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Talking Point The author is Chief Technician, Medical Engineering Unit, Sandwell District Geneml 
Hospital, Wesr Bromwich. 

The medical engineering speciality 

RICHARD HORTON TEng MIHospE 
Slowly but surely over the past two 
decades, the activity which we know to- 
day as Medical Engineering has continued 
to evolve. A few very far sighted Health 
Authorities back in the 1960's had the 
commitment to set up units which were 
able to deal with not only the medical 
equipment of the day, but which also laid 
the foundations of the best of the Medical 
Engineering Units that we have today. 
Others clung to the belief that medical 

more detailed working relationship has 
been brought about quite inevitably with 
clinicians, nurses and many other profes- 
sionals. In many hospitals indeed the 
Medical Engineer is now an essential 
member of the health care team, providing 
not only an equipment repair facility, hut 
also the entire range of activities outlined 
in H.E.I. 98. 

It is perhaps peculiar to the United 
Kingdom that, as yet, no clearly definable 

long since existed in the E.E.C. countries, 
the Middle East and North America. I feel 
sure that it is now only a question of time 
before Medical Engineers in the United 
Kingdom are recognised by an appropriate 
grading structure for the entire profession. 

Because the ~mfession has onlv existed 
for two decades, we are only jus;heginn- 
ing to see Medical Engineering specialists 
emerge in District Works Officer pa ts  and 
other senior appointments. This is, of 

equipment could he dealt with by tradi- career structure exists for Medical course, not uncohnected with the fact that 
tional engineering methods and quickly Engineers. The assortment of grades used for the first time, in 1985, expenditure 
discovered that the expenditure on service to pay the specialty includes:. Senior upon medical equipment supplies and ser- 
contracts and breakdown call-outs called Scientific Officer, Works Officer I, I1 and vices has overtaken drugs as the largest 
this assumption into question. 111, Medical Physics Technician IV to PM- single item of N.H.S. exoenditure. 

Authorities were to correlate the current 
cost of maintaining medical equipment 
with the date when each specialist 'in- 
house' medical engineering unit was 
established. 

Since those early days, much has hap- 
pened to the speciality, not least of which 
has been the interest shown by traditional 
physics departments who felt this was a 
new role for them in the National Health 
Service. Irrespective of whether the 
Medical Engineering specialty has ended 
up under the R r k s  or Physics umbrella, 
the Medical Engineers involved continue 

grades V and VI. Quite clearly, this rag bag 
should be rationalised in the interest of all 
concerned or, beter still, replaced by a 
comprehensive career structure which 
accommodates all the staff involved, from 
trainee Medical Engineer to District 
Medical Engineer, which will reflect the 
district based, as distinct from unit bas- 
ed, service which is provided by most 
Health Authorities. 

Changing situation 
In contrast, specific career grades have 

, . 
then the expertise of Medical Engineers in 
the selection, training, evaluation, servic- 
ing and management of all such equipment 
is essential, since none of the other 
specialities involved have the required 
expertise. 

A time for bold decisions is approaching, 
not unlike the early days of Medical 
Engineering, when the speciality should 
he involved in all decisions regarding 
medical equipment, which will have far 
reaching benefits for patients, staff and tax 
payers alike. 

to move freely from one regime to another, 
thereby underlining the continuity of the 
activity itself a s  distinct frnm the 
administrative umbrella. 

Qualified service 
Very many Medical Engineers are now full 
members of the Institute of Hospital 
Engineering and other learned societies 
and are either Chartered Engineers or 
registered Technician Engineers. For the 
most part, the relevant experience and 
responsibility being attained specifically in 
the Medical Engineering speciality. 

As the volume and complexity of 
medical equipment has increased, a far 'Never 
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7his paper, here abridged, was first presented to the Wesr o f  Scotland Brmch of thc  Inrrrrurc 
in February 1984, when the author was  Senior Engineer ur Cartnat,el Gmrral  Hospiral, 
Glasgozu. He is now Senior Enxineer at the Rroal Hospital. Sultanarc o f  Orna,r. 

Experience in the use of an 
energy management system 
R T STATHAM DMS TEng MIHospE MBIM 

Introduction 
Many papers have been written discussing 
the henefits which Energy Management 
Systems have brought to hospitals where 
they have been installed. In particular, 
these include financial savings through 
heating economies and greater plant 
monitoring availability to the hospitd 
engineering staff. 

This paper intends, however, to examine 

a circuit is to be isolated locally in an 
emergency with the circuit in the 'auto' 
mode, (e.g., switched through the relay), 
the 'off button should be of the mush- 
room latching off type. The modification 
to the motor control circuit in no way in- 
terferes with the operation of the circuit 
overload or the smoke detectoribreak 
facility. 

The monitor ~ o i n t s  consist of eight 

measurement of temperature, prrssure, 
relative humidity etc., through the 
hospital. A twisted pair and screen cahle 
connects the oustation analogue terminal 
points to either a suitable transducer or an 
interface circuit. 

Metering may be carried out using an 
outstation digital point to count digital 
pulses transmitted by, for instance, a stcam 
flow meter. 

~ n e r ~ ~  Management Systems from the digital points and eight analogue poi& 
'test drive' aspect. It will examine, through Digital points may be used to establish, System software and 
the first year's full operation of a typical typically, the running status o f a  piece of parameters 
system, the strengths and limitations, its plant. Analogue paints enable the It would be worthwhile at this stagc to re- 
versatility and its potential for the future. 

The paper will also discuss the necessity 
for training, Health and Safety policy, and 
inter-departmental liaison, in successfully 
integrating an Energy Management System 
into the Hospital structure. 

The energy management 
system at Gartnavel 
General Hospital 
Technical assessment 
The system installed at Gartnavel is a 
Transmitton Micropower 1M) Energy Man- 
agement System. The transmission net- 
work utilises a four wire telemetry system 
for communication between the central sta- 
tion and the 'outstations', located in the 
hospital's plant rooms. The system layout 
is illustrated in Figure 1. 

The outstations collect data from the 
various monitor points and send this data 
through the telemetry system to the cen- 
tral station. They also receive instructions 
from the central station in order to con- 
trol the plant connected to the system. 

At the central station, the operator can 
key in instructions and operational 
parameters, and request reports, using 
either a visual display unit (VDU) or a 
teleprinter terminal. A further teleprinter 
terminal located in the boilerhouse enables 
shift fitters to monitor plant performance 
outside normal working hours. 

An Intel 'Bubble' memorv storaee 
device shares the computer's programmer, 
as well as parameters and collected data. 

Outsfation configuration 
Each outstation has sixteen control points 
and sixteen monitor points. The control 
~ o i n t s  each consist of a relav, and a three 
Ay switch, which are conn&ted in series 
with the control circuit concerned. The 
method of connection to a typical motor 
starter control circuit is illustrated in 
Figure 2. It should be noted that, if such 

Figure l .  System layout - telemetry runs between CPU and outstarions. 

igure 2. Wiringconnecrions fmnt outsrarion to motor starter circuit. 
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mind readers what precisely is meant h) 
'hardware', 'software', and 'parameters: 
since the last two items in particular art 
often misused. 

The system hardware consists of thc 
micrnprocessors and other clcctronic 
devices which make up the central pm- 
ccssor unit. the interface devices (visual 
display unit and hard copier), and thc 
mmtations. The software is the nm- 
gramme on which the computer runs, it? 
'behavioural characteristics'. The maiorin 
of energy management systems arc prw 
grammed by the supplier. Only the most 
sophisticated systems can have their prm 
grammes written or modified by th~ .  user. 
and this usually rcquircs several weeks ol 
computer trainiug hcfirrc it can he at- 
tempted. 

In the majority of cases the user, having 
had the soltware provided, uses this  soft^ 
ware to write in his own parameters fix the 
various rutput and monitor points. When 
parameters are being entered, the pro- 
cedure is usually carried out on a 'menu' 
basis, that is, the computer 'asks' the 
operator fix the parameters in a logical se- 
quence. 

The  parameters thus entered dcterminc 
the rmcisc nature hv which the cnerev 
managrment system mrmitors conditions 
and controls the dan t .  The times at which 
plant is started and stopped, the tcmpcra~ 
tnrcs at which heating systems arc shut 
dawn, and the pressures and temperatures 
at which printouts andlnr alarms arc 
activated, are all determined hy the para- 
meters which are rntcrcd into the system. 
Clearly a great deal nf care, and g r r ~ u n d ~  
wurk, in rntrring the paramrtcrs is essm- 
rial if the system is to operate successfully. 

Figure 3 illustrates the scqucncc of set- 
ting up the operational paramrters on thc 
Micropower 100 Systcnl. From the infirr~ 
matinn gatherrd in Steps 1-6. a site survey 
shcct can bc drawn up  (Figurc 4). 

Day parameters have to he set up, 
whcrehy the computer recognises day types 
hy numhcrs (e.g., werkdays, Sundays, 
Puhlic Holidays). Other basic information 
requircd hg the system includes the data 
on rime zones (zone paramclcrsi, data far 
optimum startlstnp contrnl on diflcrcnt 
heating groups (group parameters), and 
data lirr maximum demand control (con- 
trol and srgmrnt parameters). 

Once all this data has been entered into 
the svstcm, naramctcrs fnr the individual 
moniux and control paints can hc cntcrcd. 
These ~ o i n t s  nmv he allocated a time mne, 
all optimum startistop group and maxi- 
mum demand nr cyclic control charac- 
teristics, as well as many others, hy the 
parameters thus entered. A typical 
parameter sheet for all the control and 
rnoniux points in one oursration is il- 
lustrated in Figurc 5. 

Controlling the plant 
'This Chapter examines thr way various 
plant in the hospital is hcing contn,llcd, 
and cxamincs such considcratinns as cx- 
isting plant control systems, huilding 
charactcrisrics, and thc savings implica- 
tinns nf the contrnl pammctcrs cntcrcd into 
the Energy Management Systcm. 

Ward tower heating 
I'igurc 6 illustrates the hrating zones for 
the ward tower block which rises nine 
storeys above the grr~und level. The limita- 
tions of the outside temperature compm- 
sated hrating circuits will quickly he 
realised, with no allowance fix windagc 
and xrlar gain on the tower. 

EMS trmpraturc sensors arc located 
throughout the tower block, generally in 
four hcd hays, which are lrss susccptihle 
to solar gain and wind facmrs than the 
single hcd rooms. 

Control of the ward heating pumps is cf- 

kctcd through monitoring of thcsu ward 
conditLms. If a zone tcmpcraturc cxcccds 
the prescribed limit, the EMS will ?hut 
down the hrating pump for that mnc. 
When the pump is running, thc Iwal cnm- 
pcnsatcd circnil controls will rcgolate 
radiator fl~rur ternpcraturcs. 

Time of day control 
'l'his is possible whrre departmum arc not 
in nsc twenty four hours pcr day. 'l'his is 
thr odsr in most nf the hospital's podium 
areas which accr~mmadatc the oulp;niunts 
and diagnostic departments. Thcrc art. 

Figuri, h. Whni I ~ W O  h ~ a r ~ n g  zones: GLI)IIIUZ~YI (;i,nmd H~spirul. 
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1 Associated plant 1 Control points Monitor points Parameter data 

POPDIS Pump in Service 380 - POPDIS Pump I (Dj  305 - Filter PISwitch 
%one to Heater Batteries on 381 - POPIM Pump 2 (D) 306 - Thcslrc Rclay 

Shiit Timca 0730-21110 
Mm-Fr i .  
P.11.'~. not worked uxccpt h? 
arrangcmcnt. 

Vent Plant 
Vent Plant in POPD Plant 305 - Fan lnw (A) 313 - Spacc Temp. 
Room (Grnund Fluori 307 - Ext. Fan (A) 320 - Spacc R.H. 

