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You won’t hear of them!

You’ll just hear less about waste disposal problems

Silence, as they say, is golden. In hospitals it's
essential. Which is why Hodgkinson Bennis include
almost completely silent operation among the advan-
tages of their range of hospital incinerators. It's
typical of their thorough, scientific approach. As is
the specially designed crematory hearth—utilising
gas or oil—that ensures odourless, hygienic destruc-
tion of all theatre waste,

Hodgkinson Bennis are specialists in hospital in-
cineration, with a range of economically priced units
to suit every type and size of hospital. Their practical
experience means that every essential feature—such
as the ability to destroy all types of hospital waste,
wet or dry, compliance with the Clean Air Act, 100%
flame-failure protection, full tuel utilisation—are
incorporated in every Hodgkinson Bennis unit. Their
constant research and development have produced
benefits like the improved charging door for easier
disposal of bulky objects, packaged burners of
nozzle-mixing pattern and electric ignition. Their
high quality materials and workmanship ensure you
won’t hear much about breakdowns or maintenance
either!

So if you want to hear less about waste disposal,
the best thing to do is hear more about the Hodgkin-
son Bennis range. Write now for full technical details
to:

HODGKINSCN BENNIS LTD.
Little Hulton, Worsley, HB

Manchester M28 6SS
Tel.: 061-790 4411/7
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Plan with

TULLIS

in mind
Tullis plant is well suited to the
needs of Hospital laundries and
many Tullis machines have been

spcially developed for this class
of work.

Tullis froners are the best avail-
able and they are competitive in
price as can be proved by oh-
taining a current quotation.

They can be supplied to operate
at the highest practicable feed-
ing speeds, producing first-class
work once through, as can be
seen hy visiting some of the
many modern Hospitals using
Tullis plant.

Tullis-Washex Washer Extrac-
tars give maximum output from
minimum floor space and in
many cases, handle several
timas the work with less labour
than existing plant.

By combining Tullis - Washex
and Tullis lroners you can have
an adaptable flatwork unit which
is second to none, is moderate
in capital outlay and which can
be extended at any time and
adapted to a wide range of
classifications.

Tullis plant enables progressive
launderers to obtain the maxi-
mum amount of work per opera-

T

Tullis Washex
e Floataire Washer
Extractor 400 Ib. capacity

;

A

utomatic Unloading
Monseon Tumbler

Tullis equipment has been
chosen repeatedly for many of
the latest installations.

Qur local representatives will
be pleased to call and tell you
about Tullis systems for
greater productivity. He will

tor hour. This explains why also provide facts and figures.
CHLUTE IOADNNG

LoAgye Uy -

| ullis

RINSING & o

EXTRACTING p— A

Al"mﬁ“u COMDINONER OF CLYDEBANK

CONDITIONING DUNBARTONSHIRE

SCOTLAND

Tel: 041-952 1881 (5 lines)
Londen Office and Workshap:
Jubilee Works, Chapel Road,
Hounslow, Middlesex,
Tel: 01-570 0071 (3 linas)

lﬂIlNINE & Birmingham Ofﬁce:

FOLDING AT B g o s worth.

UPTO 250 Ih Tel: 021-554 8814

PER OPERATOR Stockpart Office:

Huuﬂ 1. Waterloo Road, Stockport,
Cheshire. Tel. 061-480 8269
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Available with upper limiting temperature
control as well as operating thermostat
and flame failure device.
Designed as before on the unit principle so that
any combination of items can be built up and
space used to the greatest advantage.
Highest production is achieved with the least
amount of fat.

Safety devices are fitted as standard.

A robustly built unit available in
a choice of finishes.

Moorwood-Vulcan Ltd.
Harleston Street, Sheffield, 4. Tel. 23063

Londan: Vincent House, Vincent Square, S.W.1. Tel. 01-828-5841
Birmingham: 13, Summer Row, Birmingham, 3.
Tel.021-236-6172/3
Manchester: 105, Princess Street, Manchester, 1.
Tel. (CB1) CEN 0708 o
Bristol: 1-2, Bristol Chambers, St. Nichotas Street, Bristal, 1. -
Tel, 0272-28663
Edinburgh: &, Albany Stweat, Edinborgh, Tel, 031-556-20728

A Brightside Company, backed by the resources of the Group
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WARDEN
INCINERATOR

for the immediate disposal
of ward waste

* Eliminate risk of cross infection
+ Gut labour costs to a minimum

Dressings,  disposable  equipment.
Placentas, paper, flowers, All combust-
ible ward waste can be put in the
Wandsworth  WARDEN  Incinerator,
In bulk. Vor instance, in one day the
Warden deals with all the dressings from
a 35 bed surgical ward, Or, imagine the
dressings and all combustible waste from
a 15 bed maternity ward: The Warden's
capacity is that big. The unique
Wandsworth extractor fan keeps the
fumes at bay, Risk of cross-infection is
clininated, labour is cut to a minimum.
Send for full details of the Warden
and the other incinerators in  the
Wandsworth  range. A technical
advisory service is availahle too.

Wandsworth

the only mcineralor
with a built-in fan

THE WANDSWORTH ELECTRICAL
MANUFACTURING CO. LTD.
Dept. HE 4, 7/9 Baker Street,
London, W.1,

Tel. 01-486 3201
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F. E. BEAUMONT LTD.

PIONEERS OF INDUSTRIAL CHIMNEY DESIGN

Most chimneys need insulation—
but how much?

F. E. Beaumont Ltd. can provide the ans wer—we can also provide insulation for
any chimney, projected or existing, tailored to suit its particular operational re-
quirements from our standard *BEAUV AL range. The high insulating properties
of *BEAUVAL insulation minimise condensation and corrosion with the added
advantage of a simplicity in design and construction which no other form
of insulation can match.

*BEAUVAL ALUMINIUM INSULATION FOR STEEL CHIMNEYS

HEAT TRANSFER CO-EFFICIENTS

overall average U value BTu/ft. °h °F,

1" airgap (*Beauval cladding) = 0.5-0.8
2" mineral wool {*Beauval Supercladding) = 0.2

3" mineral wool (*Beauval Supercladding) : 0.12
4" mineral wool (*Beauval Supercladding) = 0.09
Multiflue Chimneys *CLEMENTS-BEAUVENT and

*BEAUMERE minimum of 6" expanded mineral - 0.06

FOR THE PAST 10 YEARS ALL BEAUMONT
CHIMNEYS HAVE CARRIED A 3 YEAR UNCONDITIONAL
GUARANTEE

F. E. Beaumont Ltd. Mere Offica and Works Midlands Office

Rathgar Road, Woodlands Road, 28 Birmingham Street,
Londaon, S5.W.9. Mere, Warminster, Wilts. Oldbury, Warley, Worcs.
01-274 4066 0747-86 481 021-552 2039

Telex. 25837 Telex. 41129 Telex. 338146
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Instant Boiling Water
ONLY
when required!

me BURSHAW

Gontinuous Boiler

A compact high-grade stainless steel unit
designed for use in Ward Pantries, Milk
Kitchens and Nurses’ Stations.

I Hisiaw
8 ﬁ.t?fr‘;ﬂvgo’

Fully Automatic
Self Filling

Equipped with Push-Button, pre-set
Timing Device

Easily maintained
Fitted with Non-Drip Tap
Extreme efficiency at low price

Send coupon for full specification and prices.
Electrically heated or steam heated models
supplied.

Also extensive range of Stainless Steel Bulk
Boilers, Jacketed Urns, Teapots, Coffee Pots
and Jugs, all on display at

BURTON & SHAW LTD.
STAND 209 Railway Place, Wimbledon, London, S.W.19.
Please send details of Continuous Boiler.
RED HALL - FIRST FLOOR NOME ... oo oo
Send coupon for full details

WORKS AND ORDER OFFICE: SIR RICHARDS BRIDGE, ASHLEY ROAD, WALTON-ON-THAMES. (Tel.: 25485}
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Part 2

Evolution of the boiler
and good boiler-house design

by S. B. Tyrer, M.l.Plant E., A.M.|.Hosp.E.*

Besides oil and coal there are, of course, other fuels
which are used for boiler-heat generation. Town gas is
very popular for small and medium installations; it is
often atiraclive because there are no fuel-storage prob-
lems and a fully automalic system is easily achieved.
Alsoin town areas in which clean-air zones are declared
the low sulphur content of town gas compared with other
fuels gives it a further atlraction.

With the advent of ‘off-peak’ clectricity. electrode
storage boilers have become an economic proposition
wherever this type of boiler is suited, such as in day-
load systems for schools, offices etc.

Generally speaking, however, Lthe majorily of boilers
are coal or oil fired, and the types of coal or oil in use
create their particular peculiarities as to slorage and
burning techniques,

If we first consider coal fuel, it soon becomes obvious
that there is more to firing a modern boiler plant than
just tipping coal onto a grale and burning it. All coals
are pregraded into sizes, and each grade has its own
storage, delivery and burning properties and ash-disposal
problems. Different types of coal from difterent coal
fields are better snited Lo different burning applications,
and in each case the plant-design engineer would be wise
to consult fully with the National Coal Board before
choosing any coal-handling, burning or ash-disposal
equipment for his baoiler plant.

Coals are usually considered in four groups: ‘graded
coals’, ‘small coals’, ‘dust’ and ‘pulverised’.

Graded coals are determined by the screening process

*Technical Assisiant, South-Western Regional Hospital Board

DECEMBER 1969

of passing the coal through sieves. The grouping used is:

Groups Sieve size (round holes)
large cobbles 6 3in
cobbles 4-2in
trebles 3-2in
doubles 2-1in
singles 1-Lin
peas 4-}in
grains -kin

Small coals are in general sized from 2 in down to § in,
and to free these from dust they are often put through
wushers (0 give washed small fuel.

Couls are also different in their volatilisation and cak-
ing properties: any combination of these propertics gives
a lype of coal its own peculiarities, Each fuel is best
suited (0 a type of burning application, and what is a
good method of burning one coal is not always good for
another.

Generally speaking, hand-fired furnaces are better
served with large coals and heavier ungraded fuels, since
caking is not too imporlant as it can be broken up
manually, Graded coals can be used in underfeed or
thrower-lype stokers, and in chain-grate stokers for shell-
type and small water-tube boilers and for large central-
healing boilers etc. Anthracite is best suiled for magazine
boilers and hopper—gravity-fed boilers and stokers, Small
coals are used with chain-grate stokers in shell boiters and
also in pulverised-fuel burners in water-tube boilers.

If we think of automalic slokers then the size and
rank of a coal are the two important factors affecting
the stoker efficiency. Heavily caking fuel, especially smalls
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of rank 400 and 300, should nol be used on any type of
mechanical stoker as it produces large clinker which can-
not be broken up and therefore burns inefliciently,
Over a range of boilers from 1 to 10 MBtu/h using
travelling-grale and chain-grate stokers, washed smalls
of no larger than 1 in with a high moisture contenl give
good results. A good ash content in the fuel also helps to
provide a cool ash bed and protects the grate against
high heat radiation and damage. On boilers for over
10 MBtu/h coking stokers of the high- or low-ram prin-
ciple are most effective. Very larpe waler-tube boilers
with high outputs and efficiencies make the use of pul-

Fig. 1 Lcw-fam coal stoker firing a Lancashire boiler
{photo: Hodgkinson-Bennis Ltd. )

verised fuels an economic proposition, with possibly their
own pulverising plant and pneumatic ash-disposal
systems.

Coal dust is generally used for manufacturing pro-
prietary fuels for domestic stoves ete. A byproduct of
coal is creosote pitch, or coal (ar, which is a product used
quite often as a boiler fuel in much the same way as any
oil-fired boiler plant.

Fig. 2 Cutaway of rotary-cup burner unit
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Qil firing has today laken over from coal in more
and more boiler planis, mainly because of two factors.
Iirst, it is easily available, and once delivered into stor-
age lunks by tankers its transfer to the boiler and its
combustion are completely devoid of any further worries
of handling because of its fluid state. Consequently the
high maintenance costs of coal conveyance and ash
removal are completely eliminated. Secondly, it is now
priced to compele favourably with coal (taking into
account iis higher potential efficiency for boiler firing and
the decrease in running and maintenance costs),

Fuel oils are graded by the amount they have been
refined from the crude siate. The more refined they
become the less ash, sediment and water content there are
left, which results in a slightly higher output rating for
the more refined oils. The amount of refining the oil
receives bears a direct relationship to its viscosity, and
this factor is used in its grading. There are, as far as
the commercial selling of oil is concerned, four classes of
fuel which are suitable for industrial boilers. These are:

G: heavy oil, 3000 s viscosity.

E: light oil, 200 s viscosity

F: medium oil, 900s viscosity

Gt heavy oil, 3000 s viscosity
These viscosities are taken from the Redwood standard
of viscosily at 100°F,

There are other fuel oils outside this range, such as
light vaporising oils for domestic boilers and very heavy
oils of up to 6000 s such as marine boilers use, Generally
speaking, hawever, the four grades mentioned are those
most used.

The efficient combustion of oil depends almost entirely
on ils ability to vaporise in air Lo form an air—oil vapour
which burns without smoke to release the maximum
energy conlent of the fuel. The air/oil ratio is very criti-
cal and its close control is the essence of good combus-
tion. An oil burner is therefore the means of bringing the
oil and air together al the pressure and temperature
giving the correct conditions for good combustion within
ihe furnace space, There are different ways of achieving
this: the three most common systems of oil-burner design
being rolary-cup burners, pressure-jet burners and air-
pressure burners.

{a} The rotary-cup burner delivers oil along a stationary
tube through a nozzle under pressure, at the correct
temperature to suit the grade of oil used, The oil is
injected onto a rotating cup which flings the oil under
centrifugal action into a vapour which is mixed with
the primary air to form the air-oil vapour for com-
bustion. The primary air is also supplied by the
burner using a fan: this constitutes about 15%, of
the volume of air required for combustion. The
secondary air is either induced by the suction in the
furnace in induced-draught systems or forced in
in forced-draught systems. Rotary-cup burners are
used on boilers of about 1-5 MBtu/h upwards, and
are not recommended for smaller installations.

(M The pressure-jet burners rely on a higher oil pressure
and temperature than those used in the rotary-cup
burner. The oil is less viscous owing to its higher
temperature and the higher pressure forces the oil
through a fixed nozzle which swirls the oil into a
vapour which is picked up by the primary air pro-
vided by the burner fan unit. This type of burner can

THE HOSPITAL ENGINEER




be used with the smallest boilers and in boilers of up
10 25 MBtu/h guite successfully.

