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CAR PARK 
VENTILATION 

Richard Tu/(\' gives practical advice on ventilation 
requirements for underground car parks, emphasising the need 
to remove fumes quickly from exit ramps where \'chides emit 

up to half as much carbon monoxide again as on the level. 

Experiem:e has convim.:ed me that it is wise 
to avoid the complication of mechani.:al 
ventilation in car parks if at all possible. 
Where site conditions predude ade4uate 
natural ventilation great care must be 
exercised in designing a mcchani.:al 
system. 
• The standards were set some 30 \"cars 
agu in Post-War Building Studv 2X ." l'n·­
<'UU/lons u11u1mt fire und 1•xplom111 111 1111Ja-
11rounJ <"Ur purks. This document dcs.:ribe' 
precautions to a\·oid petrol leakage and 111 
minimise risk of ignition of petrol vapour. 
It discusses the remo\'al of petrol and 
petrol \'apour and Ii'" the source' 111 ri'k 
as e\'aporation from petrol tanks and .:a·­
buretrors: spillage Imm tanks damaged b\' 
collision in the .:ar park: leakal!c from 
defecti\"e tanks. .:arhurettor' and feed 
pipes: lcakal!c Imm petrol .:an' ,·arricd in 
cars: spillage from lilling tanks fr11111 .:an': 
leakage from adja,·cnt underground petrol 
storage tanks: and spillal!c Jurin!! lillinl! at 
adjacent pumps. A further source of useful 
information is the/!/\'/:" Ci111J,· 1now 
CJ HS (iu1Je I which l!i\'cs lil!ures for .:ar· 
bon monoxide emission hy \'chides and 
exhaust gas analvscs as well as s1a1is1i,·, 
concerning l he cl fcct ot' car hon 11111n11xidc 
on the human bml\'. 

In the UK the regional •tnd local a111h111-
itics lav down the rc411in:mcnts with whid1 
the designer. and suhsc4ucnll\' the 11per· 
ator. musr compl\'. The Health & Safe!\' 
Commission will nu doub1 la\' down na­
tional standards in Jue course. 

0

ln London. 
under the l'ctrnleum 1 Consolidation A,·1 
1928, there is a Code of l'racti.:c. Bli2. for 
undeq:rnund garages. For larl!er l!aral!<"' 
the \'cntilation re4uiremcn1s ar<' Jeri\"<'d 
from Section 20 ol the London & Bu1ldinl! 
Amendment A,·1 1929, the'e heinl! 'imilar 
tu those gi\·en in Blil. A' thi' l!UiJ.: 
rc4uires some interpretation th<· exp.:ri­
cn.:e of the •n1thor"s p•1rtnership i' hridh 
set out later in this artide. In other ar.:a' 111 
the t.:K the Code ol l'ra,·t1<'<" has h.:<·n 
found hrnadl\' ac,·eplahle. hut J1,,·u"i11n 
and agn:emenl with the local auth11rit\' is 
essential before desil!ll is undertak.:n. 

No two car park' arc alike. Som.: h•l\"l' 
staff in a11cndan,·e at all t11m·"· while 
others ha\'e only occasional supen·1s1ot1. 
Some ha\"C ti.:ket kiosks on a gradient. 
whi.:h will ha\'e .:onsiJcrahle l'l"fl•,·t on rhe 
.:arho.m monoxide t Cl)' emi"ion 111 passinl! 
\'chides. Tahlc I shm''' that lip to ~ll",, 
more CO is emi11ed on up·l!radicnts ll••r· 
mally met in tunn<·I,, th.111 1111 lh<· l<·\l"I. 
and that on do\\'ll·µrad1c111' 1lw 1 11 1s 
reJu.:cJ tw -Ill""· 1'111s l!I\<'• .111 111,11,,111"11 

of the problem which must be .:11nsidcrcJ 
in multi-storey car parks. 

It is best if the produ.:ts of .:ombustion 
can be remo\'ed at sour.:c, and ii is 
important to ha\'e a fresh air supply 111 .:ar 
park ticket kiosks, as the a11cnJant is 
likcl\' lo remain there for some hours. 11 is 
sugg.cstcd that not less than six fresh air 
changes per hour is desirable. and that 
there should be a face \'clocit\' m·cr the 
ti.:ket window of not less tha~ 0.5 ms. 
Care mus! be taken that this lrcsh air is not 
Jcri\'cd Imm a contaminated sour.:c. ,u.:h 
as downstream of the main garage exhaust 
terminal. 

