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Spanish regulations, like those of other countries, lay down various criteria for 
the permanent ventilation opening which must exist in premises containing gas
powered domestic food cookers. 

There is growing concern as to the effects of NOx on the health of weaker 
people such as children old people and those suffering from respiratory ailments, who 
spend most time at home. 

The paper shows the results obtained and the solutions proposed in our 
investigation of more than 70 dwellings in the Basque Country, Cantabria and Burgos 
in northern Spain, using approved and calibrated measuring devices. The investigation 
shows that regulations are often breached, and also that peaks of NOx concentration 
can occur relatively quickly even when the amount of these pollutants emitted by 
cookers is below the limits approved by renowned research institutions. As might be 
expected, the problem of dissemination is also present, causing pollutants to be 
carried into other parts of the home. 

This shows that ventilation criteria in these cases should be based on C02 

levels, as they usually are, but on NOx levels. 

Independently of the above, in some cases inadmissible CO levels were found 
(for known reasons) which are not prevented either by the present regulations. 

The paper also gives some results from dwellings with extractor devices, 
which have proved inadequate in some cases. 

The relevant authorities in our area have been informed. Part of this work has 
been published in specialist journals and reported in lectures to professional 
associations, with proposals for solutions to prevent damage to health and adverse 
economic effects. 



1.- NOx AND HUMAN HEAL TH 
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NOx are produced by the combustion of fossil fuels, including natural gas and 
liquid petroleum gas. ]Nitrogen oxides foun4 in indoor;·air ini<dw:ellings riiay come 
from outside air, from tobacco smoke and from the aforesaid fuels. 
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; 1. :·!, ·; ,O:Lthe wide ramge of products included: under the 1headmg .0£ NOx,':we studied 
only NO and N02, as these are the ones usually found in dwellings:i Guideline figures 
are based on N02, because of its toxicity. 
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: , 1;, NO is_ oxidised rapidly byl ozone.1Altshu1ler (1) aalculat~ ;that;50% of NO 
tumsvinto N02 in less, than ·.one ~minute. This. is based ton concentnations' iof.:0.1 ppm, 
and the presence of 0.1 ppm of 0 3 • 
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The annual aveoogei1o(!')ncemtration of 1N02dn outdoor !urban, lair;;is~ (O:Ol-0.05 
ppm, but maximum levels of 0.45 ppm in a half hour period and 0.21 ppm in 24 hours 
can. beifound.r!There .are .peaks during: the•··day;:ieorrespondli:ngdO'i inclleasetl traffic 
volumesintiherush-houF .. ,; '. i· ,.,~11,·:"·il:~ .;: .F · ,: 1.:~n ,,11 r,A;;'r:,r;. 

2::' ! I{~ I r i ~- \1 • l ~ > r ' ,' ( .:f;: f , 1 I i ·~ , , j j ~; ,, .. \()~ :r• :rt·1)J ::~': 

: : i IJ'. Nevertheless~ indoor .sources :su~h as~'Cigatettes .Mid lcombustio,11prod:ucts from 
domestic appliances ,are more influential: in,.indiNidn,allexposure. In dwellings with 
gas-powered domestic appliances with no conduits for extracting combustion 
products, N02 concentrations.can1b.e.greater than outside:. . -... , .1 ,,. . . 1 