{c) Air-pressure oil burners use the principle of the
pressure-jet nozzle, but instead of forcing the oil
through under high pressure, the oil is under a lower
pressure and is picked up by the introduction, within
the burner nozzle, of a higher-pressure stream of
air. This mixes the oil and the primary air within
the nozzle tip and is already vaporised when it is
injected into the furnace. This type of burner can
give a long flame depending on the nozzle-lip
design and the air pressure used, and is oflen chasen
on furnace works as well as boiler plants.

The choice of burner is usually made by considering
the requirement of the boiler plant. This means assess-
ing the load characteristics required from each burner,
and deciding whether (he control of the burner should be
on/off, or high/low firing, or modulating, and what de-
gree of ‘turn down’ is required. The system-load charac-
teristics have to be established, taking into account the
maximum connected-load requirements, what the normal
running load is in comparison with the maximum load,
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OIL SWIALS W
COUNTER CLOCKWISE
DIRECTION
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how quick the load recovery has to be, what load the
burner is to carry on minimum load ete, All these factors
are pertinent in deciding the type of burner 1o be used
and the type of control required to run the plant most
elliciently.

Boiler-house structures

After the selection of the boiler has been made and
the fuel and the fuel burner have been selected, the ques-
tions of fuel storage, fucl distribution and combustion
control have to be invesligated, and this stage in the over-
all plant design usually dictates the final plant layout
and boiler-house structural design.

Irrespective of the size of the system there is no reason
why a boiler-house structure should not be as much a
part of the design of the boiler plant as the boilers them-
selves. All tao often the engineer is faced with an inade-
quate space without natural light or ventilation, with
poor access, wrongly shaped and for no particular reason
left below ground or hidden away in some remote corner
of a complex—the engineer only being consulted long
after the main design of the building is too far advanced

VA L L
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FUEL TUBE
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HODZZILE SHIELD
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Fig. 3 Operation of rotary-cup burner {photo; Hamworthy Engineering Ltd.)
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Fig. 5 Modern oil-fired boiler plant at Southmead Hospital, Bristol
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to alter. To achieve the most ecenomical congineering
system for any plant or environmental-engineering ser-
vices, il is essential that the engineer is brought into the
early design discussions with the architect, Only in this
way can he advise the architect of the values of extending
the architectural features to accommodate the engineer-
ing system, and {o provide, most of all, a functional
boiler house, well positioned with good access, the right
shape and height, and well ventilated and lit. In systems
where the boiler-house complex is particularly large this
is all the more important as fuel storage, and possibly
ash-disposal plant, dictate the size and shape of the
building. Also good road access is essential with the
advent of larger tankers and coal-bunkering lorries.

Coal-fired boiler plants are less flexible than oil-fired
designs inasmuch as the fuel bunkering for coal must be
as close as possible to the boilers Lo keep the fuel trans-
fer as short as possible. This is not as important in oil-
fired installations because oil can readily be pumped any
distance with only line heating and insulation us possible
cost considerations. Coal elevators, screw feeders ele, are
all heavy maintenance items and are costly Lo run; so the
shorter (hese are the better. Ash-disposal eyuipment,
though not as bulky as coal conveyors, should again be
kepl as short as possible to keep maintenance and run-
ning costs al a minimum,

Split-level designs in coal-fired boiler houses are always
advanlageous where sile conditions permit, so that there
is @ downward flow from the coal-transport lorry to the
bunker, from the bunker to the boiler, and from the
boiler out to ash disposal. Using the downward system
considerably cuts the cost of lifiing coal and ash to
boiler-feed hoppers and disposal {rucks, and this can
amoun( lo g considerable sum over 12 months.

Regardless of the size of a boiler house it is essential
that the plant is laid oul {o give adequale access for main-
tenance, which may involve the removal and replacement
of any piece of equipment—including the boilers them-
selves, Obviously each boiler house has o be considered
individually, bui, generally speaking, a boiler requires al
least its own length clear in front for general tube or
flue cleaning and paossible tube replacement. A minimum

of one-third of the width clearance belween boilers is
required for access. Headroom is also important, and,
when intermediate (5 MBtu/h) and larger boilers are
being considered, high-level walkways and lifting gantries
are & must for servicing crown valves etc.

Ancillary equipment, such as oil-pumping and heating
units, feed pumps, pressurisation units ete. are all best
housed in the boiler house, and require good access and
facilities for maintenance, Good ventilation is one aspect
of hoiler-house design which is often neglected. 1t is
essential that good ventilation is provided—Llo overven-
tilate is betler than to underventilate in any siluation.
With gas-fired boiler plant, or with any system of firing
which relies on natural draught for ils air requirements,
where there is any doubt as Lo ventilation. such as in
underground boiler houses, it is often advisable Lo supply
air by an input fan to pressurise the space. On large in-
stallations which use forced- or induced-draught systems
it is usually only required 1o ensure that there is adequale
open area for the air to be drawn through.

In any event it is the responsibility of the plant-design
engineer to ensure that the building structures associated
with the engineering system, and, in particular, the boiler-
house complex, are designed in sympathy with the engin-
eering design,

Fuel—storage, distribution and combustion control

The two most common fuels used, coal and oil, require
a certain amount of bulk storage adjacent (o the boilers
they are 1o serve, The amount largely depends on the
fuel consumption of the boiler plant, and on the avail-
ability of its supply.

Coal is mined in this country and transported Lo depots
in various local areas. where it is taken in road vehicles
to the coal user’s storage space, Larger power stations
and some large industrial users have the facility of their
own railyard to bring coal in direct, but this does not
apply generally. Because of its bulky nature the moving
of coal is both difficult and costly, and, therefore, it Is
in the best interests of the user (o provide storage facili-
ties in which the necessity for moving fuel after delivery
is eliminated.
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Generally speaking a minimum of three weeks’ supply
is essential as a buffer between delivery and consumption
at the heaviest demand period in the year, which usually
coincides with the worst delivery period, which is the
winter. 1t may be that more storage than this is required
if the boiler site is remote from NCB coal-distribution
centres. The NCB provides a first-rate advisary service
in this assessment, and should always be consulted.

The most economic design of coal-fired boiler plant
has all the fuel storage compounded in bays or hoppers, so
that coal elevators or chutes can feed directly into the
boiler hoppers, ¢liminating any intermediate coal handl-
ing, The boiler hopper is usually fed automatically,
this is achieved by varying the delivery speed of the
elevators, screws or buckets automatically, as the stokers
are regulated, by variable-speed motors controlled
by the output requirements of the boiler, The boiler
air-supply fan or mduced-draught fan is also linked to
the controls to give only as much air as is required
for good combustion, As the fuel burns (o ash or clinker

Fig.7 Chain-grate stokers firing
Economic boilers

it falls from the fuel bed onto the ash bed and is
transferred automalically or manually out of the boiler
and away to the disposal point,

Most automatic-coal-stoker manufacturers offer a sys-
tem of combustion control with their equipment, and it
is necessary to select the control most suitable for the
conditions of the plant 1o be served.

Oil, like ccal, has generally to be transferred from
local depots Lo the user’s storage for use as required.
Unlike coal, however (except possibly for pulverised
coal), the storage and handling are much more simple in-
asmuch as once the fuel is pumped out of the tanker inio
the storage vessel its transfer o the boilers is much more
easily controllable, is cleaner, and requires far less main-
tenance. It still has its problems, but, provided that these
are appreciated at the plant-design stage and allowed for,
an efficiently running plant will result.

Distillate gas oils of 35 s viscosity (Redwood No. 1;
100°F) can be stored in external storage tanks withoul
insulation and without fear of freezing or sludging in
our normal climatic conditions, and can be distributed by
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gravity to burners without heating, 1t is a very eflicient
fuel and should be used whenever possible on small in-
stallations, Its sulphur content is very low, so that it pro-
vides an ideal fuel in clean-air zones. It is normally used
with pressure-jet burners and some low-air-pressure
burners. Because there is no need o heat or pump this
fuel Lo the burner it gives a high efficiency both in running
and maintenance cosls, as was shown earlier.

The residual oils, beginning with 200 s grade oil, are
cheaper to buy than gas oil, and very good combuslion
can be obtained on much the same type of units. It can
be fed by gravity ‘dead-leg’ distribution, but, depending
on the Lype of burner unit fitted, may require preheating.
If it is stored externally withoul storage heaters there
may be a tendency in frosly weather to ‘wax’, causing
stratification of the oil, which could give distribution
problems. Lapging of the oil tunks is therefore advised if
no storage healers are used on externally sited tanks.

The heavier residual oils of 900 and 3000 5 viscosily
are usually heated 1o 100°F before delivery so that they

" . :
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are fluid enough 1o pump in and out of the oil tanker.
Tanks siled enher internally or externally should have
healers in them io keep the oil fiuid, Outflow heaters
are often used on the heavier types of oils; their distribu-
tion should be through a ring main pumped in and oui of
the healer to give a continuous circulation to the burner-
supply pipes. These ring mains need to be line-truced
with either steam or electrical heating coils, thermostali-
cally controlled Lo prevent oil in the main from solidify-
ing in the event of shutdown or vil-heater failure. The
distribution temperature should be 100-120°F, When
the oil is taken from the mains by the burmer pump it
is heated further w the temperature required by the
burner for atomisation and firing. Flash points of heavy
oil are in the range 180-220°F, roughly coinciding with
the atomising-temperature range, which can vary with the
type of burner used. Rotary-cup burners alomise oil al
180°F, whereas pressure-jet burners require 240°F as an
alomising lemperature.

Oil burners can be used fully aviomatically, using
either the induced-draught system, which incorporates
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the draught fan in the flue and ‘induces’ air through the
boiler, or the forced-draught fan system, which incorp-
orates draught fans in front of the furnace. Sometimes
both systems are used together, the forced-draught fan
being sized Lo provide the secondary air for combustion
at a head Lo overcome the boiler gasways (which can be
as high as 6in on medium economic boilers). The in-
duced-draught fan would be sized to handle the products
of combustion, or flue gases as they are betier known, and
to provide the correct velocity to lift them out of the
chimney, as will be described later.

In order to give good combustion control over the full
range of burner turndown the oil and air supplies have to
be closely regulated. This is achieved by linking the con-
irols of the oil supply to the burner with the air supply.
Burner manufacturers all have their own range of con-
trolling equipment, as there are different ways of achiev-
ing the same end,

As can be appreciated, an oil-fired boiler, particularly
a steam-generating boiler, can be a most dangerous piece
of plant if not fully controlled at all times. Apart from
the statutory requirements for pressure-safety blow-off
valves, flue-gas-explosion doors etc., it is obviously essen-
tial that on a fully automatic oil-fired boiler there should
be built into the burner controls a high degree of safely.
Standard types of fully automatic burner controls consist
of lwo main contror fealuyres, the programming and
supervisory control, and the running, or proportioning,
control.

The programming and supervisory control ensures that
the burner is started and stopped in such a way that the
boiler is always safe, and while the burner is running the
oil flame is continuously moenitored by a photoclectric
cell. The burner is shut down and ‘locked outl” in the
event of flame failure, low boiler water, draught failure
or any other safety factor which may be necessary in a
particular application. The boiler-pressure switch (or
thermostat in the case of hol-water boilers) is also inter-
locked, with this control shutting down the burner when
a set pressure (or temperature} is reached. In this case,
however, the burner is not ‘locked out’ bul will auto-
matically relight when the pressure falls by a presel
amount (i.e. the differential of the switch).

The running or proportioning control takes over only
when the flame has been established, and proportions the
burner output under the influence of the boiler-pressure
switch, or thermostat, which in its turn is dependent on
the boiler load. There is usually an interlock (the low-fire
relay) belween the programming control and the pro-
portioning control which ensures that the burner output
1s at Jow before the burner can start.

In twin-flue boilers the burners are started and stopped
together, and also modulate together. Failure on any of
the safety devices shuts down both burners,

When the burner is operaling its oulput is varied by
the boiler pressure or temperature, whichever is applic-
able. If the steam demand falls the boiler pressure rises,
or if the water-temperature demand falls the boiler-water
lemperaiure rises which reduces the size of the burner
flame, and vice versa.

It may be that, on process work or in other applica-
tions, the load is not variable and therefore modulating
controls are not needed. On—off controls are quite normal
in these cases, but they still carry the inbuilt safety
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features described.

Automatic burner controls usually have the facility of
switching to *hand control’ to override any troubles which
may oceur in the automalic syslem.

Irrespective of the type of fuel burnt, one of the best
methods of keeping a constant check on the efficient
burning of fuel is to monitor the producis of combustion.
As can be appreciated, this involves a fair degree of
chemical analysis and takes some time. There is a pur-
pose-made apparalus called the ‘Orsal’ apparatus which
is designed specifically to carry out the analysis, and a
frequent check on individual boiler-flue gases will tell if
a burner unit is set up correctly. A more convenient
method to check good combustion is to monitor the CO,
content of the flue gas. This can give a very good indica-
tion of the air/fuel ratio; a figure of 12-149%, by volume
is a normal running margin denoting efficient combustion,

The amount of control any boiler plant receives de-
pends. over and above the statutory requirements for
safety, upon the degree of efliciency required (o give fuel
economy, and on the saving in labour costs from replac-
ing manual supervision with automatic controls,

Inevitably, sophisticated controls can increase the
client’s capital outlay quite considerably, but this cost
can quickly be regained, usually over one or two years,
by the savings in fuel costs due 10 increased efticiency
and savings on labour supervision. The client, if made
aware of this annual saving, usually sces the sense in
outlaying the additional capital to gain in the long-term
annual revenue savings.

Flues and chimneys

Any boiler plant needs to be elficient throughout its
working range, whether ii has one boiler onload or more.
Having carefully ensured thal the right boiler plant, fuel
and burners have been selected for good economical com-
bustion, it is equally important to ensure that the flue
gases are properly carried away and dispersed.

As described earlier, coal-lired boilers emil flue gas al
higher temperatures than do oil-fired boilers, and on
natural-draught systems this affects the relative flue and
chimney sizes. Coal-fired boilers vsually discharge into
a common flueway and chimney whose cross-sectional
area is sized to give a discharge vclocily on full load of
10-20ft/s. The chimney height is determined by the
volume and buoyancy of the flue gases. If only part of the
boiler plant is functioning, obviously the volume of flue
gases is reduced, and, therefore, the discharge velocity up
the stack decreases. The velocily of the gases can drop
to such a level that by the time they reach the chimney
top their temperature has also dropped, thus reducing
the buoyancy. Hence the velocity is again reduced, and
this vicious circle can resull in stagnant flue gases causing
excessive sooting and highly corrosive acid condensalion,
which will lead to damage to flueways and siacks what-
ever their construction. Because of their high outlet tem-
peratures, coal-fired multiboiler plants can successfully
discharge into a single-flue stack system, but if il is known
that very light loads will be used on occasions then a
twin-flue system should be adopted.

