or 
ash. lies in a vessel on a perforated 
floor through which air is blown. As 
the air emerges, i t  bubbles through 
the sand which is suspended in a 
turbulent mass that behaves like a 
boiling liquid. This is the fluidised 
state, and as  combustible material is 
fed into an initially heated bed, i t  
burns in the'turbulent sand, releasing 
heat and maintaining temperature. 

The turbulent sand causes rapid 
movement, particularly upwards and 
downwards, thus ensuring even mix- 
ing of incoming combustible material 
and the air in which it  will burn. 
Sideways mixing is much slower, and 
limits burning capacity in other than 
small bed area furnaces. 

Heat is released in an even pattern 
and is absorbed by the combustion 
gases and turbulent sand, keeping 
the whole of the bed a t  an even 
temperature. Under these conditions. 

a bed temperature of 800-850°C 
achieves complete combustion because 
materials are exposed to a higher 
average temperature and a uniform 
airflow for appreciably longer than in 
a conventional furnace - where much 
higher temperatures are needed to 
ensure efficient combustion. If heat 
extraction surfaces are immersed in 
the bed, the moving sand comes into 
rapid and intimate contact with these. 
and high heat transfer rates result. 

Moderate temperatures in the bed 
retain volatile salts, which would 
otherwise escape to he deposited and 
cause corrosion in the exhaust system. 
Significant quantities of particulate 
material are blown from the bed under 
normal operating conditions, but these 
particles are clean and not sticky and 
do not foul heat recovery equipment 
in the exhaust gas system. 

Circulating Fluidised 
Bed 
The circulating fluidised bed is a vari- 
ant of the orinciolvs above, in which 
two overafi circhation patterns are 
imposed on the mixing circulation 
which exists in the fluidised state. 
These patterns are induced hy the use 
of deflectors and partition walls, and 
by using a non-symmetrical airflow 
pattern across an angled floor to the 
bed. (See Figure 3). 

This gives four advantages which 
are additional to those of the non- 
circulating fluidised bed, and also 
overcomes its two inherent disadvan- 
tages - poor sideways mixing and 
particle carry-over. 

Firstly, entering feed material is 
spread evenly over a large bed area 
from a single feed point. Secondly. 
entering material is buried under 
downflowing sand to suppress dust 
and cinder formation. Thirdly. 
particles carried from the bed are 
thrown to the wall in the downflowing 
un-fluidised sand region and 
returned to the bed. Fourthly, ash is 
removed selectively, taking only a 
small proportion of bed sand with it. 

In the circulating variant of the 
fluidised bed, overbed and immersed 
baffles are used in conjunction with 
sloping floors and an assymetric air 
flow to induce overall circulations and 
maintain a number of zones of dif- 
ferent fluidisation in a single furnace 
vessel. 

An overbed baffle is fixed over the 
deep end of the combustion zone 
provide a deflector plate, against 
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This plant provided the essential 
proof that the process could work on 
a commercial-size plant, and running 
trials were completed on a variety of 
wastes and low grade fuels during 
1978-79. The way was then open for 
the preparation of full commercial 
designs and the proof of economic 
viability. Active commercial explora 
tion of the process was begun in the 
autumn of 1979. 

C.F.B. Process and Energy 
Recovery from Wastes 
The circulating fluidised bed process 
is particularly suited to burning low. 
grade fuel materials. Selective ash 
separation (as distinct from the con- 
ventional bed, where ash is removed 
by an offtake of the average bed 
inventory of 98% sand. 2% ash) 
ensures that ash disposal volume is 
minimised, and disturbance of the bed 
heat balance is negligible - even 
when a fuel material has a high ash 
content. 

The separate feed zone ensures that 
the high bulk density structure of 
low-grade fuels is disintegrated, before 
feeding to the combustion zone. This 
prevents non-uniform fluidisation and 
combustion air distribution, which 
make the bed vulnerable to clinkering. 

A complete flowsheet comprises 
material feeding, energy production 
and effluent disposal sections. In the 
example shown in Figure 4, a steam 
generating plant burning waste paper 

which sand is thrown vertically from in the construction of a pilot plant on is described. 
the bed and then deflected horizon. the.M.P.A.B. site in Brisbane during The material feeding section would 
tallv across to drop into the shallow 1977-78. typically include an air-handling 
endand the adjacent feed zone. This 
effect combined with an assymetric Figure 4: Steam generating CFBphnt.  
air flow, greatest a t  the deep end and 
smallest a t  the shallow end, induces 
the combustion zonelfeed zone cir- 
culation pattern. 

Historical Development 
The circulating fluidised bed process 
for recovering energy by burning 
wastes and low grade fuels was con- 
ceived by a UK consulting engineer. 
Mr Arnold Pearce, and his associates 
in the early 1960s. At that time there 
was no economic justification for its 
development. 

With the increasing cost of energy 
and waste disposal, and the increasing 
anxiety over availability of energy 
supplies and waste disposal facilities. 
laboratory development work was 
started in the early 70s culminating 

factory connecllon 

stock hopper 
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train, comprising: air blower: an in 
line prime fuel; fired air heater for 
start-up; a waste-handling train, com- 
prising reception and stockholding 
hoppers with conveyors; size duc t ion  
shredders or granulators; a screw 
feeder system to the fluidised bed 
furnace; and a sand hopper with load- 
ing gear and outlet to the furnace. 

The energy production section 
would typically include steam genera- 
ting coils in the bed, a convective 
boiler to recover heat from the furnace 
exhaust gases, steam and water 
drums, a superheater and water treat- 
ment plant if appropriate and the 
combustor itself. 

