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Talking Point 
HENRY WAUGH 
Council Member for Scotland M1 Hosp E 

In April 1973, 1 joined the Health 
Service as an Assistant Engineer of a 
large general hospital in Scotland and 
within a week the Group Engineer 
informed me of the Institute and also 
presented me with details of The  
Keele Course' telling me that I was 
booked to go in July. Anyone who has 
been on the course will appreciate how 
beneficial it is - especially to someone 
who has only recently joined the 
service. The organisation of such a fine 
course is a credit to all involved and it 
showed me what the Institute could do 
to benefit its members. 

The Keele Course was an obvious 
introduction to the Institute and I have 
enjoyed my membership ever since. 
However I now find that two questions 
keep being raised both a t  Council and 
local Committee level. 
These are:- 
1) How do we get young people tojoin? 
2) Once members how do we encourage 

participation? 
In this article I am going to dwell 

more on the second question and i t  
may be helpful to expand the issue. 
What is the incentive behind young 
people joining? 
What happens after they join? 
Should we re-think our methods? 
What can they do for themselves? 

The answers to the first part are 
many and varied and include reasons 
such as 'my Works Officer is on the 

, Committee and I thought it would be 
wise to join' The  company pays the 
fees anyway' '1 thought everyone 
joined' and 'I wanted the letters after 
my name.' 

Motivating the above members is 

obviously a very difficult task but 
there still remains a large section who 
appear to be content to receive their 
certificate of membership and sit back 
waiting on the journal to arrive. I said 
'appear to be' but are they really? 

Let us look a t  what the Institute 
actually does do. The structure like 
most organisations is based upon a 
pyramid with President, Council, 
Branches, and Members being layers 
of the pyr&nid. The main functions of 
Council are as a governing body and 
an administrative base for all national 
items, and as such it organises and 
co-ordinates activities like the 
national conference, oneday seminars 
and the production of the Journal. I 
appreciate that not everyone can 
attend Conferences and Seminars, no 
matter how beneficial they may be but 
the papers presented are reproduced in 
the Journal. However, The Lucas 
Scholarship, a fund of which all young 
members should be aware (details are 
sent directly to everyone eligible), 
gives a chance to visit Conference 
without suffering financially. 

The Journal is the main vehicle of 
the lnstitute for distributing informa- 
tion to its members. Pmducing a 
journal of the quality that the lnstitute 
enjoys is no easy task and a lot of effort 
goes into ensuring a correct balance of 
content with particular emphasis 
given to articles which are of benefit to 
younger members. 

To most members the local Branch 
constitutes the lnstitute. Technical 
meetings, lectures and visits are all 
arranged by them as are various social 
events. All these events help create a 

forum for members to mix, exchange 
ideas and experiences in a less formal 
atmosphere than may exist a t  the 
workplace. The local Committee 
endeavour to produce a programme of 
events which will attract a s  many 
members as possible, unfortunately 
they do not see as many young 
members as they would wish so where 
do they go wmng and what can be done 
about it? 

Two years ago, an article about the 
Sorcerers Apprentice was published in 
the Journal. In this article the author 
made the observation that it was The  
younger element, the lower echelon 
that stands to gain most from sitting a t  
the feet of their elders and betters'. The 
young obviously can gain a lot from 
other members but they in turn can do 
a lot to help themselves and the 
Institute. The Branch Committees are 
there to represent the members hishes 
but can only do so if the membership 
tells them what their requirements 
are. They need your views, you will be 
unable to voice an opinion unless you 
participate and your opinion is needed 
if the organisation is to be of benefit to 
you. Presumably that was your reason 
forjoining in the first place. 

So if you feel that with somechanges 
your branch could be of more benefit to 
you, do not just talk about it, do 
something. Phone your colleagues and 
get a car load along to the meetings, 
start talking to people, suggest new 
ideas and why not get yourself elected 
on to the Committee where you can 
start to make constructive changes to 
mould the organisation to suit your 
needs. 

Remember its your Institute and the 
younger you are the longer you will be 
a member, so is it not worthwhile 
making sure it suits your needs. 

Institute News 
The Watt Committee 
The seventeenth Consultative Council 
Meeting on passive solar design will be 
held on Thursday, 6th December 1984, 
a t  the Royal Geographical Society, 1 
Kensington Gore, London SW7 2AR. I t  
is intended that subject to discussion a t  
the meeting, the informally presented 
papers will form part of a Watt Com- 
mittee Report to be published in 1985. 
The registration form is available from 
the Secretaq, Watt Committee on 
Energy, 18 Adam Street, London 
WC2N 6AH. Telephone: 01-930 7637. 

Prince of Wales 
Award 
This important award which is given 
for industrial innovation and 
production is organised by The 
Engineering Council, and will be 
televised by BBC TV's Tomormw's 
World. The aim of the award is to 
identify promising new products or 
pmesses and encourage the inventor 
or entrepreneur to get them into 
production and on to the market as 
soon as possible. Certificates will be 
awarded to the finalists chosen in the 

'innovation' stage of the competition 
for the best ideas which make a 
significant contribution to industrial 
innovation. The overall winner of the 
'production' stage will receive a 
certificate, and trophy and a cash prize 
of f10,OOO. Application forms are 
available from The Engineering 
Council, Canberra House, 10-16 
Maltravers Stnxt,  London WC2R 
3ER. The closing date is 31st January 
1985. 

Subscriptions by 
direct debit 
Members have been advised direct 
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tha t  Council has  agreed to introduce 
the  Direct Debit System in relation to 
the  payment of annual  subscriptions. 

This  system offers the  convenience 
of knowing t ha t  your subscription will 
be paid on time and  t ha t  you will be 
spared the  constant reminders which 
a r e  sent to members who overlook the  
due date. It will also avoid the  incon- 
venience, for those who already pay by 
standing order, of having to amend the 
authority when subscriptions change 
as the  system we are introducing 
allows for variation in the  amount  
without having to issue a fresh author- - 

ity. 
In addition members will be pleased 

to know tha t  any charge to them made 
in resoect of the  Direct Debit Svstem is 
less than  tha t  which pertains to a 
Bankers Standing Order or  cheque. 

Council hopes most sincerely tha t  
the great  majority of members will 
agree to annual  subscriptions being 
collected in this way. It will greatly 
facilitate their collection thus  reducing 
the  Institute's costs. Council is always 
anxious, of course, to minimise the 
Institute's costs in  all respects which 
obviously is to the  ultimate benefit of 
the  membership. 

Branch officers 
Branch Officers, 1984185, for the  Mid 
Scotland Branch are as follows - 
Chairman: P Carson, Secretary/ 
Treasurer: S Roberts MIHospE, 4 
Cattofield Place, Aberdeen. TN 
Aberdeen (0224) 29901. 

Midlqnds Branch 
o p e m g  meeting 
The Midlands Branch held its first meeting 
of the 19W5 season on Wednesday 19th 
September 1984 a t  the Post Graduate 
Medical Centre, Queen Elizabeth Hospital, 
when Mr L F Turner OBE. PP1 Hosp E, 
Chairman of Static Systems Gmup, 
presented a paper entitled 'Bed Head 
Services -The Start ofa New Era'. 

The ~resentation was divided into two 
sections, lirstly giving a brief & m e  of the 
historv of Static Svstems Gmuo. followed bv . , 
a technical presentation of the new micro- 

processor controlled patientlnurse call 
system. 

Commencing the technical paper Mr 
Turner explained that he was currently a 
memher ui L( study group, hrmed by the 
UIISS, theahjeetnfthe.study gmup he~ng W 
rubmrt a remm an bed head serviecs. Thc 
report should ultimately result in a new 
HTM devoted to bed head services. 

The study gmup consists aE 
One DHSS Engineer (Chairman) 

ONE DAY SYMPOSIUM 
HOSPITAL DEVELOPMENTS - 

PLANNING PROCEDURES AND CODE OF 
PRACTICE FOR NHS COMMISSIONS 

(CapricodeIConcode) 
at The Institute of Marine Engineers, 76 Mark Lane, 

London EC 
Thursday 6th December 1984 

r h i s  Symposium affords a n  opportunity to review the  Hospital P l a n n i n ~  
Procedures ( C a p r i d e )  and to consider the  recently published DHSS documenl 
CONCODE and  related matters  such as Fee Competition, Professional 
Indemnity Insurance, Certification of Design, etcetera. 

PROGRAMME 
10.00 Coffee 
10.30 OFFICIAL OPENING bv L. G. HADLEY ESQ. CEne. FIMechE. FlnstE. FCIBS ~ ~ 

MConsE. FlllospE. l'resi&nt. The lrwtrtutraf ~ k ~ m i ~ n g m e e r m ;  
CHAIRMAN for thedav. JOHN BOI.1'0N ESO. l.l.H~landl. CKne. FlCE. FIMeehE 
PPCIBS, FlnstE, F C I A ~ ~ .  Hon FIPHE H o n ' b ~ o s ~ ~ ,  chief corks  Officer a n r  
Director General of Works Department of Health and Social Security 

10.40 HOSPITAL PLANNING PROCEDURES 
A REVIEW OF CAPRICODE - THE NEED FOR CONTROL AND CHANGE 
LIKELY TO BE INTRODUCED 
Speaker: B. K. GILBERT ESQ, BSc, ARICS 

, Su~rintendinn Surveyor Demrtment of Health and Social Security 
I I 30 AN I N T R O D ~ C T I O N ~  CONCODE 

1NCI.UDING APPOlNTMENTOFCONSLnTANTS 
S~eaker  F J SI'EECliI.EY ESQ. FRlCS FClArh 
&gional Quantity Surveyor ~ o z h  west Thames Regional Health Authority 

12.30 Lunch 
14.00 CONTRACTUAL PROCEDURES 

FORMS OF CONTRACT, TENDERING PROCEDURES ANT 
DOCUMENTATION 
Speaker H W EAST ESQ. CBE. FIUBA 
Krg~onal WorksOflicer North East 'names &gonal Health Authority 

1430 FINANCIAL AND CONTRACTCONTROL 
FINANCIALCONTROL AND RESPONSIBII.ITIES 
Speaker. DR. M T I N  BARNES BSnEng), PhD. CEng. FICE. FCIOB. MBCS 
AClArb 
Martin Barnes and Partners 

15.00 PHOFESSIONAI.I.IAI<II.ITY 
I'HOFESSIONAL LIABILITY OFCONSULTANTS 
Swaker DRJ F UFFOC. BSc~Enrr. PhD.CEnr. FICE. FlCArb . . - .  . -. 

15.30 DISCUSSION 
16.00 Close 

TICKET APPLICATIONS 
To: 'We Seemtary. The Instituted Hospital Engineering. 20 Landport Tenace. Southsea. P01 2RG. 
Please send me ................ tickeU.1 for the ONE DAY SYMPOSIUM entitled 'Hmpital Developments 
- Planning Roeeduns and Code or Practice for NHS Commissions' to be held on Thursday 6th 
December 1984. 
I end-f ................ tomver the w t .  Ticket to include momingmffee, lunch and VAT. 