Oil-fired boiler plants, because of their lower flue-gas
temperature, deserve the consideration of individual flue-
ways and multiflue chimneys so that each flue is sized to
its own boiler output; so eliminating the ‘smutting’ and
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acid-formation problems encountered with single-flue
chimneys. Oil-fired boiler flues should be sized to give
gas velocities of 45-50fL/s, and this can only be achieved
by using either forced-draught or induced-draught fans,
as previously described.

There is now, in addition, the Clean-Air Act Lo take
into consideration when sizing boiler chimneys, and
chimney heights are generally governed more by Lhis
than by the practicalities of flue-gas buoyancy. In order
to comply with the Act it will be necessary to fit some
form of gril arrestor in the flue system of coal-fired boiler
plant; this must be taken into consideration when sizing
fiues and chimneys because of the increased resistances
through them.

Most boiler and burner manufacturers will give the
expected flue-gas volume, tlemperature and chemical an-
alysis so that the flue and chimney may be adequately
sized. The important points to remember are: short flue-
ways between boiler and chimney with a minimum of
acute bends, good cleaning access, good lagging to keep
fiue temperatures up and good gas velocities {o eliminate
the formation and collection of soot in flueways and
chimneys.

Smoke-densily detection equipment should always be
used on individual flues if possible, to enable each boiler’s
air/fuel ratio to be correctly balanced so as to give good
combustion—-a clear chimney is a sign of good combus-
tion.

Boiler feed water and feed-water treatment

Boilers serving closed heating sysiems using low-
medium- or high-pressure hot water do not in fact boil the
waler and evaporale it as steam boilers do. The water is
circulated and reused continuously with little or no make-
up, and because of this the amount of impurity and dis-
solved gas in the walter once released never increases and
causes liitle damage to the boiler or Lo the system it
serves. Poor venting of such a system can, of course,
cause local air locking and oxidisation by aeration, bul
this is a design problem, not a water problem.

Steam boilers, because they continuously evaporale
waler, require continuous makeup, either wholly fresh,
or partly so by the reuse of condensate-return water. Any
dissolved or suspended impurities or gases in the waler
will be precipitated when evaporation takes place; the
release of these elements and their subsequent chemical
changes is the prime cause of rapid internal corrosion and
scaling of boiler plant.

The chemical constituents affecting the influence of
feed-waler problems in boiler efficiency and maintenance
are those of dissolved gases——these are all to a greater or
lesser exlent corrosive, and cause wasting of the boiler
metal. The principal gases are oxygen, carbon dioxide
{CO,) and hydrochloric acid (HCD, all of which are very
corrosive in solution. Oxygen in water is mainly derived
from that in the atmosphere, and is released on boiling,
When in solution or in a moist state oxygen is actively
corrosive to melals, combining with them Lo form oxides.
Corrosion in boilers due to dissolved oxygen is most
active when the boiler is standing idle and containing
waler;, severe wasting occurs on the water line. Boilers
left idle are, therefore, better left either completely full
or completely empty,

Corrosion by €O, causes scab formations on hoiler-

276

plate surfaces which, once established, will penetrate
deeper by a continuous cycle of reaction between the iron
carbonates first formed, which are decomposed inlo iron
oxide and CQ., and further carbonates formed by the
released CO,.

Solids, either in solution or suspended, are not in them-
selves corrosive, but by precipitation they inevitably
bring about a reduction in boiler efliciency by the forma-
tion of heat-insulating deposits of insoluble compounds,
in the form of scale. An over-concentration of soluble
salts sets up foaming and priming, and, in extreme cases,
may retard the circulation of the water in the boiler by
noticeably increasing the density,

Waters are made hard or soft by the environments
which they pass through after falling as rain, and the
chemicals absorbed vary with the soil and rock formation
of the area in which they collect,

The hardness of waler is the amount by which it can
destroy the lather-foaming power of soap, and is
measured in Clark degrees of hardness. One degree of
hardness is the equivalent in soap-desiroying effect of
one grain of calcium carbonate (CaCQ,) per gallon of
water (there arc about 438 grains to the ounce).

Hardness can be divided into temporary and perman-
ent hardness. Temporary hardness is the amount of those
bicarbonates of calcium and magnesium in solution
which, on heating to a temperature in excess of 158°F,
decompose inlo their respective carbonates by the expul-
sion of carbon dioxide. These carbonates, being only neg-
ligibly soluble, are precipitated to form a comparaltively
soft porous scale on boiler surfaces.

Permanent hardness is caused by the presence of salts
which do not precipitate under normal builing. These
are usually calcium and magnesium sulphates and
chlorides of sodium and magnesium, with any acids
which may be present in the feed water, Under the
higher pressures and temperatures of steam boilers these
chemicals precipilate and form a very hard crystalline
scale on boiler-plate and tube surfaces, which drastically
reduces the heating-surface effectiveness. It also reduces
orifices in control gear, which can lead to serious malfunc-
tioning. Also scale on primary heating surfaces in fire-
tube boilers causes local hot spots, which can result in
complete tube rupture and a risk of explosion,

The traditional use of degrees Clark for hardness is
now being replaced by the increased use of parts in
100000 or parts in 10* (p.p.m). Instead of associating the
water with the grains of calcium carbonate per imperial
gallon, a direct proportion is used—one degree Clark is
roughly equivalent (o 14 p.p.m. The terms ‘temporary’,
and ‘permanent’ hardness are being replaced by the
lerms ‘carbonate’ and ‘noncarbonate’ hardness.

The other factor affecting the measurement of water’s
acidily or alkalinity is the *pH value’. This is the measure
of the degree of acidity or alkalinity of water relaled to
the concentration of hydrogen ions. Absolutely pure
water conlains 107 gion/] of hydrogen and hydroxyl
ions, and taking the negative log to base 10 of this value
gives us pH 7, which denotes the neutral condition of
pure water. Any degree above seven denotes an alkaline
content of the water, below seven denotes the acidity of
the water, The pH value of boiler-plant feed water should
not be less than 85, with the boiler water itself at pH 9'5.

There are many different ways of treating feed waters
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1o overcome the problems described; the treatment
obviously differs with each individual case. The plant-
maintenance engineer will be responsible for obtaining
proper analysis of the feed water used, and it is advisable
to engage a firm of waler-treatment specialists lo recom-
mend the treaiment required.

A summary of treatments are*

(a) Chemical dosing
The most common and effective treatment for shell
boilers and small water-tube boilers is the lime-
soda dosing method. Calcium hydroxide (slaked
lime), in the form of a milky solution, is added to
the boiler feed water in the feed-water tank. This
removes the CO, from the soluble calcium bicar-
bonate and results in Lhe carbonates being pre-
cipitated. Permanent hardness is removed by the
addition of sodium carbonate (usually as soda ash).
This reacts with the calcium sulphate to form cal-
cium carbonate, which is precipitated. The sodium
carbonale becomes sodium sulphale which remains
in solution. Other proprietary reagenls can be used
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(c) Colloidal treatment

This system of treatment relies on the properties
of starch extracted from raw linseed or from other
arganic sources. This has the ability to hold the
precipilated scale-forming solids in a colloidal
mass, and so prevents them from settling out on
the boiler surface, holding them in suspension in
the boiler water.

{d) Blowing down
This is not in itself a treatment but is 4 necessary
function required 1o complete the treatments des-
cribed above.

All precipitated solids have Lo be removed from
the boiler as they are formed, and the boiler water
must be kepl 10 a set density Lo stop priming and
bad circulation, as will happen when the concentra-
tion of soluble salls increases the densily of the
boiler water. By blowing down the boiler water
with the boiler under pressure for a predetermined
period al regular intervals, suspended solids are
removed and the boiler-water density is kept at a
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Fig. 8 Schematic of multiple-burner pipe layout with circulating pump

to the same effect, and are administered in various
forms of dosing tank, or by direct injection.

{b) Base-exchange treatment

This treatment uses the properly of natural or
artificial zeolites, which, while themselves insoluble,
when in conlact with dissolved calcium and mag-
nesium sulphates convert them inlo the respective
bicarbonales, which are permanently soluble and
non-scale-forming and can pass into the boiler. On
boiling, these bicarbonates are decomposed into the
carbonaies, with the release of CO, which, as des-
cribed earlier, is very corrosive. To overcome this
the feed water is boiled, prior to entering the boiler,
in special vessels, This drives off the CO, before the
feed waler is passed to the boiler,

*WADE C. F.: ‘Industrial boilerhouse eflicicncy’ (Crosby Lock-
wood & Sons Ltd., 1954)
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working level. The extent of blowdown can only
be determined as an individual case taking into
consideration the treatment used, and by the fre-
quent checking of hoiler-water density.

Conclusions

In compiling this report on the basic features of boiler-
house and boiler-plant design it has not been the aim
o presenl a tex! for designing boiler plant, but only to
give an appreciation of the problems involved and of the
way that they can be overcome by consullation with the
right specialists and by a common-sense approach to the
different aspects of the design problems of space and
equipment requirements.

The prime message to all plant engineers engaged in
the design of boiler-house plant is to design for running
economy, bul not at the expense of efficiency or main-
tenance capability. The client should get good value for
his capital outlay--a well designed boiler-plant sysiem
will give a good return of capital in only a few years.
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New Mulago
Hospital,
Kampala,
Uganda

by J. Cushnagen, M.|.Hosp.E.*

Mulago must rate as one of the loveliest hospitals built,
both from the aesthetic point of view, and also from the
viewpoint of the hospilal engineers. The buildings have
been constructed on the naiural slope of the ground, and
although the main hospital is six storeys high, the
entrances are actually on the 2nd and 4th floors.

The hospital was designed for 1000 beds, but with the
great demand for treatment there are usually many more
patients than the number originally catered for.

There are three main blocks of wards, at 90° to the
main corridors. These are known as A, B and C blocks,
and rise from floor 1 1o floor 6. Each ward has its own
doctor’s rooms, treatment rooms, kilchen and other
facilities.

On the opposite sides of the main corridors are admin-
istrative oflices, chemicul laboratories, (he pharmacy,
departments of surgery, gynaecology and obsletrics,
paediatrics etc.; the five main operating theatres and
the plasier room are on floor 1, in B block.

On the fifth floor, there are two gynaecology theatres,
the two private palients’ theatres are on the sixth floor,
and the casually theatre is on the third floor, with a
separate entrance from the main building,

Air-conditioning plant for the main theatres is in the
basement, bzlow the theatres, while other plant, for the
gynaecology and p.p. theatres, is on the roof.

The boiler house has five 1000kW electrode boilers,
with their ancillary-swilchgear panels mounted close by,
and also three 180 kW calorifiers supplying the laundry,
kitchen ete. with hot water. Other plant rooms with two
150 kW calorifiers supply each ward block. Condensate
pumps are installed in each of the plant rooms, and in the
boiler house and the basement, Mr, Brian J. E. Brookes,
A M.ILHosp.E., who is the Inspector of Works (Mech-
anical}, is responsible for the hospital’s engineering side,

*Berkeley Electrical Engineering Co. Itd., PO Box 9069,
Nairobi, Kenya, E.A.
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while Mr, K. W, McLean handles the air conditioning
and some administralive matters relating to the mainten-
ance department. The staff in the maintenance depart-
ment numbers approximately 100, including electricians,
plumbers, carpeniers, painters, mechanics and porters
(‘mates’}).

All repairs and mainlenance are carried out within the
department, except perhaps for armature winding, and
the oceasional big job, which will nol go into the lathe.

The hospital is so large, the equipment so complex,
that the engineer officers rarely have a minute to spare.
Call-outs seem to be numerous, but one realises on reflec-
tion that for a building of the size of Mulago, with all
its ancillary buildings, institutional houses ete., much
worse would happen in England in many of the very
old hospitals. The maintenance department is responsible
for the repairs and maintenance of all institutional houses
(nearly 10), and also of *Old Mulago’,

Old Mulago was the original hospilal, with small build-
ings scattered over a wide area of Mulage Hill, 1t was
intended, when New Mulago was built, to demolish the
old buildings and to use the space for recreational and
housing purposes. The tremendous demand, however,
for diagnosis, treatment and hospitalisation has resulted
in almost all of the buildings at Old Mulago being com-
Elctely renovated and put back into use. This adds

eavily to the department’s already overburdened work
load.

We have no problems regarding bad weather, and losl
time in this respect is negligible. To the Ugandan, Ken-
yan or Tanzanian, who is born and bred in this atmo-
sphere of sunshine and beauty, perhaps it does not mean
much. To us, however, the sunshine and the beauty of
the trees, shrubs and flowers that fill the huge areas
around the hospital act as a stimulus, and in this frame
of mind we work harder than we would do at home in
the snow, rain and high winds.

One of the great pleasures the engincer oflicers particu-
larly derive from New Mulago is the system of duects
which permeales every part of the hospital’s underbuild-
ing structure. Wide, well lit, dry and without pipes criss-
crossing at all angles, they are a real pleasure to work
in, Brian and I have on many occasions discussed dif-
ferent hospilals in the UK where the ducts have prac-
tically no lights, often 3 in of water, and a goodly num-
ber of pipes which were definitely put in the wrong
place. (Each of us has scars 1o prove it!)

Uganda’s building of new hospitals is rapidly expand-
ing. In upcountry areas, many new 100-bed hospitals are
being buill Lo cater for the many patients who cannot gel
to Mulago. A helicopter is also widely used Lo transport
patients in from outlying areas.

As is not the case in most hospitals in the UK, auto-
claves, electronic equipment and many other specialised
appliances come under our control for repairs. We have
no ‘makers man’, as a tule to call on. This means that
our indents for spares and so on must be figured out well
in advance, and it also gives the officers a very varied
experience in the repair and maintenance of many highly
sophisticated types of apparatus.

A summary such as this obviously misses out a good
deal, but if any of our members are interested in any
special facet of hospital engineering at Mulago, they
could contact either Mr. Brookes or myself.
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Fig. 1 180ft steel chimney with insulating lining {King's
College Hospital }
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MODERN
CHIVINEY

DESIGN

by M. Beaumont*

This paper was presented to a meeting of
the Midlands branch at Stratford upon Avon
on the 5th September 1969.

1 Industrial chimney history

1.7 !Introduction

Before T talk aboul the design of industrial chimneys |
think that I should first give a very brief account of their
history.