The effluent section would typically 
include an ash disposal train com- 
prising a screw feeder and disposal 
hopper; and an exhaust gas disposal 
train comprising a stack with con- 
nection to the convective boiler. 

The C.F.B. process is controlled in 
a similar manner to a normal boiler by 

an airifuel ratio system, in conjunction entering from below through slots 
with a heat demand system controlled between the distributor sections. 
by steam pressure. An additional very The preheated combustible and its 
rapid response in output can be content of volatiles instantly ignites 
obtained by by-passing the convective and burns in this zone, which contains 
boiler. Figure 5 gives some examples an immersed heat extraction tube 
of plant recently quoted to customers. bundle inserted from the side. 

Combustibles are propelled by the Sand and ash from the combustion 
screw feeder into the feed zone under zone drain through an unfluidised 
a hot descending unfluidised bed of downflow zone continuously into the 
sand, which raises materials to bed ash separation zone beneath, which is 
temperature and drives off volatiles gently fluidised to promote segrega- 
deep under the surface. The com- tion. The larger ash particles fall to 
bustiblelsand mixture floods into the the bottom and collect in an ash-rich 
combustion zone a t  the high end of its layer which leaves by the ash duct; 
sloping floor, and quickly spreads whilst the remaining sand, with the 
over the whole bed area by the com- lighter unburnt combustibles in 
bined action of its own speed, the suspension, is lifted in the strongly 
sloping floor (which acts as an air- fluidised upflow zones to drop over 
slide), and the mixing patterns in the weirs into the combustion zone. 
combustion zone. 

The combustion zone is intensely 
fluidised and well mixed by air enter- Economics 

off betweeica$tal cost and thesav- 
Figure 5: Examplesof circulating fluidised bedplants. ing in prime fuel and waste disposal 

cost. Unlike a conventional boiler, a 
Material Output Medium I Heat O u t ~ u t b )  I waste burninn plant has a pavback 

Paper, adhesives 
Tyre waste 
Wood offcuts 
Solvents 
Mushroom compost 
Municipal refuse 
Laminates and resins 

Heat transfer oil 
Steam 
Heat transfer oil 
Steam 
Steam 
Superheated Steam 
Hot water 
Hot gases 

period, that is, it pays for itseif over 
1.760 a short period. 

- 

The payback, on a simple return 
basis, ranges within the period of 
1'12 to 4 years. However. savings on 
these plants continually increase 
with increasing energy costs. This 
means that the plants themselves 
become significant profit earners once 
the initial investment has been repaid: 

The author of this paper is a member of the National Monitoring Committee 
for Engineering Incentive Schemes and of the Productivity and Technical 
Services Department of the ElectricaL Electmnic, Telecommunication & 
Plumbing Union. 

Incentive Bonus Schemes 
for Works Departments H M PETTY 

Effective Works The maximum effective use of the Unfortunately, criteria for 'accept- 
labour force; able service' are usually set according Departments the rate at which that labour force to past standards. type of hospital 
works: and the general management philo- 

There are a number of ways of assess- sonhv. Because we are dealinr! with 
ing the effectiveness of Works largeiy subjective aspects in-deter- 
Departments, but two criteria cannot Associated with these two criteria is mining 'acceptable service'. I do not 
be denied if we apply cold logic to an the more emotive consideration of intend venturing into discussion on 
analysis: providing an acceptable service. this criterion. 
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Let it not he assumed that this is 
deliberately ignoring this important 
consideration of the maintenance work 
in hospitals, because that is not the 
case. The standard of service is 
something which is determined by 
influences outside Works Depart-. 
ments, hut it is within the control of 
Works Departments to influence the 
first two criteria. 

What must he said is that Works 
Departments, in general, have heen 
very inefficient in the past. 

This statement is not made without 
evidence, because I do not know of 
any Management Services Reports 
which have indicated otherwise. The 
performances of maintenance 
departments within reference periods 
frequently feature fifty or below. 
Where the services of consultants 
have heen employed, they too report 

. that savings are available from exist- 
ing practices. 

Personal Attitudes 
These comments follow naturally 
from the preceding paragraph, and 
the first implication for readers will 
he that works department manage- 
ment have not heen doing their job 
properly. That is distasteful to any 
person who has heen genuinely trying 
to do his hest, and it is quite under- 
standable if feelings of resentment 
(amounting to opposition) are 
generated. 

I am not yet aware of any serious 
challenge by PTB staff to reference 
period performance figures, although 
in many cases I have good cause to 
doubt their validity. 

I 
I However, a t  this stage I want to 

consider a number of points contained 
in Hospital Engineering May, 1981: 
'Works Incentive Schemes - Are they 
worth i t? '  which deals with peoples' 
attitudes. 

1. I t  is alleged that incentive 
b schemes have added to industrial 

relations problems in the NHS. 
In my experience I have never 
encountered the introduction of 
an incentive scheme, in any 
industry, which did not involve 
some form of pressure on 
industrial relations. I must make 
the point that it is not the incen- 
tive which normally produces 
the prohlems, hut the changes in 
practice which have to he intro- 
duced in order to improve the 
performance, and earns a honus. 
which cause the problems. - 

2. 'PTB staffhave a uested interest 
in the scheme . . . ' is considered 

a s  a disadvantage. In other in- 
dustries, lack of commitment on 
the part of lower and middle 
management has proved to he a 
severe impediment to the 
successful introduction and 
operation of an incentive scheme. 
Let me say quite clearly that i t  is 
my opinion that the problem with 
the NHS scheme is: That PTB 
allowances are paid irrespective 
of whether the PTB staff perform 
their functions within the scheme 
or not. 