Member f40.25. Non Member: f46. 
No fees will be mturned for wneellations (in writing please) - i d  alter midday on Friday 3hh 
November 1984. 
VAT Registration No. 339 3963 20 

NAME (in capitals please 

One Senior NI& available will comply in all respects with b. Bed head unit 
Two Engineers fmm Region the anticipated HTM and will consist Will be rationalise, to two standard units, 
Thm Reomntatives fmm industrv brienyasfollows: the main di!Terence comoared to existine 
(Static ~ ~ s i e m s  Gmup, Wandsworth anh a. New power pack type is that the fmnt p& will be split in& 
Case Electmnics) Will be a standanl pduct ion item for all LV and ELV sections. This will enable the 
One Ergonomist systems including a micm-processor in the ELV section to be completely removed far 

The new micro-pmcessor contmlled power pack. This will be programmed to servicing, whilst leaving the LV section 
patientlnume call system, shortly to be cater for each individual system. completely safe and operative. 
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c. Patient hand unit 
There will be Uvee types: 
i) Conventional updated handset 
ii) Advanced multiplex handset 
iii) Simple'call only'unit 

Mr Turner demonstrated the new 
multiplex handset: it was interesting to 
note that the 'ergonomically' designed unit 
is completely push button controlled for 
Nurse Call, Radio Selection, Radio Volume 
and Bed Light Control, and now utilises 
only a four core cord for connection to the 
bed head unit and therebv reolaces the - .  
19-pm 'pmnton' plug and sucker w h ~ h  hils 
wuwd many problem m the pnst The four 
core cord requires no mare than a standard 
W bpolejaek plug and soeket. 

Overall the new concept appears mast 
exciting and one can lmk foward to 
receiving 'on site' comments following the 
installation ofa pilot system due shortly to 
be in use by the West Birmingham Health 
Authority. 

The meeting was well attended and all 
those present had a mast enjoyable 
khnical and social evening. 

Readers' letters 
Dear Editor 

Whilst reading an advertisement in 
the Sunday press for British Telecom 
shares, I asked myself if it would be 
seen as  ethical for NHS Engineers to 
purchase any of these shares. 

Standing Orders demand that any 
contracts in which an  officer has a 
pecuniary interest must he hmught to 
the attention of the employing 
Authority. Since the work conducted 
between NHS Engineers and British 
Telecom is voluminous and regular we 
are presented with a paradox. 

Perhaps other readers might like to 
reply to the cautionary note which I 
have tried to express in rhyme. 

A phoney interest 
Now British Telecom a t  last can sell 

their shares to you and me, 
They're PLUGGING it in the nation's 

press and also on TV. 
The stockbroker will BUZZ with glee, 

your business td ENGAGE, 
You could be part of BT's growth in 

'phones and radio page. 

But pause awhile before you PAX your 
TRUNK with cash for shares, 

For engineers in NHS could be 
DIALLING their own snare, 

D e c l a d  interest laid on the LINE we 
can't perchance ignore - 

When reporting tenders for a job with 
BT would do before. 

Where do I stand, can I not be a new 
BT share hoarder? 

As every job I give 'my firm' will 
conflict Standing Order. 

A. Milliwton 

FORTHCOMING BRANCH MEETINGS 
North East Branch: Hon Sec C Barter TNDorlrngron 10325,4601W 
13th November 'Enerm Canservatlan'. Sau~h  Cleveland Hosprwl 
14th December Vlsit to Camemn's Brewery. Hartlepnl. 
East Anglian Branch: llon S P ~  J A Porker TNNonuuh 106a?1611233 
24th November 'Incmerat~onMeat Hemvery'. West Nomlch Hospital 
Highland Branch: Hon See M J Shand TNInwmss  10461) 234 I51 
November Visit to Headquarters, Northern Constabulary, Inverness 
Southern Branch: Hon SeeR PBoyce TNChkhester(0243) 781 411 
15th November Visit to Cathedral Stonemasons and tour to see Cathedral 

mtoration works, Chichester 
12th January Monitoring Patients in the Intensive C m  Environment by Dr P L 

Spreadbuy, Queen Alexandra Hospital, Cosham, Portsmouth 
North West Branch: Hon Sec E A H&& TNMonchester(O6l) 2369456 a t  266 
9th November Jacobean Banquet. Worsley Old Hall 
13th November Visits to British Nuclear Fuel Establishments at Springfields and 

Risley 
5th December Hybrid Fuels and Specialist Services. Salford University 
16th January Asbestos Removal. St May's Hospital 
Midlands Branch: Hon Sec W Turnbull TNBimingharn 1021) 3782211 esf3590 
2lst November Operating Theatre Air Conditioning Sepsis v Energy Conservation'. 

Post Graduate Medical Centre, Queen Elizabeth Hospital 
West of Scotland Branch: Hon SecR W Gardner TNClasgow 1041) 204 2755 at2710 
6th November The Low Energy Haspital. Royal Smttish Automobile Club. 

Blythswmd Square, Glasgow 
20th November Future Pmspeds far Heat Pumps. Royal Smttish Automobile Club, 

Blythswmd Square, Glasgow 
13th December The Role of Hospital Engineering in a Unit Based Estate 

Management Structure by Mr A Peters. Board Room, Glasgow Royal 
Maternity Hospital 

3lstJanuary Contribution of Clean Air in Operating Theatres and Pharmacies by 
Mr W White. Board Room. Glaseow Roval Matemitv Hosnital . " . . 

London Branch: Hon Sec PC Vedast TN 01-804 7340 
27th November Engineering help for the Orthopaedic Patient by Mr Robin Bendall 

FRCS. National Hospital, Queen Square, London 

Please conbxt the r e sp t iw  Brnnch Secretary should you wish to attend any of the abow 
meetings. 

Environmental Pollution 
The Royal Commission on Enuiron- 
mental Pollution inuited The Institute 
of Hospital Engineering to offer a sub- 
mission to assist it in its deliberation. 
The Institute's submission was 
prepared by E.  M .  DAVIES ESQ. 
CEng FIMechE FCIBS FIHospE, 
Regional Works Officer, South East 
Thames Regional Health Authority. 

Health Care Facilities 
Waste categories and their 
sources 
There are eight main categories of 
health care waste general, patho- 
logical, radioactive, chemical, infec- 
tious and potentially infectious, 
sharps, pharmaceutical products. 

General waste includes domestic- 
type waste, packing materials and 
non-infectious animal bedding, which 
do not pose a special handling problem 
or hazard to human health or the 
environment. 

Pathological waste consists of 
tissues, organs, body parts and animal 
carcasses. 

Radioactive waste includes solid, 
liquid and gaseous waste con- 
taminated with radionuclides. 

Chemical waste comprises discarded 
solids and liquids from diagnostic and 
experimental work, cleaning, house- 
keeping and disinfecting procedures. 

Infectious waste is that  containing 
pathogens in sufficient concentration 
that exposure to the waste could result 
in disease. This category includes 
cultures from laboratory work, waste 
from surgery and autopsy of patients 
having infectious diseases, waste from 
infected patients in isolation, waste 
which has been in contact with 
patients undergoing haemodialysis 
(e.g. dialysis equipment such as tubing 
and filters, disposable towels, gowns, 
aprons, gloves and laboratory coats) 
and waste which has been in contact 
with animals innoculated with an  
infectious agent or having an 
infectious disease. 

Sharps include needles, syringes, 
scalpels, saws, blades, broken glass, 
nails, and any other items which could 
cause a cut or puncture. 

Pharmaceutical products are waste 
pharmaceuticals such as drugs which 
have been spilled, are outdated, 
contaminated or discarded because 

continued on poge 18 
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This project was the subject of three papers, and a uideo progmmme giuen at  the 
40th Annual Conference ofthe Institute at  Bristol in May '84. We publish the two 
papers giuen by Richard Lewis, and Michael Reynell both research offiers at  the 
School ofArchitecture, Uniuersity ofBath, and members oftheEnergy Monitoring 
and Research Group. 

Monitoring - data collection 
and processing 
RICHARD LEWIS MA (Cantab) MSc (Elec Eng) AMICE 

l Introduction 
The purpose of the project a t  Torbay 
was not just to build a solar water 
heating system for the new catering 
complex: it was also undertaken to 
provide useful feedback for designers 
and potential users of solar heating 
systems. The Department of Energy 
acting through the Energy Technology 
Support Unit (ETSU) a t  AERE 
Hamell, selected the project as a field 
trial in their programme on active 
solar heating systems. A Field trial 
goes beyond a demonstration project 
by seeking to provide detailed 
performance data on the system under 
study to advance the knowledge of 
designers, so that more efficient 
systems can he built in the future., 

Bath University was commissioned 
by ETSU through the South Western 
Regional Health Authority to 
undertake the task of monitoring on 
the Torbay project. The monitoring 
task included the installation and 
running of a data logging system, the 
analysis of the results, and if possible, 
the mounting and running of a 
computer simulation model on the 
system. An unexpected part of the task 
was to commission the heating system 
properly. The latter, coupled with 
hardware faults on the data logging 
equipment, delayed the start of the 
useful data collection by 2'/2 months; 
however, the monitoring has been 
successful, including the computer 
modelling work, and it has produced 
useful results which are discussed in 
the accompanying paper entitled 
Results of Monitoring and Computer 
Modelling. In addition, other infor- 
mation not directly related to the solar 
energy study, e.g. water consumption 
patterns, see figure 1. 

2 Monitoring 
objectives 
The primary objective I the moni- 
toring was to produce accurate and 
useful data about the performance of 
the solar water heating system a t  
Torbay. This ohjective encompasses 
the whole flow of information from the 
sensors installed in the heating 
system, to the printed results in 
reports and papers. If any one part of 
the data collection and. processing 
Function does not match the other 
parts, then the monitoring objective 
cannot be fully achieved. But it is also 
necessary for the solar heating system 
plant to function properly; so correct 
commissioning and efficient main- 
tenance of the plant, although not 
directly part of the monitoring task, is 

of great importance to the 
achievement of the monitoring 
objectives. 

In the process of achieving the 
primary monitoring ohjective it is 
necessary to fulfil1 a number of 
secondary objectives: 
(a) to select and install sensors; 
(b) to run a data logging system; 
(c)  to provide data analysis facilities; 
(d) to undertake a computer model 

simulation. 

3 Description of the 
data collection and 
processing systems 
- 

The sensors (transducers) mounted in 
the heating system provide the raw 
data input to the data logger, which 

DAILY HOT WATER CONSUMPTION 
TORBAY HOSPITAL SOLAR PROJECT 

LITRES OF HOT VATER CONSUME0 
15000 

DAYS OF WEEK (26/06 TO 09/07/831 

Figurn l. Average daily hot water consumption 
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performs the basic data collection 
function. Processing of the data can 
start a t  any stage after the 
measurement of the sensor output 
signals; in this project the data logger 
included some powerful data 
processing features. The data logger 
stores the data in a machine readable 
hard-copy form, which can be 
processed off-site for extracting results 
for presentation and use in subsequent 
analysis work. The constituent parts of 
the whole data collection and 
processing system are as follows. 

3.1 Sensors 
On the Torbay project it was necessary 
to measure 6 types of physical 
quantity: 
(1) solar radiation 
(2) air temperature 
(3) water temperature 
(4) water flowrate 
(5) wind speed 
@)plant status 

Whilst the performance of the 
heating system is measured mostly in 
terms of energy flows, separate 
measurements of flow and return 
temperatures, and flowrates were 
logged to provide more information on 
the system operation, instead of using 
direct reading heat meters. 

Temperatures were measured using 
Platinum resistance thermometers 
(PtIOO), and flowrates by turbine 
flowmeters. Kipp and Zonen CM5 
solarimeters were used for solar 
radiation measurement, on both 
horizontal and collector planes, and a 
Vector Instruments RIO0 cup 
anemometer was used to measure 
wind speed. Plant status was 
measured by relay or micro-switch 
contacts. 

3.2 Data logger 
The data logger was based around a 
micro-computer, the Hewlett-Packard 
9825T. and it was principally a 
software driven system. The 
components of the system are shown in 
figure 2. The analogue signal 
measurement, temperature and solar 
radiation, is undertaken by means of 
an 80 channel analogue scanner and 
5% digit digital voltmeter. Pulse 
signals from the anemometer and 
flowmeters were measured using a .  
microprocessor controlled unit, the 
Hewlett-Packard 2240 Measurement 
and Control Processor, which was also 
used to measure the plant status 
signals. The micro-computer controls 
the measurement of the signals, and it 
also converts the signals into 
engineering units, computes energy 

L 

Figure 2. SABER 2 data logging system equipment 

flows, reading averages, and other 
functions before storing the useful data 
onto magnetic tape cartridge. The unit 
used for the latter purpose was the 
Perex Perifile 6041. 