There is no record of the first industrial chimney, but it
is generally considered that, after man discovered fire and
found that it would keep him warm and cook his food,
he discovered that he could forge metals in his fires, and
then, no doubt, learnt that he could carry out smelting.
This led to the development of a crude type of chimney
to increase the draught in the furnace. This happened in
prehistory or on the very fringes of the earliesi records
which we have, and virtually no further industrial-chim-
ney development took place until the steam age.

The sleam age came aboul owing 1o Man's need for
minerals, Mining had been carried oul in this country
from before the time of recorded history- the tin, lead
and gold mines of Cornwall attracteg the first merchant
adventurers, the Phoenicians. As one descends into the
Earth one encounters water which percolates through the
soil 0 that when a nonporous stratum is reached it causes
floading at that level, The need for ihe metals, and, in
other parts of the country, for coal and iron ore, was so
intense that it was necessary to burrow deeper inlo the
earth, and so the menace of flooding became greater. To
overcome (his flooding pumps were used, but these were
crude, cumbersome and inefficient pieces of equipment.
They had 1o be worked by manpower, or. in some in-
stances, by animal power. However, this was not enough
and steam-operated pumps were first built during the
latter part of the 17th century.

These were soon improved into quite efficient pumps-
the sieam age had begun. This improvement in the pumps

* Jmmediate Past President, Natienal Federation of Masier
Steeplejacks and Lightning Conductor Engineers
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also brought about improvements in the boilers, which
were made larger and stronger so as to provide more
steam and 1o work at higher pressures.

This new source of power heralded the industrial
revolution, especially in the mills of Lancashire and
Yorkshire, Until then these had used water power, which
could not produce suiticient energy to run the larger and
heavier machines that were being built, but steam gave
virtually unlimited power. With the coming of steam
came the industrial chimney, Tt was found tha the taller
the chimney the greater was the draught, and as bailers
increased in size and efficiency so more draught was
required.

At this time there were three (raditional building
malerials: timber, stone and brick, Timber was, of
course, useless for chimneys, but stone and brick could
bz, and were, used quite successfully, the choice of mater-
ials being dictated by the malerials available. In Cornwall
where stone was plentiful, this was used, and many of the
old disused stone chimneys can still be seen in the Red-
ruth area, some of them topped with brick exien-
sions 1o increase the height and consequenily the draught.
Both stone and brick were used in the mill chimneys of
Lancashire and Yorkshire, depending upon local avail-
ability. This was a prime consideration, for, as roads were
poor, transport by road was both slow and costly. It
was nol unlil the coming of the railways thal reasonably
cheap transport became available.

These old mill chimneys were quile often massive
structures, Some of them reached 200 ft high and even
higher, and by about 1{X) years ago some had attained
the height of 300 fi, They were built in a variety of
shapes: square, rectangular, hexagonal, octagonal and
circular. They often had massive masonry heads, there
being a widely held, but erroneous, theory that a massive
head improved the draught. With improvement in (rans-
port the stone chimney lended to die out as it was more
expensive to build.

As the brickwork of the chimney was fairly (hick.
especially at the lower levels, the flue gases heated the
interior far more than the exterior, causing the interior
brickwork o expand. This expansion made the exterior
of the brickwork crack, and it was a constant source of
income (o the old-lime steeplejacks to fit steel relaining
bands to prevent (he cracks becoming wider, and also to
point up the cracks. Once bands were filled, they rusted
in time and had (o be painted, so that the fitting of bands
was not only an immediate source of income, it was also
a long-term policy.

To prevent, or at least to minimise, this trouble, fire-
brick linings were introduced. These consisted of fire-
bricks, set in fireclay, built as an independent wall,
generally 41 in thick but sometlimes 9in thick, with a
cavity of 2in between the lining and the shell brickwork
to allow for expansion, otherwise the same cracking
effect would tuke place owing to the expansion of the
firebricks. There was also the problem of sealing the gap
at the top of firebrick work to prevent the flue dust from
filling the cavity between the outer brick shell and the
firebrick wall, which would again cause expansion prob-
lems. The sealing of this cavity was by no means easy, as
firebricks have quite a large coefficient of linear expan-
sion. If the shell brickwork corbelled out over the cavity
a sufficient expansion gap had to be left. If it was too
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Fig. 2

Bracketed steel chimney, 30 ft x 14 in diameter
{Harrow Hospital)

large a cerlain amount of flue dust could enter which, in
due course, could cause expansion problems. If the gap
was too small the vertical expansion of the firebricks
would snap off the corbelled course of bricks and once
again expose the gap.

Until about the turn of the century virtually all chim-
neys were built from (raditional materials, but at the end
of the 19th and the beginning of the 20th centuries a new
building material came into use—mild steel.

Steel had advantages and disadvantages. It was both
cheaper and lighter, and could be erected far more
quickly than a brick chimney could be buill, but iL had
the disadvantage of requiring more frequent mainien-
ance, and it had a shorter life, even though sleel chim-
neys could be fitted with firebrick linings to prevent oo
much heat damaging the steel.

Sieel did, however, gain quite a hold (Fig. 2), especially
as new and smaller factories were being buill, particularly
in the light industries. Steel chimneys were also being used
on a number of the new electricity-generaling stations
which were being built, The electricity generators of these
were driven by steam turbines, which in turn were fed
with steam produced in water-tube boilers. The boilers
were equipped with large induced- and forced-draught
fans so that high chimneys were not required to produce
draught; the steel chimneys were fairly short, say 50 ft
high, and were mounted on Lhe structure of the boiler
house, generally at fan-floor or roof level. Consequently,
iheir light weight was a great advantage,
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These early steel chimneys were of riveted construction
and could be made in gquite small diameters, down to
12 in diameter or so, to serve the smaller cross-tube and
Fconomic boilers. The larger Lancashire-type buoilers
were still generally served by brick chimneys.

Between Lhe First and Second World Wars, electric-arc
welding came into more general use, mainly owing Lo the
introduction of the coated electrode, and some of the
smaller chimneys were made vusing this process, aithough
the vast majority of the larger steel chimneys were still in
the more traditional riveted form.

Reinforced concrele made ils appearance before the
1914- 18 war as a structural material, and chimneys were
constructed from reinforced concrete with varying
degrees of success. but between the wars it was developed
1o be a good and reliable type of construction for chim-
neys, other than for precast-concrete chimneys which
presented a number of difficulties. In general, concreie
chimneys were either partially or wholly fitted with a
firebrick lining, very much as for brick chimneys.

Fig. 3 Woelded chimney fitted with aluminium insulating
cladding, 55ft x 18in diameter (Thornbury Hospital)

Up until the end of the Second World War the great
majority of boilers were fired with solid fuel, although
after 1918 oil firing started to gain popularity. How-
ever, after 1945, owing to the increased cost of labour and
transporl, and consequently the increased cost of solid
fuel. ofl firing became far more popular.

1.2 Prohlems of oil fuel
Oil fuel has one great snag, however. Heavy fuel oil
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coniains up to 49, sulphur, which afler firing becomes
S50, and 80,. These gases have an acid dewpoint of
about 290°F and when they come inlo contact with a
cool surface they condense out and form dilute suiphuric
acid, which attacks the inner surface of the chimney. In
the case of a steel chimney this condensate attacks the
steel and forms ferrous sulphate in the form of a spongy
flake. These flakes become detached from the surface of
the chimney and are carried away in the flue-gas stream,
falling nearby in the form of black smuls which dirty
washing and surrounding property, and cause complaints
from neighbours.

This problem became so acule that some faclory
owners were threalened with, and in some inslances acl-
ually served with, injunctions to prevent the usc of their
chimney, Such a threat was, of course, very serious and
some factory owners reconverled from oil firing to solid
fuel. This was a retrograde step, but it was essential o
keep the faclory in operation,

1.3 Insulated chimneys

British Petroleum, among other oil companies, carried
aul a great deual of research to prevent this “smutting’ as
i was called. and a paper published by Lee and Randell
of BP and Professor Blum of the BLRA indicated that
the fitting of zluminium insulating cladding to a sieel
chimney prevented, or greatly minimised, smutling.

This type of insulation has proved very eflicacious. For
example, my company has fitted over 5000 steel chimneys
with aluminium cladding (Fig. 3). It has the great advan-
tage that the aluminium cladding can be fitted (o existing
steel chimneys as well as 10 new ones. A further adapta-
tion of the aluminium cladding, to increase ity efficiency,
is to fit an insulating mineral-wool mattress beneath the
cladding. There are other methods of insulating a stecl
chimney, such as making a double skinned chimney and
filling the space between the two skins ¢ither with alum-
inium foil or with another type of loose-fill insulating
malerial, but this can only be used on new installations.

All of these methods, however, are dependent on the
heat loss through the cladding, for if the surface tempera-
iure of the inner shell which carries the flue gases drops
below the acid dewpoint level, condensation will take
place and smutting will occur. This loss of temperature
is dependent on three factors: first, the effectiveness of
lagging, secondly, the velocity of the flue gases, and
thirdly, the inlet temperature of the flue gases. The effec-
tiveness of the lagging controls the heat Joss, the velocity
of the flue gases is in an inverse ratio (o the heat losses
{i.e. the higher the velocily of the flue gases the smaller
the heat loss) and the inlel temperature of the flue gases
must be high enough that, afier the heat losses described
above, the shell temperature still remains above the
acid dewpoint at the top of the chimney.

This phenomenon of acid condensation also takes
place in brick chimneys but does not show up as quickly;
the sulphuric acid atiacks the inner face of the brickwork
and, particularly, the mortar. The mortar can erode to
such an extent that bricks become completely loose and
will even fall under certain conditions.

The same problem occurs in concrete chimneys. The
acid attacks the surface of the concrete, which spalls and
exposes the reinforcing steel, which in turn is attacked by
the acid and can in time completely disappear.
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1.4 Clean Air Act

The Clean Air Act of 1956 brought about a great
alteration to chimney design. Basically it laid down that
the velocity of the flue gases should reach a required
minimum and that the gases should be discharged at a
certain minimum height depending on the size of the
boiler, on whether it is fired with solid or oil fuel and on
the density of the local air pollution, This has the ten-
dency of reducing the bore so that the velocily of the flue
gases is increased, and also increases the height. This is,
of course, all to the benefit of the chimney manufacturer
or builder, but it produces a number of problems.

Basically. steel and concrete chimneys are cantilever
beams standing on end, stress loading and deflection both
increase greatly as the length is increased and the dia-
meler decreased, and they eventually reach uneconomical
proportions. A brick chimney is just a pile of bricks
which are held in position by their own dead weight, and
once again deflection can cause insurmountable struc-
tural-design problems, for besides being able to withstand
their own dead weight all chimneys are affected by the
applied wind loading, which can be considerable,

1.5 Flue-gas velocity and its influence on chimney
design

It is necessary Lo maintain the flue-gas efflux velocity,

which is relatively easy if the principle of one boiler Lo

one chimney is followed. 1f two boilers are connected

Fig. 4 Brick-lined concentric chimney, 110 ft x 46} in dia-
meter. The outer chimney is aluminium-clad, and the dia-
meter of the inner chimney is 158} in
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Fig. 8 Painted and sandbfasted muftifiue chimney, 100 ft x
81in diameter, fitted with one 24in, two 21} in and one
12 in diameter inner chimneys. The largest inner chimney
has a monolithic lining giving an inner bore of 20in (Tor-
bay Hospital )

to one chimney, and when they are both on full load
the gas velocity reaches the desired speed, then if only
one boiler is on full load the flue-gas velocity falls
to half of that required. If the second bwiler is on half
load the flue-gas velocity drops Lo one quarter of that
desired, and smutting conditions are almost certainly
produced owing 1o the lack of velocity. However, small-
bore chimneys produce structural ditficulties which are
virtually insurmountable from an economic point of view.

One of the first attempts to overcome this difliculty
was by filting a midfeather or partition for the whole
height of the chimney, but this brought its own troubles
due Lo expansion—one side of the chimney became hot
and the other remained cool if only one boiler was on-
load. On uninsulated steel chimneys this was not too
serious, as the steel shell cooled very quickly, but this
caused smutling troubles. If the chimney was insulated
the shell remained warm and smutting did not take place,
but one side, being hot, expanded and the other side,
being cool, did not, Consequently, the chimney acted as
a bimetallic strip and the lop deflected owing (o expan-
sion. In one case a 70 fi chimney deflected as much as
nine inches when only one boiler was onload. 1 do not
consider that this is a practical design; my own company
discarded this type of chimney with the midfeather or
splitter plate, or, as it is sometimes called. the segmented
chimney, as undesirable some years ago,
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After the discarding of the segmenied chimney the
next developmen( was the concentric chimney, In this
there is an inner insulated chimney which is connecled
{0 one boiler, with a concentric outer chimney insulated
with aluminium cladding (Fig. 4). There were, of course,
certain design problems relating to lingar expansion, but
these have all been successfully overcome. This is proving
to be an excellent design, especially if the plant consists of
one large and one smaller boiler, or of three hoilers of the
same size, In the latler case the inner chimney serves
one hoiler and the outer chimney serves the other two;
thus the maximum flue-gas velacily can be obtained
whether one, iwo or three boilers are in use.

However, if there are a number of boilers of varying
sizes and a great flexibility of boiler loading is required,
asin a hospital, it is most advantageous if each boiler has
its own chimney, Because of structural limitations these
cannol always economically be made selfsupporting. It
is possible, however, o encase them all in a common
shell which carries the structural load. To prevent heat

Fig. 6 Brick chimney converted by the addition of an inner
steel chimney. The top of the original chimney was faulty.
and was rebuilt to its present height of 147} fr (St. Mary
Abbott's Hospital }

dissipation the space between the chimneys and the
outer shell is filled with a loose fill of insulaling material.
All chimneys are designed to expand independenily of
each other, and are so insulated that there is no metal-to-
melal contact between the inner flue-gas-carrying chim-
neys and the ouler structural shell (Fig. 5). This design
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can be made with multiple variations, and, if required for
aesthetic reasons, the outer shell can be fitled with alum-
inium cladding. Alternatively, the outer shell can be built
of concrete, but this type of construction is certainly
heavier and generally more expensive than if a steel outer
shell is used.

This type of chimney is gaining great popularily
among forward-thinking engineers. One of its very great
advantages over other types of multiflue chimneys is thal
should one of the inner flues wear out, and it must he
remembered thal no flue is everlasting, the loose insulal-
ing fill can be drained out, the defective inner flue re-
moved and a new flue installed. If necessary, this work
can be carried out when the other inner flues are onload.

A variation of this design can be oblained by filling
inner steel chimneys inside existing brick, concrete or
steel shells and similarly insulating them. This is particu-
larly useful when changing from, for instance, a bank of
coal-fired Lancashire boilers to a number of oil-fired
Economic boilers (Fig, 6).