Attitudes of individuals have an 
almost disproportionate affect on the 
successful application of incentive 
schemes. If people are not convinced 
that an incentive scheme is designed 
to improve the effectiveness of the 
department to which i t  is introduced. 
and that oavments can only result a s  - 
a measure of that improvement, then 
the wrong attitude is being adopted. 

Does the NHS Need a 
'National' Scheme? 
The present National Financial Incen- 
tive Scheme was not the first excur- 
sion of the Health Service into the 
realm of improving efficiency in 
Maintenance Departments. Some 
parts of the Health Service had chosen 
to tread the path in the late 1960s. in 
keeping with the then current vogue 
in a number of other major industries. 
The political and economic climate a t  
that time was suitable for adopting 
this policy. Surplus labour could he 
shed without any real hardship to 
those leaving the industry. 

During the same period, it was 
also possible to introduce honus 
schemes which increased earnings 
with minimal change of effort on the 
part of employees. One industry 
which suffered considerably from this 
type of scheme was Local Govemment 
(further comment will he made on this 
industry later), and the Health Service 
did not escape its fair share of these 
types of schemes. 

But, a s  D Macmillan et  a1 clearly 
demonstrate, significant changes 
have taken place in the Service since 
then. To identify all the changes is 
not necessary; we only need to con- 
sider the closer monitoring of ex- 
penditure and to  ponder on the 
questions: 

Why do some authorities pay 25% 
bonus, andothers in excess of50%? 

Is the 50% bonus earned a s  a result 
of twice the effort being employed by 
those earning 25%? .. . 

One answer to these questions could 
he identical to the findings of the 
Chief Inspector of Audit in Local 
Government in 1979, a number of facts 
not quoted by Messrs Macmillan, 
Watson and Wilson. They found that 
there was substantial abuse of honus 
schemes, arising from inadequate 
supervision and almost nonexistent 
maintenance of schemes, amongst 
others. Their conclusion was that 
Local Authorities (who had the option 
of choosing from two types of honus 
schemes) had almost universally 
chosen the performance-related type 
of scheme - hut had not heen com- 
petent in controlling what they had 
chosen; ergo. In hindsight, the ordin- 
ary productivity deal for changing 
work practices would have heen less 
inflationary. 

There was an obvious need in the 
early 70s to avoid the pitfalls which 
were apparent in Local Government 
Schemes even a t  that time. One re- 
quirement which could stop this, was 
a universal system of measurement - 
instead of a range of different work- 
measurement practices. To accompany 
this, one would also need standard 
rules of application, ensuring some . . - 
measure of consistency in the results 
obtained from the application of work 
measurement. The aim of the DHSS 
Scheme was to obtain this objective. 

The final point I must make here 
is that negotiations must involve the 
Trade Unions. We had experience (at 
the appropriate time) of the appli- 
cation of industry-based incentive 
schemes operating reasonably well in 
major industries concerned with 
maintenance and servicing - Elec- 
tricity Supply. Gas. water. British 
Rail. MOD (Navy, Army, and Air). So 
why not the Health Service? Frag- 
mented applications in the Health 
Service were a source of emharass- 
ment to  negotiators on both sides in 
this particular industry. 

What Lies Ahead? 
I t  is a fact that all incentive schemes 
must he dynamic. They must be con- 
tinually adjusting to meet the needs 
of the industry in which they are 
employed. Various factors govern the 
rate a t  which change can take place. 
First and foremost is the rate a t  which 
an incentive scheme achieves the 
original objectives for which i t  was 
introduced. - 

Secondly, we must he aware of the 
rate of change of overall management 
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philosophy affecting the scheme, and locations where all Work Order mentioned article; namely the need to 
thirdly, cognisance must he taken of Cards not assodated with PPM work minimise paperwork and excessive 
the ability of the scheme to motivate were 'postevaluated' to theelapsed overheads. But I cannot accept that 
the workforce. Finally, the cost of time; incentive schemes weaken works 
opmting the scheme must he weighed 
against the possibility of simplifica- 
tion and resultant losses of control. 

The position in the Health Service 
a t  the start of 1981 was not suf- 
ficiently attractive for anyone to con- 
sider change. There were many ob- 
structions preventing management 
from realising the maximum potential 
of the, scheme. These occurred in 
pockets across the country and in- 
cluded: 

Loeal (non-national) schemes in 
operation; 
outdated, conditioned overtime 
arrangements still in existence; 

schemes unable to achieve 85% 
coverage and some below 60% 
coverage; 

financial constraints upon Works 
Departments; 
locations where no scheme existed. 

From the Trade Union point of view. 
we could not countenance any change 
until the first, third and fifth of these 
items had been removed. We were 
also concerned that many of the 
schemes operating in hospitals on 
full scheme conditions were not being 
consistently operated, and false per- 
formances were being achieved. 

In case it is assumed that some 
gigantic 'fiddle' was being played to 
obtain false performances. I had 
better indicate some of the mal- 
practices I have discovered: 

Insufficient description of work 
content producing either 'guessti- 
mation' by Planner Estimators, or 
extensive post evaluation; 

Work Order Cards not for managements' financial control of the 

issue, but actually executed as labour element in their budget, nor 
grouped with no amendment that individual managements can 

of allowances; now develop their own particular in- 
novations of a nationally devised and 

incorrect application of allowances; negotiated agreedent. (A close exam. 
trouble.shoot cards used to find out ination of the 1981 revision to the 
more detail relatine to inadeauate local Authorities' Incentive Schemes 
Work Requests; 
waiting-time cards not used, but 
other job cards made available to 
cover 'missing' time. 
All these can grossly inflate both 

the coverage of measured work and 
the payperformance figures. 