309 - Fan High Spacc Temp. 21°C. T22 
- ... - 

Shift 'l'imcs 11730~2100 
Mon-Fri. 
PH's nut worked cncept hy 
mrangemcnl 

POPD Pump in Service 378 - POPD Pump I (D) 227 - POPD Ext. 
Zone to serve Vent Planls in 379 - POPD Pump 2 Airflow 
PRDIPOPD Plant Room (DJ 229 - POPD Supply 

Airflnu, 
~ . . . . . . . 
(D) 225 - Main Filter 

228 - POPD Sup$" Fan Press. Sw. 
229 - POPD Extract Fan (A) 234 - POPD Space 

Snacc Temp. 2I"C T22 
. .. .. -- ~.. .~ -- 

POPDIS Pump in Scrvice 380 - POPDIS Pump I 
Zone to serve rads and Vent 3111 POPDIS Pump 2 
Plant for O I T  and DIS (At 314 - Ancillary h o m r  
Vent Plan1 IAncillarv 

Shifi times 11730-2100 
Mon.-Fri. 
P.H.5 nor workcd cxcupt lhy 
arrangement 

Group 13. 
Space lemp. 21°C '1'22 
-- . 

Shiil tirncs 0800~1630 
PH's workcd 
No werkcnd work 

Room (Gdf l r )  
~ - 

10 acrvc h d s .  & Vcnt Plant 
(1)) 242 - PPI) Supply 
Airflow 
(D) 244 - PPD Extract 
Airflow 

Vcnt Plant in PGIPPU Plant 241 - PPD Supply Fan 
Room 243 - PPU Bnriacr Fan 

l 

1 rA) 249 - PPD Snacc 
Temp 1-3 

251 
(A) 252 - PPD - Duct 
after pre-hear 
~ ... -~ --p-p 

(D1 226 - PRD Extract 
Airflow 
(D: 228 - PR1) Supply 
Airflow 
(D! 225 - Main Filter 

p 

X ~ R q  PRD Heaung Pump in 177 - PRD Pump I '  &diodugnostici Scrvicc Zunc 10 Heater 1 ~ 

Shifi timrs 119011-1700 Mon- 
Fri. 0900-1200 Sat. 
All PH's worked erccpr 
Christmas & New Year. 

1 Rnucry on Vcnt Plant 

1 

Press. SW. 
(AI 233 -- PRD Lhct nftcr 

1 1 Vtnl Plant in PRD'I'OPI) 227 -- PRD Suoolv I'm 

(A! 237 - PR11 Spacc 

239 - 1-3 

!L)> 2.- PMR Extract 
Airflow 
(1)) 22 I'MR Suppl? 
Airflow 

Shilr 1'1mcs 09111l1700 
Mon.~Fri. 
No EH'\  or wcckcnd, 
norkcd. 

Vrnt Plant in Main Vcm 22 - PMR Z m c  Supply 
Planr Room Fan 

14 - PRM Zone Extract ( A  311 - PMR % m e  'femp 
1 1 Fan 

I ~ -p-~- l i t  PADM. Hcating Pump in 4 - 1'AI)M. Pump 
Scrvicc Zone fiv radiators 

(AI 335 - P A D M  Spacc 
Temp. 

336 - 1-2 

pun 4. Sire ismc.y sheer - ground floor 

Cass means care is ahrvays 
close at hand. 
Specialists in communications systemsfor m o r e  t h a n  30 years, 
Cars Electronicscan offer an unparalleled range of products 
fo rhea l t h  careapplications.  
Products liketheTeletracerP8NuneCall System-using up-to-the-minute 
technology togiveeconomiccommunica t ion  b e t w e e n  pa t i en t and  nurse. 
For de ta i l sof th is  a n d  o t h e r  dependable products f rom Cass contact:  

Cars ElectronicrLtd. Head Office and Servicecentre 
CrabtreeRoad.Tharpe. Egharn.SurreylW208RN Tel: (078436266 Telex934593 
98TurnhoureRoad.WertCra~glndurtr1alErtate.EdinburghEH128ND Tel(03113398157 
110Shaw Road. Oldham. Greater Manchertet011482 Tel: (061) 6244939 
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advantages ovcr the use of time clocks in ahlc I,> n~onitor and ctminously record he pmtcd in plant rooms regarding the 
this application in  that:^ temperatures in user dcparrments, l'hc starting of remotely contrdlcd plant. 
1. Sysrcms can he synchr~miscd to Energy Manager is able to call up trend Existing safety dcviccs in thc contnd c i r ~  

srartlrtnp rimultancously. logs on the system firr any monitor point cuits such as smoke wur-ridua ;!nd thcr~ 

2. Frost and trmpcraturc iafcgLlariih condition. With this inhrn~at ion at his mal wr r loads  should still remain 
,can he h ~ ~ i l !  in lingertips, the Enerry Manarer can assess functional after ~n~uiification. . . . . . . . -. . . . . . . - .  . . 

3, R,sitivc fccdhack that sap;starr ,,l,cr;, the perfirrmanuc of the existing a m r d  cir- 

tions havc takrn placr, is available. iuit\  o n  hutring and ventilating systems, Staff training 
:ind thc cffcct of mmputer control on those It is lmporvant that mcrnhcrs of thc 

4.  Optimum start!suq, pmgt'anlmcs arc svstcms. engineering staff arc trained 1,) he lullv 
av'iilabk gruups heating l'l""t' With the trend log facility thcrc is enor- cwvcrsant with werv asncct ilfthc Enurrv 

Cycling of ventilation fans 
Vcnrilarion sysrcms arc designed with 
capacity fur extrcmc conditions. viz.. to 
provide a high lcvcl of air changes during 
hot and humid weather. For most 111' thc 
ycar, thcrefbre, th~ .  numher of air changcs 
can salkly he reduced without cmnprtnmis- 
ing the comfort levels in uscr dtpartmmts. 
The frequency and duratim of cycling 
should he ~ c r  up to ensure environmental 
conditions are not compromised and that 
cxcrssivr wear on plant docs not take placr. 

Maximum demand monitoring1 
control 
Maximum demand is an intcgral part of 
the tariff systcm for the majority of larger 
hospital sites, and it is therefore desirable 
~ I I  attempt to incrlrporaa some form of 
maximum demand control stratcgy into 
the Energy Management Sysrem. Hmucvcr, 
it shrluld br  drcidrd at the conceptional 
srage of an energy managemcnt systcm 
whcthcr the systcm is to hc used to con- 
trol. or anlv to monitor, the electrical 
demand of thr hospital. Oncc the system 
is insvalled, thc ability of the orrrraror NI 
implement an effective dcmand strategy 
dcprnds upon him having a sufficirntly 
largr electrical load on EMS control which 
can he shed instantaneously without 
adversely affecting uscr dcpartmrnts. A 
further cunsideration is that there may he 
an opportunity cost in shedding uenain 
Imids, viz., having ventilation fans on M D  
control means that it is not feasible to havc 
them on cyclic control at the samc timc. 

It is therefore desirable to establish the 
drmand profile for the hospital over, say, 
$1 typical working week, prim tu making 
rhc paints list and EMS specification. 
Alternatively, EMS systems which are in- 
stalled with expansion in mind can be us- 
ed to record dcmand profiles ovrr sevcral 
weeks, and at different times of the year, 
so that prints can he sclccted in the future 
for M D  control. 

'l'hr frasibility study carrird out at Gart- 
navel General indicated that it was 
marginally more beneficial to control the 
vrntilation fans on cyclic control during the 
winter months, while maximum dcmand 
control was the bcst for this plant in the 
summcr months. T h r  heating load of the 
vmtilatim systrms has to bc takcn into 
account during such a study. 

nlclus potentid h r  camplcte plant monitur- 
ing hy an  EMS, particularly whrrr a ncw. 
rather than a retrofit, system ih hcing ccm 
sidered. Thus rhc condition at cach stagc 
oftho process through an air conditioning 
systcm, can he monitored and thc indivi- 
dual valves1 c,mtndlers prrform;mcc can 
he ~ S S ~ S S C ~ .  The flow and return tcmpcm- 
lures on heating circuits can he loggrd so 
rhat the total energy used by a zone can 
hc cstahlished and assessed in the linht of . 
outsidr conditions at the timr. However, 
individual nwnitorinr points are cxtremcl\~ 
cxpcnsivc and thcrc has m he a law nf 
diminishing returns in tcrms of rnaking a 
financial case for the number of points in 
any one system. 

Thc facilitv to call un run-time rmorts 
enables a run-time maintenance schedule 
to he drawn un as reuuircd. If thr s u p d v  .. ~ 

to threatre operating lights is monitored, 
firr instancr. the system can print our a 

ment can he planned in plenty of timr. 
Plant monitoring, without direct rnergs 

implications, can alx, impnwr department 
rfficicncy. Pressure switchrs across panel 
filters for ventilation svstcms can send a 
sigual to the systrm, which in turn will givc 
a mint-out. when the messure differential 
indicates the requiren~cnt Sbr a liltcr 
changc. Similarly, autoroll filter run-out 
can also he monitorcd. Oil pressures and 
water temperatures rm the larrer machines 
can br  monitorcd, so that an alarm print- 
out will warn if these approach a critical 
condition. Whereas firr d a r n .  medical eas 
monitoring and security systems could also 
hc inct~rprrratcd in such a systcm, the cost 
implications wtluld paint to leaving thcac 
as stand-alone systems, unless the EMS is 
hcing includcd in the specification fur a 
ncu, huilding. 

The human 
consideration 
This Chapter considers the human and 
social Facaxs which rcquirc to be takrn into 
consideration by thc Energy Manager in 
order to integrate an Energy Management 
System into thr  hospital structure. These 
include:- 
I. Health and Safety, I .E.E. Regulations. 
2 .  Staff training. 
3. Inter-department liaixm. 

, . 
Managrmrnt System which is rclcvant 111 

th~.ir normal duties. Eluctricians, lix  in^ 
stance, will nerd ar undcl-stnt~d thc 
modifications o existing Plant Gmtnd Cir- 
cuits and the switching f i~r  dillcrcnt modus 
of operation. Fitters will need UI under\- 
und  thr importance ufisulating plant c o r ~  
rrctly prior to maintrn~anuc, The hospital'\ 
staff engineers should undcrst~~nd the 
operation of the systcm with respcct tu 
reports and plant opcratim, as well as thc 
setting up of operatimal paramulurs. 

Inter-department liaison 
'I'hc Energy Manager must take an activc 
interest in other departments in order 18, 

implcmcnt his energy conscrvatiirn 
stratcgy. This means that he shuuld h r  
prrpared ul sacrifice timc listening to, and 
fdlowing up complaints and queries from 
nrhcr hcads of department. The mure 
rignn,us control of vmprralures will  in^ 
itially he rrsrnted where areas have 
previously hrrn cnmfnrtahly ovcrhcated 
The Control of Infcctirm Officer will hc 
interested in situatims whrrc the norn~al 
supplv dvmti la t iun is hcing intcrruptcd. 
Once energy savings arc hcing achicvrd, 
t h c x  should hc hirhlirhtad at. tor in- .~ . 
stance, Hospi~t l  Management Ci~mmittcc 
rncetinrs, in order rhat all dc~~artmcnts can . 
identify with the success of the systum 

Energy savings 
Energy savings f i l l  into two catcgoriur: lid 
oil (3500 secs), and clcctricity. I 'hc rahlc 
indicates fucl savings achicvcd h c t w c c ~  
February 1983 and ]anuary 1984, in hoth 
quantity and ctrst tcrms, with 1979-80 as 
the hasc ycar agreed hyt hu Bm~rd's 
engineering and finance officcl-S. 

Elrctrical savings arc calculated on a syn- 
thesis basis; that is, the elcctrical plant a n  
computer control has brcn monitored us- 
ing the run-time report facility, and the 
table following has been drawn up, which 
compares thr new run times with the j 
prrvious run rimes. 
I .  Taking the reduction in elcctrical con- 

sumption (rated motor load) as ! 
69,130.2 KWH prr m m t h ,  and, 

2, correcting this figure by a factor of 1 
0.85, which is rhc average running load I 
as a ratio of the rated load (through load 
tests), and, 

3. uking the unit charge as 2.36 pence per 
unit (at the top end of Schedule 'A' i 

The monitoring Health and Safety at Work Act units):. - - - - - - - - - - - - - - -- - 
potential of th: energy I.E.E. Regulations Monthly electrical savings attrihutahlc III 

Considrratim must hc eiven ur the ahilitv Enerrv Manarcmcnt Svstcrn : 1 
management system to stop plant l r d l y  ;n an  emergency ~(69,730.2 X-(I .RS X i.112361 = 

Thc most obvious asset the EMS has in rcrardlcss of the control mode in onera~ L1.386.75 !?er month 1 
terms of monitoring capabili~y, is being tion at the timr. Adequate warnings should 416 .641  per annum 

8 
l 
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Overall savines engineering depanments in the Health 5. Inter-department liaison, 

Year: 198314 ,"ze'e Fuel Actual Expected Consumption 

Month Cost Consumption Consumption Difference 
Days LIL (litres) (litres) (litres) 

~p- 
~.~~ ---- ~ 

- ~ ~ ~ -~ -~~ --- -- 
The overall cost saving on fuel and elec- 
tricity consumptions are the summation of 
savings for fuel and electricity inclusive, 
viz:- 
using 1979-80 as base year, 

for interval February 1983-January 
1984 
Fuel cost savings t54,274 
Electrical cost savings £16.641 
Total cost savings £70,915 

' Conclusions 
The benefits of installing an energy 
management system into a major hospital 
unit are apparent from the case thus 

~ ~~ 

Cumulative 
Consumption 

Difference 
(litres) 

Service, in utilisnig energy management 
systems, are considerable. 