All the chimney designs mentioned above are covered
by British patents.

1.6 Plastics chimneys

One of the types of chimney not described so far is the
plastics or glass-fibre chimney. Some remarkable results
have been claimed for these, but at present, in general,
they are of far more use as fume exhausts than as boiler
chimneys, mainly because of the flue-gas lemperatures.
In general, the upper temperature limit of the best plas-
lics chimneys is given as about 500°F. Now this, in itself,
is quite a high temperature for flue gases on triple- or
guadruple-pass Economie or package boilers, but one
has always to consider what happens should the flue-gas
temperature overreach this figure, This is possible if
the boiler tubes are not cleaned correctly or often
enough, or if, in a hard-waler area, the walter-sofiening
plant does not work correctly, so that the tubes become
covered with scale and do not transmit sufficient heat to
the water. The temperature of the flue gases then rises
considerably, and their heat is {ransferred to the plastic
which reaches its upper temperature limit and can be-
come brittle, causing the chimney to collapse. Tt has also
been found from experience that some of the plasties
chimneys which have been claimed to withstand a tem-
perature of 500°F have in fact failed at considerably
lower temperatures.

Plastics chimneys in general have litle structural
strength and have to be fitted with guys or supported in
a steel tower, the latter, of course, being somewhat costly.
There is also some evidence that they smut. They have
the advantage of being very light, but generally they tend
to be far more expensive than steel chimneys. However,
research in the plastics field is advancing almost daily,
and there is no doubt thal the technologists will in due
course find a solution to the problems which at present
beset them.

2 Factors in chimney design

In my opinion there are two factors in the design of
a chimney, The first is the operalional design and the
second is the structural design,

2.1  Operational design
Firsl, 1 believe that the most important consideration
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is the gas velocity in the chimney. In my opinion the
minimum gas velocity. when the boiler is on maximum
turndown, should not be less than 15 ft/s. That is, if this
is when the boiler is on half turndown, the gas velocily
on full load would be 30 fi/s. If the boiler is on one-fifth
turndown the gas velocity would have Lo rise to 75 ft/s al
tull load.

Secondly, height, Basically this is controlled under the
Clean Air Act as laid down in the Memorandum on
chimney heights, and, as previously mentioned, this
generally results in a chimney being far higher than it
would have been formerly,

Thirdly, the insulation must prevent the inner surface
of the shell of the chimney from dropping below dew-
point. | would emphasise here that acid condensation will
take place on the inner face of the chimney whether it be
steel, concrete, plastic or brick if the temperature of the
inner face of the shell falls below dewpoint level, The
insulation must be of sullicient thickness and efticiency
to combal the falling temperature of the flue gases during
their passage through the chimney; this falling tempera-
ture is related to both the velocily of the gases and 1o
the height of the chimney.

Fourthly, if the flue-gas inlet temperature is too low no
amount of insulation will prevent the condensation of
flue gases. To protect the inner surface of the chimney
it is necessary to provide a barrier between the flue gases
and the internal surface. This can be done in a number of
ways to be discussed later, but it must be remembered
that all linings are consumable and none will last forever,

2.2 Cold-air inversion

Auack by condensation can be brought about by cold-
air inversion at the top of the chimney. This is especially
prevalent when the chimney is on light load. The plume
of gas does not have enough bulk or sufficient velocity to
completely fill the bore of the chimney, cold air enters on
the windward side and descends the bore, mixes with the
hol gases and cools them to the level where they condense
out so that the condensate altacks the chimney. It is
generally because of this effect that the top of a chimney
deteriorates before the lower levels.

On all types of chimney cold-air inversion can be pre-
venled, or greatly reduced, by the fitling of a truncated
cone, or venturi, as il is generally called, Lo the top of the
chimney. The venturi normally has a slope of 15° to
minimise back pressure, but it must be appreciated that
the fitting of a venturi will cause a cerlain amount of
resistance owing to the reduction of the outlet area. This
resistance has (o be balanced against the thermal lift of
the hot gases, especially when on full load, to ensure that
the additional resistance does not cause more pressure on
the system than can be dealt with by the burner (Fig. 7).

In certain applications it is sometimes necessary (0
insulate the venturi to prevent condensate attack.

2.3 Structural design

This is a fairly simple matter. It is purely the correct
application of basic engineering principles coupled with
a considerable amount of knowhow (Fig. 1). A British
Standard has been issued entitled “The design of steel
chimneys’ (BS 4076). This standard took nearly four
years {o prepare, and I am pleased to say that 1 was res-
ponsible for getting the British Standards Institution to
undertake this work, and T also served on the committee.
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The standard contains 4 great amount of information,
and T would most strongly recommend thal whenever it is
proposed to design or specify a steel chimney this stan-
dard be used.

One very great advantage of the steel chimney over
other forms of construction is the speed with which it can
be made, erected and put into use. After a steel chimney
has been erecled it can be used immedialely, whereas
both brick and concrele chimneys have to dry out, which
necds (o be a lengthy process, otherwise structural faults
can develop.

Another advantage is that with the present rate of
industrial developmenlt a process which is absolutely new
can be completely outmoded in ten or fifteen years, the
plant then being either redundant or in need of very greai
expansion, A brick or concrele chimney is then a liability
which costs a large sum of money (o remove, whereas a
steel chimney can either be quickly and economically
dismantled for rcuse or, alternatively, it has scrap value.

Work has recenily started on a standard for the design
of concrele and plastics chimneys. [ am also a member
of this committee, but 1 feel that it will be some years
before the standard is produced.

[ do not anticipate that a standard will be produced on
brick chimneys, as the design of these, although basically
by rule of thumb, is quite sound and has proved its
value over the last 250 years or so. It must also be
remembered thal, owing 1o their high cost, brick

Fig. 7 Erection of venturi on a chimney measuring 225 ft x
102 in diameter
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chimneys may be considered o be obsolescent.

An alleged new type of chimney is making a come-
back. This is the precast concrete chimney. It is gaining a
litlle ground, particularly in small chimneys up (o say
506t ft high, at the expense of the traditional brick
chimney. In fact, it is more or less specified by ‘modern’
traditionalists. 1 do not consider that this {ype of chimney
is of a sound engineering design—1 have in the past seen
various serious structural failures in this type of chimney,
some of which have deteriorated into a highly dangerous
condition.

3 Corrosion

I will now elaborate on the problem of the corrosion
which can take place in a chimney, and the ways it can
be prevented or minimised.

As T see it, there are Lhree types of corrosion: atmos-
pheric, mechanical and chemical.

3.1 Atmospheric corrosion

Owing to our location in the upper half of the temper-
ate zone of the northern hemisphere, with a huge land
mass on the one side and a vast ocean on the other, we
do not have a set weather paltern. It is a well known
fact that our weather is variable, sometimes bad, some-
times worse! Tt is fairly temperale but we do have whal
seems to be a considerable amount of rain, Although our
annual rainfall is moderate compared with some coun-
iries, it is fairly evenly spread throughout the year. In
other words, we do not have a dry or a wet season. It is
basically permanently wet.

To a steeplejack, rain is a mixed blessing, It causes him
to get wet, which is uncomfortable, but it also corrodes
and erodes chimneys, and so helps {o provide him with
his bread and butter.

The action of weather on chimneys can be summarised
as follows:

Brick chinmeys

Rain attacks the jointing mortar and causes it to cor-
rode. This occurs on the whole of the exterior and, to
some extent, on the top few feet of the interior. If the
brickwork of a chimney is cracked, rain can enter the
crack, which, if followed by frost, freezes and expands,
thus increasing the crack in both depth and length.

Frost can also cause spalling damage to the surface of
brickwork.

Concrete chimneyy

A monolithic concrete chimney is a cantilever struc-
lure standing on end. Consequently, it must deflect under
wind load. This deflection causes hair cracks to form on
the surface of the chimney and rain is drawn into these
cracks by capillary attraction. Again, if this is followed
by frost it causes the face to spall and the cracks to ex-
tend. If the rain gels as far as the reinforcing steel the
steel corrodes. The build up of rust spalls the face of the
concrete, (hus exposing more reinforcement, and the
damage progresses ‘by the square’.

A precast conerele chimney is again a cantilever struc-
ture standing on end but with a difference in this case.
The precast concrete is made in a works under closely
controlled conditions, and as such is dense and of very
good quality, When the wind causes the chimney lo
deflect, the chimney bends in the way that a lobster does:

DECEMBER 1969

i.e. the segments remain solid but the joints bend. Hair
cracks appear in the horizontal joints, the joints fail and
the reinforcement can be attacked as in the monolithic
chimney.

There is one serious factor which can aflfect the pre-
cast type of concrete chimney if il is construeted in such
a way thal the reinforcing bars are in one continuous run,
If a vertical reinforcing bar parts owing to corrosion and
foad, it fails for the whole length of the chimney insiead
of just locally. Thus, if enough bars fail the chimney
becomes a stack of building blocks, only stable because
of their dead weight. As the chimney is designed as a
cantilever, under strong wind conditions there is lension
on one side; so there is a chance of its collapsing.

Plastics chimneys

As these are fair newcomers (o the chimney world not
a lot is known about them under operational conditions,
but it is known that they can, under certain circum-
stances, work harden owing to deflection, and conse-
yuently become unsafe.

Steel chimneys

Owing 10 the nature of their construction steel chim-
neys are visually affected by the weather more rapidly
than any other type of chimney. Bare mild steel will show
signs of rust after a few hours, and this will increase until
in time the steel is tolally consumed.

3.2 Mechanical corrosion

There are basically three types of mechanical attack
upon & chimney: heat, abrasion and wind loading.

3.2.1 Heat
If a material is healed it expands: this expansion
causes many types of problems.

Brick chimneys

If too» much heal is applied to the inner face of a brick
chimney the inner face will expand, but, as the heat trans-
fer rate is slow, the outer face will not expand to such an
extent. This will cause tension in the shell which, if
large enough, causes the shell to crack, The cracking will,
besides damaging the bricks, also permitl allack by the
weather,

Too much heat can also cause the inner face to spall
owing Lo local expansion problems. This can be very
serious.

To prevent attack by heat, firebrick or insulating-brick
linings are used, bul, as previously mentioned, provision
must be made for the expansion of the lining, These ex-
pansion problems do not normally occur when an insulat-
ing-brick lining is used, but insulating bricks will not
withstand such high temperatures as will fircbricks. In
special cases in high-temperature chimneys, both types
of lining are used,

Concrete chimneys
The effect of heat on concrete chimneys is similar to
that on brick chimneys.

Plastics chimneys
If too much heat is applied to the inner face of a plas-
tics chimney, two things can happen. Depending upon
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the nature of the resin used in its construction, it will
either harden or soften. If it hardens oo much it becomes
brittle and will not withstand shock or deflection loads.
If it becomes soft, the result is obvious.

Steel chimneys

Steel can withstand far higher operating iemperatures
than can unprotected brick, concrete or plastic, but al
clevated lemperatures il can spall.

3.2.2 Abrasion

Abrasion can be extremely serious as it is insidious—
quite often the first sign of this type of attack is a hole
in the side of the chimney, It is mainly brought about by
grit parlicles from solid-fuel boilers being carried in a
fast-moving gas stream impinging upon the chimney sur-
face. This is especially noticeable at points where the gas
stream changes. The particles of grit are projected againsl
the side of the chimney, since because of their mass and
velocity they are thrown to Lhe outside of Lthe gas stream
when it changes direction.

This type of attack does not normally iake place on
chimneys serving oil-fired boilers but is prevalent with
solid-fuel and p.f.-fired boilers, especially if there are high
gas velocilies owing to forced or induced mechanical
draughts.

Abrasive atlack can take place on brick, concrele,
plastics or sieel chimneys. The results become obvious
far more rapidly on plastics or steel chimneys owing to
their relatively thin shells compared with the much
thicker shells of brick or concrete chimneys.

3.23 Wind loading

When a strong wind blows on any type of chimney the
chimney will deflect to a certain extent depending upon
its height, diameter and construction.

Brick chimneys

Wind loading on a brick chimney will cause it lo
deflect and, in fact, brick chimneys do deflect far more
than is normally expected. To a steeplejack on the top of
a 1all brick chimney the swaying can be quile noticeable,
and this swaying can produce cracks, Normally these
follow the line of least resistance; i.e. the mortar, This
results in zig-zag cracks, whereas heul generally causes
the bricks themselves to crack.

Once again, rain can enter these cracks with the results
referred to above.

Concrete chimneys

Normally, in well designed concrete chimneys, serious
cracks due to deflection do not occur, but small hair
cracks most certainly do. These can in due course cause
spalling of the surface and rusting of the reinforcement
as previously described

Plustics chimneys

Owing to the low yield point of plastics malterials all
plastics chimneys have to be supported either by guy
wires or within a structure which carries the wind load.
There have been cases, however, of plastic chimneys
deflecling despite their supporting guys, for no guy can
be ‘bar tight’. This has caused work hardening, embrittle-
ment and subsequent collapse,
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Fig. 8 Three acrodynamic helical fibreglass stabilisers fitted
to the top 30ft of a 3-flue B88ft chimney (Forest Gate
Hospital)

Steel chimneys

Deflection caused by wind does not normally matier In
a steel chimney as the steel has a high modulus of elas-
licity and will normally return Lo ils original position
without damage. Occasionally with self-supporting steel
chimneys, owing (o the design of the chimney and con-
ditions brought about by the topography of the surround-
ing district, wind-excited oscillations can occur, These, if
they are severe enough and continue for a long period,
can cause failure of the chimney, either by the fracturing
of the jointing bolts in the flanges owing (o continual
reversing of the stresses brought about by rapid oscilla-
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tions, or from metal fatigue in the shell brought about in
the same manner. This, of course, can cause collapse.
(See Fig. 8)

3.3 Chemical attack

This type of attack causes considerably more damage
than the combination of both atmospheric and mechan-
ical attack. It is the basic cause of smut emission as well
as being the main source of corrosion in all types of
chimney,

[ have described the cause of chemical attack. The
acid condensate will attack all types of chimneys, but it
altacks them in various ways.

Brick chimneys

The acid will attack both the bricks and the mortar.
The amount that it will attack a brick depends on the
density of the brick and on the amount of liguid it will
absorb. The sofler the brick the more acid it will soak
up: lhere have been occasions when extremely dense
*acid-resisting” bricks on the inside face of a chimney
ha_\(fje been penetrated to a depth of more than an inch by
acida,

Generally, however, il is the mortar which suffers most
from the attack, Brick chimneys are normally buill from
gauged mortar; i.e. sand. cement and lime. This mortar
is. to a cerlain extent, hygroscopic, and hence will
absorb the acid which destroys it. It is often possible to
remove the bricks from the inner face of a brick chimney
by hand owing to the complete deterioration of the mor-
tar. There are inslances where the acid has percolated
right through to the outside of a three-brick wall (27 in)
of a chimney and has then run down the outer surface.