To move into a new phase of 
development of the National Scheme 
requires considerable thought a t  an 
early stage on what controls are 
required, what management informa- 
tion derived from the scheme is 
essential, and in what format it can be 
presented for management control 
purposes. Such information cannot 
he assessed on a localised basis, as 
the Health Service required standard- 
ised reporting procedures for mom- 
toring purposes. 

Once control criteria have been 
established, it is this base which will 
determine how the application of work 
measurement data and practical con- 
trol of work flow will develop. This 
can be an extended phase of statistical 
analysis and practical evaluation a t  
the workplace. The trade unions will 
certainly want to he involved in this 
phase of the work, because they will 
resist any move which has the effect 
of reducing the payment potential of 
the existing scheme. 

I applaud wholeheartedly one of the 
conclusions stated in the previously 

will reveal restrictions which have 
been incorporated to prevent further 
local variations of their schemes. 
These have been incorporated as a 
direct result of the Chief Inspector of 
Audit's Report.) 

In order to move successfully along 
the path of scheme simplification. 
considerable work is required if the 
transition is to be as painless as 
possible. The current wage agreement 
has precipitated a situation on the 
Health Service which otherwise might 
have been delayed a couple of years. 
As a result, the time is now ripe to 
consider how we will approach the 
years ahead - hut before we do, we 
must get all works departments to the 
optimum level of effectiveness. 

This, in turn, requires that no 
authority should delay the applica- 
tion of the National Scheme as i t  
exists a t  the moment. and that all 
existing &ernes should he thoroughly 
checked. and lif necessarvl overhauled 
to ensu*e that there &L no abuses 
developing. I t  will then be up to a 
body such as the Maintenance 
Advisory Panel (or a Working Party 
from that body) to begin charting the 
way ahead, with the objectives of 
maintaining and improving the 
effectiveness of Works Departments. 
and paying your craftsmen a high, 
consolidated rate of pay in return for 
their increased output and efficiency. 

Product News 
Energy Management 
System 
The third largest general district 
hospital in the country. East 
Birmingham. will make savings of 
over 240,000 on this y e i f s  energy 
costs, following installation of energy 
management system which became 

operational in February. The Micro- 
power 100 system automatically 
monitors and controls air and water 
temperatures in the majority of 
buildings on the 43 acre site a t  
Bordesley Green. 

The microprocessor-based system 
has a central station with a visual 
display unit and teleprinter linked to 

an integral computer which controls a 
series of outstations installed in areas 
of high energy usage. The outstations 
are instructed to control the energy 
demand based on the computer 
program and readings from tempera- 
ture sensors within the Hospital. 

A self-adjusting optimum stoplstart 
control automatically compensates to 
suit the conditions in the building, 
and ensures that the heating systems 
are switched on and off a t  exactly 
the right time to maintain 
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temperatures within the buildings 
only during the occupation periods. 
The system is also fitted with Time 
of Day Control, which ensures equip- 
ment is switched off when i t  is no 
longer required. The annual fuel bill 
for the East Birmingham Hospital 
is E386,000, and i t  is estimated that 
the installation of the Transmitton 
system should create a t  least a ten 
per cent (E40.000) saving in 1981 with 
a pay-back period of 18 to 22 months. 

For further information: Energy 
Control Diuision - Tmnsmitton 
Limited Smisby Road, Ashbyde-la- 
Zouch Leicestershire, L E 6  5UG. 
Tek 05304 5941. 

Fluorescent slave 
luminaires 
Chloride Standhy have introduced a 
new ranae of Keepalite 8-Watt 
fluoresce; luminaires-th t will work 
equally well from an A or a DC 
power supply. This dual input means 
that i t  is now possible to use 
fluorescent and tungsten, without the 
need for additional central DC supply 
equipment. Central battery systems 
using the new AClDC luminaires will 
need only an appropriate voltage 
transformer to supply power for 
maintained operation. 

L . - -- - .- 
Keepalite luminaires 

The makers say that the much 
I higher light output (2 or 3 times that 

from the same wattage tungsten 
lamp, increasing to 5 or 6 times a t  end 
of discharge when battery voltage is 
reduced) enables statutory illumina- 
tion levels to he met with a smaller 
central battery installation. 

Luminaires are available in 24. 50 
or 110 Volt versions. The input 
circuitry is not polarity sensitive and 
solid state input sensing circuitry 
detects whether the input is AC or 
DC. All the electronic circuitry is 
carried on a hinge-out gear tray for 
easy installation and access during 
testing and maintenance. They are 
available with a variety of housings, 

including exit signs and weatherproof 
types. 

Technical dnta auailable from: 
Chloride Standbv Svstems Ltd.  

make possible measurements once 
difficult or unreliable due to  cross- 
sensitivity effects. 

William Street, ~ou t iampton ,  ~ 0 9  
IXN. Tel: 070.3 30611. 

Chart Recorders 
The M7000 SERIES galvanometer 
and M6000 SERIES Potentiometer 
recorders offer one, two or four 
channels dotting and one channel 
continuous trace respectively, each 
with the option of up to three event 
channels. Readout is on 100mm. wide 
pressure sensitive chart paper and 
models are available for panel mount- 
ing or portable use, either mains or 
hattery powered. 

A wide selection of plug-in range 
cards enable readings of DC voltslamps. 
and temperaturesand special plugin 
signal conditioners are available for 
the Model M64W to measure tetnper* 
ture plus AC and DC power. 

Chart speeds can be altered by 
means of clip-in, interchangeable 
gear boxes and, subject to the drive 
motor fitted, can provide chart 
speeds of 1132 inch to 300 inches 
per hour; operation can be re-roll or 
tear-off. 