. : . . i rRese'arch into·i the i effucts . OR, health of exposure: to: N02dncludes c,ontrolled 
:dinic.% ,studies,: observ;ation :()f. efiects1 .on· :experiment~! animals ·and: e~idemiologicail 
:.smdi,e~. This- .alloWis; futt:risk1to. health tp1 ·be. evaluated,i tThisLrisk1 .can be! Sl!:nlmed ·up as 
foll0ws: i ,slight asthmatics;, suffer r isome'. :~mall, . reversibler :effects) iifr !they: arer 1expos'ed 
whil~ ac~ive: to concei1trati6ns1 ro.f .. 0.3 ppm for, 30 minutes·. Tests. on! anima.lse'.indicat~ 
that repeated. exposure: leads .to, changes; m ithe: .struetwe ;and metabolism .(i)flt]le. lungs 
and 1in Jlle.,defences 1 against. bacterial( aggres'sion. 'f oxicolo.gical, and epidemi0.lbgical 
studies on animals suggest that peak concentrations contribute more!l{i)yt~e1it@Kicity ,0f 
N02 that overall doses. 
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W 1in siX\Qiti~~. showed that;childreJlli ,liv;ing in houses. with gas-1powered1cookers were 
more likely to suffer respiratory ailments before they reached the age of two. 
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Various studies:.:have ·revealed 1an increase in: resistance to the 'passage of air 
through the respiratory tract after exposure to concentrations of 0.095-0.45 ppm of 
1N02 with or without arbronchio-constrictor. agent (3, 4, 5, 6,;'J.; 8,: 9~ 10). 
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At 2; ppm of N02 there are substant~aLchanges in lung functi0ns among healthy 
people, though other studies show no link between exposure to N02 in the hpmei,and 
adverse effects. 
I( I• ·1 : ·: 'Jl." .')J .:~)~. ,.')fi!.tif\'f!i.:. \r) fl~: 'IL r :.'[(!J1·1~; 

1, , The, ,W,1;{10. proposes. alert -levels of)400 µ g/m3 (025 pprµ): for: exppsures of 
one);i.our,,,~nd 150 µg/m?_ (0.08.J?pm) for expdsures of 24 hours· to N02• 'l 
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2.- FIELD OF OUR INVESTIGATION 

?.l1:' ' r. 1r-!f'I~ ~' ] ~1JJij1'Jrr1 n,;~'.j1 I• d-1"0' • 1 il 

:; We a~al)fsed' siocty-Jonr,dwellings. in the·following areas: ;:.r; ' . " ' :_; r; ~l I 

· ·~L:\ r_,J ,,2 c..· 't ; ,r.. u, : ·_,-(ff( ') .. rrj 'Jf· 

a) Bilbao and the Nervi6n river area (Basque Country): a highly industrial and 
, ... i .. · sevv,li;e'var.ea~+'fheJ,dwelliligsu am:i.lysed ;w:ere,·hjgh qnality ': consttdions in 

indilstrial cities!'.-:-.-.·,' . :i J;l ' t -~;1. :.s;io ·~ i 'Jrr; r·,, :· "/f · · j , • 

. l ' :..\ ~ ··o~ : . .J°-1n' 

b) The Encartaciones area of Vizcaya (Basque Country): this area is characterised 
by1rfamiing.. ahd.Jf,mountai1hliiagriculture:. ·The dw~llings visited were rural 

1r: [dwellings intthefoothills ofahe mountainsrandflats irrlto:wns in the 'valleys; :.<j 

/Yio ;~y~. "'!: . ., ... u 

c) The eastern coast of Cantabria: a tourist area with several concentrations of 
i , : ·hblidajrhomes' belonging to.people from tm Bilbao·.ar.ea. 1!>· nr '' '.) 

~ .. ; ~· .1 } ~ f ~~~: ~ J.i 1nc -.c b ·~ b~·_,;· ·;c: ~~f!Od . }J.1. i '.~ ,t· · ,<f':; \ .U ... '.1.J ?(~jr .. ' :· j1Hr.r:i/~~n ; fJ(i .. J 

d}l r> 1~ The .'Lasi Merinaliadeg<area lOfnorthe'tn;. Burgos ·ipr.ovinG;e ·and 1the'rS0uth.,ofr:tthe 
Cantabrian mountains: an area characterised by long-iestablishe-dt towns with 
arable farms and mountain cattle farms side by side with second homes owned 

:n• .. ;.i.Jby. .. ptjopletf'from1·)Ri!1'bao atti:a.cted; :liy. .. the · pure;r_air~ riN'ers.-;:and::,mountain 
:hiw -"~)miliscapes. The dwellings investigated.here wernholiday homes•: .... :·-; ~.' .•ib 
,- :1 re ~- :i .~/1 · ., :1: '; t ·r t ,_ if :J -.) 1 }~~ .~ff: /:n' 'C~~· 

3.- MEASURING APPARAT.US AND TECHNIQUTES: "; i:"Y . 