From his own experience in the last two 
years, the author would wholehartedly 
recommend, to any colleague who has the 
opportunity, to mke up the challenge of be- 
ing an energy manager responsible fix such 
a system. One has the opportunity to gain 
specific experience in the following fields:. 
1. Energy Management:. How to monitor 

present and historic consumption 
trends. 

2. Microprocessor based control systems. 
3. Control engineering, with respect to 

Heating and Ventilation and Air Con- 
ditioning. 

6 .  Training of staff. 
The Building ServicesiEnergy Managc- 

ment Systems are the way the future in 
the control and monitoring of building s e r  
vices. Engineers should exploit the new 
technology available to improve the perfor- 
mance and cost-effectiveness of the service 
they are providing to the National Health 
Service. 

P - ~~~ 

Cost 
Difference 

(E) 
-pp--- 

References 

10.388 

4.190 
. 

5.1911 

3.566 

X48 

627 
p-pp- 

- 471 
. 

5,124 

1.656 

2.312 

8,297 

13.084 

- 

117,949 
p ~ - ~  

166,557 
p--~ -~ ~~ ~p 

194,287 

201,014 

195,829 
--- ~~ 

192.222 
-. ~~~ 

233,445 
~ ~~ 

246,765 

264.057 

327,486 

419,763 

419,763L 

1979-80 o base 

February 462.5 01236  206,794 290,838 84.044 
pp ~ -- -~ 

March 375 0.1236 220,326 254,231 33,905 
-. ... 

April 381.5 0.1216 208.342 256.950 48,608 
-- 

May 273 0.1286 183.829 211,559 27,730 
p- ~ ~ ~ 

Junc 178.8 0.I2hl  165,422 172.149 6,727 
-p. . 

h l v  78.75 01209 135,477 130,292 -5,185 
-- 

August 95.25 0.1314 140,801 137.194 -3,607 
.- -- .. .. .-~-p 

Srptemhcr 199.38 0.1243 139,535 180,758 4 1.223 

Octoher 275 0.1243 199.075 212.395 13,320 

Niwrnhcr 359 0.1337 230.246 247.538 17.292 

1. Health and Safety at Work, etc., ACI. 
1974. 

2. I.E.E. Regulations. 14th Edition. 

Cumulative 
Cost 

Difference (E) 

Dcccrnhcr 
- - 

presented. k p a r t  from the financial 4. Feasibility studies, including financial 3. I.E.E. kgulations, 15th Edition. 
benefits, however, the benefits to the analysis of technical projects. 4. Health Service Engineering, No.39. 

p~ 

Comments 

14,578 
,~~ ~~ 

211,488 

24.054 
.~ 

~ 

~ 

~~~ 

January 0.1418 224,527 316,804 92,277 

~ 

tiuri,~uurI G m d  flmpirul p usrny 

401 

24.902 
~-- 

24.275 

23.801 
~. 

28,925 

30.581 
- ~~~ 

0.1308 

~ 

. . ~  

-~ 

201,680 

32,893 

~ -~pp-- 

'E.IM.S. Shul 
Dowll h r  lun 

Ilay~. 
p~~ 

265.109 41,190 

54,274 

L54,274 
~ 

63,429 
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(Pitman).  
3. Health Service Estate No.50. 
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This paper was fint giuen at the Instirute's symposium on hospital developmenu in December 
1984. The author is senior parrner of Martin Barnes and Partners, Project Management 
Comultants. 

Cost control for health 
building projects 
MARTIN BARNES BSc(E 
The principles of controlling cost for 
health building projects are no different 
from those for any other construction 
sphere. Hnwever, application of those p r in~  
oiples has to be achieved within the con- 

pressed in documents such as Capricode, 
Concodr and Cope. In this paper, the prin- 
ciples of cost control and their practical 
application in health building will be con- 
sidered and comnared with those from the 
author's experience of project management 
in the private sector. Many clients in the 
private sector do not have their manage- 
ment nrocedures well thought out and set . 
down on paper in documents equivalent 
to Capricode, Concode and Cope. This is 
u, their detriment as failure to think ahead 
about management arrangements and to 
standardise and refine them leaves a big 
gap and leads to inefficiency. Management 
arrangements have to be designed just like 
the Fabric of the building and it is the 
management procedures manual which 
carries the role of specification and draw- 
inzs in the design and execution of the 

arc comparahlc with those which have a 
longer history in the public scctnr. 

For our purposes here, cost contrnl can 
he simply dcfincd. Cost control has been 
achieved if the finished building costs what 
i t  was supposed tn or less and works how 
it was supposed to r r  hcttcr. 

Cost control is easiest if everyone in the 
team, particularly engineers and other 
designers, are in no doubt that no mare 
mnney can he found than the amount 
shown in the original budget. Whatever 
paperwork is produced, there is nu 
stronger incentive to control costs than the 
belief thar cost has to be controlled and 
thar other things, such as time and pcr- 

ng) PhD CEng FICE FCI( 
firmancc of the finished building, may 
have to be sacrificed in order to complete 
within the allowable funds. This thought 
is an effective starting point because it 
rstahlishcs the fact that, although paper- 
work and numbers are important, it is the 
attitude to control of costs of those who 
make decisions which has the overriding 
influence upon whether control will hc 
achieved 

Cost control in the ore-construction 
stages is all to do with the decisions madr 
durinn briefing and design. If the cost im- - 
plications of the alternatives being con- 
sidered are forecast when each bricfing or 
design decision is taken, control can he 
secured. If thcse decisions are madr in the 
absence of cost forecasts or if the forecasts 
are inaccurate, decisions which are incom- 
patible with achieving the budget will be 
made and control will not be achieved. 
There is no escape from this discipline. 
Cost control will certainly not be achiev- 
ed if cast checks are carried out after deci- 
sions have been made or if cost forecasts 
are so inaccurate that wrong decisions are 
madr. 

Early stages 
It fi~llr>ws that cost control is most difficult 
in the early stages. When the content and 
form of the pmposed health huilding is 
least well known and likely cost is a very 
long term projection relating to work to he 
carrird out in three or fnur years time, the 
forecast of costs can he vrry uncertain. Yet 
most of the decisions affecting cost are 
takcn at briefing and early design stages. 
Once thesc decisions are made the total 
cost of the scheme is determined within 
quite narrow limits. This brings out the 
pandnx of contmction project cost control, 
applicable with particular firrce to health 
buildings, that accurate forecasting of costs 
is most important in the early stages when 

3B MBCS ACIArb 
it is also the most difficult. l a c k  of 
recognition of this paradox leads to pcoplc . . . 
postponing the introduction nf cast fixe- 
casting until it is too late. If the quantity 
surveyor is heard saying that he cannot 
make a forecast because the design has not 
progressed far enough to take off quan- 
tities, he must be brought up short. His 
best forecast is needed now. Whcn the 
design has progressed furthcr and quan- 
tities can he taken off, the decision will 
have been made for goad or ill and his cost 
forecasts will be ignored. 

Due RI the uncertainty nf cost firrc- 
casting, it is essential to kecp significanl 
contingencies within the total budget sum 
and to release them with the very greatest 
reluctance as thr work of briefing and 
design progresses. There are not enough 
statistics available in the health sector 
about the percrntage of the hudgct which 
should still he regarded as contingency at 
different srages in the development of thc 
scheme. I susnect that. if such figures wcrc 
available, we'should he surpris&! by th~ .  
size of the contingency which ought to hc 
provided. A pol&y which I recommend 
ctrongly is to set very large continganoy 
dlawances in the early stages so that thc 
money available to designers is vcrv tight 
from day 1. Whcn this is dnnc, a fierce 
struggle begins at day 1 to persuade thc 
project manager to release some of the c n n ~  
tingency money - to ease the problem in 
the scrviccs. the foundations or whichever 
element of the building is on the tightest 
rein. It is imnortant and heluful that this 

shout about the cost consequences oFprw 
hlems which they have and the decisions 
that they have to make right fmm the start. 
With comfortahle budgets, cost con- 
sciousness can bc left dormant, M) he 
awakened only when it is too late. 

Generalisatkm about professions are 

is always close at hand. 1 
Specialists in communications systemsfor more than 30years. Cass Electronics 

offer an unparalleled rangeof produckfor health careapplications. 
Productslike the Ericare home-carealarmsystem providing important 

securiiyfor elderly or handicapped, living alone. 
Fordetailsofthis and other dependable products 
from Carscontact: Ericare 

Cars EleeroniuLtd Head Office andsewicecentre 
CrabtreeRoad,~orp.EghamrnSur~~yTW2O8RN Tel:(07=)36266 Telex934593 

98TurnhoureRoad.WertCralglndurtrlalErtate.EdinburghEH128ND TelI031)3398157 
l lOsha~R0ad,Oldham,GreatttM~~~he1teeOll4BZ Tel:lffil)6244939 



- 

1 

HOSPITAL ENGINEERING NOVEMBER L985 

CLIMATOR- I l'hc,~t& Lights, Mcdular Clean Zones, AUTOPSY TABLE ,, \.,fr , n , c r ~ l c ~ i , n . , l c  lhc, p,lt,cnl Air <'undit~min): Svstum-, Fumc - ~mcvns of <wc,rc<m~it,g 
m ontv.It~nr thcatrt,i. ~nttnsivt F.xh.,usl C.~binets. mk~iliirn hazards .lnd CL)LIOLIT\ 1 7 1  1111. ~ ~ 

can<,, burns unit and w.~rd. I I'ost-rnort<w Iloom. 

\ i o 7 ~ ~ 1 / 1  } I ~ I I ~ I I C ~ S ,  ~~i1111wl: 

Howorth Air Engineering Limited 
L m i e  Strct,t, Farnwmth, Bolton BL4 7 U .  England. 
Telephone: Farnworth (0204)71131. Telex:635242 1 lowair G. 



HOSPITAL ENGINEERING NOVEMBER 1985 l1 

often unhelpful, but it is my experience 
that a higher proportion of services 
engineers are cost unconscious than in 
other professions. The  costs of the 
mechanical services as a proportion of total 
cost of health buildings is increasing all the 
time. The necessity for services engineers 
to be cost conscious is therefore increas- 
ing more rapidly. The idea that if it will 
work it is good enough seems still too 
prevalent in services design. Until every 
services design decision is taken with an 
appropriately accurate forecast of its effect 
upon initial cost and running cost, there 
will still be room for improvement. 

The architect's role 
The system which we now use, encap- 
sulated and very clearly set down in 
Capricode and Concode, places a lot of 
responsibility for management of the 
design team upon the Architect. He  is the 
leader of the design team but he may not 
be motivated to lead with sufficient 
strength. Multi-disciplinary practices 
should mitigate this nroblem, but it will 
not be solved until conditions of engage- 
ment of design consultants give them a 
much stronger obligation to think ahead 
and manage their way around foreseen pm- 
blems than they now do. 

The Architect may not only he the judge 
and jury if a pmblem has occurred, he may 
alsu he the felon in the dock. For exam- 
ple, suppose some information is supplied 
late to the contractor and that it is without 
question rhc design team's fault. It is the 
Architect's unfettered responsibility to 
grant the contractor an extension of time. 
This cream an obligation for the Client to 
pay the conscqucntial loss and expense - 
money which could havc bought more 
building. It also relcascs the timc prcssurc 
on the Architec~ u, issue any further 
outstanding infi~rmation. 