The software for the micro- 
computer, which was written by the 
author, was developed specially for use 
on this type of building energy 
monitoring project. To make the data 
more accurate and more useful, the 
system takes measurements of the 
sensor outputs every 30 seconds, but in 
order to be able to store this d a b  it has 
to undertake a considerable amount of 
data computation after each 
measurement cycle. This real-time 
data analysis function would have 
been part of the normal data analysis 
facilities, if a conventional b e d  scan 
data logger was used, but it has proved 
of great value in speeding up the 
output of results and aiding system 
maintenance. The main real-time 
analysis functions are: 
(a)comparing readings with the 

previous recorded values, and only 
recording a reading if it has 
changed significantly, (with a 
default recording every 3 hours;) 

(b)average or sum readings over a 
period of time, and recording the 
result, (the test described in (a) 
above can also be used on the 
results,) 

(c)  look for extreme values, and record 
these every so often; 

(dkornbine readings to produce a 
single quantity, e.g. combining a 
flowrate with two temperatures to 
give an energy flow. 

These functions enable the data for 2 
solarimeters, 35 temperature sensors, 
5 flowmeters and 11 status 
measurements collected over a period 
of 314 weeks to be stored on a single 

DC300XL cartridge. The amount and 
type of data stored by the data logger 
can be adjusted by the user between 
wide limits, although the activity in 
the heating system can be a major 
influence. 

The major advantage of the real- 
time analysis facilities on the data 
logger is that they provide a means of 
calculating and storing performance 
parameters on a daily basis. Such 
quantities as total incident solar 
energy, total energy collected, etc., can 
be stored on the data tape, from which 
they can be extracted o n  site or in 
subsequent analysis work. 

3.3 Data analysis facilities 
Every data logging system must be 
supported by matching data analysis 
facilities. The facilities developed a t  
Bath for the energy monitoring work 
are based on the University main- 
frame, as well as on micro-computers. 
The former has the advantage of being 
able to handle large quantities of data, 
but in general, the micro-computer is 
proving more flexible for off-site 
analysis work. The latter is mainly 
due to having the extensive real-time 
analysis facilities on the data logger. 

There are three forms of output 
required from the data processing: 
(1)overall performance parameters for 

the heating system, e.g. solar en- 
ergy used, collection efficiency, etc.; 

(2)diagnostic data for assessing the 
operation and performance of the 
system components, e.g. controller 
settings, store heat losses, etc.; 

(3) computer simulation model input 
data, and data for model output 
comparison. 

Most of the requirements can be met 
by directly reading data off the data 
tapes, in the form it is produced by the 
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L ' I New BRE information 
Figure4.Exampleofgmphplotofdata useful data quickly and accurately. DaDer 
data logger, and either tabulating the 
data, or drawing graphs, or creating 
data files for computer program input. 
A micro-computer has been used to 
produce the performance parameter 
sheets, see figure 3, while the main- 
frame computer has been used for the 
other tasks. Graphs are useful for 
checking on the system operation, e.g. 
during commissioning, and also for 
qualitative assessment of component 
performance and a means of com- 
parison of actual operation with com- 
puter model predictions, see figure 4. 

4 Conclusion on data 
collection and analysis 
facilities 
The unified approach to developing 
data collection and analysis facilities 
has resulted in being able to produce 

Real-time analysis facilities on the 
micro-computer based logging system 
holds the main key to the success of the 
monitoring, and we can look forward, I 
believe, to this type of facility being 
provided by the building management 
systems of the future. Although there 
were serious problems with the log- 
ging equipment hardware a t  the start 
of the project, (the equipment was 4 
years old having been used for a 
preceding solar field trial a t  Port Isaac 
School, Cornwall) complete 24hr data 
sets were collected for 79% of the 
monitoring period from June 1983 to 
March 1984. This logging record 
coupled with the iuccessful operation 
of the other data analysis facilities and 
the computer modelling, has made it 
possible for interesting and useful 
results to 'be produced from the 
monitoring project a t  Torhay. 

. . 
Automatic daylight-linked lighting 
contmls can reduce building energy 
costs if enough daylight is available on 
working areas during the year. A new 
method which enables these energy 
~VingS to be predicted more accurately 
is described in Building Research 
Establishment Information Papr  IP 141 
84. 'A new method for predicting 
energy saving horn onloff 
photoelectric conbols'. 
Copies are auailable, free of charge, 

from the Publieations Soles O m ,  
Building Research Establishment, 
Canton, Watford WD2 7JR. 

NEXT MONTH 

Special computer issue L 
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Results of monitoring and 
computer modelling 
MICHAEL J W REYNELL MA (Oxon) (Engineering Science) 

Synopsis 
The measured performance of the solar 
energy project a t  Torhay District 
General Hospital is summarised, and a 

' calibrated computer model is used to 
make long term predictions of system ' 
performance and energy savings. An 
economic analysis of the project is also 
carried out. 

1. Introduction 
This paper summarises the principal 
findings from the monitoring and com- 
puter modelling of the solar heating 
project a t  Torbay District General Hos- 
pital. 

The installation consists of 270m2 of 
flat plate solar collectors used for pre- 
heating of water for the new catering 
complex. The preheated water is pas- 
sed to two conventional steam calori- 
fiers, each of 3000 litres capacity, 
where it is boosted to the supply 
temperature of 65 deg C by low- 
pressure steam from the central boiler 
plant. 

The monitoring of the solar heating 
system was carried out by the Energy 
Monitoring and Research Group of the 
University of Bath, (EMARG). 

A photograph of the solar installa- 
tion is shown in figure 1.1, and a 
schematic diagram showing the layout 
of the main components in the system 
is given in figure 1.2. 

The solar heating installation, para- 
meters monitored, data logging sys- 
tem, data analysis facilities and mea- 
sured results have been described in 
detail by Reynell(1,2,3,4). 

2.0 Measured results 
Results have been collected and analy- 
sed for a total of 145 complete days of 
system operation between 15th June 
and 9th December 1983. 

2.3 Hot water load profile 
Figure 2.5 illustrates the hourly hot 
water demand pattern based on the 
analysis of 28 days' data between 13th 
April and 10th July 1983. It should be 
noted that the average daily hot water 
consumption for this period was 5470 
litres, whereas the average daily con- 
sumption for the full period of data 
analysed to date is 10750 litres. Never- 
theless, the shape of the histogram is 

not expected to have altered signifi- 
cantly. 

There is a definite peak in the hot 
water demand between 06.00 and 
07.00 hours, an average of 963 litres 
being drawn off in this one hour. There 
are also definite lunch time and tea 
time peaks from 11.00 to 12.00 and 
from 16.00 to 17.00, as one would ex- 
pect in a catering establishment. 

2.4 Storage tank perform- 
ance 
From figure 2.1, we can see that the 
storage efficiency for the full period of 
monitoring was 69.5%. This seems a 
reasonable value, until one assesses 

the storage tank performance from 
another angle, by calculating the over- 
all effective heat loss coefficient for the 
tanks, which averages out a t  about 
7.0W/m2 degK for the full period. This 
is much higher than one would expect 
(theoretical calculations using manu- 
f a c t u r e ~ '  quoted insulation perform- 
ance data predict a heat loss coefficient 
of approximately one tenth this fi- 
gure). The same disparity has been 
found on previous solar heating field 
trials. This is an important result, and 
it implies that manufacturers' quoted 
figures for insulation performance are 
extremely difficult to achieve in prac- 
tice. 

Figure 1 .l Solar installation a t  Torbay Hospital 
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Figure2.1 Performance data sheet 

3.3 Mains cold water inlet 
temperature 
The mains cold water inlet tempera- 
ture will have a significant effect on 
the solar energy output, hence it is an 
important parameter which must be 
defined by the computer model. 

A standard equation was used to 
define the seasonal variation in mains 
cold water inlet temperature as fol- 
lows: 
TCW = 12 - 3cos(211/365)(D - 11.25) 
where: 
D = day ofyear (Jan 1st = day 1, etc) 

This agrees with the measured cold 
water inlet temperatures given in fi- 
gure 2.1, and so allows for incidental 
heat gains in the cold water storage 
tank. 

3.4 Hot water consumption 
The hourly hot water demand profile 
used in the modelling was that shown 
in figure 2.5. 

Torbay Hospital is to be expanded 
during the next six years with the 
addition of various new departments 
which will increase the number of beds 
from the present total of 377 to 631 by 
1990. The corresponding number of 
meals produced in the catering com- 
plex will increase from 700 to about 
1250 mid-day meals per day. This is an 
increase of about 79% in the number of 
midday meals produced, which it is 
estimated will lead to an increase of 
about 50% in hot water consumption, 
From the present measured average of 
10750 litredday to about 16000 litred 
day by 1990. This will affect the useful 
solar energy output. The model has 
therefore been used to predict solar 
energy savings a t  both levels of hot 
water consumption. 

2.1 Overall system perform- 
ance gram in figure 2.2. The measurement 
The measured results are summarised of steam energy supplied is suspect, as 
on a monthly basis in tabular form in indicated in figure 2.2, due to problems 
figure 2.1. The same results are pre- associated with condensate flow meter- 
sented in the form of a Sankey dia- ing. However, this uncertainty does 

L 
Figure 2 2  Measuredperformance ofsolor system 

Figure29 Monthlyperformance bar-chart 
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not affect the accuracy of any of the 
solar measurements. 

Figure 2.3 is a monthly bar chart 
which shows the solar energy incident 
on the collector plane, hot water load, 
solar energy used and solar fraction for 
each month. High solar fractions were 
recorded in June, July and August 
when the incident solar radiation was 
above average and relatively little hot 
water was being used. The solar frac- 
tions were much lower during the win- 
ter months when the hot water load 
was higher and the incident solar 
radiation was below average levels. 
(Note: Figure 2.3 shows 'normalised' 
results, that is to say that the mea- 
sured energy totals for each month 
have been multiplied up to compensate 
for missing days' data.) 

2.2 Instantaneous collection 
efficiency 
Figure 2.4 shows a graph of instan- 
taneous collection efficiency plotted 
against the operating characteristic 
(Ti-Ta)/l, where: 
I = solar radiation intensity (kW/m2) 
Ti = fluid inlet temperature (degK) 
Ta = ambient air temperature (degK) 

The performance is fairly typical of 
that one would emect from a sinale 
glazed, back insul&d, flat plate ;l- 
lector of this type, though the max- 
imum efficiency of 60% a t  zero operat- 
ing characteristic is rather low (70- 
80% can be achieved). This may be due 
to the lower than optimum flow rate 
through the collector array (0.0137 V 
m2). Nevertheless, the graph shows 
that collector arrays of this size, if 
properly designed and well balanced, 
can achieve a level of collection effi- 
ciency close to that for a single mllec- 
tor under laboratory conditions. This is 
an encouraging result. 

3.0 Computer 
modelling 
The measured results summarised in 
section 2 have revealed interesting 
and valuable information regarding 
aspects of the solar heating system 
nerformance such a s  instantaneous - 

collection efficiency, storage efficiency, 
flow distribution and hot water load 
profile. 

