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CAR PARK
VENTILATION

Richard Tullv gives practical advice on ventilation
requirements for underground car parks, emphasising the need
to remove fumes quickly from exit ramps where vehicles emit
up to half as much carbon monoxide again as on the level.

Experience has convinced me that it is wise
to avoid the complication of mechanical
ventilation in car parks if at all possible.
Where site conditions preclude adequate
natural ventilation great care must be
exercised in designing a mechanical
system.

« The standards were set some 30 vears
ago in Post-War Building Study 28, I’re-
cautions agamnst fire und explosion i under-
ground car parks. T'his document describes
precautions to avoid petrol leakage and to
minimise risk of ignition of petrol vapour.
It discusses the removal of petrol and
petrol vapour and lists the sources of risk
as evaporation from petrol tanks and ca--
burcttors: spillage from tanks damaged by
collision in the car park: leakage Trom
defective  tanks. carburettors and  teed
pipes; leakage from petrol cans carried in
cars; spillage Trom filling tanks from cans:
leakage tfrom adjacent underground petrol
storage tanks: and spillage during tilling at
adjacent pumps. A further source of usetul
information is the [HVE Gude (now
CIBS Guide) which gives figures tor car-
bon monoxide emission by vehicles and
exhaust gas analvses as well as statistios
concerning the effect of carbon monoxide
on the human body.

In the UK the regional and local authos-
ities lay down the requirements with which
the designer, and subsequently the oper-
ator, must comply. The Health & Sutery
Commission will no doubt lav down na-
tional standurds in due course. In London.
under the Petroleum (Consolidation  Act
1928, there is a Code of Practice. BG2. tor
underground garages. For larger garages
the ventilation requirements are denived
from Section 20 of the London & Building
Amendment Act 1929, these being similur
to those given in BG2. As thiv guide
requires some interpretation the experi-
ence of the author’s partnership is brictly
set out later in this article. In other arcas of
the UK the Code ol Practice has been
found broadly acceptable. but discussion
and agreement with the local authority s
essential before design is undertaken.

No two car parks are abike. Some have
statf in attendance at all umes. while
others have only occasional supervision.
Some have ticket kiosks on g gradient,
which will have considerable effect on the
carbon monoxide (CO ' emission of passing
vehicles. Table | shows that up o 30"
more CO is emitied on up-gradients nor-
mally met in tunnels, than on the level.
and that on down-gradients the (0 i
reduced by 40%0 This wives anindicanion

of the problem which must be considered
in multi-storey car parks.

It is best if the products of combustion
can be removed at source, and it iy
important to have a fresh atr supply to car
park ticket kiosks, as the auendant is
likely to remain there for some hours, It is
suggested that not less than six tresh air
changes per hour is desirable. and that
there should be a face velocity over the
ticket window of not less than 0.5 ms.
Care must be taken that this tresh air is not
derived from a contaminated source, such
as downstream of the main garage exhaust
terminal.

While filters to remove CO can be
installed in the tresh air anlete these
represent o complication which is best
avoided as they increase both recurring
servicing costs and initial cost.

T'wo thirds of the extract from car parks
should be at low level it possible. the
minimum figure being S0"a. Where there
is likelv to be a build up of trattic at the
exit a higher proportion should be ex-
tracted near the ramps. Lven distribution
ol ventilation is essential as cases have been
found where problems ol excess €O con-
centration have arisen due. it is behieved.
w lack of proper distribution. A check
should be made, using CO concentration
as the criterion, 1o determine 1t anvy
increased rate of extraction is necessary
The following is generally aceeptable.
Internal underground car park — tirst hase-
ment level: 2! o ol the floor area evenly
distributed as low level natural air inlet
plus mechanical extracts at the rate of
three air changes per hour. Or. in the
absence of natural ainlet. tive air changes
mechanical supply and sixoair changes
mechanical extract per hour. both supply
and extract svstems to have two tans cach
to give SU% duty and one supply and one
extract lan to be driven by alternative

Table 1. Carbon mononide 1in exhaust gases of cars
and lurries in mohon
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means ain case ol mains electriony Lailure
Imternal underground car park — second
haserient level: The GLE assumes that i
this level it v impractical o provide
nutural wr anlets and require the tirst
condition above to be met
Covered car parks at ground level and aboz
2Vt ot the loor area evenly distabuted as
low level ventilauon  low tevel means the
lower 4 1t ot any tloor heeht L oor alterna-
uvely mechamcal ventilanion to provide
three air changes supplv and three e
changes extract per hour
Nemp-underground car park, ay out mito g
Illswde weath one side tudly exposed to external
arr: At least 87 of the tloor area to be
evenly distributed as Jow fevel on the
exposed wall as natural wr nldet, but
turther  mechanmical venttdation may be
required depending on depth of car park.
(41N

In addition to the above requireiments o
maximum varbon monoxide concentration
limit mav be entorced and this mun
necessitate addinonal ventlation . The
level ot the CO should not exceed 1) parts
i HU" swhere persons are present tor short
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penids and 50 parts i 10" where atten-
damis are i continual presence. Where
cars pass throueh for shert perids such as
Beech Strect an the City o London or the
Hvde Park Underpass. 200 parts in 10"
may be ragarded as saistactory wath trattic
control and CO detection.