When a brick chimney is out of plumb, especially if it
‘leans’ for part of its height, this is normally due (o acid
attacking the morlar. With this type of defect a chimney
normally leans into Lhe prevailing wind. This is because
the windward side is the colder, and thus the acid is more
likely to condense out and attack this side rather than the
lee, or warmer, side.

Concrete chimneys

The effect of acid on the interior of a concrete chimney
is virtually the same as on a brick chimney. Il enters
through hair cracks or is absorbed into ihe surface,
rcaches the reinforcing bars, which it destroys, and can
finally reach the outside of the chimney,

Concrete chimneys do not normally *lean’ as do brick
chimneys.

Plastics chimneys

These can also be affected by acid condensation. There
are instances of fibreglass-reinforced plastics chimneys
which have corroded from } in thick to paper thin in less
than twa years owing to acid attack,

Steel chimneys

Uninsulated steel chimneys are, of course, very
adversely affected by acid condensate as previously des-
cribed.

4 Prevention of corrosion
41 Atmospheric

In the case of atmospheric attack a barrier is placed
between the irritant and fabric of the chimney.
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Brick chimneys
One of the earliest methods Lo prevent weather attack on
the outside of brick chimneys was (o paint it with boiled
oil. This penetrated into the surface of the bricks and
mortar and formed a barrier. 1t did wear away in lime but
was nevertheless quite simple, cheap and effective. 1t has
now been replaced by the application of a clean silicone
sealer, which while more expensive is more effective and
lasts far longer.
It was not normal (o treat the interior of brick chim-
neys in this way bul they were sometimes coated with
tar 1o prevent condensate atlack.

Concrete chimneys

The best way Lo prevent weather attack on the exierior
is Lo paint the whole of the outer shell with a silicone
sealer, and then to apply a siliconised chlorinated-rubber
paint. This seals the hair cracks and prevents rain water
being absorbed through capillary altraction.

As with brick chimneys, concrete chimneys are nol
normally treated on the inside.

Plustics chimneys

Normally no exterior protection treatment is given o
plastics chimneys, but the shell can be pigmented during
manufacture if required.

Steel chimtieys

To prevent corrosion from weather on the outside of a
steel chimney. there are several different freatments.
First, the old and well-tried method of painting. It is, of
course, essential that the surface is clean before the
application of the paint, but the selection of the correct
type of paint is as important, For low-lemperature chim-
neys a good bituminous paint is as good as anything, It
will withstand temperatures up to about 400°F quite
well, il is cheap, and as it never sets 10 an enamel-like
hardness it can accommodate expansion of the steel shell.
If, however, the temperature goes too high it will burn
oft and the chimney will soon show signs of rust,

For higher temperatures a good aluminium paint is
usually used. This will gencrally withstand temperatures
of up to 600-650°F, which is hot for a boiler chimney,
but if the temperature rises higher than this it will tend
to flake off as it cannol accommodate the expansion of
the steel. For very-high-temperature chimneys, i.e. over
650°F, it is almost impossible (o find a suitable paint.
This is despite paint manufacturers’ claims; although no
doubt these claims are made in all sincerity, they are
normally based on laboratory experiments rather than
practical field tests.

There are a few kinds of paint for high-temperature
chimneys which are as good as the manufacturers claim,
but these oflen require site mixing, very special cleaning
of the chinney which is not normally praclicable, bring-
ing the steel up to a certain temperature after the first
coatl and holding it at that temperature for a certain time
for curing, and so on. This is all very well in a laboralory,
but not in the field.

A second method is to shot blast, metallic spray, and
seal with a silicone sealer at the works. This is very effec-
tive on the exterior of steel chimneys, but is somewhal
expensive,

A third method is to apply an outside cladding of
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aluminium. This normaily insulates, prevents corrosion,
and only requires very little maintenance.

4.2 Mechanical

This is normally achieved by the barrier method. A
consumable barrier is used inside the chimney. This can
be dense brick, firebrick or gunned concrete, and it pre-
vents the abrasion of the chimney shell. The lining is, of
course, consumed in time but it can always be replaced.

Mechanical damage from heat is prevented in the same
way: a barrier of firebricks, insulating bricks, castable
refractory or gunned lining is used, This type of lining
can be applied to brick, concrete or steel chimneys.

4.3 Chemical
Brick and concrete chimneys

Internal corrosion is normally dealt with by the fire-
brick or insulating-brick lining, The lining does become
contaminated with acid, but as it is consumable jt can be
replaced withoul damage occurring to the shell of the
chimney. 1t is, of course, impossible to replace the lining
if the bore is too small to admit a man. The minimtimn
bore within which a man can work is normally 24 fi dia-
meler and even so working conditions are extremely
cramped,

On low-temperature chimneys where a great deal of
condensation may be expected, or where there is a gas-
washing plant, acid-resisting linings are ofien fitted.
These will only stand temperatures up to about 400°F; so
they can only be used in cold chimneys.

Plastics chimneys

These can be attacked by acid condensale but are not
normally fitted with a lining, The durability of a plastics
chimney depends upon the resin used in its construction;
these resins vary considerably, so it is essential that the
correct grade of resin is selected for the problem in hand.
As far as 1 know, there is at preseni no commercial-
quality resin which is both acid and heal resistant and of
adequate structural strength to replace the conventional
self-supporting type of chimney, but no doubt a suitable
resin will be developed if there is sufficient demand.

Steel chimneys

The attack of acid condensate in a steel chimney can
be combated in lwo ways, either by a barrier 1o pre-
vent the acid attacking the steel, or by preventing the
condensate forming. The barrier can take one of several
forms.

Paint can be used. This is not very effective and can
only be regarded as a short-term measure. It depends
very much on the quality and type of paint and on the
way in which it is applied, on the temperature involved
and on the strength of the condensate, but its life is nor-
mally measured in months rather than in years,

The metal can be shot blasted, hot metallic sprayed,
and then treated with a silicone sealer as with the exterior
treatment. The life of this type of barrier varies greatly
according to conditions, but it can normally be expected
to last for between three and ten years according to
the severity of the attack.

A firebrick or insulating-brick lining can be used as
in brick chimneys. A plastics coating can be applied. This
is only suitable for very-low-temperature chimneys, say
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nol more than 250¢F, and it is often very briitic and can
be damaged by thermal or mechanical shock. A rubber
{ining can be applied, but, once again, heat is the limiting
factor; rubber will not normally stand temperatures any-
where near as hot as will plastics, but it is far more
resilient to shock.

A gunned lining can be used. This can be one of a
number of types, which are described in the new BS 4207,
It can only be used on larger chimneys, say 4 ft diameler
or over, but is very effective, 1t is consumable but it can
be patched. and if the correct iype is selected it has a long
life so that this would appear to be the best of barriers,

On small-diameter chimneys a refractory lining can
be cast. This has similar results to a gunned lining, but
is, of course, not replaceable because of the access
problems.

The second method of combating acid condensate is
of course to prevent it from forming. This is done by
insulation; if the temperature of the shell can be kept
above the dewpoint of the flue gases condensation will
not occur. It is obvious that some condensation must
occur when cooling down, but the latler, particularly, is
negligible, as when the boiler goes offload the acidic flue
gases purge quite quickly. As mentioned above, it is no
use {rying to insulate a chimney if the temperature of the
flue gases is so low thatl despile any insulation the tem-
peralure falls below dewpoint level. If this is the case it
is essential thal a barrier be used.

5 General design

It must be appreciated that some corrosion, and con-
sequenily deterioration, will take place on all types of
chimney, but this can be kept to a minimum by proper
design.

Far too often a chimney is outlined by the architect
$0 that it will harmonise with his design for the building,
and little or no consideration is given o ils operational
design. Fortunately, the Clean Air Acl has forced archi-
tects to keep 1o minimum heights for chimneys, bul even
so the average architect has litle or no knowledge of
detailed chimney design from an operational point of
view.

I would submit that the operational design of a chim-
ney is a complex subject with many variables which have
to be taken into account, so that the chimney must be
designed operationally before it can be designed struc-
turally, let alone aesthetically. The architect, with the
vast field he has 1o cover, cannot spend the time 1o be-
come a specialist in all the facets of his profession, but
must generalise and rely upon specialist advice for
detailed design.

If a chimney is not designed to be operationally correct
it will be a constant source of trouble and will require
heavy maintenance. Sometimes this may cause periods of
outage which cannot be accommodated withoul disrup-
tion of production. I will have a far shorter lifespan than
is necessary, and it will cause the works engineer un-
limited worry and trouble,

As a steeplejack I am preaching against my own
creed, bul as a businessman 1 abhor waste, especially un-
necessary waste, if it is caused by a professional man who
will not accept advice given freely by a specialist who has
spent many vears actively dealing with the multitude of
problems affecting chimney life and design.
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Conversion of prewar Kitchen

by D. W. Foster, M.A,, A HA*

The Stellex tray system was introduced at Wythen-
shawe Hospital in June this year. Il took six weeks to
phase in the service to 14 wards, including children’s.
geriatric, medical and surgical, totalling approximately
300 patients.

The kitchen itself was a prewar building and many
old army facilities were still in use, The cooking and
serving area measures only 59 x 24ft (Fig. 1) and

oy

Fig. 1 Heated bain-marie counter with meals being prepared and
loaded into the tray trolleys

the trolley bay and cenfral wash-up area is 36 x 2411
(Fig. 2). The entire syslem has been installed within
this space; resiling of cerlain pieces of existing equip-
mentl and slight alterations to the structure within the
area have been necessary, but ample space has proved
to be available.

The existing kitchen-staff establishment has not been
increused with the introduction of (his system, and the
standard of cooking, portion control and presentation
has improved tremendously owing to the fact that the
calering staff have a closer liaison with the patients.

Every day a menu card is issued to each patient from
which he can select the next day’s meals, A choice of
soup, two hot and one cold main dish, and three choices
of sweel including cheese and biscuits are offered at

*Deputy Group Secretary, Baguley and Wythenshawe Hospitals
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lunch time, and similar choices are available at other
meals. The patient is also given a choice of portion size,
and therapeutic diets are similarly catered for.
Fewer initial problems have occurred than expected
as the sysiem has proved 10 be very adaptable to the
hospital’s particular requirements. The appreciation of
the patients, who are now able to select their meals and
have them served on a tray, has been very well received.

Fig. 2 Trolfley parking bay and Stellex automatic time sequencer
which will pragressively switch on and off one or more trolleys
at fixed intarvals to reduce the electrical foad
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« Market News + |

For further details, simpfly encircle the re-
levant number on the reply-paid postcard

Evacuation valve

The new Power Utilities Ltd. air-
evacuation valve, the ‘W' type, is made
in two sizes: the 1W valve handles
200ft%/min and the 2W valve 500
ft*/min at a pressure of 0-1in w.g.
The wvalves can be easily adjusted
onsite after installation so that they
operate at any pressure in the range
0:02-0-12in w.g. They are therefore
ideally suited to installation in operat-
ing theatres and other clean areas.

The ‘W Valve has been designed
specifically for use on internal walls
where cascade systems control the
air flow and Aercon X-type valves are
used on external walls,

All parts in contact with the air flow
are made of stainless steel ; the valves
are easily cleaned and are resistant to
mild detergents and antiseptics.

If required, these ‘W’ Type valves
can be supplied with mild-steel wall
sleeves, complete with metal tongues
for building into brickwork. HE 102
Power Utilities Ltd.. Lombard House,
Great Charles Street, Birmingham 3

‘Gas in hospitals’

A new brochure available from
the Gas Council sets out the case
for choosing gas to fuel new and
converted hospital equipment.

Appliances ranging from a 20m
Btu central boiler to individual gas
fires are described, and the brochure
goes on to cover catering, incinera-
tion and sterilisation.

The total-energy concept is des-
cribed, in which gas turbines pro-
vide generated electricity, the waste
heat from which can provide hot
water, space heating or air-
conditioning. HE 103
Gas Council Commercial Gas Centre,
Tottenham Court Road, London WT
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‘All risks’ fire extinguisher

A new extinguisher which utilises
low-toxicity BCF (bromochlorodi-
fluoromethane) as the extinguishing
medium is now available. The ex-
tinguisher has a completely new
modern design ; there is no safety clip
or cap to remove and the instructions
are limited to 'Hold upright, aim at
base of fire, squeeze trigger’. Opera-
tion automatically breaks a small tab
seal to reveal an ‘empty’ sign.

BCF is a vaporising-liquid ex-
tinguishant of very low toxicity. It is
efficient and safe for use on class A,
class B and, because it is electrically
nonconductive, class C fires. The
small size, neat appearance and
simplicity of the extinguisher make it
ideal protection for commercial

vehicles, laborataories, garages, switch
rooms and all locations where mixed
risks are encountered. A mounting
bracket is provided.

Recharging is effected by unscrew-
ing the head, replacing the spent body
with a new factory-sealed charge and
inserting a new sealing tab.

The extinguisher is manufactured in
twao capacities to contain 1%Ib or
31b of extinguishant. The extinguisher
head, containing the simple trigger
mechanism and the nozzle, which
emits a flat finely divided spray,
screws directly onto the seamless
red-anodised body. HE 104

George Angus & Co. Ltd., Angus
House, Westgate Road, Newcastle
upon Tyne

ram
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Computer data-acquisition systems

Hewlett-Packard Ltd. have an-
nounced medical-computing systems
designed for cardiovascular and bio-
medical research and intensive-care
patient monitoring. These new
medical-data systems use a computer
to control measurements and to
process data. They can display
trends, decide when to sound alarms,
standardise readings, compute aver-
ages and deviations, and perform
other related functions. The systems
are intended to let users spend time
on medical rather than computer-
operating problems.

The user controls the computer

either thraugh switch registers and
a teletypewriter or through a marked-
card reader using |IBM-type cards
marked with a lead pencil. Online
physiological data, such as e.c.g.,
pressures and temperature, are deri-
ved from a variety of signal amplifiers.
Offline information, relating to the
administration ~f drugs, or clinical
notes, is routed through a teletype-
writer and marked-card reader. Qut-
put is through the teletypewriter or a
cathode-ray-tube display. HE 105

Hewlett Packard, 224 Bath Road
Slough, Bucks.
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Filtered-air units

A range of air-filtration units is
being manufactured by Stewart King
Industries. Full air-conditioning sys-
tems are not always possible, but
Airking air-filtration units are rela-
tively inexpensive and can be instal-
led for ane-fifth of the cost of the
mast economical air conditioning.