Housed in a charcoal grey case with 
a suede-like epoxy finish, the M6000 
and M7000 Series are suitable for 
field or factory use and require no 
routine maintenance other than 
replacement. 

F U N  details from: Channel 
Electronics (Sussex) L t d  PO Box 58, 
Seaford BN25 3 l B  Sussex. TeL 
Seaford (W23) 894961. 

Multi-component 
Infra-red Gas Analyser 
Industrial Measurements Ltd. 
announce the introduction of the first 
of a series of infra-red gas analysers. 
to their already comprehensive range 
of gas monitoring equipment. 

The Infragas 500, is an industriai 
nondispersive infra-red gas analyser 
which allows up to five components 
in a single gas stream to be con- 
tinuously monitored either for 
independent analysis, or electronic 
compensation for their effect on a 
particular measurement. Use of the 
latter technique enables a more 
searching analysis of complex gas 
stseams and can, in some applications. 

l 
Infmgas 500Analyser 

In the past, the measurement of the 
component gases in a complex 
sample stream has usually involved 
more than one analyser, with a 
possibly complicated sampling 
system. GKEP believe the lnfragas 
500 to be unique in that its compara- 
tively low cost, compact size and 
simple installation revolutionise the 
problems of multi-component gas 
stream analysis. 

Information fr0m:D.J. Baker, Kent 
Industrial Measurements Limited, 
GKEP Analytical Instruments. 4 
Rosemary Lane Colhams Lane. 
Cambridge CBI 3LQ. Tel: 022349121. 

Air Filter Cell 
Universal Filters are pleased to 
announce a new panel to add to their 
wide range of high quality filter 
products - The Unipleat Air Filter 
Cell: a competitively priced high 
efficiency disposable panel with a 
high dust-holding capacity. The 
Unipleat will slot directly into 
systems previously using the less 
efficient glass or synthetic disposables. 
increasing the efficiency immediately. 

Available in all standard sizes, the 
Unipleat can also be manufactured - 
subject to  production limitations - 
to fit non-standard units, providing a 
welcome relief to those difficult jobs. 

The media used is a synthetic 
Teklan fibre which is both non-hygro- 
scopic and flame retardent, this is 
pleated with a wire mesh support and 
sealed within a heavy duty card 
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frame which is tape sealed and incor. 
porates a flow direction indicator. 

For further information, please 
contact: Mr. D. Ellison, Sales 
Manager, Uniuersal Filters Ltd., 
Unifil Works, Windmill Lane, 
Stratford. E15 IPG. Tel: 01-5555128. 

Treatment Tank 
A new system for the treatment of 
internal walls of large diameter 
storage tanks has been developed by 
a specialist corrosion engineers and 
surface coating consultants. 

Once applied, the finished smooth 
coating measures just 750 microns 
thick and is designed t o  resist corro- 
sive attacks and abrasion from 
chemicals, powders, minerals, acids 
and clays, a s  well as  providing pro- 
tection against contamination. As the 
highly finished surfaces do not allow 
product to stick to the walls, wastage 
is kept to a minimum and cleaning 
time and labour costs are considerably 
reduced. 

More details from: R.M. Arnold & 
Co. Ltd., Harberton. Tomes, Deuon. 
TQ9 7s. Telephone: C803865353. 

Bearing Heater Saves 
Time and Money 
A comprehensive range of bearing (or 
any other type of metal ring including 
pulleys, brake discs, etc.) heaters 
which heat by induction in just a few 
seconds, s tar ts  with portable 110 and 
240V and 3KW models and goes up 
to permanently sited units of 415V 
with 8KW output. 

The Unit heats through induction. 
the bearing being heated becoming 

Portable bearing heater 

part of the induction circuit. Heating 
time is a matter of seconds, and can 
be controlled to very precise para- 
meters to enable exact tolerances 
when fitting the bearing to the shaft. 
and accurate positioning prior to the 
bearing shrinking on to the shaft. 

Timers, thermal sensors, extra 
induction bars, portable trolleys. 
gloves. a n d  temperature chalks are 
included in the range of optional 
extras. Continuous throughput units 
for production line applications and 
'specials'are also available. 

The range starts  a t  2349.00. The 
company claim that  their product is 
the most cost-effective method of 
heating bearings, and despite its com- 
petitive prices, are greatly superior to 
competitor models. 

Enquiries to: Terry Vasey Group 
Managing Director, The Leluis Elec- 
tric Group, Bell Street, Maidenhead 
Berkshire. SL6 IBR. Tel: 06282.7499. 

Radiators Save Space 
Temfix Engineering Company 
Limited. Farnborough. Hants. have 
noticed a trend amongst the progres- 
sive architects to get away from the 
standard practice of mounting radia- 
tors on outside walls. Instead they 
are using them a s  an architectural 
feature of the room. They are using 
the 'Zehnder' slim (30mm deep) one- 
column radiator as  room or office 
dividers, also as  extra protection to 
glass partitions. 

Monitor Valve 
Interlocks Pneumatic 
and Electrical Circuits 
A valve designed to allow pneumatic 
and electrical circuits to he inter- 
locked, is now available to customers 
requiring sufficient quantities. 

Circuit interlocking ualue 

This pilotlspring model incor- 
porates a heavy-duty safety limit 
switch, which monitors the spool 
position. Accordingly a number of 
switching functions are now available 
via the movement of the spool. 

For further information contact: 
IMI  Enots Limited PO Box 22 Eastern 
Auenue. Lichfield, Staffordshire 
WS13 6SB, England. Telephone: 
Lichfield 54151. Telex: 338555. 