I'he extent ot the stamdby elecine sup-
Py oo aliernanve standby generator tha
will be reguired i the particulir instance
v set out n the Cade ot Practice.

I'he importance of @ resh e supphy o
the Kiosk attendant has already been stres-
seds Tos alse advisable o tike steps 1o
extract at sourve the high concentration ot
CO around cars that mav be watine g
queue to pay tor ther parking tine

In addimon o the basic mechanal
venttlation sestem there may well be €O
monitoning svstems which will bring e
aperation addisonal tan plant as regquirad
1o meet the heensing requiremetiis

As anadlustration of some ot the prob.
lems that have ansen i deahing wih the
products of combusnon onocar parks, gt
West London A Fermuesal bus staton
although the buses are parked an e

outside conditions there was a high risk ot
exhaust being swept into the bus statnon.
This was minunised by instaulling extract
points in the kerb near the vehicle exhaust.
Similar methods have been adopred tor
other bus statons.

Another interesting imstllation was the
Dover Harbour Board. Bastern Dicks
redevelopment. where there was the adda-
tonal problem ol the Customs Otticer
spection points. This was dealt wath by
having high level and low level extract and
in addition a separate tresh e supply was
ntroduced at cach ot the customs exami-
nalieny pomnts,

The importance of ettecnve sealioe ot
ductwork must be emphasised. Many nor-
mal building matenials have o habtyt ot
shiemking and leaving cracks, Leakages
pive rise to uncontrolled ventilanen which
mav well, it nae prompthy attended 1o,
vause high pomnts of GO coneentration
Butlders work ductis should be smoaath
taced 10 keep pesistanee ooa imimimuam.
and should be capable ot beine (leaned
Below wround. pipe drins can be used
quite ctlectively Sheer mietal ducrs e

Underground car parks need ventilation which
will remove fumes quickly. /fusct: Customs
Officer’s inspection point at Dover Eastern
Docks.

satistactory and should be constructed n
accordance with CZBS Guide or the HVUA
specilication. Recent tests on duct work
suggest there can be a high leakage tactor
in low velocnty duct work. and an cltective
scaler should therefore be used.

Fans may be cither centritugal or axal
flow tvpe depending 0 a considerable
extent on the space available. Centritugal
fans with goud access doors for cleamng
and ducted connections can avond the need
o provide Hameprool motors as would be
necessary tor axial tlow fans where the
mutor is 10 the air stream. Where mulu-tan
installations are provided the correct se-
quence ol tan start up and  motorised
damper opening must be achieved it re-
versed rotation prior (o start up is to be
avoided When two tans are installed. ech
at 50" total dutv, ie. three air changes per
hour extract per fan. one lun must be
connected 1o an alternative  electricity
supply source. This condition can be
satistied by providing automatic change-
over to an alternative supply, v on-sie
generation or an automatically  started
diesel engine drive to the fan. ‘The second
method has advantages where an emergen-
¢y generator s not reguired tor other
purposes and the author’s practice has
successtully emgineered solutions on this
basis.

Apart trom normal checking  proce-
dures, it s important to rotate revolving
plant such as tans and motors o avond
brinclling. Leakage tests mav be necessary
it there 1s any clement of doubt on the
cllectiveness ol sealing, A check should be
made on the speed and rotanon of tan
motors. Many have been tound o operate
with reduced capacity with the wrong
rotation. A check should be carnied out on
ull standby equipment and change-over
gear. even when a standby motor s on the
same baseplate. CO equipment should be
tested, together with the control equp-
ment. Nothing should be lett to chance.
and clearly the greatest importance wall be
latd on this aspect of testing under the
Health & Satetv at Work At

Operanng and oiuntenance instrucions
must be handed over 1o the owner or
operator as part of the commnsiemng. Fhe
comprehensiveness or otherwise ot liera-
ture from manutacturers varies wildlv and
1t may be necessary o seek supplementany
intormation to ensure that equipment an
be muntained properilv. in addiion
manutacturers” hiterature there should be
an overall background dacument properly
indexed and v up all aspects ol the
engineening services. The contract dimo-
ments should preterably set out in some
detal the scope ot the operatme and
muntenanee that will be reguired and ot
should not be dett to the vagares ol
poodwill of the istalhing contractor at the
end of the contract, Clearls great anport-
anve should be kud on correct documenia-
fion
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