L· 1u"I· A Gennifn .. made IMR 3000P gas a'n.al.y.seri 1was. used ·tormeasure the~em.issions 

lfroin the! ~mP-ustioff lo£-.the appliance~rtested" (cooking ·hobs):r:;Tnis is I ~n awtoved 
devic~ .. wiltl.i1tb?.is calibrated evezy y\bar or every H)00rhournri1opetation: It hicis .a l'>rbbe 
wJ.ith( 1a 1them1Qcoliple'.which'Jreads !the composition·1 and2teniperadtre :dfi :combustibn 
products{, l'hese; products'w.ere ,cQ!lleeted< as fal:d doWii:n.n. Spanish legislation: ( 11} vi1v a 
h9od s.upfiooed by.fa '2Q cm;diamteter' aluinill'l~um,contairter: aontaining $. 7'kg·:-0f.watetl. 
;J'he!dMR!';BOOOB. was. C(i)nnecteo .to ·ithe1:hood;i·1which ';ser.ved <'as a:· boHett6rufor 
tr©mbtistfon:pt©dum.r• " !:..; , '. :;·<_; :' "!( •;·i 1~:i~ - ·c; ;L-::iq :i;f: . /. · I , 

.:> :J jj ,': I f 

Immision levels or ambient concentrations were determined with an AC-35 
analysens'Fhisl is ·::\-:portable lunitid0veloped hy Gaz et-1Electriciite deJF..rance'-to iineasure 
.NO-Nfuiooncentrations; It works hy ·chemi~lumi'nescence;•"and h~sJa sensiii¥ity rati111g 
of 0.01 ppW.' 11 :,; .'..:,u ,_ ,. : ii ' !11:,; !i °' ., 

4.- J AP~MA:NCESJfESTED ANU 'f.HEIR EMISSION'S:. 3: 1 

q . ·) :} !~~~ -r 1..- ·-~ ~., 
,, 
j r: : 1_. 

Tests were performed on sixty.~fQur. 'appliances of various brands and ages in 
the homes where they were installed. Since Spanish regulations say nothing about 
N<Dx'emissions· fr~m such appliances, We' had·to -resort;to the U.S. GRI (Gas Research 
institute)'testsJ ;. ,.., '.', ! - : l r j) ,J ·~ 

··~--' 
Graph 1 shows the distribution of appliances according to different emission 

intei:val~i '.and1coi4tpares emissions :with-ClR;I. data: Jt,oan be seen that' only 4. 7% of 
the appliances tested had NOx (NO- N02) emissions higher· than the G~Ri.'1:') 1\lpper 
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limit for the interval, and a further 4. 7 were between the minimum and maximum 
levels set by the ... ---·- -- .. -· .. -I 1:: - . ··· ---- - ··r- _ 

G.R.I. fo~ the interval. This means that 90.6% of the appliances tes~bp . 1had NQx ,.1ru. 

emissions blow the G.R.I. lower limit This can be expl_giped by the ! ~ge of the 
appliances concerned (the results were, however, mo+~ negative for CO enlissions). 
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5.- FORMATION OF PEAK NOx CONCENTRATIONS DURING 
COOKING 

In this experiment we concentrated our tests on dwellings in Portugalete 
(Basque Country) fitted with natural gas, which contained only gas-powered hobs. 
The combustion air inlet and natural draught outlet for products of combustion 
complied with Spanish legislation (13) in all cases. Windows were kept closed and 
kitchen doors open in all tests. 

Outside NOx concentrations at the time of the tests were less than 0.08 ppm, 
and indoor levels, which were measured before starting, were negligible. The various 
tests were performed with the most powerful burner working at its maximum fuel 
consumption, and the ambient concentrations thus generated were measured after 
fifteen minutes' operation. 

Because of the variation in the ages of the appliances tested, we proceeded as 
follows: 

Test n° 1: appliance with negligible CO emissions: 

We measured concentrations on the kitchen table 170 cm from the burner. As 
shown in Table 1, after just 15 minutes' operation the ambient NOx 
concentration was five times the outside level. 