However, this information is of little 
value in terms of predicting the overall 
system performance and energy sav- 
ings in the long term. Even if the 
monitoring had been continuous for a 
year, the results would still be sensi- 
tive to that particular year's weather 
conditions and load profiles. Unless the 
monitoring is continued for 20 years or 
more (which would be prohibitively 
expensive) the long term energy sav- 

Figure2.4 Instantaneous collection effiiency curue 

Figure2.5 Hourly hot water consumptwnpttern 

ings cannot be assessed by measure- 
ment alone. 

In order to solve this problem, and 
pmduce the numbers which are of 
primary interest to all the parties in- 
volved in this solar heating field trial 
(namely, long term energy savings), a 
parallel task to the monitoring exer- 
cise was the development of a compu- 
ter model which accurately simulates 
the performance of the real system. 

3.1 Calibrating the compu- 
ter model 
The model was calibrated using mea- 
sured data fmm two separate weeks of 
operation. Figure 3.1 and table 3.1 
show the degree of agreement achieved 
between the model and the measured 
results for the first calibration run. 
Evidently the model was overestimat- 
ing the solar energy collected and used 
a t  this stage. Heat loss coefficients and 



END DATE = 40783 
0 END TIME = 0 

80.0 

I RUN 1 - S o l o r  $Lore renperoLurc (deg C )  - (neosured ond predicted) 
Figure 3.1 Measured vs predicted store tempemture - calibmtwn run l 
RUN NUMBER: 1 WEEK COMMENCING: 2'7th June 1983 

PARAMETER /UNITS I ERROR' 

SOLAR ENERGY 
INCIDENT 

SOLAR ENERGY measured 
STORED predicted +16% 

SOLAR ENERGY k Wh OUT OF STORE 

HOT WATER LOAD k Wh measured 2730 -1046 
predicted 2460 

MEAN SOLAR STORE deg C measured 40.5 TEMPERATURE predicted 45.9 

Table3.1 Results ofmodel calibmtion run l 

START DATE - 270683 
0 

END DATE .= -0783 
END T l n E  = 

0 . 0  4 0 .0  
0 . 0  1 . 0  2.0 3 . 0  4.0 5 . 0  6 .0  7 . 0  

TIME - DAlS  
RUN 7 - S o t o r  store Lenperaru-r !deg C )  - (measured and predicLed) 

gum 32 Measured ~ ~ p r e d i c t e d  store tempemture-calibmtion run2  

RUN NUMBER: 7 WEEK COMMENCING: 27th June 1983 

PARAMETER UNITS ERROR 

SOLAR ENERGY k m  measured 9515 
INCIDENT predicted 9966 

SOLAR ENERGY kWh measured 2049 +38 SMRED predicted 2105 

SOLAR ENERGY k Wh measured 1188 +4s OUT OF STORE predicted 1231 

HOT WATER LOAD kWh measured 2730 
predicted 2695 

MEAN SOLAR STORE deg C measured 40.5 +0,190 TEMPERATURE predicted 40.4 - 
Table32 Results ofmodel calibmtion run 2 . 

other parameters on the model were 
adjusted until a closer representation 
was achieved, as shown in figure 3.2 
and table 3.2. This adjustment was a 
fairly lengthy p d u r e  due to the 
interdependence of certain parametem 
such as store temperature and collec- 
tion efficiency. 

As a check to ensure that the fit 
achieved was not merely a fluke, a 
second calibration week was mnsi- 
dered without altering any parameters 
on the model. The excellent degree of 
fit achieved is shown in figure 3.3 and 
table 3.3. The model can now therefore 
be considered to be a faithful repre- 
sentation of the performance of the 
real system, and can be used to make 
accurate predictions regarding long 
term system performance. 

3.2 Weather data 
The predictions of the model will 
obviously be sensitive to assumptions 
about future weather conditions. Fi- 
gure 3.4 is a map showing the varia- 
tion over the UK of annual solar radia- 
tion figures. It can be seen that Torbay 
lies on the highest contour, where the 
annual mean daily global solar irra- 
diation on a horizontal surface is 11.0 
MJ/m2. However, the computer model 
requires input of hourly data for global 
solar radiation and air temperature, 
and the clasest meteomlogical record- 
ing station for which such data is 
available is Aberporth, on the Welsh 
coast (also marked on figure 3.4). This 
area receives slightly less solar radia- 
tion than Torbay (10.5 MJlmZ) but is 
likely to have a similar micro-climate, 
being on the coast, and is certainly the 
most representative of the available 
meteorological recording stations. 
Therefore, the year's weather data 
used in the initial computer simula- 
tions consists of monthly data from 
Aberporth, each month's data being 
chosen to conform most closely to the 
average solar irradiation for that 
month. 

3.5 Long term performance 
predictions 
The first and most important questions 
to answer are: 
1) How much energy will the solar 
heating system save in an average 
year? 
2) What is the economic analysis of the 
project? 

The first step, therefore, is to use the 
calibrated model (in conjunction with 
the appropriate weather and water 
load data described in sections 3.2 to 
3.4) to predict the average annual so- 
lar energy output from the system. 
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START DATE = 150883 END DATE = 220883 
START TlnE = 0 END TIME = 0 

S o l a r  store LenperaLure (deg C) - (measured and predlcLed) 
kure 3.3 Measured us  predicted store tempemture - calibration run 3 

3.5.1 Model run 1 -Base sys- 
tem 
The results of the first set of model 
runs are illustrated in figure 3.5. 
Seven different values of daily hot wa- 
ter consumption were used, ranging 
from 500 to 16000 litredday, in order 
to assess the sensitivity of the perform- 
ance to this parameter. The curve 
shows that the useful solar energy 
output per year increases with increas- 
ing hot water consumption, as one 
would expect, though not in a linear 
fashion. The curve is asymptotic, so 
there will come a point where the 
maximum useful solar energy is being 
obtained, and further increases in hot 
water consumption have a negligible 
effect. The graph shows that the aver- 
age solar energy used per year will be 
56 MWh a t  the present hot water con- 
sumption rate of 10750 litredday. At 
the predicted 1990 hot water consump- 
tion rate of 16000 litreddav. the :UNNUMBER:8 WEEKCOMMENCING: 15th August 1983 

-. 
annual solar energy used will be 67 
MWh. 

3.5.2 Model run 2 - CoUector 
area = 405m2 
Initial design calculations (5) sug- 
gested that a collector area of 405m2 
would he appropriate for the solar 
heating installation, hut practical 
architectural considerations meant 
that only 270m2 could be incorporated 
into the building structure. It is of 
interest, therefore, to see how an array 

Table3.3 Results ofmodel calibration run 3 

Aberporth 

Torbay - 

Map 13. Vsriation over the United Kingdom of 
the annual mean daily global irradiation on a 

horizontal surface lin MJ m-') 

Figure3.4 Solar mdiation in the UK 

of the original size would perform 
under the same weather and load con- 
ditions. 

Figure 3.6 shows the results of the 
second set of model runs. On this and 
subsequent graphs the base system 
results are shown by a solid line, while 
the results for the system variation are 
shown by a dotted line. 

The larger collector area has little 
effect a t  low hot water consumption 
levels, as one would expect, since the 
limiting factor here is the operating 
temperature. At higher levels of hot 
water consumption the extra collector 
area has a considerable effect. The 
annual solar energy used is increased 
from 56 to 68 MWh a t  the current 
consumption rate (10750 litredday) 
and from 67 to 84 MWh a t  the 1990 
consumption rate (16000 litredday). 

3.5.3 Model run 3 -Half  
store loss 
Reducing the store heat loss coeflicient 
by a factor of 2 to 3.5 W/m2 degC has a 
less significant effect than might be 
expected, a s  shown in figure 3.7. In 
percentage terms, the improvement in 
performance is more marked a t  low 
consumption levels, since average 
operating temperatures (and hence 
store temperatures) are higher. 
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Figure3BModel run 4 -Halfpipe losses 6 

igure3.9 Model run 5-Collector tilt angle=40 degrees 

'igure 3.6 Model run 2 -Collector area=405 rn2 !ure3.IO Model run 6 -  Increased heat urchawer effectiueness 

a mm c-, 

gure3.7Model run3 -Halfstore loss Fi 

TORBAY KEW 
Capital cost ofsolar heating installation 
(as a t  December 1980) £77,810 

Capital wst inflated to May 1984 £97.262 
Current cost of steam energy 

(at point of use E 23.00 
Average solar energy used per year Per MWh 

(1984tn 1990) 56MWh 51 MWh 
(1990onwards) 67MWh 61MWh 

5 Present value of solar energy used per year 
3 (1984tn 1990) f 1,288 f 1,173 
3 (1990onwards) 
L f 1,540 f 1.403 

Net present value ofsolar savings 1 (1984tn1990) f 8.001 f 7,287 
(1990 to 2020) f89,682 . (199Oto2022) 

I; 
£!%S55 

TOTAL f97,683 £97,842 
PAYBACK PEROD: 36 years 38years 

gure3.11 Model run 7-Kew weatherdatn 
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3.5.4 Model run 4 -Half pipe 
losses 
Reducing the primary cireuit pipe los- 
ses by a factor of 2 has a similar effect 
to that described in section 3.5.3 above 
(see figure 3.8). 

3.5.5 Model run 5-  Collector 
tilt angle = 40 degrees 
Original design calculations (5) sug- 
gested an optimum tilt angle for the 
colledor array of 40 degrees from hori- 
zontal. However, as described in sec- 
tion 3.5.2, architectural.mnsiderations 
made it necessary to use a tilt angle of 
53.5 degrees from horizontal. It is of 
interest, therefore, to investigate how 
the colleetor array would have per- 
formed a t  the original angle. 

Figure 3.9 shows that the effect of 
using a different tilt angle is consider- 
able a t  higher hot water consumption 
levels. Annual solar energy output in- 
creases from 56 to 60 MWh (7% in- 
crease) a t  the current consumption 
rate, and fmm 67 to 72 MWh a t  the 
1990 consumption rate. 

These results show that colledor tilt 
angle is an important variable in the 
design of a solar heating system for hot 
water preheating in the UK. 

3.5.6 Model run 6-  In- 
creased heat exchanger 
effectiveness 
Figure 3.10 illustrates the effect of 
increasing the effectiveness of the heat 
exchange between collector and store 
from 15 kWIdegK to 45 kWIdegK. 

Whilst there is a slight improvement 
in performance, i t  is unlikely that the 
extra cost of installing the large heat 
exchange batteries necessary to 
achieve such a heat transfer would be 
justified. The heat exchange area pro- 
vided would appear to be adequate. 

3.5.7 Model run 7- Kew 
weather data 
As mentioned in section 3.2, Torbay 
lies on the highest UK contour for 
average daily incident solar radiation, 
being on the south mast of Devon. It is 
of interest to investigate how the same 
solar heating system would perform a t  
a typical UK inland site. Kew is such a 
site, where hourly solar radiation and 
air temperature measurements have 
been recorded. 

A year of 'average' weather data for 
Kew was built up in the same manner 

a s  described in section 3.2. 
Figure 3.11 shows the effect of the 

Kew climate on the performance of the 
solar heating system. There is a signi- 
ficint reduction in the annual solar 

,energy output from 56 to 51 MWh a t  
.the current hot water consumption 
level, and from 67 to 61 MWh a t  the 
1990 consumption level. In percentage 

terms, however, this represents a re- 
duction of only 9% in useful solar ener- 
gy output. 

4. Economic analysis 
All solar energy installations are 
capital intensive, which means that a 
large initial investment is made in 
order to pmduce savings over the life- 
time of the equipment. Many different 
methods and criteria have been sug- 
gested to determine whether a solar 
energy system. is economjcally desir- 
able, and it is beyond the scope of this 
report to deal with all the various 
methods. 