There is really not enough motive im- 
planted in the design team to he alert to 
cost implications. I t  seems rathcr 
ridiculous that consultants should ever 
havc rhc right to claim additional fees fur 
seeking the economies which become 
necessary when it turns out that their own 
earlier estimates of cost wcrc wrong. 

1'1x1-amtract cost control must also have 
thr f i~ward  looking characteristic required 
pre-contract. Cnst fimcasting b r  variation 
orders is a goal which few people achieve. 
Cosling after the variation has been 

ordered is still too common. It is absolutely 
incompatible with maintaining control 01 
cost. The contingency allowances must still 
he carefully managed during the post- 
contract phase. 

Cost for health building cannot be effec- 
tively controlled if the three criteria of 
performance, cost and time are all tight. 
Typically, the Client exerts prcssurc to 
obtain the best performance for his 
completed building du& the early stages 
of design, before cost and time targets are 
set. Durine the later staees of desien and 
early stages of construction, cost control is 
dominant. This is because the desien is 
virtually complete and the likeliho& of 
finishing late has not yet been realised. 
Towards the end of construction, time con- 
trol becomes all important as the commit- 
ment to a handover dare has now been 
made and the contractor is probably fall- 
ing behind programme. This progression 
of the emphasis of control from perfor- 
mance through cost to time is not un- 
characteristic. It is damaging to effective 
management of a project as a whole and 
often leads to waste of money, wasted time 
and to sub-standard buildings. 

It is impossible to achieve full consis- 
tency of control policy, but identifying the 
relative importance of performance, cost 
and time at the start and sticking to it 
substantially reduces the changes of mak- 
ing decisions early on which will be regret- 
ted later and decisions at the end which 
would not havc been contemplated at the 
beginning. 

Management contracting 
Management contracting has grown as a 
method of managing cr~nstruction projects 
in the private sector in response to some 
of the ills already discussed. My firm has 
recently completed a major research pro- 
ject for the DHSS, the task of which was 
to establish the strengths and wcakncsscs 
of management contracting as applied to 
health buildings. Our conclusions were 
thal management contracting had advan- 
tages for health buildings when one m 
more of the following five factnrs was pre- 
sent in significant strength. 
(a) above average pressure to c~~mple te  the 

building early or on time 
(b) above average propensity to variation 

in the Client's requirements 
(c) cnmplcx phasing of construclim 

(d) an awkwardly laid out site or one 
where there was difficult access 

(e) a need to reinforce the management 
resources otherwise available to the 
project. 

We concluded that manaaement contrac- 
ting was not incornpatibie with the re- 
quirements of public accountability and 
that, if the management contractor had the 
necessary experience, his knowledge of 
huildabilitv shuuld enable the caoital cost 
uf scheme; to be reduced. We disagreed 
with the comment in Concode where it is 
suggested that the management contractor 
should not have full authority over the ap- 
pointment of subcontractors. Control and 
responsibility must go hand in hand and, 
if the management contractor is to control 
the activities of subcontractors in thc 
invrests of the Client, he must have thc 
major influence over their appointment. 

Concode has a brief reference to projec~ 
management and the use of specialist pro- 
ject managers. Naturally, as the head of n 
business which is devoted to managing pro- 
jects, I am pleased 111 see that Concodc 
recognises our existence. Thcrc is an 
implication in Concode lhat to use 
sp;cialist project managers is an additional 
cost. Certainly it is an additional line in thc 
budget, but unless the value of the pn,- 
iect manager's contribution is much 
grcater than hi, fee, thcre is rcally no point 
in employing him. When cost contrd 01 
a project is the dominant criterion, any 
competent prnjcct manager would cxpccl 
to save much mtrc  monev than hc cost 
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The author was  Mechanical Associate on the Staincliffe pmject for cotoulting engineerr Donald 
Smith, Seymour & Rooley. This article, which he wrote with colleagues, was  urigina1l.v 
published in abridged form in CIBS 3ournal. 

StaincWe Hospital's new 
energy centre 
IAN STEWART FCIBSE MASHRAE MIHospE 
In Ucccmhcr, 19x4 the Yorkqhirc Rcgional 
Hralth Authority tnok possession of a ncu 
Energy Centrr and attendant works i n  
Dewsbury's Staincliffe General Huspiwl. 
As long ago as 1977 the Dewshury District 
had heen identified as a high priority for 
major capiral investment in view uf it: 
rclativc dcprivation in the context ol 
hospital scrviccs. The new Encrgy Cenrrt 
represents ~.ompletion of the first Contract 
in a redcvclopmcnt programme. 

'The new Energy Ccntrc Building com- 
pltx is located at the North West corner 
of the sire. It displays substantial construc- 
tion and careful consideration to detail. 
Standing in something approaching isola- 
t i m  it should bc appreciated that its loca- 
tion was selected to be conveniently placed 
tii the nlanncd load cmtrrs.  These will 
comprise a three~storey 'Nucleus' Hospital 
develonment with l a m  Service Centre for- - 
ming most of Contract 2 and the existing 
accommodation destined for lung term 
retention in the form of thc Maternity 
Unit, the adjacent Nurse Training School 
and Residmcirs, l'hc proximity of the 
Nucleus development as well as some 
coterminus bungalow housing dictated the 
mass of [he hnilding UI conuain the noisc 
of the coal-fired boiler plant. Much of thc 
drtailing in the brickwork, roofing and 
eaves will be prrpetuatcd in future con- 
structiun on thr adjacent sitc. 

Coal firing adopted 
It was by nc means certain that the boilers 
would he fired with coal and the usual fitcl 
appraisal was carried out by the Consulting 
Enginrrrs tr~ arrivc at the solut i~~n adnptcd. 
'The Hralth Authority was anxious not to 
'over boiler' the scheme nor to end up with 
massivc plant on which maintenance 
wimld br  cumbersame. Donald Smith. 
Scymour & Rooky in conjunction with 
their design tram collragucs were bricfcd 
to investigate ways and mrans of reducing 
energy consumption in the proposed 
development and thermal modelling was 
pursued to achicw the optimum solution. 
The hoilcrs wcrc selected to provide ilrx- 
ibility in use and enahlc night time sum- 
mer loads vr be accommodated without 
detriment to plant. 'The answer was to 
employ thrre boilrrs, twu r w d  at 3300 kW 
and one at 1x00 serving thc existing 
h~~spital with a further as yet unspecified 
unit NI tillli~w when later had  patterns 
rmrrgr. l'hc thrcr new boilers incorparatc 
chain grate stokers arranged to burn Aller- 
ton Bywater Washed Smalls. During the 
recent difficulties in the coal firlds thesc 
have heen shown to burn fuel from altrr- 
native saorurs quite happily. 

Coal is delivered by tipper lorry intc a phase piping system to a storage silo where 
coal hoot off the upper service yard. A it can be collected for re-sale, it soon 
dense phase coal delivery piping network became obvious that for aeneral clranina 
comprising lOOn~m strel piping distributes and removal of grit, a s e p k t r  vacuum ex- 
cod from therc ul a vertical silo built into traction system would be necessary. 
thc Enerrv Centre and frum there to over- Serious consideration was riven toward\ ... 
boilcr hopper,. Fourteen days supply of specifying a fluidised bed c o i  fired boil;. 
fucl is stored on sitc with enonah f i r  one This would have been the fourth boiler 
shift housed above each hoilcr $arc parts 
havc been pnwidcd fix rcinfurucd bends 
and suffici&n divrrsirm pieccs enable coal 
to bc piped direct l w m  the horrt t n  the 
boilcr hopper trr allow mainrmanoe tcr pro- 
ceed within the silo or in the event of spon- 
tanruus c,rmbustion. 

Under these conditions - which can he 
dctectcd by carbon monoxid monitors - 
the coal can he discharged t i ~  the upper 
yard through an emergency line. 'The silo, 
hoot and hoppers arc all linrd with high 
molecular weight palycthylrur sheeting to 
prevent 'hang-ups' or 'rat holing' in the 
su,rcd fuel stucks. Facilities arc also 
availahlu for agitation of the fucl should 
this prove necessary. Here was a case of 
tcchnr~l~~gy rwcrtaking design whcrehy a& 
vice was reccivcd from thc NCH Fuel 
Tcchnolugists tn incrrasr the steepness uf 
the sloping sides of the storage accom- 
modatirrn after thcv had hccn cast an sitc. 

With ash in the consistency of face powder 
it was recognised that it would have to be 
'last on linc' inv, thc ash c<,nvcyinl: 
pipework as ihr ~xptansion ~ r f t h c  ci,nvcpl 
ash in suspcnsion entering the diachargc 
junction from anothcr hoilcr downstream 
towards the ash silo would haw causcd pn, 
hlcms. In  thc end, Br~ilcr No 4 may well 
repeat the chain grate srokcr specification. 
While the merits of lluidiscd hed 
tcchnolagy arc recognised i t  wa\ fclt that 
devclapmmt was not c~~mplc te  and that 
horizond fire tube boilrrs may nnt he ihc 
best configuration for fluidised bed liring. 

Heat recovery was hriefed from thc 
outset, although its scope and compluxity 
has grown ovcr the yrars. Originally, mly  
the Energy Centre's domestic hut watcr 
was to he hcatcd from the pruduuti i,iL.nm~ 
bustion from two gas-fired incincraurrs in- 
stalled in an adjaccnt part ofthe ( i ~ n ~ p l c x ~  
Soon it brcamc ahvious that much ntorc 

Bridge breaking equipment has now heen could he gaincd and thc new 510 kg!h  in^ 
s~ecified to cone with if difficulties ex- cincrators work in coniuncrion with ;I I X O O  
ierienced withiuel flow within the silo or kW waste hcat hoilci 
boot. Nor was this the only after-thought: Although thr  original primary hcating 
although the ash is conveyed in a dense mcdiuni was stram [his has hccn supcrsed~ 
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cd by high pressure hot water with a flow 
temperature of 140°C returning at 90°C. 
This entailed construction of a new 
calorifier chamber to serve the old 
Slaincliffe Hrnpiral and many change-avers 
throughr~ut its undercroft and dispersed 
buildings. Primary pumps locatcd beneath 
the firing flour of the Energy Centre cn- 
sure the requisite amount of water cir- 
culates around the primary loop and 
through each bailer. Secondary pumps 
distrihute high pressure hot water to the 
various calorifier chambers and, being of 
variable spced pattern, all react to load 
changes. The space beneath the firing floor 
also houses compressors, water treatment 
plant, ash crushers and drop chutes and 
pressuriration equipment. An open mesh 
floor behind the boilers permits escape of 
heat from this area. 

The space below the firing floor is the 
result of making the most of the 
topography of the sloping site. The upper 
yard, lower yard at which the firing floor 
level occurs, and the pump level below are 
a storey height apart and the overall 
disposition of the levels reflects the 3-storey 
Nucleus develapmenr being concentrated 
in the Second contract. 

After much debate, the decision was 
taken a, sclecr a chimney complex with 
windshield of Cnr-ten steel. The height 
was determined by wind tunnel trsting, 
hut it was wirh some trepidation that all 
involved awaited letters to the press m m -  
mcnting on the 'rusty' chimney! In the 
end no one seemed outraged and the 
colour is wcathcrine to a not unnlcasant 

- 
ii~cunt rrx,fing via mill-scale deposit. 

Energy management and 
control system 
I'crhaps though, the most inn,rvativc 
fcatunc of the Staincliffc Energy Centre is 
its Energy Management and Conlrd 
System with computcr inrtallation hotw 
cd in a spacial cmtrul roam with viewing 
xcess v, the liring floor 

'l'hr bricf f run the Health Authority d i c ~  
t;itcd 1h.t the h d e r  plant forming part of 
thc Energy (:cntrc should he designed f i r  
auvmaic  unattended use. This presented 
somr unique pnrhlcms once coal emerged 
as thc basic raw energy source. 

The bricf also required that the Cun- 
d t i n g  Engineers should take cognisance 
of the latest technology with regard to cf- 
ficicncy and plant utilisation in thr runn- 
ing of the complete Energy Centre. 