While liltcrs 111 rcmm·c CO .:an he 
installed in the fresh air inlet. these 
represent a .:11111p!icati11n whi,·h is hc'l 
a\·oidcJ as the\' in.:n:asc h111h rc<"urrinl! 
scr\'icinl! costs and initial rnsl. 

Two thirds of the extra.:! fr11111 car parks 
should he at low lc\"CI ii l'""ihlc. lh<' 
minimum ligurc hcinl! 50" ... \'\"here there 
is likcl\' to be a huilJ up of traffic at th<· 
exit a . higher proportion should he ex· 
tra.:tcJ near the ramps. E\'cn di,1rihuti11n 
of\'cntilation is essential as cases ha\'e hecn 
found where problems ol cxcc" ( :t) c11n­
ccntra1inn ha\'e arisen Jue. it i' bcl1<'Wd. 
to la.:k of proper Jistrihution . :\ .:heck 
should he made. using CO c11nccntrat111n 
as the criterion. to Jctcrmin<· if an\' 
in.:rcascd rail' of extraction is ll<'<:c"ar\' . 
The fullowinl! is l!Cncrall\' acceptable . 
/1111·n111/ 1111.Jeri:ro1111.J 1·11r r11rk - lmr h.1.<"-
1111·111 /,,.•d: 21 .•",, of the l11111r area e\·.:nl1· 
JistrihutcJ as low lc\'cl natural air inlet 
plu' me.:hani.:al cxtra.:ts al th<· rate 111 
three air chanl!CS per hour. Or. in I h.: 
ahscn.:c of natural inlet. Ii\'<" air d1an~<·s 
mc..:hanical 'uppl\' and six air , hall!!<"' 
me.:hanical ex1rac1 per hour. h111h 'uppl\· 
and .:xtra.:t "''l<'ms 111 ha\"<" 1w11 Ian' .:ach 
111 l!i\'c 50"·u JUI\' and llll<" suppl\· and 11ne 
extra..:t fan 111 h..- dri\'<"ll h\' ;ilternal l\'l" 
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h11s1·1.1"'" 1 .. 1·.-I: Till· l i l.C a"um.:s I hat al 
this l..-\'cl it I' impra.:11,al 111 pr11\'IJ<: 
nalural air mle1' and r<"4lllr<" th.: lirsl 
..:11nJi1111n ah11\'l" 111 h<· 111<"1 , 
( .'o;:.-rt"J ,·ur ftink' ,11 i:rnrmd /t'l'1 ' / 1111d 11hnt·1 

~ 1 :" .. ul thl· ll11Pr arl'a l'\l'lll\" d1,1nhutt·d .I'• 

lo\\ lc\'cl \"<"Ill ila1 I• •n lo"' len·I 111,·;111' 1 hl' 
l11wcr -I II 111 a11\' 1],.,r h<·1~h1 . 11r altnna· 
ll\"cl\' 111e..:han1cal \"1."lllila1111n 111 prm1<k 
thrn· air .-h,111~,·s 'uppl\' and lhrn· air 
chanl!<"' l"Xtract r<·r h11ur 
,\;1·m1·1111J,·n:row1J 1°11' ('ink. ''·' , w ''"" ,, 
/11/J51J,· ;:'If/) Olli' Sh/,· /11/J\· ... If'"''"' /fl .. \l .. rlhl/ 1 

111r: :\1 lea'! '" .. 111 1h..- l11111r .irl'a 111 hl' 
<"\'cnl\' di'lrlhurcJ as 111\\ lc\"<·I 1111 th..- ' 
cxpo,cJ wall a' na1ural air 1nle1. hu1 
lurth<·r 111.:chan1,·al \'l'lllila1111n 111•1\" hl' 
rc4111rcJ J..-P<'nJin~ 1111 J..-p1h 111 .:.1r park. 
l"h.: 
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In aJJ11111n 111 lh<· ahm,· r..-4u1rcm.:n1' ,1 
maximum cJrhon 11111n11x1J.: c1111ccntrat 11111 
linut ma\· he ..-n111r.:..-d .111d 1h1s 111a1 
nccc"11a1c aJJ11111nal 1·<·ntila1111n Th" 
lc\'cl 111 th<· Cl) sh11ulJ 11111 <"X«"l"d llHI part' J 
In I 1J'' \\'hl'rl' pcrslll\S ar1• J'rl"Sl"l\I (<11 sh11rt 
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