'Dismunted cash flow' and 'Net pre- 
sent value' techniques are generally 
held to be the most appropriate for the 
economic evaluation of ambient ener- 
gy achemes. The discounted cash flow 
technique uses a market dismunt rate 
which represents the after-tax rate of 
return on high security investments 
such as bank deposits. This takes 
aaount  of the income which could 
have been generated by investing the 
original capital instead of building a 
solar heating system. The net present 
value technique involves assuming a 
f u t w  scenario for inflation and fuel 
price escalation rates, and hence calcu- 
lating the present value' of future 
energy savings. 

Another useful concept in this sort of 
economic analysis is the payback 
period', the time taken for the net 
present value of future cumulative fuel 
savings to equal the net present value 
of the original investment. Using a 
payback period (as opposed to life cycle 
costs) type of analysis usually requires 
a shorter period over which it is neces- 
sary to estimate (or guess) a future 
scenario for interest, inflation and fuel 
price escalation rates. The results can 
therefore be expected to be more accu- 
rate. 

Current treasury guidance is to use 
a discount rate of 5% pa and a fuel 
price inflation rate of 3.5% pa in real 
terms (ie over and above general infla- 
tion). This allows for fuel costs to dou- 
ble in real terms by the year 2000. 

The economic assessment is carried 
out using current (May 1984) price 
levels as a basis. The analysis is car- 
ried out both for the project as it stands 
a t  Torbay and also, for interest's sake, 
for the project as it would perform a t  a 
typical inland UK site such as Kew. 
The results are shown in table 4.1. 

There are three important points 
which should be made regarding this 
analysis: 
1) The capital installation msts of 
f97,262 (as a t  May 1984) works out a t  
B 6 0  per square metre of collector. 

This is close to the current commercial 
cost of installing a domestic scale sys- 
tem of 4 to 6mZ collector area. Virtual- 
ly no economy. of scale. has been 
achieved with this installation, there- 
fore. Current estimates from the Solar 
Energy Unit, University College, Car- 
diff indicate that i t  should be possible 
to build a large scale solar heating 
installation such as this for a net cost 
of about E200 per square metre. Given 
the same results, this would give a 
pyback period in the order of 20 
years. 
2) The economic assessment is natur- 
ally highly sensitive to assumptions 
regarding future fuel price escalation 
rates. Table 4.2 illustrates this point. 

FUEL PRICE PAYBACK 
PERIOD 

29.5 years 
10.0% 21 years 
15.0% 17 yeare 
20.0% 14.5 yeam 

1ble42 Effect offuelprice inflation 
L 
Tc 
on economic analysis 

3)The payback period of 36 years is 
well under the pmbable working life of 
the system. On this basic criterion, 
therefore, the. system may be judged 
economically desirable. 

However, there may of mume be 
other more attractive forms of invest- 
ment open to future designers of 
energy-saving schemes. 

5. Conclusions 
This chapter summarises the lessons 
learnt during the monitoring of the 
project. 

5.1 Solar heating system 
construction 
Overall experience to date regarding 
the construction of the solar heating 
system has been excellent, and 
maintenance costs have been minimal. 
This is a testimony to both good design 
and a high standard of workmanship. 

5.2 Solar heating system de- 
sign 
The main features of the mlar heating 
system design are evaluated in the 
following paragraphs. 

5.2.1 Flow distribution 
The lengths of the riser pipes varies 
considerably from one end of the mllec- 
tor array the other, due to the slope 
of the site and the 'landscaping' of the 
building. This leads to unequal system 
resistance through the various panel 
banks, and hence the need for artificial 
flow regulation to obtain equal flow 
per unit panel area. m e  system 
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adopted used diaphragm regulating 
valves a t  the inlet to each sub-header. 
The use of such valves inevitably pre- 
sents a small extra system resistance, 
however, the results have shown that 
the flow through the collector array is 
well balanced. This method of flow 
regulation can therefore be recom- 
mended. 

5.2.2 T ' w a y  valve con- 
trol method 
This installation uses a sophisticated 
control system, in which a three-way 
valve is used to divert the primary 
circuit flow back to the collector inlet 
unless the flow temperature off the 
panels exceeds the store temperature 
by a set amount (currently set a t  
1 deg C). The complexity of the control 
system overall is increased by the 
addition of an extra controller and two 
sensors, but it has several major 
advantages, and has worked well 
throughout the monitoring of this pro- 
ject. The three-way valve control 
method is therefore highly recom- 
mended. 

5.2.3 Storage tanks 
The installation was deliberately de- 
signed to enable a storage volume of 
either 10000 or 3000 litres to be used. 
These figures give storage volume to 
collector area ratios of 37 and 11 litres 
per m2 respectively. Usual design rules 
for solar water heating systems in the 
UK (6) suggest that the value of this 
ratio should be around 50 litres per m2. 
Original design predictions (5) sug- 
gested that a lower than standard stor- 
age volume to collector area ratio could 
be used for this installation, due to the 
expected hot water load profile being 
more in phase with incoming solar 
radiation than for most systems. 
However, this hypothesis i s  not s u p  
ported by either the measured results 
or the-results of the computer modell- 
ing, both of which suggest that using 
the lower storage volume to collector 
area ratio (l1 litres per m2) will have a 
considerable adverse effect on the long 
term performance of the system. 

The performance of the heat stores 
in terms of storage efficiency and over- 
all heat loss coefficient has been worse 
than expected. Fmm figure 2.1, we can 
see that the storage efficiency for the 
full period of monitoring was 69.5%. 
This seems a reasonable value, until 
one assesses the storage tank perform- 
ance-£mm another angle, by calculat- 
ing the overall effective heat loss 
coefficient for the tanks, which aver- 
ages out a t  about 7.0 Wlm2 degK for 
the full period. Thii is much higher 
than one would expect (theoretical cal- 
culations using manufacturers' quoted 

insulation performance data predict a 
heat loss coefficient of approximately 
one tenth this figure). The same dis- 
parity has been found on previous so- 
lar heating field trials. This is an im- 
portant result, and it implies that 
manufacturers' quoted figures for in- 
s~ilation performance are extremely 
difficult to achieve in practice. 

5.3 Solar heating system 
short-term performance 
This section presents conclusions 
drawn from the measured results. 

5.3.1 Collection efficiency 
Results have shown that collector 
arrays of this size, if properly designed 
and well balanced, can achieve a col- 
lection efficiency profile close to that 
for a single collector under laboratory 
conditions (see seetion 2.2). This is a n  
encouraging result. 

5.3.2 Hot water load p d e  
The hot water load profile for this 
typical Health Service building has 
been recorded. The overall hot water 
consumption has been lower than pre- 
dicted. Figure 2.3 suggests that there 
is a seasonal variation in hot water 
load which is more than can be 
accounted for by the variation in 
mains cold water inlet temperatures. 
It appears that less hot water is used 
on hot, sunny days. The reason for this 
may be quite simply that patients and 
staff prefer to eat cold meals such as 
salads on hot days, which generates 
less washing up, or the reasons may be 
more complex. Further work would be 
required to determine the exact extent 
of these influences on hot water de- 
mand patterns. 

5.4 Solar heating system 
long-term performance 
The long-term performance of the solar 
heating system has been assessed by 
the use of a calibrated computer model. 
The main conclusions from this study 
are outlined below. 

5.4.1 Performance of basic 
system 
It has been demonstrated that, in the 
present configuration, the system will 
save an average of 56 MWh of energy 
per year between 1984 and 1990. After 
1990, increased hot water consumption 
will result in increased energy saving8 
of 67 MWh per year. A full analysis of 
the sensitivity of the system perform- 
ance to hot water demand has been 
camed out. 

There is  an inverje relationship be- 
tween annual solar energy output and 
solar fraction. As the hot water de- 
mand increases so the annual solar 
output and overall system efficiency 
inmase  (see figure 3.5), but the solar 

fraction of the hot water load is re- 
duced. There is, therefore, a play-off 
between system efficiency and solar 
fraction, and one cannot achieve a high 
value of both. An annual solar fraction 
of 23% with an overall system efficien- 
cy of 20.7% has been attained by this 
installation. When the increased 1990 
hot water consumption is applied, the 
solar fraction is reduced to 19%, while 
the overall system efficiency is in- 
creased to 23.6%. 

5.4.2 Variations on basic 
system 
Original design calculations (5) re- 
garding the optimum values of quanti- 
ties such as collector area and tilt 
angle were modified by practical 
architectural considerations. Some 
analysis has been camed out to deter- 
mine the effect of these and other 
design variable changes on the long- 
term performance of the system. 

The design variable changes investi- 
gated were as follows: 
a) Collector area increased . 
b) Store heat loss coefficient reduced 
c) Pipe heat loss eoefficient reduced 
d) Collector tilt angle reduced 
e) Collectorlstore heat exchanger effec- 
tiveness increased. 

The results may be summarised by 
saying that all the above design vari- 
able changes improved the system per- 
formance, the most significant im- 
provements being obtained by in- 
creased collector area and reduced col- 
lector tilt angle. However, individual 
economic analyses have not been car- 
ried out to determine the wst- 
effectiveness of each of the above mea- 
sures. 

5.4.3 Weather data from 
Kew 
The computer model was also used to 
predict the long term performance of 
the system if it had been situated a t  
Kew. This is of interest because the 
climate a t  Kew is typical of inland 
sites in the UK, and this area receives 
only average amounts of solar radia- 
tion. The annual solar energy output is 
reduced by about 9%, and the payback 
period increases to 38 years. 

5.5 Economic analysis 
An economic analysis of the project 
using current treasury guidelines 
regarding future fuel price rises and 
interest rates has' yielded. a payback 
period of 36 years. This is  considerably 
less than the probable working life of 
the system, and on this basic criterion 
the project may be judged an economic 
success. The capital installation costs 
for the system were high (f97,262 or 
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E360 per m'), and recent estimates 
from the Solar Energy Unit a t  
University College, Cardiff suggest 
that current construction costs for an 
installation of this size should be 
amund f200 per m'. This would bring 
the payback period down to about 20 
years. However, there may of course be 
other more attractive foms of 
investment open to future designers of 
energy-saving schemes. 
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they are no longer required. 
The foregoing wastes can arise a t  a 

wide range of health care facilities: 
hospitals, clinics, long-term health 
care premises, support services. 

Impact of health care waste 
on human health and the 
environment 
In addition to occupational and 
patients' health risks, consideration 
must be given to the impact of health 
care waste on human health and the 
environment outside the boundaries of 
health care facilities. In particular, 
attention should k paid to possible 
effects on the general public, including 
aesthetic factors, and to the risk of 
pollution of air, water and soil. In order 
to minimise such external health and 
environmental risks, action should be 
taken to deal with environmental 
risks, action should be taken to deal 
with pollutants a t  their source. To this 
end, waste should be segregated and 
concentrated within health care 
facilities to simplify its management 
and, wherever feasible, waste should 
be recycled so that it does not enter the 
waste stream requiring disposal. 

To safeguard against water 
pollution, source measures should be 
taken to reduce the quantity and 
strength of pollutants. 

Chemicals used in health care 
facilities are n potential source of 
pollution, mainly to water via the 
sewerage system. Any hazardous 
chemical waste generated should be 
dealt with by a proper chemical waste 
management system - waste 
chemicals should be recycled whenever 
possible. 

The grinding of solid wastes for 
disposal to the sewerage system is not 
recommended unless the sewerage and 
sewerage treatment systems are 
designed to cope with them. 

Faecal and urine waste from 
patients in source isolation wards 
should be disinfected before disposal to 
the sewer. 

General waste and properly treated 
infectious waste can safely be disposed 

of in a landfill, but special measures 
may be necessary for aesthetic 
reasons. 

Incinerator emissions are a potential 
source of air pollution. Incinerators for 
health care wastes should be designed 
specifically for the purpose and must 
be able to comply with air pollution 
control standards. 