Temfix decoratiue radiators 

They are proving very useful where 
wall and window space is a t  a pre- 
mium; they have also been used very 
successfully in stair wells. This type 
of radiator allows the natural light to 
penetrate through. The columns can 
be arranged in various ways to suit 
the design of the room, and there 
are over 100 radiator sizes listed in 
the catalogue. 

Information auailable from: Ternfix 
En~ineer ing Co. Ltd. Farnborough. 
Hants, GU14 7LD. 'I'el: 02525151521. 

Smaller UPS Systems 
Protect Data 
Jus t  enough power to protect the 
average computer installation 
against the effects of electrical distur- 
bances or mains failure is provided by 
two new Accupower uninterruptible 
power supply (UPS) systems. Rated 
a t  50kVA145kW and 40kVA136kW. 
these latest Accupower units are 
developed for use with computer 
svstems handline mainlv Drocess - < -  ~ ~ U " .  
control, hospital, hank, cbain-store. 
business and local government data. 
All supply interruptions, even if they 
last only a fraction of a second, result 
in loss of vital data - in a hospital. 
the result could be loss of life. The 
changes in voltage that  cause inter- 
ruptions include momentary surges 
- due to switching local heavy 
electrical equipment on and off, for 
example - and voltage-fluctuations 
due to changes in demand, as  well as  
complete power cuts. 
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UPS data protection system 

The UPS units take their power 
from the 50Hz mains, a battery or 
a generator and give a higher-stability. 
interference-free three-phase a.c. 
supply. Where required, they can 
convert the input frequently to 60Hz 
or 400Hz - 400Hz being used by 
many more central processors 
nowadays. 

In  common with existing Accu- 
power UPS units, the new models can 
be operated in parallel to provide 
either UPS systems of greater power 
or svstems which, in the unlikelv 
even; of an UPS module failure. auto. 
niatically sbvitch out the faulty module 
without interrupting the supply to 
the computer installation. 

The new Accupower units are all- 
solid-state in construction, and 
housed in selfcontained cabinets 
which are less than door height and 
occupy just one square metre of floor 
space. The batteries are charged auto- 
matically to reduce 'gassing', thereby 
eliminating the need for a special 
battery room. 

Further information from: Emerson 
Electric Industrial Controls Limited, 
Elgin Driue, Swindon SN2 6lIX 
England. Telephone: 079.7 24121. 
Telex: 449101. 

Low Cost Digital 
Multimeter 
The new Model TM352 is a battery 
operated 3'12 digit hand held multi- 
meter with a large 0.5" liquid crystal 
display. 

With an input impedance of 10M 
ohms, the instrument will measure 
lOOuV to IOOOV dc: lOOmV to lOOOV 
ac; lOOnA to 10A dc; and 1 ohm to 20M 
ohms with a buzzer warning below 
130 ohms, plus diode and continuity 
test. 

Push button controls allow fast and 
easy operation, whilst small size. 
robust construction and long battery 
life - typically in excess of 
150 hours from a single low cost PP3  
size 9 volt battery - make the Model 
TM 352 truly portable. 

The instrument is supplied with 
battery and test leads, dimensions 
are 172 X 90 X 36mm (6314 3 ' 1 2 ~  13i8 
and total weight is 0.28 kg. (9 ozs.). 
Optional accessories include Univer- 
sal test lead set. 40KV high voltage 
d.c. probe. Service Manual and 
carrying case. 

Please contact: ChannelElectronics 
(Sussex) L t d  P O  Box 59, Seaford 
BN25 3JB Sussex. Telephone: 03.23 
894961. 

Welding Framed and 
Caged 
Neoprene-coated welding curtaining 
to protect operatives from arc eye 
flash is now avaiable in a lighter 
weight of 16 oz. per square metre. 
Known a s  Neoglass 120 the new 
material has the same thickness of 
Neoprene coating as  Neoglass 180 
which, with a heavier inner layer of 
woven glass fabric, weighs 26 oz. per 
square metre. The curtain acts as  a 
tough screen, withstanding sparks 
and droplets of molten metal. Resis- 
tance to spread of flame is Class I (BS 
476 part 7). 

Both types of Neoglass are now 
available on self-standing frame 
sections of 6 ft. by 6 ft. or 4 ft. by 6 f t .  
which link to form a cage around the 
welder. Frame supports are of 19 

Welding Curtaining 

gauge galvanised steel tube one inch 
in diameter. 

Contact: Tutor Safety Products, 
Sturminster Newton, Dorset. Tel: 
0259 72921. 

Boiler Installation 
Time Reduced 
A mobile boiler house, complete with a 
Hoval 1.000.000 BTUlhr boiler. and 
recently purchased by the Wiltshire 
Area Health Authority, has already 
been used a s  a stand-by system while 
old cast iron oil fired boilers have 
been replaced a t  the Seymour Clinic. 
a 35-bedded unit and day hospital 
facilities in the Swindon Health 
District, by two New Hoval Boilers. 

The mobile self contained boiler 
house, complete with generator. 
circulating pump oil and supply, is 
capable of producing 264 gallons of 
domestic hot water oer hour. 

Heating levels ii the hospital are 
controlled bv a Hoval RTK 3 comnen- 
sator and 3 way mixing valve. Each 
boiler has an  output of 800.000 BTU1 
hr with a delivery of 320 gallons per 
hour of hot water on a continuous 
rating. 

Information from: Houal Farrar 
L t d  Northgate, Newark, Notts. 
NG24 IJN. Tel: 0676 72711. 