By providing filtered fresh air with
the windows closed, they reduce
the amount of pollen, bacteria, smoke
and dirt admitted into a room. By

P
A

keeping the windows closed, of
course, noise levels are also mini-
mised.

Rooms fitted with this equipment
can be pressurised, so that any air
leakage is out of the room and
when doors are opened less contami-
nation is admitted,

A heater inside the unit, coupled to
a thermostat, prevents cold spots
during winter operation. Acoustic
insulation of the fan ensures quiet-
ness.

Stewart King make units to two
standards, both containing filters
tested in accordance with BS 2831.
The two standards are 95% at 5 um
for general ward work and 95% at
0-5 um for more critical operations.

HE 106
Stewart King [Industries, Aysgarth
Road, Waterloovilfe, Hants.

Kubomat boilers

IDC Thermodynamics was formed
in October 1968 for the purpose of
designing and manufacturing boilers
and thermal-process equipment. To
this end the British manufacturing
licence for SHG plant was acquired.
SHG of Kassel, Germany, are known
throughout the world for their waste-
heat boilers, and the experience
gained in this field has contributed
towards the development of a range
of package boilers.

IDC Thermodynamics undertook
to develop the package hot-water and

L
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steam boilers for the requirements of
the UK market. These boilers are
known as the Kubomat and the range
isnowcompleteforsizesfrom1:-6t0 16
million Btu/h for hot water and from
175010 230001b/h forsteam. Kubomat
boilers are suitable for firing with oil,
towns gas, natural gas or l.p.g. The
manufacture of these boilers is now
well under way, and the first units are
already in operation, HE 107

The [DC Group Ltd, [ndustrial
House, Stratford upon Avon

Steel protection scheme

Metalife Ltd. have recently deve-
loped an organic anodic-metal
system, System 202, to provide
economical long-term protection in
high-humidity, nonchemical environ-
ments such as in catering kitchens.
This system combines blast cleaning,
cathodic protection and an environ-
mental barrier, and can be utilised for
protecting new steel projects or for
the planned maintenance of existing
steelwork.

1t is claimed that, when used in
conjunction with System 202, blast
cleaning is a one-off operation
whereby the costs are never repeated.
Immediately after blast cleaning
Metalife Clad is applied by spray;
this is a quick-drying anodic-metal
coating which does not interfere with
the speed of production or work flow.
This is followed by the application of
Metalife EB2. This part of the system
is regarded as a direct alternative to
galvanising or metal spraying and is
more economical and versatile. The
system is concluded by a coat of
Metalife AS3 which acts as a self-
sealing environmental barrier. This
provides an attractive matt grey
finish.

Metalife operates a free corrosion-
engineering service which can moni-
tor each step through regular visits by
technical engineers to all the con-
tractors. This procedure is to ensure
that the predetermined standards of
cleanliness and application are met.

HE 108

Metalife [International Ltd., Claro
Road, Harrogate, Yorks.

Smoke detector

New from Photain Controls Ltd. is a
smoke detector for use with warm-
air central-heating systems. It consists
of a light probe and optoelectronic
detector which are mounted in a cast
aluminium housing on the return-air
duct to the central boiler. The light-
activated switch is set to switch off
the boiler as soon as a certain level of
smoke density is detected ; this level
can be set ansite, atlowing for varying
expected conditions,

The unit is suitable for gas or oil-
fired systems, and has completely
fail-safe circuitry. The complete sys-
tem is retailed at £16. HE 109

Photain Controls Ltd., Randalls Road,

Leatherhead, Surrey
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Clippings

The UKAEA, Harwell, has just taken delivery of a
giant electron microscope which has been successfully
tested at a potential of one miltion volts. Supplied by
AEl Scientific Apparatus Ltd., the EM7 microscope is
the first commercial million-volt microscope to be built
in Europe. The Harwell instrument is one of five
ordered from AEI to a total value of £1m.

The microscope is to be used to investigate thicker
metal sections than has hitherto been possible with
conventional high-resolution equipment. However, one
of the most exciting possibilities is that the very high
penetrating power of the electron beam may enable
biologists to study not only cell structure but also
maybe actual living material in special protective sur-
roundings in the microscope.

The EM7 microscope design has been evolved in very
close collaboration with prospective users, and this
has led to the inclusion of particularly novel cperational
features. For example, the generator and beam accelera-
tor are each housed in sulpher-hexafluoride-filled
pressure vessels, giving flexible operation in the range
0-1-1 MV and the possibility of future extension to
1-2 MV. The controt system for moving the specimen
under examination is also particularly simple, consisting
simply of a single 'joystick’, which allows for movement
in any direction with a wide range of speeds.

The microscope weighs 22ton, of which the electro-
magnetic lenses provide about Xton each. Magnifica-
tion ranges from 16 x 10° times right down to 63
times, and the resolution is put at 10~ 7m, though this is
expected to be improved in the coming months.
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In 1895 a warm-air ventilation plant was installed at
Sunnyside Royal Hospital, Montrose. Now it has just
been demolished to make way for new plant, after
heating the ground-floor rooms through a series of
under floor ducts for over 70 years. In an unprecedented
spate of modernisation, almost all of the electrical
wiring in the hospital has also been replaced and it is
now on a.c. supply throughout. The steam-driven d.c.
generators that have been used up to now will be
scrapped shortly.

The Wessex RHB has awarded the £3-4m. second-
phase contract for Basingstoke’s new 600-bed district
general hospital to W. E. Chivers & Sons Ltd. Work
begins on the 17th November, and is due for final
completion in April 1973. The new unit will be the
town’s first all-purpose hospital, many acute cases
having previously been sent to Alton or Winchester
hospitals. The present hospital-bed capacity in Basing-
stoke is 182.

The ward units will be housed in a five-storey tower
block, consisting of four floors of general wards, each
taking 120 beds, and one floor of special wards for
children, geriatrics etc. On first-floor level will be seven
operating theatres and an intensive-therapy unit, and
the remaining facilities will be on the ground floor and
hasement ievels.

Reinforced concrete frames with brick infills will be
used throughout, except in certain cases where steel
framing is to be used. The total area of the new project,
including landscaped grounds and car parks, wili be
approximately 30 acres.

N TN

Britain’'s 12th International Mechanical-Handling
Exhibition will take place at Earls Court, Landon, from
the bth 16th May 1970. The exhibition is held on alter-
nate years; the last exhibition. in 1968, featured
products from more than 300 British and foreign firms
and attracted visitors from over 80 countries.

In 1970 more than 550000 ft* of exhibition space will
be available, showing, for example, industrial trucks,
conveyors of all kinds, bulk-handling plant, elevators,
hoists and winches, and storage equipment.

L e e e ]

British Insulated Callender’'s Cables Ltd. has antici-
pated problems of the changeover to the metric system
by training a number of its regional sales staff as
metrication officers, so that they can help customers.

They will be able to advise not only the supplier, but
also the user, installer and distributor.
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x Posthox x

Dear Sir,

I have just finished rcading “all’ of the new Journal,
and feel I must congratulate you and the Council on the
new approaches and outtook in this which can be so
informative. May L, as a member, express my thanks
for giving all of us what will be a highly respected voice
in our complicated field.

I B. James

7 Ellwood Path, St Dials
Cwmbran, Monmouthshire

THE HOSPITAL ENGINEER




S

m,ﬁ?w-ﬂﬁ"‘ e

« Members Diary * |

SCOTTISH BRANCHES SEVENTH
JOINT AUTUMN CONFERENCE

A most successful Conference was held at the Aber-
deen Rovyal Infirmary on the 16th-18th October,

The President of the Institute, G. A. Rooley,
acted as chairman at the opening and introduced
Professor R. lreland, LL.B., M.A., Q.C., Chairman of the
Board of Management for Aberdeen General Hospitals,
who officially opened the Conference. The first session,
which followed, was chaired by the President, and was
given over to a paper on ‘Modern heat exchangers' by
F. Hicks, of The British Steam Specialties Ltd.*

Mr. K. W. Wilson, Regional Engineer, Western
Regional Hospital Board, was the chairman in the
afternoon, when a paper on ‘Bioengineering’ was given
by John Hughes, B.Sc., of the University of Strathclyde.
This was foliowed by a paper on ‘Internal automated
transportation in hospitals’ given by Mr. G. J. Belt of
Drayton Castie Ltd.

On the Friday morning Mr. C. W. King, Hospital
Secretary, gave an invigorating talk on the history and
development of the Foresterhill Site, upon which the
Aberdeen Rovyal infirmary stands. This was followed by
a film on the Finessa’ food distribution system in
hospitals. Mr. E. L. Taylor, Regional Engineer, Eastern

Regional Hospital Board, was the chairman for the
session.

The afternoon was taken up with a visit to the new
laundry and c.s.s.d. and the Phase | development of the
Aberdeen Rovyal Infirmary.

The final session on the Saturday morning was
chaired by Mr. C. H. Harris, Regional Engineer, North
Eastern Regional Hospital Board, and took the shape of
an open forum. Members of the forum were G. A.
Rooley, J. E. Furness, the Institute Secretary, Mr.
Duncan MacMillan, Group Engineer, Inverness Hospi-
tals Board of Management, and Mr. F. R. Patter, Group
Engineer, Edinburgh Southern Hospitals Board of
Management. Various subjects were dealt with by the
forum and a lively general discussion ensued.

The Canference Organising Committee is to be con-
gratulated on all the effort that went into pianning and
carrying through a most interesting programme.

The Institute is extremely indebted to the Board of
Management for Aberdeen General Hospitals for all the
facilities that were made available, and would partic-
ularly like to extend gratitude to W. Caie, Group Secre-
tary and Treasurer, C. W. King, Hospital Secretary, Miss
Anderson, Group Catering Officer, and Miss Steele,
the Home Sister, for the contributions they made
towards making the conference a success. Finally,
mention must be made of the considerahle contribution
of W. Runcie, the Group Engineer.

*This paper will be published in the January 1970 issus

+ Among the Branches -

EAST MIDLANDS BRANCH

At their meeting on 10th October, at the Royal
Hospital, Chesterfield, members heard Mr. V. Machin,
of the Sheffield RHB, talk on welding techniques. With
the help of visual aids he pointed out where troubles
waere to be found in welded joints, such as lack of root
penetration in butt welds and of heel penetration in
fillet welds. He advocated that on steam lines all welds
be checked by gamma radiography, and that any lines
above 6 in should be automatically tested (this being
detailed in all welding specifications).

SOUTHERN BRANCH

"Electronics in the field of medicine’ was the subject
chosen by Mr. A. Newton, M.l.E.E., M.L.LE.E.E., Main
Grade Engineer to the Wessex RHB, for his talk at
Knowle Hospital on 20th September.

Mr. Newton opened by giving a brief résumé of the
principles of electronics. He went on to say that
although the therapeutic vaiue of electricity had been
known for centuries it was not until about 1800 that it
first started to be harnessed and put into general use
for the treatment of certain types of physical disorders.
Over the years improvements have continued, and
machines now do an infinite variety of jobs in the
medical field. Owing to the miniaturisation of com-
ponent parts, the use of such items as pacemakers has
become possible. Mr. Newton illustrated this part of his
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talk with a sketch of a human heart and its work, and
members were fascinated as he explained the various
parts.

Electronics and its relationship to present-day com-
puters was next discussed. The first computer was made
about the year 1700 by Babbage ; it was a hand-cranked
affair with gear wheels—it was not until approximately
1947 that computers as we now know them came into
being.

ft was a talk which was interesting encugh to have
been continued well beyond the time allocated, but a
halt had to be called for questions, which Mr. Newton
answered.

LONDON BRANCH

On Friday, 10th Qctober, 120 members and guests
gathered at the Rembrandt Hotel, Knightshridge, on the
occasion of the 1969 Ladies’ Festival of the London
Branch.

During the dinner, Mr. E. Peck, Branch Chairman,
made presentations on behalf of members of the Branch
te Mr. and Mrs. P. C. Vedast, who both addressed the
assembly. The presentations followed the retiring from
office of Mr. Vedast, after completing seventeen years
on the branch committee and as Branch Honorary
Secretary. The value of Mr. Vedast's contribution has
been referred 1o befors in these columns but, typically,
he was the first to say that he could not have sustained
his role over the years without the willing support and
assistance of his wife.

Among those attending the dinner, with their wives,
were the [nstitute’'s President, Mr. G. A. Rooley, the
Immediate Past President, Mr. L. G. Northcroft, and the
Secratary, Mr. J. E. Furness,
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Classified Advertisements

OFFICIAL APPOINTMENTS
SITUATIONS VACANT
MISCELLANEOQUS

For full information please write or telephone:

Classified Advertisement Department, THEHOSPITALENGINEER

Peter Peregrinus Ltd.,
PO Box 8, Southgate House,
Stevenage, Herts

Telephone Stevanage {s.t.d. 0438) 3311 ext 27

APPOINTMENTS AND SITUATIONS VACANT

] Trade:
Established % — MNottingham

1837 g 75127

Manufacturers of laundry machinery, hospital
equipment, textile machinery and chemical plant

SERVICE
ELECTRICAL FITTER

required for Londen and Southern England area for the installa-
tion and servicing of a wide range of hospital and pharmaceu-
tical equipment. This is an interasting and progressive pasition
for a skilled fitter who preferably has some experience of outside
service waork on hospital equipment, although this is not essential.
Good hourly rate of pay and liberal expense ailowances. Mijeage
allowance for use of own vehicle.

Applications in writing, giving details of experienca to date.
should be addressed to the undersigned. Interviews will be
arranged at our London office at Hounslow at a time convenient
to applicants.

C. R. Cocks, Office and Personnel Manager
MANLOVE ALLIOTT & COMPANY LIMITED
PO Box 81, Bloomsgrove Works, llkeston Road,
Aadford, NOTTINGHAM. NG7 3HQ

A MEMBER OF THE MELBRAY GROUP OF COMPANIES

BOARD OF GOVERNORS OF KING'S COLLEGE
HOSPITAL

ASSISTANT HOSPITAL ENGINEER

One of two interchangeabie posts under the Hospital Engineer covering
Dulwich (General), St. Francis® (Geriatric) and Belgrave (Children’s)
Hospitals.

First class experience and training for young enginceer secking advance-
ment, ONC (02) engineering desirable and good practical training
in maintenance of mechanical and electrical services, Satary (under review)
£975 rising to £1270, plus London weighting. Consideration will be given
to the appointment, on an abated scale, of persons without these qualitica-
tions.