Waste handling, storage and 
transport 
General waste, as already defined, 
needs no special measures and can 
safely be dealt with in the same way as 
general municipal waste. As a pre- 
caution, it is advisable to segregate 
large quantities of aerosol cans and 
glass to ensure proper disposal. 
Recycling should be practised where 
feasible. Paper, glass, metal and 
plastics may be saleable, depending 
upon local conditions. 

Sharps should be packed in 
puncture-proof containers for disposal 
as general waste or for further 
packaging and handling with 
hazardous waste. 

Pathological and infectious waste 
must be segregated. High-risk infec- 
tious waste may be autoclaved, to 
reduce risk to staff and patients, prior 
to packaging. 

Pressurised containers, e.g. aerosol 
cans, must not be placed in waste 
disposal bags destined for incineration. 

Waste to be segregated should be 
put into single-use, moisture-proof 
bags which are hung in special holders 
or used as liners for plastic or metal 
containers. The bags should be strong 
enough to resist internal or external 
mechanical damage. Colour-coded 
bags or containers should be used to 
identify pathological and infectious 
waste, and all bags and containers 
should he in accordance with 
prevailing occupational weight and 
size limitations. 

Transport 
The movement and transport of waste 
internally and externally requires 
special precautions. Internally, waste 
is usually transported from its initial 
storage point to an assembly or on-site 

incinerator by means of trolleys or 
handcarts. Such equipment should be 
cleaned regularly and used only for 
waste transport. Waste being trans- 
ported externally should present no 
public health risk provided it has been 
suitably treated, hut its physical 
appearance ' or identifiable colour- 
coded contained may give rise to 
objection on aesthetic grounds. The 
transport vehicle should, therefore, 
have an enclosed leak-proof body. It 
should be cleaned after each use and 
disinfected when necessary. 

Picked fmm the journals of professional 
colleagues, articles and news items of 
interest to has~ital eneineers 

Engineers as Managers - an article fmm 
the Cmsstalk page raises the question 
Why is it that so many engineers are 
bad managers?'. By Norman Foulsham. 
September, page 670 

NEW CIVIL ENGINEER 
Hot Water Technology - a feature that 
lwks at several developments in space 
and water heating and starage which 
may have major long term effeets on the 
industry. October, -51 

.CHANGE OF ADDRESS. 
4s from Monday 15th October 1984, 
theeditoriallmanagementoffices 
have moved to: 

TGVPUBLICATIONS 
41 EARLSTREET 
MAIDSTONE 
KENTME14 1PF 
Telephone (0622)678310 

Please d~rect all correspondence and 
telephone calls to the new address 

NOW! 
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In  this year of Women into Science and Engineering we look at  the careers of 
women working in thefild of hospital engineering. 

WISE '84 
Deborah Ratcliffe 
Deborah Ratcliffe is  a n  Apprentice Maintenance Fitter o n  the  works  staff 
at P a r k  Hospital, Davyhulme, Manchester. On leaving school with 6 0 
Levels, s h e  took the Engineering Industrial Training Board Course at 
Salford Technical College. 

Engineering first appealed to me a s  a career in secondary school. Two of my 
options which I chose were metalwork and technical drawing of which I was able 
to take only one, and I had to fight to study technical drawing. 

Technical drawing and physics were my favourite subjects. A few of my 
teachers tried to talk me out of studying engineering which made me more 
determined to succeed. 

However, there was a careers teacher who helped me a lot whilst a t  school and 
atterwards. She advised me about the Engineering Industrial Training Board 
course a t  Salford Technical College. I applied for this course and was accepted. It 
was a full-time, 2 year engineering course and I really enjoyed it, learning basic 
engineering- welding, electronics, fitting and turning. 

I applied for many apprenticeships whilst a t  college all of which I was refused 
simply because I was a girl or because I was not a higher standard than some of 
the boys. Then the Engineering Industrial Training Board sent me an 
application form for the North Western Regional Health Authority as an 
apprentice fitter. I applied and was accepted. I finished off my first year a t  college 
and then started work a t  Park Hospital in Davyhulme. I enjoy i t  very much and I 
am glad to be working for the Health Authority. At present I study one day and 
one evening a week on a Plant Technology course. I hope eventually to get into 
the drawing office and work on the designing side. 

Margaret Berry 
Margaret Berry is  a Member of the  Chartered Institute of Building 
Services. Having studied at the  National College for Heating, Ventilating 
a n d  Refrigeration she spent many years a s  a huilding services designer in  
the  orivate sector a n d  with the S W  Metrooolitan RHR. Miss Rerrv is now 
the Commissioning Adviser with the  SW ' h a m e s  RHA. 

The 'Commissioning Adviser' is defined in Hospital Technical Memorandum 
No 17 as 'the person appointed by the Health Authority to advise whether the 
installation meets the requirements specified by the Health Authority'. 

During the design stage I advise the Design Engineer and can warn of 
problems which may be encountered on site. One fairly common failing is that 
although the ventilation ductwork is set out in some detail with dampers and test 
holes suitably positioned, pipework is often installed underneath, making the 
test points inaccessible. 

I advise on the time to be allowed in the Contract for commissioning and 
proving the system and this can vary between a few days and several months, the 
most time consuming usually being the air conditioning system. 

The Site Engineers employed by the Region come under my control and I 

I allocate them to projects; but when the projects become contracts they are 
responsible to the project Engineers for the satisfactory installation in 
accordance with the specification and drawings, but they are responsible to me 1 for all Commissioning. We meet periodically, with the Regional Engineer 

I nresent. to exchanee views and trv to resolve swcific ~roblems. 
When a project goes out to tender I receive a copy of the Engineering 

Specifications and Drawings and subsequently additional information which is 
also supplied to the Contractor to enable him to carry out the required 
commissioning. 

This usually comprises:- 
1. System descriptions and flow diagrams 
2. Required room conditions such as temperature and relative humidity 
3. Pressure differentials with sumunding areas 
4. Ventilation requirements 
5. Sound levels 

6. Lighting levels 
7. Control Schematic Diagrams 
8. Control Setting Points 
9. Special equipment requirements 

It is essential that the Design 
Engineer has these criteria in mind 
during the course of design and 
presents the information in a suitable 
form. To assist in this, a set of standard 
documents, together , with Final 
Acceptance Record sheets is in the 
process of being introduced on which 
reference is made later. 

I do not normally attend site 
meetings, until Commissioning is 
involved, prior to this I rely on the Site 
Engineer to keep me informed. The 
most difficult part a t  this stage is 
ensuring that the time shown in the 
programme for commissioning and 
witnessing is maintained and not 
eaten away due to contractual delays. 

After a system has been balanced 
the figures are submitted to me for 
comparison with the design figures to 
ascertain whether the results are 
satisfactory. If they are not and there 
is the possibility of a design problem, 
the Design Engineer is informed so 
that he can if necessary instruct the 
Contractor to cany out modifications 
before witnessing if he is unable to 
accept the results.obtained. 

If the results are not satisfactory for 
other reasons, ie ventilation not 
adequately balanced, I discuss i t  with 
the Contractor, advise him of my 
requirements and recommendations 
and await his revised figures. 

If the Contractor has any problems 
or queries during the course of setting 
the plant to Work and Commissioning 
I am available for advice. It is not 
possible for me to witness everything 
on every contract so once I am satisfied 
continued on page 25 
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The Engineering Council has issued a Policy Statement on the proposed Engineer- 
ing Assembly and  Regional Structure. The doeument waspresented by Professor J 
CLeuy, OBE, CEng, Director-Professional Institutions, to the final meeting ofthe 
~ n g i h e r i n g  ~ e ~ i & l  0rganisat&s, which operated under the old CEI system, 
held at  the University of York on9110th July 1984. 

The Engineering 
Assembly 
and 
regional structure 

It is proposed that The Engineering 
Assembly should be established as a 
forum to receive and discuss The En- 
gineering Council's activities and 
progress. It should also provide a chan- 
nel of communication between the 
'grass-mts' of the profession and the 
Council. Various areas of the Council's 
work could be debated and motions 
proposed for action on which there 
would be feedback a t  subsequent 
Assemblies. The presence of Council 
Members, the Director-General and 
senior Council staff will assist in- 
formed debate to take place. 

The Engineering Assembly will 
meet annually, probably a 2 day meet- 
ing, and will be chaired by the Chair- 
man of The Engineering Council, there 
will be no non-elected members to the 
Assembly. 

Elections to the Assembly will be 
conducted on a regional constituency 
basis, there will be about 20 consti- 
tuencies covering the whole of the Un- 
ited Kingdom with the regional bound- 
aries being determined by geography, 
demography, established centres of 
organisation and ease of communica- 
tion. 

Each region will elect 4 Chartered 
Engineers and 2 Technician Engineers 
or Engineering Technicians to the 
Assembly. 

Detailed procedures for the elections 
are currently being prepared, however, 
candidates will have to be registered 
on the appropriate section of The En- 

gineering Council register and the 
electoral system will ensure a spread 
of members from all fields of engineer- 
ing. 

In addition to The Engineering 
Assembly there will be Constituency 
Regional Committees which will en- 
sure that engineering activities dove- 
tail with the programme of The En- 
gineering Council. Regional Commit- 
tees will play an important role in 
cultivating the necessary interfaces 
with the Community, with employers, 
with industry, with academic institu- 
tions and with local government. 

The Regional Committees will com- 
prise the six members elected to The 
Engineering Assembly, nominated 
members representing the Engineer- 
ing Institutions and other co-opted 
members, the Committee will elect its 
Chairman, Vice-chairman, Secretary, 
Treasurer and Public Relations Oflicer. 

Each Regional Committee will be 
responsible in its region for organising 
and enthusing the following, and any 
other relevant, activities remembering 
that  the theme for regional activity is 
the projection of T h e  Engineering 
Dimension'. within society as a whole. 
Activities should not impinge on 
learned society activities and other 
specialised functions of the Engineer- 
ing Institutions, unless by arrange- 
ment, and m-operation with Institu- 
tion branches must be fostered. 

continued on prge 25 

BSI is expanding 
Fmm November 1st 1984 t h m  BSI 
deoartmenta will move to the followine - 
addresies at Mrlmn Keyne* 
Subscnpt~anu Department 
Bnt~sh Standards lnstltutlon 
Linfard Wood 
Miltan Keynes 
MK14 6LE 
Telephone: Milton Keynes 
(0908) 320033 
Certification and Assessment Service 
Quality Assurance Services 
British Standards Institution 
PO Box 375 
Milton Keynes 
MK14 6L0 
The Inswetorate 
~ual i t i~ssurance Services 
British Standards Institution 
PO Rox 391 - . - .~~ . . - 
Miltan Keynes 
MK14 6LW 
Telephone for both addresses: Milton 
Keynes (0908) 3155555 
The Test House remains at Maylands 

Avenue, Hemel Hempstead. Herts. 

Recently published standards of interest to 
hospital engineers: 
BS 308 A revision of BS 308 Engineering 
dmwim omclice Pad 1 Recommendations 
fur ge&l pnnctples has updated a major 
Hntah Swndard which reflenq eswhl~hed 
mnventions and also takes account of both 
national and international developments 
since the 1972 revision which is now with- 
drawn. 
BS 6759 is the final stage of a programme to 
update and combine all req&menta for 
Mfety valves in a single British Standard 
desimated BS 6759 Sofetv mlws which will 
&l wmply wtth  ISO illfi, pmdueed by 
the Lnrernat~onal Organtutmn for Stan- 
dardwu~on (IN, The inwst addmonto t h ~ s  
series is Part 2 Specifration for sale@ d u e s  
for compressed oir or inert gases, which 
specifies appropriate design, construction, 
inspection, testing and flow certification 
requirementi and associated capacity 
calculations. 
BS 6521 Guide for proper use and 
maintenance of mlibmled round sleel link 
lifting chains recently published by the 
British Standards Institution, gives the 
main principles for use, inspection, in- 
service testing and maintenance of these 
chains operating over chain wheels. The 
principal applications include manual and 
power driven hoists. The new standard is 
identical with IS0 7592: 1983 Calibrnted 
round steel link lifting chains - Guidelines 
to proper use and maintenance published by 
the International Organisation for 
Standardisation (1SO). 