Storage Heater 
Consumption 
A microelectronic-based controller 
which optimises the electricity con- 
sumption of storage heaters in both 
commercial and domestic premises 
has been introduced by Pactrol 
Controls. 

The controller automatically 
adjusts the amount of heat stored in 
an off-peak heating installation in 
response to changes in weather. I t  
can be used with any system based 
on off-peak or white-meter tariffs 
which, in addition to storage heaters. 
also include electricaire or under floor 
heating. 

The Weatherwatcher is simple to 
install and operate, and consists of 
an indoor heating control unit and an 
outdoor temperature sensor. Heating 
is regulated for part of the off-peak 
hours, ranging from 100% (maximum 
stored heat) down to zero, the percen- 
tage depending on the control setting 
and the outside temperature. 

For further information: Puctrol 
Controls Limited. PO Box 123. 46 
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Classified 
Advertisements 

Ap ointments 
an B 
Situations 
Vacant 

BEAUMONT WATER HEATERS 
Capacity 400 gallon l m BTU; 300 gallon 600.000 BTU; 
and 200 gallon 400.000 BTU. 
In first class condition, several unused. For further details 
contact: 

GEORGE COHEN MACHINERY LIMITED 
23/25 Sunbeam Road. London NW10 6JP 
Tel: 01 -965 6588. Telex: 922569 

Hospital Engineer 
Thc Ministry of Hcnlrh rrquircs a Hcxpit;d Engineer . 
(Elccrricnl) whc> will 1xdd.n dcgrcc :,nil h:wc pn,fessic,nnl 

mninrcn:mce i \  rcquircil ns is  scrrnc cxpcrirnrc i n  
purchasing mntcri:ds. Thr <,Hiwr will hc rcspcrnsihlv for 
implcmrntingnnd dirouing:~Il clcrtrir;d cnginccring 
rervicri in nn nssignod arc:) mpcrvi>inl: ;I hw g n ~ ~ p  of 
tcchnic:,l nnil unskilled a . < d x r s .  

frec p;magcs, gcncnw.; le:w cnritlvmcnt, car lh,:m ;and 
frec mcdic:ll rrratmrnt. 

For full derails and npldic;~tion form rclephonc Glcnys 
SmirhOl-222 i i i 0  Estn 3535 c,r w i r e  quming 
HI'/O? IO/HE. ~~~ ~- 

Crown Agents 
Thc Crown Agents h Oversa Gwcrnments 

SI Administmtions. Hcnlrh Srrviccs Division (Stnfing). 
4 Millhnnl. London SW1 P 1JD. 

KINGSTON and RICHMOND 
AREA HEALTH AUTHORITY 

SENIOR ENGINEER 
(OPERATIONAL MAINTENANCE) 

B d  at Normansfield Hospital. Teddington. S a l q  
scale C7788 - f8927 p.a. inc. (incentive bonus allowances 
navmble.l I I r ~ .  ~. 
Required for managment duties associated with maintenance 
and operation of mechanical and electrical engineering 
services. Duties include hplementation/operation of 
planned maintenance and bonus schemer. 
Applicants should have completed an apprenticeship in 
mechanical or electrical engineering or have acquired a 
thorough practical training. A minimum qualification of 
HNC in engineering required or an appropriate equivalent 
with S vrs relevant ex~erience. 
Candidates must have experience in management of 
mechanicaVelectrical plant, up-to-date maintenance 
planning, control and deployment of stall, preparation of 
maintenance estimatedreports and carrying out directly or I 1 
by contract small engineering construction or renewal 
works. 
Further information tel: h% Rice, Asst. Area Engineer 
01-546 7711 Ex! 485. Appliccltion formsllob descriptions 
hom Area Personnel Dept. South Wing. Normansfield. 
Kingston Rd. Teddington. Middx. Tel: 01-977 8833 Ext 312. 
Closing dote: 23rd October, 1981. 

WELSH HEALTH TECHNICAL 
SERVICES ORGANISATION 

ASSISTANT CHIEF ENGINEER 
E 1 1 , 6 9 0  - f 13 .903pe rannum I 

PRINCIPAL ASSISTANT ENGINEER 
f 10.395 - E 12.567 per annum 

MAIN GRADE ENGINEER 
E 5 .673  - f 10 .338  per annum 

(Entry point dependent upon age, 
qualifications and experience) 

Applications are invited from suitably qualified and 
experienced mechanical. electrical or building services 
engineers for the above posts in our Chief Engineer's 
Division. These posts. based in Cardiff, offer varied and 
interesting work providing engineering services in Health 
Service oremises throushout Wales. - 
Applicants for the posts of Assistant Chief Engineer and 
Principal Assistant Engineer must be chartered engineers 
and corporate members of a senior engineering inst i tu~ 
tion. These are senior posts for which health service 
experience, extensive in respect of the former post, is 
required. 
Applicants for the Main Grade Engineer post should 
preferably be chartered engineers and corporate members 
of an appropriate engineering institution but graduate 
members (or equivalent grade1 of a major institution may 
also be considered. 
A ~ ~ l i c a t i o n  farms and further ~artieulars available from: 

Personnel Division, 
Welsh Health Technical Services Organisation. 
Heron House. 35143 Newport Road. Cardiff CF2 1SB I 
Tel: Cardiff499921 Ext. 144. 
Closing Date: 23rd October, 1981. I 



South West Thames 
Regional Health Authority I 
Regional Engineer 1 

Salary: E 17,089 - £20.676 plus 
London Weighting 

Applications are invited for the post of Regional Engineer 
which becomes vacant due to retirement on 31st 
December l 9 8  1.  
Applicants should be corporate members of one of the 
Institutions of Civil, Mechanical, Electrical or Electronic and 
Radio Engineers or of the CIBS, and have had several years' 
experience in the design, construction and management of 
major engineering works. Knowledge of computer applica- 
tions and operational efficiency would be an added 
advantaoe. 