'l'hc prublems presenting themselvcl to 
the control systcm design wcrc quitr fiw 
midahlc without taking account of the con- 
straints already imposcc! in the brirf Over 
and above the coal and ash handling pro- 
blems the incinerator plant emerged with 
;I hear recovery hoilcr intn~duccd a s s  prc- 
hear on the main ring main hcating system. 
In  addition electrical stand-by gencrarion 
was required for the boiler plant and com- 
plcte ancillary peripheral equipment to 
maintain at all times heating ul the 
Ihp i ra l ' s  accommodation. 

As the design developed it became clcar 
that nu r~rdinary cmtrol system could cope 
with the complex mr~nitoring and control 
rcquirrmcnrs of thc plant. This became 
even clearer wirh the introduction of speed 
control on a11 rnotrlrs associarcd with the 
boilers. The EL, and I.D. tins and stoker 
motors arc invcrtur crrntrolled to give np- 
titnum performance and rcducc clcctrical 
cncrgy consumptim. The primary and 
secondary pumps have also been fitted 
with invcrv,r spced control to rcducc flow 
in the primary and secondary systems 
depending on load rcquiremmts. 

The Cunsulting Engineers examined 
cach individual i v m  of plant and how 
these rclatcd trl lhc a~mplctc  system opera- 

lion. Each was assessed as to how i t  would 
lit inal the systcm operation and what con- 
trol andlor monitoring filnctinns required 
m he derived from it. 

Having conipletcd rhis rask a spccilica- 
lion had to he drawn up parricolarly con- 
ccrning the monia~ring and cmtn,l aspcct 
as at that stagc of the design the actud 
manufacrurcr id thr plant items involved 
was not known. 

The instrumentation lilr thc boiler plant 
and incinerator plant together with 
primary and sucuudary heating s"stcms 
presented in themsclvcs an ahundancc of 
inI?~rrnati~~n which rclatcd to each other. 
Onc of the many examples was the wcrall 
firing rate of the boiler planr and rclatcd 



All hospitals 
aren't the same. 

That's why you as the expert 
on your hospital should know 

about Howarth Switchgear Ltd. 

Low voltage switchboards and 
control panels are our busmess. 

And our in-house com~uter aided desian 

You may think you have a problem with 
space availability, interfacing with 

existing equipment or a tight schedule. 

The chances are we'll have the answer, 
because we have the experience, versatility 

and hardware to design, manufacture, test 
and deliver switchboards for your project. 

and manufacturing capability means that 
our customers get exactly what they want, 
when they want it, with no hidden extras. 

Made to measure 
switchboards ... 

... at off the peg . 
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speed control of the HPHW pumps. 
This requierd the contml system to 

monitor flow and return tempeatures and 
flow rates from the secondary pumps, 
calculate the heat reauired and increase or 
decrease speed on the secondary pumps to 
maintain constant differential tempeatures. 

This in turn reouired the orimarv 
pumps to br  adjuslrd in accordance with 
the dictates of the secondary pumps. The  
control systems also had to try and predict 
the load profile looking forward half an 
hour on a sliding scale. If the load on one 
boiler was insufficient another boiler 
would be started from kindling condition 
to maintain temperatures on the secondary 
circuit bearing in mind that establishing 
fire bed conditions on a coal boiler from 
kindling condition takes at least twenty 
minutes. To make matters even more c o m ~  
plex, the control system had to look at the 
incinrrator plant and decide if the in- 
cinerator plant was operational and if heat 
rrcwery from the waste heat boiler was 
possible. 

Ovrr and above all of the normal opera- 
lional complex control requirements the 
c~~ntrol  system had ur bc designed to ensure 
that if failure of any plant item occurred 
then set conditions would be implemented 
to adjust or shut off or start srandhy plant 
lo maintain heatinr at all times. This also - 
:~ccommrniatcd the problrm of rlectrical 
supply i:ailurc nor only of the Main H:S. 
nctwork but also low voltage suh-section 
switchhoards feedinr essential items of 
plant. The control requirements fur this 
part a h c  arc quite extensive. 

The design solution 
Having attempted to provide an overview 
of the contrnl systems and their complex 
nature, the design solution was to usr 
equipment which could cope with th~ .  
multitude of information and organise i t  
intc its proper place and then take corrcc- 
tiw mrasurcs as required. 

The solution adapted by the Consulting 
Engineers was a computer control system 
using multi~hackgmund and foreground 
configuration so that all tasks could be car- 
ricd nu1 without interfercncc from unr 
wstcm 10 another. 

The (:ompuars (duty & standby) arc  in^ 
s~allcd in a special contrnl room free from 
dust and dirt and 011 failure rrf either one 
thc11 thc other will uke ovcr all managc- 
me111 filnctions. 

' lbc  pcriphcral equipment assrrciatcd 
with the c[imputcrs compris~. an operator 
tcrrninal and twr~ printers - one for all 
alarms and the other for logging and r c p w  
ling purpnscs. 

A colour graphics unit connectrd ul the 
comnuters is also rmvided to eive on-linc 

... 
has proved invaluable in commissioning 
procedures and indeed in the optimum 
operation of the Encrgy Centre and 
hospital heating and ventilating plants. 

The main computers and perhipheral 
equipment in the control room is at all 
times backed up with a U.P.S. system 
(Unintermptable k w e r  Supply) so that in 

the event of power failure the computers transmission cabling - in this case, two 
can organise start up of generators and twisted p&: a considerable saving in cabl- 
subsequent switching of plant items. 

The other design problem related to the 
field equipment associated with the com- 
puters and the interface requirements. 
Space limitations and practical difficulties 
were major constraints in running all in- 
Curmation related ro all the field equipment 
and plant items back to the computers. 
The design solution was to extend the com- 
puter system into the field and multiplex 
the information to and from the computers 
to the field and plant items. 

This solution required that F.I.D.'s (field 
interface devices) should he placed at 
strategic positinns throughout the Energy 
Centre and indeed into the existing 
hospital. From these F.I.D.'s all items of 
plant are connected using conventional 
wiring. The connrctims from the com- 
puters to the EI.D.'s using multiplexing 
can therefore be carried out using 

ing and installation time. 
Thc placingof the F.I.D.'s at the design 

stage was given very careful consideration. 
The Consulting Engineers having adopted 
the use of multiplexing, were concerned 
that all traffic to and from computers to 
EI.D.'s was being carried on a single 
twisted pair cable - albeit heing suitably 
contained for mechanical prntection. This 
concern centred on failure of the highway 
transmission cable. 

The design solution culminated in the 
F.I .D. 's  themselves incorporating 
niicroprocesst~rs compatible with the main 
computers. All control functinns within 
each F.I.D. are carrird out by its nwn 
micro~pmcessor and only refer to the main 
computers for management and executive 
information. This design solution is known 
by some as 'distributed intelligence' and 
this helped to ~ o l v c  three other prnblcm\. 

Roiliv Hourt' ,,it,,, /inin co,~rn,l mom uiiw~~rg pund. ( X J W  - ,4 I I I L I I ~ ~ ~ ~ ~  ~ J / ' I I I ~ I ~ / ~ / ~ ~ ~ ~ I ~ ~ ~ ~ ~ s  
how h w u  < , u r i d  o s ~  m d  rhc 'niidlt, rn,llq~r' m ,lot iu z r i r  run;,). 

Boiler Coal Duv Bunkrr above boilers on upper ,pntry 
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First of all it reduced the amount of traf 
fic in the highway transmission system. 
Secondly, if there were failure of the 
highway transmission system, then the 
local F.I.D. and its micmprocessor would 
sense this and organise the plant connn-ted 
to it into a pre-determined mode for safe 
operation. The third dealt with the long- 
lurm problem of expansiun US lho sysln~l  
and this renders the system cxpandable 
such that any future development of the 
huspital can be connected tn this system 
for control purposes. 

The G~nsulting Engineer's cammissim 
was to draw up a specification for all of the 
control equipment and software require- 
mcnts and integrate this with a total design 
packagc for the complete Energy Centre. 

Design in use 
As at August, 1985, all equipment has 
been installed, tested, commissioned and 
is running fmm the computers. The results 
show that the software is performing satis- 
factorily but with any system refinements 
are always desirable. The one benefit from 
the adoption of computer control is that 
the refmement can be made without altera- 
tion to the installation and hopefully will 
permit adjustment of equipment and plant 
items to maintain optimum operation as 
the state of the art progresses. 

The electrical 
installation 
Electricity to the existing site was already 
supplied at l l kV hy the Y.E.B. when plan- 

ning of this Development started. The 
system comprised an inuke sub-station ad- 
iaccnt to the main site entry with a local 
transfixmer controlled hy an l lkV fuse 
switch supplying the old scction of the 
Hospital and an l lkV fccder to a suh- 
station adjacent to the then new Maternity 
Block. This suh-station contained a Ring 
Maiu Unit supplying a singlr irandurrnrr 

The general design hrief was to extend 
the I I kV system from the Ring Main Unit 
at thc Maternity Rlock sub-station to sub- 
stations in the new Development and a 
take a new l lkV fccder frnm the intake 
sub~station to the last of these sub-stations 
to form a ring. Emergency generators at 
each suh-sration would provide essential 
supplies in the event o f a  mains failure to 
each independent 1.V network. 

Estimation of the mains demand and the 
physical layout of the Devclapment sug- 
gestrd that at lcast two sub-stations would 
be ~ q u i r e d ,  one to supdv the Enerw G n -  
trc and (later) ~ e r v i c i ~ c i n t r e  loads-and a 
second to supply the Clinical Blocks now 
under constr&on. Again, the physical ar- 
rangemem of the facilities resulted in the 
two suh~stations hcing virtually hack-ro- 
back. It was thcrefim decided to locate 
both nmerators in the Enernv Centre. to -. 
make them equal in size and to synchronise 
thr twrl sets. This made the problem of 
noise rasicr u, cope with, increased the cf- 
fecrive short circuit capacity of the stand- . . 
hv systems and so imposed less design 
restraints on thc LV networks and provid~ 
ed standby to standby albeit in a limited 
fashion should a supply failure occur when 

one set was out of service for maintenance 
or simply failed u, start. 

A facility for changeover between mains 
and emergency supplies is provided at each 
section board of which there are two in the 
Energy Centre, five to hc prrwidcd in the 
Service Centre and eight in the Cliuical 
Blocks. Vololge sensing is pmvided at each 
srcliun board. The  changeover unit on 
each board comprises two mechanically 
and electrically interlocked motr~riscd 
MCCR's. The breakers can be manually 
operated should an operating rnotur fail 
and to ease maintenance they are arrang~ 
rd so that either moax openltul- or MCCR 
can be changed with the othcr in scrvicc. 
Manual by-pass facilitics allow the mains 
to be isolated and the emergency wpply 
to he connected to the non-essential  sec^ 

tirm of the hoard as well as 10 the cssmtial 
section. The overall scheme is monitored 
and ountnllled by th~.  Energy Mmagemenr 
Control System. When the Development 
is complctcd it will he possihlc to test r u n  
either set using plant only 21s Lvad and at 
the same time still have hoth sets imme- 
diately availahic in the event of a mains 
failure. The sectinn hoards can hr swiloh- 
rd  in groups in a timed srqumcc so that 
hirh load factors can be amlied 111 the t u r ~  
h d  charged engines. ' ~ h c  switching 
sequence can be different fur different 
times of day to suit particular priorities. 
Should only one set he availahlc, hading 
is automatically limitcd m the capacity 01 
that set. 

The installation in the Encrgv Centrc at 
present includes one transfr~rmer with in- 

Wecan offertor saleor h ~ r e a  w ~ d e  range oltotallyenclosed 
skid mounted D~esel oowered sets from 40 KVA to500 KVA 

40 KVA 
50  KVA 
75 KVA 

l 2 5  KVA 
125 KVA 

required by B.S. CP 310 
1965 and beyond. 

Chlorine Residual 
Certificates for all outlets, 
ensuring infection free 
water installations. 