NOx EMISSION lOppm 
(69.62 mg/Nm3 3% 0 2) 

NOx CONCENTRATION 0.041 ppm 

Table 1.- NOx emissions & concentration in test n° 1 

5 



Test" n° 2: applianc~-wlth heavy NOx emissions ah<fcorret t ventilation: systems 
according ,tq.Spanish}~~islatio~_(~~): ": ?_'_ ;_! '. '., '1' '<' · 

I_; 

;~ , 

. i ) 

Taqle 2 shows-a peak of NOx concentration. 
- t 

i ,_ .. --- .. ... . -- --· 
' .. ' 

I \ .. 

NOx EMISSION 1· .1 ': 4Lppm.(l22 mg/Nm~ 3% 0 2) "<. · 
NOx CONCENTRATION (1) Q.40 ppm • , ' I • lo I . II ,1 "l:' J 

NOx CONCENTRATION (2) 0.18 ppmid: ir ·. · •1 1 • f· ~ J ) 

(l);',: . In·the cooking avea ata1height 0£.150 cm 

(2) On the kitchen table rno.·cin·from thebuiner· ,'./ 

,. , b!8·: :Table2 . ~Resultsoftest 1n°21. ~''. "1 1::u1 . .1i1 • . 

-:-- ~ j c L; ' · ~·1 1 _,) r; 
" 

· 1, 1 __ ,I, ·11 r.1·,!:.1·1 J_1,, ; j ·:"} r::. \/ 

1, Test n° •3: A:,ppljance with CO emissions higher ithan theulimits; setrby Spanish 
legislation L 1· ;; "' .. 0: li .,'r"_.; .:', , ,;,ii' J, 11 · 1;1i·1, 1 ;, 

o (."_i ~ t ; ~:, rL , \. ~· (.! ;- ---~, ;... :,, kL ~ r . ~; ,' l · ;·t · 1·\·1 1 ; d ~ · :i \ , I /.; / .i' .: ( · : f I .1 ~ 

The results shown in Table 3 are worrying, as they were obtained only fifteen 
minutes~after·-u1e co~ffirrlericemen~ ofcombustfon: -- I '°" -. ] 

I\} ... r! i ' i • :11 f ' 1 I " 
I 

POLiuUTANT Jc; ; 'EMISSIONS ,, ., · CONCENlfRATIONS j( 

co~
1 

~ , __ _ -···i: . ~·-~16~~ > .. __ . _ _ _ _ 

0
0'.

1
1 ~ (CBA?_L __ -· ·- ... _;: 

I 
_, .. . 10 , I , 

I J ' \ 1 j ' t I , I / i1- } r ~· . ( i \: 

__ ..,, _ t_,, ..• - ~:._ .. ~ .. --~'"' _t ___ -. = = .- -- .~ "" ,.,. Q.2% .(C),./ .,. "·- -. ,_,,. ,.· ,· 
CO 571 ppm 2 ppm (A) 

·· · ' r: \'."! >:r i: 11 1529.46 mg/Nm3 3% 02'.1
' • 2 ppm'.(B)1

; 

2 ppm (C) 
X(£'\',,,, "J'"'-'tl "r -.c<-. JY•:.·1·-.1'1 '··2·0····" r' ':•I •1·•11 · . O' 0''' p l,'(A')I•·'' 'J ·r'IVA ""· ' "·· ,._, ·"'" ··ppm . ' ' :.• '"' .. . .·:t·p ffi'' 

87.75 mg/Nm3 3% 0 2 .; 1 o:s ppm (B) · · ·J' > 

-- - ,,_ -· --- --- - --- ·- _OJ2 ppm,_(C) - . - I 

.;A) 

B) 

-- C) 

On tiie Mltchen taple 1 ?d'cm from the burner 1 
1 

1 
"' 

At nostril height in the cooking are~ i · ) ; · · ·' J • : 1' 
. ~ . .. ,. 

In the .. p_as_s_age ne~t.tQ th_e_ kitchen door, at a height of23.0 cm_ ___ .'....} ' 

I 
I 

i 
; ) I ~ ( : [ j ' i 

I \ : - - -·- ... 