Informnation available from Deputy Group Fagincer, King's College
Hospital. Telephone: 01-274 6222, extension 2213.

Applications, to be received not later than 24th December, giving full
details of training, qualifications and expericnce, naming two referees,
tSnE}zlzospital Secretary, St, Francis’ Hospital, St. Francis’ Road, London

ASSISTANT ENGINEER required at ORPINGTON HOSPITAL.

Post vacant February 1970, Salary scale £1065 — £1360 per annum.

Candidates should have completed an apprenticeship in mechanical or
electrical engineering or otherwise acquired a snitable practical training,
and possess an ONC in Engineering or an cquivalent quafification.

Consideration will be given to applications from Engincers who do not
possess the above qualifications bnt for such applicants there would be an
abatement in the above salary. Apply, naming two referees, to The Group
Engineer, Cray VYalley and Sevenoaks Hospital Management Commitiee,
Orpington Hospital, Kent.

ad &

WESSEX REGIONAL HOSPITAL BOARD

COMMISSIONING ENGINEER
(MAIN GRADE)

for
MECHANICAL/HEATING AND VENTILATING SERVICES

(Starting salary within the range £1812 - £2094
rising to £2542 per annum)

THE JOB

To witness and approve acceptance tests of works installed by Contrac-
tors and to progress commissioning activities for new hospital works in
Hampshire, Dorset and South Wiltshire., The work embraces aiv and
water distributien systems, automatic controls and boiler installations
in hospitals,

The post will be based in Winchester.

REQUIREMENTS

Candidates must be either Chartered Mechanical Engineers or Cor-
porate Members of the Institute of Heating & Ventilating Engineers with
several years' experience in engineering services in buildings, including
site practice.

Applications giving full details of age, experience, gqualifications and
the numes and addresses of two referees (preferably employers) to the
Secretary, Highcroft, Romsey Road, Winchester, Hants.,, by the 1st
Janvary, 1970,

SENIOR SUPERINTENDENT (ELECTRICAL)

Required by the GOVERNMENT OF KENYA, Ministry of Works,
on contract for one tour of 24 months in first instance. Salary according
to expericnee in scale (Kenya shillings) 29 880-33420 (approximutely
£St2.1743-£1949) plus an inducement allowance of £926-£956 per
annum paid direct to the officer’s bank in the UK, Gratuity 25Y; of total
salary drawn inclusive of generous leave, or 459 without leave. Free
passages. Education allowances, Quarters at reasonable rental. Contri-
butory pension scheme available in certain circumstances.

Candidates, not over 50 years of age, must possess City & Guilds
Full Technological Certificate or eguivalent, and must have had at least
12 years' experience {(including a comprehensive enginecring apprentice-
ship followed by at least seven years in a supervisory position) in (a) the
maintenance of electrical and mechanical equipment and services and
medical eguipment in large modern hospitals, preferably a teaching
hospital, (b) the operation and maintenance of diescl-engine-driven
alternators and LT, and 77K V. distribution systems. Ofticer appointed
will be responsible for the maintenance of building structure and finish,
hospital grounds and roads, hospital vehicles, electrical and mechanical
engineering, building scrvices and medical equipment at the Kenyatta
National Teaching Hospital, Nairobi.

Apply to CROWN AGENTS, ‘M’ Division, 4 Millbank, London SW1,
for application formi and further particolars stating name, age, brief

details of qualifications and experience, and quoting reference number
M2T/681110/H.R.

LEWISHAM GROUP HOSPITAL MANAGEMENT COMMITTEE

DEPUTY GROUP ENGINEER required. A new post in busy acute
hospital group. Sulury £1616 - £1845 p.a. Inclading London Welghting
and special responsibility allowances. Applicants must be experienced
in accordance with P.T.B. 191 (or equivalent, approved by Department of
Health). Job description and application form, (returnable by the Znd
January 1970), from Group Secretary, Lewisham Hospital, High Street,
London S.E, 13, Telephone 01-690 4311.

THE HOSPITAL ENGINEER




CLASSIFIED ADVERTISEMENTS continued
APPOINTMENTS AND SITUATIONS VACANT

HULL (A) GROUP HOSPITAL MANAGEMENT COMMITTEE

hospital engineer

Responsible to the Group Engineer for the maintenance’of thelmechanical and electrical services of the
Hull Royal Infirmary, a new acute general] hospital of 780 beds. The hospital complex includes new
ward block with full outpatient facilities, operating-theatre suite (7 theatres), central sterile-supplies
department, pharmacy, nurse-training school, postgraduate medical centre, X ray department, staff
residencies, steam boiler house with automatic coal firing.

Applicants must possess HNC or HND in either electrical or mechanical engineering with appropriate
endorsements, or City & Guilds mechanical engineering technicians full technological certificate (Part
1) which must include plant maintenance and works service.

Salary scale: £1370-£1650 per annum (increase pending) plus £100 responsibility allowance.

Application forms and further details obtainable from the Group Secretary, Victoria
House, Park Street, Hull

BOARD OF MANAGEMENT FOR INVERNESS HOSPITALS

Applications arc invited for the newly created post of HOSPITAL
ENGINEER. The successtul candidate will be directly responsible to
the Group Engineer for the engineering services, both mechanical and
clectrical, in the Inverness group of hospitals, where a major development
is approaching completion.

THE ROYAIL MASONIC HOSPITAL
DEPUTY CHIEF ENGINEER
Applications are invited for the post of Deputy to the Chief Engineer

of this 270-hed hospital-the largest private hospital in the UK. This
hospital is shortly to be extensively modernised,

Applicants must hold one of the following qualiticationg, of an equiva-
lent qualification approved by the Secretary of State for Scotland:

(i) HNC or 1IND in wechanical engineering, with endorsements in
indusirial organisation and management, and principles of elec-
tricity or electrotechnology, if this was not taken as a subject of
the course

(ii) HNC or HND in electrical engineering, with endorsements in
industrial organisation and management, and including (at S 111
or 02 level), or with endorsenient in, Applied heat and applied
mechunics, provided that he has suoitable practical experience in
mechanical engincering

(iii) City & Guilds mechanical engineering technicians full techno-
logical certificate (Part I1I) which must include plant maintenance
and works service,

‘The salary scale is £1514-£1774 per annum, plus £H00 special-

responsibility alfowance.

pplication forms may be obtained from the Secretary and Treasurer,

llgé;rdmss Street, Inverness. Closing date for applications 30th December

SOUTH WEST LONDON TOSPITAL GROUP

DEPUTY GROUP ENGINEER

Required for this new post in a busy acute Group of 7 hespitals, Salary
scale £1,610 fo £1,845 per annum, inclusive of responsibility allowance
and London Weighting.

Applicants should hold a Higher National Certificate or Diploma in
Electrical Engincering, including Applied Yleat and Applied Mechanics
or an approved equivalent qualification. (i.e. HN,C. Mechanical),

Application forms and Job Description from Group Secrctary, South
West London Hospital Group, St. James’ Hospital, 72 St. James’s Drive,
London S.W.17. to be returned by 20th December, 1969,

DECEMBER 1969

Qualifications: An accredited apprenticeship in mechanical engineering,
a Higher National Certiticate in mechanical engineering with cadorse-
ments in indusirial organisation and management and in principles of
electricity or electrotechnology, or equivalent yualifications. Wide ex-
perience of cengincering plant and services and of modern methods of
planned mainfenance, Ability to supervise general maintenance of build-
ings will be considered important and applicants are therefore asked to
state any previous experience in this ficld.

Duties: applicants will be expected (o carry out the entire range of
duties of the Chicf Engincer who is approaching retirement age.

Salary: commencing salary will depend on qualifications and experience,
within the range £1600-£1800 plus 10, of basic salary for long hours
gratuity. Residential accommodation will either be available or an
allowance made in lien.

Applications stating age and full details of education, training and ex-
perience, with names and addresses of not less than two referees, should
be sent to the Sccrctary, Royal Masonic Hospital, Ravenscourt Park,
London W6, marked *Private and Confidential’.

EDGWART, GENERAL HOSPITAL
EDGWARL, MIDDLESEX

ASSISTANT ENGINEER

‘This is an excellent oppertunity for a young man, preferably with ONC
in engincering. He will he responsible to the hospital engineer for the
operation and maintenance of engincering services which include a new
oil-tired central steam-raising boiler house. Opportanitios for day release
for further study will be given.

Salary scale £975 p.a. rising by sceven increments to £1270 p.a. plus
£90 London weighting,

Applicants 10 Group 'ersonnel Officer, Edgware General 1ospital,
Kdgware, Middx. ‘Uelephone 01-952 2381,

continued overleaf
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continued from previous page

APPOINTMENTS and SITUATIONS
VACANT

KING’S COLLEGE HOSPITAL
DENMARK HILL, LONDON, SES

HOSPITAL
ENGINEER

Exciting and exhausting position for ambitious engineer. Every
possible engineering problem to be tackled in a modern teaching-
hospital complex containing 681 beds, vast laboratories, specialist
departments and a medical and dental school. ldeal post for man
wanting responsibility and experience. Job description, salary details
and application forms available from the Haspital Secretary, King’s
College Hospital, Denmark Hill, London, SES Reference P59

HOSPITAL ENGINEER

Responsible to Group FEngineer for engineering services at North
Wales Hospital, Denbigh, and three other hospitals in arca. Salary
£1370-£1605 (under review) plus £50 units responsibility alfowance.
Applicants must possess HNC or HND in mechanleal or electrical en-
gineering, or equivalent qualification, a knowledge of efficient operation of
mechanical-fired steam-boiler plants and preferably a wide experience of
mechanical or electrical services in hospitals,

Further particulars and job description can be obtained from the
Group Engineer (Telephone: Denbigh 2871).

Apply, giving full particulars and experience, with names of two
referees, to Group Secretary, Rhianfa, Russell Road, Rhyl, by the
31st Trecember

ASSISTANT HOSPITAL ENGINEER

For Saxondale Hospital, Radcliffe-on-Trent, Nottingham. This is a
large psychiatric hospital with steam-raising and water-heating plant,
which should prove an ideal training ground for future Hospital and Group
Engineers,

Salary scale £975-1270 per annum.
House available on hospital estate at regsonable rental,

The Group Engineer, Mr. T. S. Elstub, will be glad to answer any
enﬂuiries. Applications, giving age, qualifications, experience and names
and addresses of two referees to Group Secretary, Saxondale Hospital,
Radcliffe-on-Trent, Nottingham, by the 30th November, 1969.

HOSPITAL ENGINEER for SUMMERFIELD HOSPITAL
BIRMINGHAM 18

Salary scale £1370 — £1608, plus £75 per annum responsibility allowance.
House available at reasonable rent.

Applications are invited from suitably qualificd Engincers,

A person with a keen inquiring turn of mind, as well as independence
and initiative, is sought.

Application forms and job description are available from:

Group Engineer, Dudley Road (Birmingham) Hospital Management
Committee, Dudley Road Hospital, Birmingham 18
Please quote HD/1

MISCELLANEOUS

CIRCULATING PUMPS and Steam Turbines, Complete units,
electric and steam, spares and service. TURNEY TURBINES Ltd.,
67 Statfon Road, Harrow, Tel: 01-427 1355 and 01-427 3449,
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A
Radiation
Campany

Jackson

Boilers
- Yorquality

Our brilliant new

range of “square look”
quick-service water
boilers and counter sets —
which have attracted

so much attention

- provide all the advantages of advanced
functional design ... more compact.
SQUARE DEAL! Write for full details.

G320 (gas heated) Higher output.
320 pints boiling water per hour.
Approved by Gas Council.

Also electrically heated models.

JACKSON BOILERS LTD.
FULLERTON PARK, ELLAND ROAD, LEEDS, 11
Tel.: 76673/7

Area Sales Office:

42 Lamb’s Caonduit Street, London, WC1. Tel.: 01-242 9215
2b Grange Road, Birmingham, 14. Tel.: 021-444 4722
Radiation Group Scottish Distribution Depot, Glasgow Road,
Longcroft, Nr Bennybridge, Stirlingshire. Tel.: 032-481 2123
75 Ballytore Road, Rathfarnham, Dublin. Tel,: 9005568

Member of the Catering Equipment Manufacturers’ Association.

HOSPITAL
ENGINEERING

SUBSCRIPTION RATES
FOR 1970

£5, including postage, for 12 issues.
10s. single copy price.

Order from:

PETER PEREGRINUS LTD.
P.O. BOX 8,

SOUTHGATE HOUSE,
STEVENAGE,

HERTS.
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stani-y for
an BMergency

The G & M Dieselite DEC and DEF series.
Powerful diesel generating sets manufactured to
the highest specification—reliable and extremely
quiet in operation—the finest stand-by power
available for hospital yse. The engine is the Ford
2701 and 2703 series coupled to a well-proven
magneciter alternator, resulting in a compact
generating set of high power/weight ratio. Out-
put from 25 to 56 kVA, all standard voltages
available.

For further details contact:

GiM POWER PLANT

LIHAHANY [IMITLY
Magnet Works, Whitshouse Rd., Ipswich, England
Talephone: 41795, Talex: 98218
Telegrams: Grespace, Ipswich
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Nobody’s taking
any chances

When a BOC pipeline system is specified you
are retaining a team which sees the job is done
in all its stages—from drawing board, through
installation, to testing, commissioning and
maintenance. Always working to the highest
professional standards, the BOC service carries
with it the authority conferred by some thirty
years’ experience.

Here are some more facts. There are already
over 50,000 BOC outlet points in some

550 UK hospitals (and more than 700 hospitals
are similarly covered abroad). Outlet points can
now be fitted flush to the wall but connectors
for them will also fit box-type outlets where they
exist. Equipment is easily transportable from
ward to ward, or even to different hospitals
without need for a change in connectors,

BOC
(Ll

ad 8

BOC service engineers are always available

at short notice and gas supplies can be obtained
from 20 depots throughout the country.

Get full details of these installations from your
nearest BOC Medical Branch.

Connectors for flush outlets can be fitted into
existing box-type outlets, The connector for each
service is so designed that it is impossible to connect
it inta any sarvice other than the correct one,

THE BRITISH OXYGEN COMPANY LIMITED,
Medical Gases Department, Great West Road,
Brentford, Middlesex. Tel: 01-560 3123

THE HOSPITAL ENGINEER



Postage
will be
paid by
the
licensee

SECOND CLASS

BUSINESS REPLY SERVICE
Licence No

Reader Service Department
The Hospital Engineer

Peter Peregrinus Ltd.

PO Box 8

Southgate House

Stevenage, Hertfordshire, England

No Postage
stamp necessary
if posted in

Great Britain
or
Northern Ireland