187 KVA RollslPetbow 
250 KVA Rolls/Petbow 
250 W A  RollslStamford 
287 KVA Curnm~nsIPetbow 
381 KVA RollsIPetbow 

FEEDWATER 
TREATMENT SERVICES LIMITED 

500 KVA RollsIPetbow Spsclallsts in Chemical Water Treatments. Water Conditioning 
Equipment, Water Sottenem, Add Descaling and Chlorlnatlon 

For full details contact: George Cohen Machinery ~ t d .  Phone: 051406 0808 
LEEDS: Chrls Bagshaw Stannr le 
Works. Pudsey West Yorkshre LS% &AW 
Tele hone: Leeds (0532) 578221 
LO&N: Dlck Lawson23/25 Sunbeam 
Road, London NW1 0 6JP 
Telephone: 01 -965 6588 Telex 922569 



HOSPITAL ENGINEERING NOVEMBER 1985 17 

tcgral Ring Main Unit and mains switch- 
huard, one cmeraencv nenerator set, 

tim hoards and plant switchboards are 
supplied. 

Lighting 
lighting in the Energy Centre is in the 
,main by means of fluorescent luminaires 
with high pressure sodium high hay fit- 
tings in the boilerhouse. Yard and road 
lighting is high pressure sodium. 
Emergency lighting is provided hy 
luminaircs supplied from the essential side 
of the section hoards with additional  bat^ 
tcry operated units in the switchroom. 

Lessons learned 
Ixssons already learned in the operation 
of the new Energy Centre reflect the very 
low heat relcase from the boilers to the 
Boilerhouse, and the Energy Managemeut 
& Control Systems ability to provide user 
information avoiding wasteful use of plant 
and resources. This has compounded in 
very luw ambient temperatures within the 
hoilerhouse and incinerator complex while 
the generous provision of the combustion 
air intake louvres to serve the ultimate 
development gave cold comfort to the 
operators inspecting the boiler grates or 
loading the incinerators during last 
January. 

The African Queen 
Did Staincliffe Hospital not have a 
hoilerhouse before? In fact, at one time the 
hospital did not possess any boiler plant 
of its own and steam was purchased from 
the Local Authority whose boiler plant 
served their accommodation - Beech 
Towers, bordering the Staincliffe Hospital 
site. Latterly the Hospital used more of this 
plant's output than did the Local Authori- 
ty buildings and eventually the Beech 
Towers boilerhouse was bought by the 
Yorkshire Renional Health Authoritv. It 
ha, now heendemdishcd to make wa; for 
thc Nucleus HOSPITA~ Drvclupnienr. The 
plant has been christened  he African 
Queen' (after the famous Humphrey 
BogartIKatherine Hepburn fdm of the 
same name). The technology and main- 
tenance had much in common with the 
steamboat. The African Queen is dead, 
long live ........... 

Energy Centre 
Stainclie District General 
Hospital, Dewsbury, Yorks. 
Client: Yorkshire Reeional Health 
Authority 
Buildinn Services Consultine Eneineers 
for the- Raject were: ~ o i a l d  -smith, 
Seymour & Rmley, Glasgow in association 
with the Regional Engineer, Yorkshire 
Regional Health Authority. 
Other members of the design team were: 
Keppie, Henderson, Architects, Glasgow. 
Ove Amp & Partners, Civil & Structural 
Engineers, Manchester. 
E.C. Harris & Partners, Quantity 

Ash cmher, dmp tube* boilers adpneumatic ash m ~ f i r s y s r e r n  to ash silo collectimpoinr. 

Ministerial visir from - L& Tmmpington, spokaman for health in rke House of Lmdi. 
Left to right: I ~ d y  Tmmpington, Mr G.  Ckerter DWO Dewrbury H A ,  Mr B r i m  I'eacock, 
M r  S .  Lyles Chairman r ~ f  Dewshuy H A .  

Surveyors, Ixeds. 
The main contractnr was Shcphcrd Con- 
struction Ltd., Leeds. 
Nominated sub-contractors were Young, 
Austen & Young Ltd., Manchester. (Mech- 
anical Services.) 
Landis & Gyr Ltd., (Energy management 
& contml systems) Iandon, Crown House 
Engineering Ltd., Sheffield. (Electrical 
Services.) 
The total value of the contract was: 
L3,300,000 
With engineering content: 
£1,050,000 Mechanical services 
£ 455,000 Controls 
L 315,000 Electrical services 
£ 52,000 Chimney complex 
The above figurer include conversion and 
linking up the exisring hospital to the new 
facilities, and include Jlucruarions in cost. 

Principal Suppliers of Equipment 
Boiler plant: NE1 International 

Combustion Ltd. 
Coil & ash handling equipment: Neu 

Engineering Ltd. 
Primary & secondary pumps: Holden 

and Bmoke Ltd. 
Pressurisation units: Warmac Ltd. 
Compressor plant: Adas Copco Ltd. 
Water treatment: Feed Water Treatment 

Services Ltd. 
Incinerators: Evans Universal Ltd. 
Waste heat boiler: NE1 International 

Combustion Ltd. 
Chimney: F E Beaumont Ltd. 
Acoustic louvres: Sound Attenuators. 
Standby generators: Dale Electric Ltd. 
Transformers: G E C Ltd. 
Switchgear: Howarth Switchgear Ltd. 
Computers: D E C Datasystems. 
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Product News 
Communications study 
'l'hc international Ewbank Prcecc ( h ~  
sulting Group has recently coniplcted ;i 

ct~mprchcnsive study of thc applications 01 
digital I'ABXs and dara curnmunication 
uZithin the National Health Service for thc 
NHS (:omputur R h c ?  Crrmmittuu. The 
thruu month study invulvud detailed c s ~  
aminatim of two areas wnc meln,pnl~lan 
and o n u  semi-rural): and Ewhank I'reccc 
engineers visited and inrcrvicwyl NHS 
staff to assess cammunications r c ~  
quirenicnts, exicting facilities and cysrems. 
and patcntial future dcvelopmcnts. 

The project is a preliminary stagc in 
building a NHS communications stratcgy: 
and Ewhank Preece's report, which is  cur^ 

rently being considered by the NHS C m ~  
trc for Information Trchnolugy, sets out 
guidrlincs and rccommcndations for short 
and long term communicatirms and 
management srratcgies at all levels within 
rhc National Hualth service. 

Further detuilsfi~~nt: Etuhn,tk Prccre O d .  
151: 10273) 724533. 

Safety signs reminder 
Britain's employers are reminded that they 
have until the end of this year to bring their 
safety signs up to date to meet the re- 
quirements of the Safety Signs Regulations 
19nn . 

Health & Safetv Executive main offices 
arc. in L m l h ~ n ,  ~heffield and 1.1vr.rpuol - 
tcl: 01-229 3456: U742 78141 ; dnd 051-951 
4318 respectively. 

Large industrial water 
softeners 
A new range of economic reliable Ion- 
exchange plants has been developed by 
Feedwater Treatment Services. 

Fccdwater have recently completed 
installation of Quadoex Units at two major 
London hotels. Both hotel projects 
included bulk storage tanks, salt saturators 
and involved cutting out and removal of 
out-dated plant, without interrupting flow 
of soft water to hotel services. 

Contracts for engineered plant are 
currently under way for two large hospitals. 
T h e  company undertakes design, 
engineering specifications, supply, 
manufacturing, installation and routine 
maintenance. 

It is interesting to note that the company 
recently won an award of merit in the 
British Telecom joint Chamber of 
Commerce Business Efficiency Scheme. 

Further information from: Feedwarer 
Tieatment Setvicer, Erian Estate, Moreton, 
Wirial L46 4 T P  Tel: 051-606 0808. 

Computerisation for 
smaller hospitals 
Computerisation of manual systems fol 
non-medical records in smaller hospital 
units can be achieved inexpensively and 
without need for specialist computer staff 
by using a 'fuzzy access' system availablr 
from Infospec Computers. 

At three West Yorkshirr hospitals - 
Dewsbury General, Batley General and 
Sraincliffe General - with a total of 750 
beds, Infospec are in the final stages of a 
four year £70,000 programme, interlink. 
ing the units to a master index. Staff at thc 
three hospitals will be able to access infor 
mation of some 300,000 entries, many of 
which are duplicated due  to changes of 
addrss or name changes on marriage. 

Further information from Infaspec Com- 
puun Limited, Leeds Bridge House, L e d $  
Bridge, Leeds, West Yorkshire. Tel: (0532) 
441678. 

Monitoring medical 
gases 
Ohmeda has introduced a range of new 
Medipoint medical gas alarms, which is a 
versatile centralised system using com- 
puterised technology to monitor both 
source equipment and local gas pressure 
conditions. 

There is a local alarm panel monitoring 
up to four gas services for both high and 
low pressure conditions. 

Further derails fmm: Ohmeda, Telford 
Crscenr, Stnvelq, Derbyshire S43 3PE li l:  
0246 474242. 

n H O S P I T A L  COMMUNICATIONS SYSTEMS 
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valve allows her to step under the singlo or nnlllipuint coorplcti! ~ : ~ ~ ~ ~ l i r l e n ~ : c ,  knowing 111;lt i t  
shower safe in  the knowledge that the applications it's not will satisfy all your most stringt:rlt ["X 
water ternr~eraturo will be iust right. iust i~~cn :d ih lv  safe. forrr~al~ct: n:uuiremonts. . . 

No lnatter how clumsily s u ~ n e u ~ ~ r :  
turns [III tho taps and shower in a thermo- 
si:opically controlled bathnlwn the 

wilter will always comeout  at cxactly 
.. the temperature whi1:h h ; ~ s  been 

~rr:selectcd. Our valve offers ulr- 

a fe te rn l~era l~~reeven  ift11c 
ut or c:dd wafer prt:ss~~res 
rop by as 111ud1 as 5Il1%~. 

Should tlrc i:11ld wnlrr 
supply fail to t id ly , th~n tlx! 
system shuts down i l l  

but cxtr~:mely clural~lt:, 
reliahle, and easy to miiil~tain, c v m  in 
the harclost of watcr arcas. 

We alsil prducc:  laps ; ~ n d  fittings 
with t i~ncil  flow r:ontn~ls, kr1et:ancl c l l~ow 
o [ ~ m i l e d  i:1111tri11s, 111~1s sllray taps w h i ~ : I ~  
rrrakc washing easier. ilsc 1 ~ : s ~  watl!r, alrd 
are I I I ~ ~ I :  hygit!ni~:. 

Th: system is a great ht:lp for 
p a t i m k  i l d  11~1rst:s alikc, I I I I ~  also allows 
significant savings on wiltor, l'i~el, ; ~ n d  
I I I ~ I ~ I I ~ ~ : I I ~ I I I [ : ~ !  (:rwts. 111 ~ ~ d ~ l i t i o n ,  W(! 

also provida full te:~:hnical support i111d 
ilrlviw, so  whetcvur the: project you i:an 

I / I  

L - - - - - - - - -  mt'm 
WE PLJT YOlJ IN CONTROI, 
i i , I k I l i l l i l i , \ i i i i < r l o  I i i l i > I I I I I I \ > i I I , < k . , I  l , , , , '  \ l , ,  h ,  

, . , , I , , , ,  , I , / , '  
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News 
The Industrial Water 
Society 
'Microbiological Control of Watcr Systems 
within Commerce and Industry: including 
Legiannalres' Dlsrasc. IS thr subject nf a 
one-day conference staged by The In- 
dustrial Water Socirt): un  6th March at thu 
Institution of Civil Enginccrs, l ~ m d o n .  Six 
papers will he givcn including  main^ 
tcnancc, dcsign, monitoring and control 

Furrhrr demils from 711t I,~dusrnul Wilev 

Power Europa '86 
June 3rd to 5th, 1986, Rhein- 
Main, Wiesbaden, West 
Germany 
TCM Expositions have plcasurr in announ- 
cing Power Eunqxa '86. the powcr supply 
and Conversion exhibition!confcrence 
totally dedicated ur thr powrr supply and 
alternatiru power sources indusrrv. Powcr 
Eurrtpa '86 will provide a much needed 
forum. recognising that every item of elec- 
tronic equipmcnr ever produced requires 
iumc form of power supply and will satisfy 
 he nceds of majrlr manufacturers and 
agcnrs. The selection conimittcc arc 
already caalua~ing papers lilt the uun- 
fcrence and w d d  br interrated in recciv- 
ing contrlbuti,ms from engineers in the 
industra who fccl they havc cunstructivc 
crunmcnt\ to make about powcr supplv 
tcchndogy and the application of p w r r  
wpplics in cmnmrroial and insurrial 

E l  Billion investment 
Juhn Patten, krliamrntary Secrewry for 
Hcalth, tuday cmfirmrd that the Coven-  
ntcnt has now committed avcr 111 billion 
to the building of majur new hospiral 
schcmcs and other NHS capital proircts. 
Hc \aid: "WC ae now swing the renewal 
and rebuilding uf a lor of the infrastruc- 
ture of the NHS. The fact is that we arc 
running a majnr programme of capital 
~lcvck~pmcnt and modernisation in English 
hospitals.'' 'The rccord shows that: 
- A total d15X hospital schemrs costing 

more than L2 millirm rach - and 
toguther costing over i l  billion - arc 
huing planned. drsignud and con- 
structed at present. 