Copies may & obtained h r n  t h  S&$ 
Deprtment, British Standards Institution, 
Linford Wmd, Millon Keynes MK14 6LE. 
Tel: 01 6 2 9  9030. 
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Aiming for hospital water 
treatment market 

Water and effluent treatment specialists 
Fospur Limited have joined the Institute of 
Hospital Engineering and are aiming for 
increased involvement in hospitals with a 
mmprehensive range of chemicals and 
associated equipment. 

Fospur are part of the f500 million 
F- Minsep plc p u p ,  which has a fiRy 
year history in the supply of speciality 
chemicals for industries throughout the 
world. 

In the last 20 years, Fospur have 
developed over 200 p d u c t a  together with 
extensive analytical and support services. 
Amongst the principal industries they 
serve, Faspur are one of the largest 
suppliers of chemicals to the British Steel 
Corporation and National Coal hard.  

Two years ago Fospur acquired boiler 
water treatment specialists Botan Limited 
of Manchester to expand their knowledge 
and range of water treatment technology, 
and now believe they are ideally placed to 
offer a full service to hospital engineers. 

Fospur general sales manager Ron 
Coleman explained: 'We may appear to be 
new boys in the market, but in fact our 
track record and experience are second to 
none. We are expanding into the hospital 
seetor with a fully developed p d u c t  
portfolio and excellent support facilities." 

Particular interest is already being 
shown in two Fospur p d u c t a  which are 
fully effective in destmying organisms in 
air conditioning and moling waters - 
including L;egianella bacteria, the cause of 
Legionnaires Disease. 

Part of the centml futilities in Alfreton, biocides, algicides, slimicides, pH mn- 
Derbvshirv tmllers and fuel oil combustion aids, plus 

associated equipment. 
Kortokil 2020 is a new non+xidising The most m x n t  additions to the,boiler 

biocide developed thmugh Boots Company range are Fospur's Kortolex SCl00 and 
plc, and marketed by Fospur. Extensive SC130 chemicals, which offer a simple 
tests have shown that it efficientlv kills method of on-line cemdval of dewsits fmm 
Leeionella bacteria as well as mn&lline boilers. - 
the grourth of 4 m e  a ~ w l n t d  wth  wawr Instead of the need for a holler shutdown 
systems and a~r rond~t~on~np;  unm and acrd drvalmg deposns can be removed 

Low toxicity, ease of handling and 
biodegradability have added to Kartokil's 
attractiveness, and Fospur report steady 
growth in demand. 
Ae an alternative solution to harmful 

bacteria and particularly suitable for 
potable water, Fospur offer their FOSCLOR 
range of chlorine dioxide formulations and 
metered dispense equipment is offered. 
Again, Legionella bacteria are effectively 
eliminated together with other organisms. 

Faspur's boiler and moling water 
treatment chemicals include a mm- 
prehensive package of conditioners, scale 
inhibitors and removers, chelants (stet), 
anti-foams, reodorants, mrmsion inhibitors, 

as part of a regular treatment programme. 
At their two acre headquarters in 

Derbyshire Fospur have full facilities for 
researeh and development, and using their 
own technical staff they offer detailed 
surveys ofwater and boiler system. 

Said Mr Coleman, "Our background has 
given us a superb range of proprietary 
produds with which to serve hospital 
engineers, b u t  we also have the depth of 
experience to mme up with new answers to 
pmblem." 

Further detoik from: Fospur Limited, 
Alfrefon Tmding Estate, Somemtes, Derby 
DE55 4LR. Tel: (0773) 604321. Teler: 
377150FOSPUR G. 

Inside, we've got anti-precipitants and corrosion inhibitors for boilers and 
cooling systems, flocculants and filtration aids for effluent treatment. Together 
with biocides, de-scalers, anti-foams and re-odorants. 

Outside, we've a wide range of equipment for softening, de-alkalisation, 
de-mineralisation, reverse osmosis and chemical dosing. As well as system 
control equipment. 

Add to that a team of people who'll give you advice, analysis and after-sales 
service and yoube got a name to remember. 

Fospur. The water and effluent 
treatment specialists. FOSPURW' 
Fospur Limited, Alfreton Industrial Estate, Nottingham Road, Somercotes, Derbyshire DE554LR. Tel: (0773) 604321. 
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Product News 

New concept in sensors 
Now available for the Testoterm ranee of 
oortable anemometers. Testovent 2000 

can measure the temperature also. 
Further &foils and dafo sheet fmm; 

Testofzrm Ltd. OldFlour Mill. Queen Street. 
Emsworth. a amp shire POZO' 7BT ~ e l . :  
(024 34) 77222. Telex: 869352. 

Boilers on the move 
The Technical Services department of 
Cornwall County Council faced with the 
increasine frwuenev of shutdowns in 

house that muld mpe with such 
emergencies as a standhy system. A mobile 
bailer house was built in a caravan shell so 
that it muld mpe with oil or gas firing for 
heating andlor hot water services and that 
muld be put into operation within eight 
hours ofan emergency call. 

The selection of heating equipment was 
left to Selliek Nieholl Williams and a h r  
detailed consideration of the mast suitable 
heating bailers for the purpase they selected 
a Chaooee CM3 10 distributed hv 
~amme;fial and Industrial k l e k ~ ~ t d  i f  
Winchester, Hants. 

The CM3 10 rated a t  870.000 btulhr was 
to provide bath the heating and hot water 
service far any of the sites m u i r i n e  this . 
hack uo. 

configuration taking up the minimum 
amount of flmr space in a small overall area 
and sffondly because the bailer design 
allowed suffient space for proper 
maintenance of the boiler itself and 
associated equipment. 

Further details are auailable fmm: 
Commercial Industrial Boilers Ltd, 20a 
Jewry Street, Wincheslcr, Hnnts S023 8RZ. 
Tel: (0962) 56176. 

Major cost saving chance for 
the NHS 
There has long been a need within the NHS 
for component spares, service tools and test 
equipment which will allow qualified 
hospital technicians to effectively maintain 
and repair gas based therapy equipment. 

Medipart Ltd was established in March 
1984 to provide this valuable service to 
hospitals and undertakes to design, 
manufacture and supply n comprehensive 
range of high quality, reasanably priced 
spare parts, service tmls and related test 
equipment. The pmduct range is based 
initially on BOC Oxygen Therapy, Suction 
and Pipeline equipment hut it is hoped in 
the near future to expand the range ta 
include other leading makes of similar 
equipment as well as other equipment 
within the BOC range. 

Further &foils fmm: Medipnri Ltd  9 
Col* C r d ,  G m t  Chishill, Nr Rqvstan, 
Herffordshire SG8 8SF. Tel: (0763) 838683. 

Air conditioning for mobile 
o~eralme theatre 
&ently, ~ G t w o r k  Engineering Systems 
Limited designed and built a complete air 
conditioning system, with full temperature 
humidity control for a relocatable operating 
theatre suite. It mmprises three metal 
containen which can be shipped to site on 
the hack of a lorry. The unit is completely 
fitted out a s  an operating theatre suite with 
anaesthetics, scrub, disposal and 
preparation moms as  well as a main 
operating theatre. When it arrives on site, 
all that is necessary to render i t  fully 
operational is for power and water 
connections to be linked up. 

Furfher derails /mm: Ductwork 
Engineering Systems Ltd, Airplrt Tmding 
Esfote. Biggin Hill, Kent. Tel: Biggin Hill 
7121 1 .  

Portable filter cleans mains 
This portable mains filter hasbeen designed 
for use where voltage spikes can damage 
equipment such as VDUs, computers, Hi-Fi, 
EPROM programmers, micropmessors and 
digital and analogue instruments. Acting as 
a filter between the mains and equipment, 
it is rated conservatively a t  13A and 

incorparates an earth line choke and ZNR 
Varistor for protection against mains 
transients a s  well as radio frequency 
interference. A discharge resistor is 
provided to prevent shocks when handling 
the 13A plug. The LF13. which measures 
170mm long X 120mm wide X 55mm deep, is 
supplied ready to use with a 2m cable set 
and moulded 13A plug. 

Further details fmm: Raxburgh 
Suppressors Ltd. Haywmd Way. Ivyhouse 
Lone, Hastings, East Sussex TN35 4PL. Tel.. 
(0424) 442160. 

Modular medical wall 
A factory-built, pre-wired' and pre-piped 
modular medical wall - with practically all 
communication, electrical and mechanical 
equipment needed by nursing SW and 
patient - is now available from Ohmeda, 
the BOC Health Care company. It can be 
'plugged in' to main services during the  
final stages of construction or dmrat ion 
and can be re-located ifa rearrangement of 
the ward is required. 

Further details fmm: J Burrell, Ohmedo, 
Telford Crescent, Staueley. Derbyshire S43 
3PF Tel: (0246) 474242. Telex: 547444 
OHMEDS G .  

Modular mzdicol wall 



Your energy bill needs - 
intensive care 

Have you struggled with your treasurer over The Winterburn enables 80% recovery of the 
increasing costs? Are you threatened with cuts? energy from ironers. 

The Sentry recovers over 90% of boiler 
Relax- help is at hand. Put Future Laundry blowdown heat, 

Systems in charge of your energy crisis and 
you'll soon be on the road to recovery. Togive yourenergy bill the care it needs just 

fill in the coupon, telephone or telex. We're on 
Our heat recovery systems are guaranteed call 24 hours a day. 

to reduce energy costs in your laundry-with 
payback in under 18 months. Heat Recovery Systems 

Every way you lose heat is covered ... FUTURE LLUINDRVSYSrDWS UMmD 
Washers ... Tumblers ... Ironers ... Boilers. Energy Conservation Specialists to the Laundry Industry 

Farnborough Grange, Farnborou h Nr Banbury, Oxon OX17 2EA 
The Dynathenn recovers up to85% of Tele~hone: 0295 89 77I.%iex:837366 MJE UK G. 

energy otherwise lost from washer extractors or llllll------l. 
tunnel washers with flows up to 5000gallons an rlwouldliketogivemyenergybillsomeintensivecare 
hour. I Name 

The Ludell handles recoverv from washers in . . I 
m 

large laundries where flows exceed 5000 gallons 1 rusiiiw I 
an hour. I Company I 

The Ducker gives 60% energy recovery from ' Address 
tumblersand reducessteamconsumption by 30%. 1 Telephone I 

L - - - - - - - - - - - - - J  



HOSPITAL ENGINEERING NOVEMBER 1984 25 

continued / b r n  page 19 

that the figures are reasonable the Site 
Engineer is often able to witness the 
results. He keeps his own record of 
readings,which I assess and submit a 
report to the Engineer responsible for 
the project. 

On very large Contracts i t  is 
sometimes necessary to employ outside 
commissioning specialists to witness 
results and submit them using our 
standard documentation. 

Witnessing of antianfusion tests, 
total flow rates, delivery pressure 
tests, etc on piped medical gases is 
carried out by the Site Engineer or 
myself together with the Tksponsible 
OtEcer' who is appointed by the 
relevant District Health Authority but 
the identity, quality and purity is the 
responsibility of the Pharmacist who is 
nominated and known as the 'Suitably 
Qualified Person'. 