IF YOU ENJOY dirty boilers - troublesome tubes - 
excessively hard scale (which gradually becomes 
worse1 - crippling fuel bills - and all the trimmings 
which soak up profits and reduce efficiency - 

DON'T contact us 

If you need the CURE - please do! 

ROTATOOL are the better tube cleaners - backed by 
the best of service. Your enquiries wall be most 
welcome. Please ask for literature. - ROTATOOLS (UK) LTD - 

Brookfield Drive LiverDool L9  7EG 
Phone: 0 5 1 - 5 2 5  8 6 1  1 Grams: Scalewell Liverpool 
I Telex: 6 6 7 3 2 5  COMCAB G ROTATOOLS I 

Appllcaton form, further details and comprehensive job 
description from the Headquarters Personnel Officer. 4 0  WELSH HEAL TH TECHNICAL 
Eastbourne Terrace. London W2 3QR. Telephone: 0 1  -262 
8 0 1  1 Ext. 508. 

I ( SERVICES ORGANISA TION 
Closing date: 16th October. 1981. I TECHNICAL ASSISTANT 

Grade I 
r . 
CONSULTING 
ENGINEERS 

SENIOR .II 

ELECTRICAL 
ENGINEER 

Applications are invited for the above port which will be 
based in our London office. 
Applicants rhould be corporate members of the Institute 
of Electrical Engineers They rhould have a firm background 
in the design and specification of, inrtallationr normally 
related to hospitals. 
The port represents a key position within the practice which 
could ultimately lead to partnership. 
Applicationr in writing giving brief details of experience and 
qualificationr to: 

The Secretary. 
HDP Enxineerr. 
89 Southwark Slreet. 
London. SE1 OHX 

I AppI~cdt on* are tnvotea from sdllaoly q m  ofled pegsons for 
a Technical Assstanl IOperdtoons and Malnlenance 
Sectlonl oost on Grade 1 ,n the Enameers D vtsnon of OLI 

I The successful applicant will be employed an one or more 
of the following tasks: 
1. Carrvins out S~ecialist testins on sterilizers and 
assessing arid reporting on the result; 
2. Carrying our site surveys and energy audits of buildings 
and engineering services, plant and equipment. 
The successful candidates will be graded on appointment 
inaccordance with their qualifications and experience. 
Technical Assistant Grade 1 applicants should normally 
offer an ONC and 10 years' relevant experience or an 
HNC and 8 years' relevant experience. 
Alternatively, candidates may be appointed to this grade 
if they have obtained a Diploma in Environmental Engi- 
neering of the Polytechnic of the South Bank or excep- 
tionally posses another qualification approved by the Secre- 
tary of State. 
For an application form and further particulars please apply 
to:- 

Personnel Division, 
Welsh Health Technical Services Organisation. 
Heron House, 
35143. Newport Road, 
Cardiff. 
CF2 I S 8  
TeI: Cardiff 499921 Ext. 18. 
Closing date: 23rd October, 198 7. 

Clarke Nicholls + Marcel 

CN + M GROUP LEADER IBRISTOLI to head team dealing with estate roads, drainage, cold water 
supply, and some public health engineering from initial design through to contract 

Consulting completion. Should be chartered. The position has important career prospectsol 
advancement, has fringe benefits, and a substantial contribution to relocation expenses. 

Engineers 
ENGINEERS + TECHNICIANS (BRISTOL & BIRMINGHAM) tor varying levels 01 responsibility 
within the group described above. These are additional posts in established groups. Day release 

public ~ ~ ~ l ~ h  tor furlher studiedor the more junior """S. 

Civils Group A p p l y  in writing t o  appropr ia te office: 
10 Apsley Road. B r i s t o l  BS8 2SR 44 Frederick Road. Birmingham B15 IHN 



HOWORTH system 
0-3 ppm N20 . 

I - ~esults-of over 100 surveys of anaesthetic gas pollution in operating suites 

h Scavenging of Anaesthetic Gases 
by Howorth 

VERSATILE - the system can scavenge simultaneously up to four anaesthetic machine 
points or up to three recovery room points a combination of machine and recovery 
room points. Adaptable for use in operating theatres, induction and recovery rooms, 
dental clinics, maternity units - in fact anywhere with possible pollution by N20. 

SAFE - high volume, low pressure characteristics ensures high dilution of gases and 
moisture-- no explosion risk, no condensation. 
No excessive or dangerous suction pressure on anaesthetic machine circuits. 
No imbalance of if only one extract point is used on a multi-point system. 
Failure lights fitted - non-ferrous fan blades - can operate temporarily as a passive system. 

EFFICIENT - an b e  system specifically designed to reduce air pollution by 
anaesthetic gases to well below the maximum levels recommended by the D.H.S.S. 
Effective under all conditions of pipe runs and outside wind pressures. 

HOWORTH SERVICE -we offer a full survey of N20 pollution before and after 
installation of our system in operating theatres and recovery rooms - we provide a 
recommended system layout, drawings and quotations against scale drawings and/or 
site visits -we will install, test and commission - we offer a six month warranty on all 
parts. 

- 
Write for full details of the Howorth system or request a survey 

. Howorth Air EngineeringLtd., Surgicair Division HE 1. 
Lorne Street, Farnworth, Bolton,'BL4 7LZ. 
Tel: Farnworth (0204) 71 131. Telex: 635242 Howair G. 

Setting Tomorrowb standards-Today ! 