- This year alone three mail11 hospital 
cchcmcs costing over L5 million cach 
havc alrcady been complcrcd: 
- Quccn Elizabeth Hospital, Garcs- 

head ( T ~ m l  cost - LXmj 
- Northern General Hospital, Shef- 

field (X~ta l  cost - t 8 m j  
- St Georgc's Hnspital, South Lr~ndnn 

r T d  cost - i:14mj 
- Anothcr two major dcvcl~~prncnts 

should be cnniplered by the end of the tribution to dcsign practice. The Manual 
ycar: is priced at £5 a copy (including postage 

- lxuisham District General Hospital, and packing) for IStructEIICE mcmhers 
South East Inndon (Estimated cost and £7 for other. Copin should be ordercd 
LXmI from T h e  Institution of Structural 

- Homerton District Grneral Hospital, Engineers. I I Uppcr Bclgrave Street, L r ~ t i ~  
North East Lrrndon (Estimated cost - don SWlX 8BH. 
? I X r n !  

'Thcsc whcmcs will provide a mtdl of 
Rh4 ncw hcds. I2 operating theatres, 7 X- 

ray dqwrtmcnts, 4 outpatient dcpartmcnts 
and :I mudic;d school. They are comple- 
mcntcd by a great numbcr of smaller 
x h u n m ,  rebuildings and upgradings of 
o u r  h,~~pitals. '  

Power UK '86 
March 4th-6th, 1986, 
Kensington Exhibition Centre 
London 
Once again thc voice rlf the l'ower Supply 
Industry, the influential Power Supply 
hlanufacturrrs Association (PSMA) will bc 
spmsoring and playing host to the UK's 
only dedicated exhibitianlionfcrrncr in the 
spesialixd field of Power Supply and 
altcrnativc Ihwcr Sources. 1'11wcr U K  '86 
p n w i d c ~  a unique oportunity tu discuss 
specific rcquircmrnts with manufacturers 
and examine ell competing products. 

For. furrher derails conrucr: TCM 
l i x p ~ r l r ~ o i i  i .~n~red ,  E w h u n ~ e  House, 33 
Srorml R o d ,  l.iphonk, Humprhix GU.30 
711.V. 21: (0428) 724660. 

Environmental 
Engineers' handbook 
'The 2nd Edition of the Handbook irfthc 
Society of Envinmmcntal Enginccrs ha\ 
just hccn published. In addition to p n , ~  
viding a comprchsnsive listing i l l  the p m  
ducts and S C ~ V ~ C ~ S  offered h? the Sucirty'i 
Mumhcrs, the 232~pagc puhlicatim ;ilw 
i n s  I wealth of intcresting and 
valuahlc information for w>kcr\ in the 
environrncnral engineering and associated 
lirlds. This includes basic infi,rmatio such 
as cnnsranrs and crrnversion t;~ctor\. 
couplcd with glossaircs of, l i r  cxsmplc. 
frcqucncy analysis, infrasound and 
acoustical terms rogcthcr with tcrmindogy 
u x d  in such arcas as computing, radiuac~ 
rivity. and vihratirm 

It is puhlishrd by thc Society 111 

Envirunmcnwl Engineers, Owlcs Hall. 
Buntingford. Hertfordshire SG9 91'1. ' X :  
0763 71209. Price L8.00. 

The Institution of 
Structural Engineers 
A Manual for the dcsign of reinforced am- 
crcrc huilding structurrs has hccn written 
hy, and fix, practising designers and thus 
reflects the logical scqucncc of operations 
that a designer hllows. It covers the 
majority of reinforced concrctc buildings, 
hut with the deliheratc exclusion of some 
items. The recommendations given in the 
Manual fa11 within the wider range of 
options in BS R1 10. The Manual offers 
practical guidance on how to design safc, 
rohust and durable structures. The initial 
design section isd a navel fraturc and thc 
guidance given will make a positive con- 

Ultrasonic therapy equipment 
BSI has published ;I filrthcr ncw S c c ~  
tkrn in the scrics of British Standard\ 
ilc\ignatcd BS 5724 . L l d ~ u l  i~ln~iwizl 
eyuip,mwr. 'This latot puhlicatim i \  
I?m 2 Sufiry rtquir'mems S~xt ion 2 . 5  
Spr.i.r/ti.url~n fin ru]>r.y or ulInrso,,ii 
rlre,np,' rgsipmr.,lr, which is idcntic.ll 
with IEC I'ublicatim 601-2-5. 

(i~piei of HS 5724: 1'ur.r 2: .Si.&,i 2.5 
m q  he nhrurtml fmm rhe Sales Ikpon- 
menr, Hnrish Srandu,dr Imriturion. 1.ir1- 
lord K h d ,  Mile~n Krynes MK14 6 l J i  
l'riw L31.00 fL12.40 to BSI  ruhwih- 
inr memhm). 



Keep twelve 
copies of the 
joirnal clean 
and intact in 
this binder. 
With stiff board coven, bound in read, 
w i th  the name embossed in gold on  
the spine. 

94.50 i nc  VAT, p  & p  UH only 
f5.20 i nc  VAT, p & p Overseas 

ORDER FORM 
Hospital Englneenng blnder 

Please send bmdeits) to 

Name ~ - ~~ 

Address ~ - ~~ - ~~ ~ - 

l enclose chequelpostal order for 

~ ---- 

made payble to Hosp~tal Enginrermg 
Please send, with pur remittance, to 
Hospital En ineering, 41 Earl Skeet, 
Maidstone, %ent, ME14 IPF 

- 
Formed in 1981 in recognition o f  the special knowledge 
and skills reuuired bv oersons involved in fault diarnosis. . . - 
plan1 management and maintenance engineering. 

A t  the present admission is based solely on competence 
and capability without regard t o  age o r  academic 
attainments. 
To ohruin /""her porriculrirr rend a /uOy ~ r o r n ~ ~ ~ d  "nil urldrusred 
mvrloppr l": 

INSTITUTION OF DIAGNOSTIC ENGINEERS 
3 Wvcliffe Street, Leicester LE1 5LR62 Endand 

/ Ohmeda Medical Enqineerinq i s  a ful ly integrated business \ 
unit within BOC ~ e ~ l t h  care and the market leader in the 
specialised contracting business o f  installing and  maintain^ 
ing medical gas pipeline systems for hospitals, clinics and 
laboratories. 
Applications are invited for  the following vacancies based at 
our Sunbury on Thames office. 

Contract Engineer 
We are looking for an experienced Engineer wi th a  contract^ 
ing background t o  be responsible for installation projects 
and the scheduling and control of materials and labour on 
site i n  order t o  ensure timely and profitable completion of 
installation contracts. 
We are a specialised Company, therefore fu l l  training in de- 
sign and installation techniques wil l  be given. 
The appointment will interest Engineers in the contracting 
industry aged between 25 and 35, and qualified t o  HNC 
level with a ful l  knowledge of JCT conditions of contract. 
Success in the position could lead t o  further opportunities 
i n  the UK or overseas. 

Quantity Surveyor 
In  order t o  aid our continued business growth, we have 
created an opportunity for a qualifie$ Quantity Surveyor 
aged 28 plus, who is experienced in either the medical or 
engineering field and who wishes t o  join a professional and 
ambitious business. 
For both positions, benefits include an attractive rernunera~ 
t ion package. Company car, contributory pension scheme 
and 25 days annual holiday. Re-location help will be  con^ 

sidered where necessary. 
Initially, please write wi th a ful l  CV including salary details 
to: Alec Luhaste. Ohmeda Medical Engineering, 

Telford Crescent. Stavelev. Chesterfield S43 3PF. 

Ohmeda 
BOC HealthCare 

L 
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Institute 
News 
The Engineering 
Council 
Britain's engineers hold the key to the 
country's future, said the Prime Minister, 
the Rt Hon Margaret Thatcher, when she 
addressed the first Engineering Assembly 
in September. The two day conference was 
organised by The Engineering Council and 
attended by delegates representing 300,000 
engineers from all over the country. She 
told the delegates that she was at the con- 
ference to demonstrate the Government's 
commitment to engineering in Britain and 
said 'the success of engineering is the key 
to our future prosperity.' 

New appointment 
John Richards has been appointed 
executive director of The Portland Hospital 
for Women and Children by American 

continued on pane 24 . . 

LETTERS TO THE 
EDITOR 
I read with interest the article by J H 
Postans on Ethylene Oxide Sterilisation 
(July/August 1985 issue) and would 
appreciate the privilege of commenting 
upon a point made in the article. 

In the section entitled 'the working 
environment: it is stated the ethylene oxide 
will stratify within its storage cylinders at 
the temperatures below lS°C if a carrier 
gas mixture is utilised. This gave imme- 
diate cause for concern. In my Authority 
we have operated successfully with a such 
a system, for the past 10 years, where our 
gas cylinders are kept in an external; 
unheated manifold m m  and temperatures 
are frequently below W C .  We have over 
the years employed two gas mixes, initially 
90% Co2, 10% E m  pmently 88% Halo- 
carbon 12, 12% ETO. 

I have consulted B.O.C. Special Gases 
who have informed me that in both cases 
the gases are complewly homogeneous in 
liquid form within the storage cylinders 
and no fractional distillation takes place 
owing to the vapour pressure of the car- 
rier gas. Furthermore, due to the construc- 
tion of the cylinder whereby a tube runs 
internally to the bottom of the cylinder, the 
mixture is removed from the cylinder in 
the liquid state. 

In these systems the mixture is not 
vapourised until it reaches the steriliser and 
hence there is no danger of sub-cooling at 
the cylinder from the latent heat of 
vapourisation. 

It is our experience in Newcastle that 
ehtylene oxidelcarrier gas mixtures can be 
supplied from remote location without the 
need to maintain cylinders and pipework 
constantly in excess of lSO or 20% as 
stated in the report. 
K C Clark 
A.D.WO. (Specialist Engineering Seruices) 
Newcastle Health Authority 

THE INSTITUTE OF HOSPITAL ENGINEERING 
ONE DAY SYMPOSIUM 

'THE CHOICE IN SELECTING 
CONSTRUCTION AND MAINTENANCE 

CONTRACTS' 
Thursday 5th December 1985 

at The Institute of Marine Engineers 
Mark Lane, London EC3 

In Hospital Engineering we use contracts for a variety of purposes. These can he 
conveniently classified into (1) Construction, (2) Maintenance and 0pel.ations and (3) 
Purchase. 

The JCT form of contract is commonly used for new construction, for a variety of 
reasons. However, there are other forms of contract which may be used and are more 
appropriate in certain circumstances. There are also different varieties of Operations 
and Maintenance contracts. 

This Symposium illustrates the various different types of contracts available to hospital 
engineers and illustrates the strengths and weaknesses of the different forms. 