Other specialised equipment such a s  
sterilizers and X-Ray equipment is 
commissioned by the Regional 
Sterilizing Officer, or Regional X-Ray 
Off~cee Items such as Boilers, Chillers, 
Generators, ete are witnessed by 
myself or the Site Engineer. 

The District Health Authority is al- 
ways invited to have a representative 
present when tests are witnessed; this 
is often an ideal opportunity for the 
plant to be demonstrated to the hospit- 
al staff who will have to operate and 
maintain it. The Insurance Company's 
representative is also involved in tests 
oiboilers, lifts, etc to meet the require- 
ments of Health and Safety legislation. 

Quite often performance tests can- 
not be camed out until aRer comple- 
tion of the contract and these are some- 
times done using our own staff and 
instruments, including suitable recor- 
ders. 

I investigate problems on existing 
systems and submit a report detailing 
my findings and recommendations. I 
cany out field surveys in an endeavour 
to trace cables or pipework on an ex- 
isting hospital site where it is proposed - - - - 

to build. 
I am a member of the DHSSNHS 

Working Group responsible for pmduc- 
inz documentation to be used as a 
guide for the commissioning content of 
the 'Model Engineering Specifications 
for Building Services in Health Care 
Buildings'. 

This Group is preparing papers 
which are meant to complement stan- 
dard publications such a s  those pro- 
duced by the Chartered Institute of 
Building Services and Building Ser- 
vices Research and Information Asso- 
ciation etc. 

Each paper will relate to a specific 
section of Work and will form a n  aide 
memoire to the Design Engineer and 
guidance to the Contractor. 

The Final Acceptance Record Sheets 
are used to record the Design En- 
gineer's requirements and the final 
test figures form part of the record 

documents. 
The role of the Commissioning En- 

gineer is increasing in importance. As 
schemes become more sophisticated 
satisfactory commissioning with tabu- 
lated results is essential to ensure that 
the Client obtains the scheme which 
has been specified. 

continued fmrnplge 20 

(a) Publicising the 
profession 

(i) An annual talk or lecture relating 
to engineering as a whole and 
preferably of local interest to 
which the general public, schools 
etc. are invited. 

(ii) Invitations to municipal officials, 
industrialists, trade unionists and 
academics to participate in con- 
ventions, conferences and other 
similar events including, for ex- 
ample, any arranged visits to the 
Branch by the Chairman of Coun- 
cil, Council members or Council 
officers. 

(iii) Interface with local press and 
radio. For this purpose each Re- 
gional Committee would be ex- 
pected to appoint an honorary 
Public Relations O f f k e  and 
maintain active communication 
with the Director, Public Affairs, 
a t  The Engineering Council. 

(iv) Generally promote the image of 
'the profession'. 

(b) Professional affairs 
(i) Regional meetings providing a 

forum for engineers of all bran- 
ches to discuss problems. The 
topics covered might include the 
future of the code of conduct, reg- 
istration and licensing as well a s  
the organisation of local events 
and the development of consensus 
views. 

(ii) Regional conferences and sympo- 
sia to discuss matters of concern 
to the profession. 

(C) Careers and education 
Contact with local authorities, schools 
and industry to establish a greater 
understanding in schools of the signifi- 
cance of technology and the import- 
ance of pmductive industry. There 
seems to be a need to simplify, orga- 
nise and re-define the approach to 
schools made by the profession and for 
the regional organisation to work with 
the SATROs. 

Under this heading the activities of 
the Regional Committees could in- 
clude the following: 
1. organisation of Engineer-Teacher 

links to assist the teaching of tech- 

nology in schools, colleges, 
polytechnics and universities 

2. organisation of exhibitions and con- 
ferences to present engineering to 
school children 

3. organisation of special lectures (eg 
Christmas lectures) for school chil- 
dren 

4. operation of the 'Opening Windows 
on Engineering' schemes 

5. co-operation with teachers in cum- 
culum development and provision of 
illustrative material showing en- 
gineering applications oftheir scien- 
ce teaching 

6. representation of the profession on 
governing bodies ofschools, colleges, 
polytechnics and universities 

7. participating in schools~industry 
liaison with training boards, govern- 
ment offices, industrialists and edu- 
cationalists 

(d) Other activities 
(i) To encourage engineers to partici- 

pate in public life including 
standing for nominations in local 
and national elections 

(ii) the publication of a composite 
programme of Institution Branch 
meetings and activities leading to 
co-ordination of these 

(iii) maintaining and distributing the 
lists of officers of the Institution 
local associations, branches, cen- 
tres etc. 

(iv) circulation of information on In- 
stitution activity likely to be of 
interest to engineers generally 

. CHANGE OF ADDRESS. 
AS from Monday 15th October 1984. 
theeditorlallrnanagernentoffices 
havemoved to: 

TGV PUBLICATIONS 
41 EARLSTREET 
MAIDSTONE 
KENTME14 1PF 
Telephone (0622) 678310 

Please direct all correspondence and 
telephone calls to the new address 

NOW! 





North West Hertfordshire Health Authority 

Unit Works Officer Grade 5 
Salaly: E1 1.825- E14.069 p.a. (increase pending) 

I An expenencea Works Manager 1s reqblred to be responstble 
lor mrdlnatlng tne bula~ng ano engtneenng operabonal 

I and maintenance setvices in lhe acute and maternity units at 
St. Albans City and Hemel Hempsfead General Hospitals. 

I The ability to monitor and rationalise me PPM scheme as well 
as to achieve the most effective use of in-house and contract 
labour is essential. 

1 Expeliencs wilh bonus schemes would be advantageous. 

I Applicants should hold suitable r-nised qualications 

I Informal enquiries welcomed by the District Engineer, 
Brian Deex (tel. St. Albans661Pexl.519). 

Job description and application forms availablefrom: 
District Personnel Depaltmenl, St. Albans City Hospital, 
65 Waveriey Road, St. Albans. 
Tel: St Albans 66122 Ext. 451 

CLOSING DATE: 21 November 19&1 

.CHANGE OF ADDRESS. 
As from Monday 15th October 1984. 
the editoriaVmanagement offices 
have moved to: 

TGVPUBLICATIONS 
41 EARLSTREET 
MAIDSTONE 
KENTME14 IPF 
Telephone (0622) 67831 0 

Please direct all correspondence and 
telephone calls to the new address 

NOW! 

UNIT ENGINEERING OFFICER 
(Scale 3) 

Salarv: £10.863 -£  12.894 ,~ ~ 

Applications are invited lrom suitably qualified and experienced 
Engineers for the post of Unit Engineering Officer. Works Unit 2. 
which is responsible for hospitals, clinics, etc. in Edinburgh and 
East Lothian. - ~ 

The successful candidate will be responsible to the Unit 
Works Officer for the execution of operations and engineering 
maintenance throughout the Unit, design and control of works 
proiects within the Unit and all engineering services provided by 
the Unit. Hehhe wilt also assist the Unit Works Officer on estate 
management matters and provide advice on engineering 
matters. 

rl h C w a l l  callons in mechanical or electrtcal eng.neerrng 
wtn approproate enoorscmenls or an allernat ve acceptao e 10 
the Secretary of Slale for Scotland are me mm mum acceotao e ~~~. ~ ~ 

qualificationf. 
Application form and job description available from the Area 

Personnel Officer. Lothian Health Board. 11 Drumsheugh Gar- 
dens. Edinburgh. EH3 700. Telephone: 031-225 1341 Ext. 46. 

Informal enquiries would be welcomed by Mr. T. Drysdale. 
Unit Works Officer Telephone: 554-4444 Ext. 375. 
Closing date for receipt of applications is Wednesday, 28th 
November. 1984 



Built an the rotary vane pnnclple there new 
Hydrovanes promise a smooth, qset, long Me and the 
hi&* output of clean an in Vletr clas. With minimal 

WMX Dhe. W o r d  lndustnal M e .  ReddlchWrcesfenhire 698 ODS. E& Tel: Reddlih [STD code 05.271 25522 ~nlerMtiom~ 44.527-25522 Telex: 339&13 HWANE G 

EVERY NOW &THEN 
-SOMEONE GETS IT RIGHT !. 

~ 

Inventiveness alone is not enough, there must be a 
balance between innovation and function. 
Walker Crosweller have achieved that 
balance with their new range 
thermostatic mixin valves for Total shut off within 2 seconds 
safe showering antwashing in 
schools and hospitals etc. 
The performance is 
unrivalled because of the 
technologically advanced 

Walker Crosweller & Co. Ltd.. 
Cromwell Road. Cheltenham. 
Gloucestershire GL5Z 5EP. 

s Reed Building Products company 



Besam are specialists and leaders imdoor 
automation for all types of hospital doors 
including toilets, wards, corridors, operating 
theatres and entrances. 
Why not consult our full technical and advisory 
service? 

let besamease the way 
Some hospital and handicapped persons' projects 
completed by Besam: 
Hinchingbrooke Hospital, Cambridge l RAF Hospital. Ely 
Disabled Living Foundation, Birmingham aRNOH Stanmore 
London Chest Hospital .Preston Royal Infirmary 
St. Mary's Hospital. Portsmouth l Queen Alexandra 
Hmnital Portsmouth a John Groom's Centre for the Disabled - ~ ~~ . ~~ 

PI I ccss Grace noso [a . -orcon l G asgon Roya l111 rlnar, 
ncue nusDla Sa loro a Ro:l~ertw~ Dsr cl Geneta rlosp la 
~ i i t o n  ~eynes Shopping Centre (doors for handicapped) 
Cheshire Homes (several) l Lansdowne Road Hospital, 
Bournemouth l Poole General Hospital l Fazackerley Hospital 
L (crpoo a Freeman's nosp IJ kenrcasl e 
horlh Trnes~oe D~sir CI Gerieral nosp !a1 l Papnrorln D sauleo 
settlement l American Medical Hospital, Cheadle 
Roehampton Artificial Limb Centre 

- 
Besam Limited, 
Unit H, Holder Road, Aldershot, Hants GU12 4RH 
Telephone (0252) 313831 Telex 858724 

Wet packs? 
Over 1000 hospitals have solved 
the problem of 'sterile but stained' 
surgical instruments with Balston 
Steam Filters - will you be next? 

Stains on steam sterilised instruments are nearly 
always caused bv im~urities in the steam s u ~ ~ l v  - 
rust,bipe scale, boiler feedwater additives, etc.. 

Permanently eliminate staining of costly instruments 
by installing a Balston Steam Filter on each of your 
sterilisers. The filter effectively removes 
contaminants in steam, thus eliminating the cause of 
"sterile but stained surgical instruments. 

The filter also removes "slugs of condensate", 
~nvar~ablv oresent in steam, thus eliminating "wet 
packs" as'well as stained instruments. 

- 

Act now to rid your hospital of the disruptive problem 
of sterile but stained surgical instruments. 

BALSTON 
FILTER PRODUCTS 
Maidstone. Kent. ME14 2QB. 
Engiond. Tel (0622) 52201/080611. 
Telex, 96486 

Please send at once Balston's free Bblletm mth lull 
aetai son how Balnon Steam F~ners can help el mlnate 
na nea Instruments and wet packs 
Name 
Position 
Company 
Address 

Tel. 

..m....m...m.....m. ..mm... 



I Localised service. Our service department provides installation and maintenance service throughout the UK. I 

I If you desire the best equipment, the best long-term value for your Investment and the best aoi ice you can 
obtaln, start by speclfylng the company wlth the professional know.how and servlce capabi.~ties to do a 

complete job for you. Every Cass Installation is guaranteed for 10 years based on our standard service contract. I 
Cass Electronics Limited -. . 

Head Office andservice Centre 
Crabtree Road, Thorpe, Egham. Surrey TW20 8RN 
Telephone Egham (~~C1.0784)  36266 Telex 934593 Csn QUWPLC 