PROGRAMME 
Coffee 
OFFICIAL OPENING bv and Chairman for the dav: IOHN BOLTON ~~ ~~~~~~~~~ - 

ESQ CB, LLB(Hons) &id,  CEng, FICE, F I M ~ ~ ~ E ,   on FCIBSE 
(Past President). FInstE. FCIArb. Hon FIPHE. Hon FIHosoE. FRSA 
chief Works officer and ~irecto;General of works, ~ e ~ a r t m e n t  of 
Health and Social Security. 
REVIEW OF THE FIELD 
Speaker: B. W. EAST ESQ CBE, FRIBA, Regional Works Officer, 
North East Thames Regional Health Authority. 
MANAGEMENT CONTRACTING 
Speaker: SIMON DANDO ESQ, Bovis Limited. 
Speaker: M. K. DAVIS ESQ MAcCantab), Committee of Associations 01 
Specialist Engineering Contractors, Drake and Scull Engineering Ltd. 
JOINT V E N T U R E ~ ~ ~ R N K E Y  PROJECTS 
Speaker: T. T. BARTON ESQ MA, CEng, MICE, John Mowlem & CO 
PI" - .- 
Speaker: R. E. O'DONNELL ESQ, FRICS, Committee of Associations 
of Specialist Engineering Contractors, Haden Young Ltd. 
Lunch 
CONTRACTS FOR MAINTENANCE AND OPERATIONS 
Speaker: W. NICHOLAS ESQ, DipArch, ARIBA, District Works 
Officer, Peterborough Health Authority. 
PROFESSIONAL VIEW OF ALTERNATIVE FORMS OF 
CONTRACT - -. , - - - - - - 
Speaker: Dr MARTIN BARNES BSc (Eng), PhD, CEng, FICE, 
FCIOB, MBCS, ACIArb, Martin Barnes and Partners. 
Speaker: l? A. TYLER ESQ FINucE, MASHRAE, MRSH. FIHosoE, 
 ust ten Associates. 
OPEN FORUM 
Close 

- ~~~~ - ~- 

NB: Please note that tickets are available ONLY fmm the Institute of Hospital 
Engineering, (Tel: Portsmouth (0705) 823186). 
To: The Secrrwy, The Institute of Hospital Engineering, 20 Landport Terrace, Southsea, 
PO1 2RG. 
Please send me ............ ticket(s) for the ONE DAY SYMPOSIUM entitled 'The Choice 
in Selecting Construction and Maintenance Contracts' to be held on Thursday 5th 
December 1985. 
I enclose ....................... cover the cost. 
Ticker ro include morning coffee, lunch and VAT 
Member: L46.00. Non Member: £51.75 
No fees will be returned for csncdatians (in writing please) received after midday an 
Thursday 28th November 1985. 
VAT kgistration No. 339 3963 20 

NAME (in capitals please) 

ADDRESS ...................................................................................................... 

, . Pos~uon ................... ... .......................... 2 member (please tick).. .......... 
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SOUTH WALES SHOWERS 
SUPPLIERS LIMITED 

UNIT 1 6 .  COURT ROAD INDUSTRIAL ESTATE 
CWMBRAN .GWENT. NP44 3AS 

TELEPHONE: 06333 72828 

SPECIALIST DISTRIBUTORS TO THE 
HOSPITAL ENGINEER 

Affiliates Institute of Hospital Engineers 

DistributordAgents for: 

BARKING GROHE PEGLERS VALVES 
MEYNELL VALVES SAVILLE STAINLESS 
MlRA SHOWERS LEISURE SHOWERS 

Thermostatic mixing valves. Lever action taps 
Stainless steel sanitary ware. 

Shower cabins. Vandal resistant fittings 

All available from stock at special discounts 
Delivery throughout UK . Complete spares service 

Technical advice 

Telephone or wri te for free copy of 
ful l  range catalogue. 

I 
II Plc:risr emer my subscrrplon to HOSPITAL ENGINEERING tor ono year at 

(he lol10~110 annual subscnolton rates 

SUBSCRIPTION 
ORDER FORM 

I 
n umcd Gngdom C28 50 ' overseas c35 00 USA 555 00 
, # ' , , A \ ,  ,,, h , ~ R , , " " \ * , ~ , ' , , < " ~ , < , a , , ,  n Canada 567 
My cheque, made out to HOSPITAL ENGINEERING. 4s enclosed for 

HOSPITAL ENGINEERING 
[The lournal of !he lnstlute of Hosplal Engineering s published len tmes 

a year In January and July the Hosp~tal Englneerlng Newslener s 
c ~ d a l e d  to nsttule Members only) 

II Please cut out this order form and post in an envelope to: 
Subscrlptlon~ Dept.. HOSPITAL ENGINEERING. TGV Publicallons. 
41 Earl Street. Maidstone, Kent ME14 1PF England. 

-- --- 
H Invearigative monitoring calling for 

Ngh-techlmulti-function equipment? 
Needed fast? -- 

8 Occasional, - - - -. infrequent use? 
8 Proving inetruments befompase? 

--p- 

8 Waiting delivery of new inetruments? -- - 
8 Need certified calibration and test 

equipment? 

M a t e v e r  the reaaon, for short term 
instrument hire. Aughton Hire it. 

Aughton Hire can meet all your measuring 
and monitoring requirements fmm stock. 
delivering anywhere in the country within 
24 hours. Short term inatnunent hire. The cost 
effective rrolution. 

Whether the instrument you need is for: 
TEMPERAT(IRE, ENERGY PRESSURE, CURRENZ 
H 0 ,  W H 

When you ought to hire it. 
Aughton Hire i t .  

- . . . . . . . 

For advice, immediate 
service or a copy of our brochure1 
price list, ring us now. 
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Medical International. He has been assis- 
rant hospital direct~~r of AMI's Harlcy 
Street clinic since 1981. Before joining 
AM1 Mr Richards was district cnginecr for 
the North East district of rhc firmer Kcn- 
sington, Chelsea and Wcstminstcr arca 
health authority. 

Health & Safety 
Executive 
Proposals ro introduce a new two-part 
examination procednrc for local exhaust 
ventilating plant are published today by the 
H d t h  and Safety Executive. In an impor- 
tant discussion document, the Executive 
demils the background tu existing rr- 
quirements for rhe examination and tating 
of such equipment and the reasons for the 
pnlposed toughening of procedures, as well 
as providing detailed guidance as to how 
the new systrm might operate. Comments 
on these proposed changes and the 
guidance for competent persons would be 
wclcomed by the Executive and should he 
submitted by 2 December this year to Mrs 
D Sixsmith, HSE, McLaren Building, 2 
Masshouse Circus, Queensway, Birm- 
ingham B4 7NP. Copies of the discussion 
document, A Guide a the Examination 
and Testing of Lncal Exhaust Ventilating 
Plant from HMSO or booksellers, pricc 
t4.50. ISBN (1 I1 8838342. 

Further details /rum HSE Prers ( / [ f i l e ,  

Regina House, 259-269 Old Maplebone 
Road, London NW1 5 R R .  

NEXT ISSUE 
December '851 
January '86 
International 
will be published early 
January 1986 

FORTHCOMING BRANCH MEETINGS 
West of Scotland Branch: Hon Sec: R. U? Gardner, 12 Middlehouse Court, Carluke, 
Lanarkshire. T N  Glasgow (041) 204 2755 ext 2710. 
November 28th 'Mains Communication for Monitoring and Control' by Mr G. Walsh, 

Burgess Control. The Board Room, Glasgow Royl Maternity Hospital. 
Southern Branch: Hon Sec: A .  J. Styles, I 1  Ruffoord Close, B ~ a t t  Wood, Eastleigh, Hanfs. 
SO5 4RU. T N  Southampton (0703) 777222 ext 4109 
November 14th Visit to IBA Crawley Court, Nr Winchester. 
East Midlands Branch: Hon Sec: E. A. Hall, E. G .  PhiNips Son and Panners. 26Annerley 
Grove, Nottingham. T N  Nottingham (0602) 475783 
November 6th Coffee 5.30. 'Magnetic Resonance Imaging - A Presentation on 

Principles and Application' by Pmf B. Worthington. Lecture Theatre, 
MR1 Suite, Queens Medical Centre. 

North West Branch: Hon Sec: B.  Duncan, 21 Farm Lane, Wonley, Manchesrer M28 
4PU.  T N  Manchester (061) 236 9456 exr 284 
November 19th Visit to the CIS Building, Manchester. 
December 5th Paper by Nu-Aire Contracts Ltd, Smoke Vent Division, St Marys 

Hospital, Manchester. 
Welsh Branch: Hon Sec: M .  J. Back, 10 Nanr-y-Felin, EFail IsaA Nr Pontypndd CF38 
1YY T N  Cardiff (0222) 499921 ext 163. 
November 5th A second visit to the Control Tower at Rousse Airport. 
2pm 
Please contact the local Branch Secretary i fyou wish to attend any of the above meetings. 

I ATTENDANCE AT BRANCH MEETINGS 
Members who intend attending any particular branch meetings are urged 
to complete this return slip and send it in to the relevant Branch Honorary 
Secretary so that anticipated numbers of each meeting are known in 
advance. 
To: The Hon. S e c r e t a r y , R r a n c h  

I I would like to attend the meeting on 

11 Name: 

New guide 
h guide to thc (:lasitic:itic~n. l ? ~ c k ; ~ g ~  
ing 2nd l.:~hellina i l l  L ~ I I ~ C I O I I I  
Substances Rugulatiom IYX4 i\  p u h l i 4 ~  
XI by the HSE. Thc ncw rugul;~tim\. 
which arc designed to incl-uasc hr~111: 
md 53fely protection fill- hoth wnrker\ 
md the gcneral pi~hlic hv rcqi~iririg 
d;ingcri,us suhstancch including 
preparations and other mixti~rc\ to hc 
dcquatcly packaged ancl wi~xldv 
lhhcllcd, cnmc into full cffc~t < N I  l 
I;~nu:iry 1986, or li,r \rn.tllcr p ; ~ l u ~ g c \ .  
:m I January 19x7. 

.A &<, l,, ilk, ( , ' l ' , ~ ~ ! / i < ~ < , l , ~ ~ ~ , ,  l'<i<l?<ig- 
'rii: i rr i i i  I . h l 1 1 1  0 1  l )<,ug<,,<,u\ 

Safety signs reminder 
Rritain', cmpluycrs arc rcmindud IIXII  
they haw until the cnd of!his vear lu 
hring their saiety signs up to date to 
nlcct thc rrquirunlents of the Safcly 
Sign\ Regulations 1980 HSE has 
puhlishud a frcc lcaflet giving hrief 
detail\ of thu types of sign, the stylc, 
size and coliurs dictated by the Rrgula- 
limn and giving varoius examples. 
C ~ ~ p i e s  of Do Rur Signs Comply avail- 
ahlc ircc from local HSE offices or 
direct from the Puhlic Enquiry Rlints 
at HSli nuin offices in Lundm, Shcf- 
field ;md Liverpool - trlephanc 
numhcrs 01-229 3456; 0742 78141; and 
051-951 4318 rrsnrctivelv. 



Hoval INCINERATORS SOLVE YOUR 
HOSPITAL WASTE PROBLEMS 

7.-,-.1 
eei* ,:::-~' 
,--r-: 

Optional Waste Hest Recovery System 
l ,... 

Proven f'yrolitic Design Waste reduced to Sterile Ash 
Pollution Free Emission Automatic Feed and Operation 
Low Noise Levels Available with Heat Recovery System N.w.,~ N ~ S .  T ~ I ~ ~ ~ ~ ~ ~  Newark 106361 72711 Telex 31164 

Our stainless reputation 
for sinks is making its mark in 
Hospital Sanitary Assemblies. 

We've enjoyed a stainless reputation for stainless steel sinks for more than 
50 years. Now we are well and truly making our mark with high quality 
stainless steel assemblies that comfortably meet the stringent requirements of 
hospital sanitation. 
All the modern hospital requirements are met with a range of slophopper 
dispmal units, plaster sinks, scrub-up troughs and domt'stir services disposal 
units, together with a wide range of sink tops, wash basins, urinals, w.c.'s 
and tabling. 
But our reputation is not gained on quality alone. Value for money and service 
areessential and are equally contributing toour spotlcss reputation. 
Send today for our technical brochure- you'll take a shine toour standards. 

Sissons of Sheffield - Our reputation is 
W & C Sissons Ltd., Calver Mill, Calver, Nr. Sheffield S30 1XA Tel: (0433) 



Packed with "D-to-date features 

laundry. 

Backed b the world's ~ar~es t rnanufac turer  
~cstofa l leachmachinc isbacked by thercsourct.suf~lectri~lux- asc cat or., thr 
world'slargest manufacturcr ofcommercial laundryequipmenl. S o  youcan be 
confidentof themachinc'squality and durability, and you can rely on thc 
Flrrtrr,lux extensive w r v i r ~  netwrwk 

Find outabuut thc  latcstgeneratirm ofquality professional machines. I'hcy'rc 
big. 'They're tough. And they mean business. 