Table 3.- Resi.ilts of Test n° 3 
t • . • ·-

-··- --- . -, i . 
·Test n°i4: appliance with high C0 emissions 

- - -- -4-..- - .. - -- - .. -

._ I 

\ 1 

'1'1 ' r - ' 0 ',_, ' ' "'i ;'), :) . .. 

In this case CO emissions were extremely high (over 6,000 ppmX• and no 
emissions ofNOx at all were detected. This<Wa&to be expected, in view of the 
"scissors effect". Table 4 shows that compliancer rwith" standard does not 
prevent the appearance of CO concentrations in this worrying case. 

I L 1. .. I ' jti ( 
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QONCEN:TiR1MfION :n · J . ;~ Ill ,r; C.0
2 

,.:r ;:;,· .•. : .,,· • ·_H: r; 1.! -. .. co 
MEASURING POINT % f .;_ 

· ,'-·- ) l ~.:Ji ;': -.~q,pm 

(A) 0.1 11 
(B) @.2u·-i j ' 't r. :', , . ~,, .. '. 11"•; I ·'' 
(C) 0.1 4 

€A~~~:'atno~triiheighl:i;i the~~dking area. - . -- :~ (~ .-:'. Gi ;. 
. . -L ·- ···-- ----··-- - ·· -- - ·- ·- - -- ---· .. - --- - --- - .. - .. .. _ 

(B): on the kitchen ceiling<! ·;-.(l I r .~ i"10: r ".5r · ~ . . ~ v , -· 
·-·- - · - - -· ·-- - - .., --- ·- ·- - ·- ·- --·- -

{~)_:_- · on the ~itc~.!1 t~ble L _i ~~~-:~i : U· ~· , _ .:..:_:··:.: ~. 

Table 4.;. .Concentnations detrotie<l'in test n° 4 

6.- CASESr!WITHNOiY.EN11LATIONi .: .H i 

Some holiday homes, either. ·because>they :are in cold areas or because they 
were originally intended to use electric power, have no ventilation. The following test 
waswerfotmed. m1 such aDhomehin! Medinarrd€L'Pomar (BurgoSJ)1' we lit 'the most 
powerful burner on the hob at its highest fuel consumption and measured. the 
emissions after twenty-six minutes' operation. Table 5 shows the figures obtained 

I .. 0 fy . ' '•"1" I ') rl . 'R . , ' ."\I ' J' . ) i f ' '-:' ,. ' I / · 1 ' J ,· ' i ~")" r ' ' 
) . • I ! •• , ~ , • (_. ·' • ,: , • I• . , o I l • • - _,. I 

Pollutant C02 

. ti )lJ~!U ro::; , f"· . ..• ,,., •• ' co' " r;o~ ,.,-·:· ' l I 'fl.,!l,.Jo'' 
.J NI X 

pprri~, . '>.'n ~g/~tll3 1- - ·· - -- · . ._ .. 
?11vn _; ;, II ~ ·/' ·:5·:- 1-· ppm ... ;.:1·,1 hig/.Nm3 ·- -

• - - • - - - - -- ·---- ... ·- _J_ ____ . -

~ 1-' t i i 33;,02;. 3 o/002 I 

Emission r.i 4·63'1 
' ". r· i~' I I . 

330 1019 11 58.82 
·-----··· --· - ·-- -·..- .. - ·- - ·----- - - ·r--- .. · ~ --- ----

\I ) j • ;<! - l ;' ; ', '1 ' .: i 
Tabi~~t-. ~~ssion~ fr,om a 1l:J):l.tane cooJ~er1in a holiday home 

:. ,l) ' ll q q :. I I 

Ambien:rconc~mt~tio:rrs;-~erefueasurea wltnthe ~~:~.i'lii<;tows-·Closed and the-inside dO'ofs 
\ • "1 \ . ... • ' . . t 1 

·' • , • 

open. The resu~foi ~r.e s4()wp. in Tabl~ 6!if ' d;>. \~~u: ~-, ;5 , 
' . 

I ' ', ( I' ; . I 

POLLUTANT -· --- ---'- ·- -·-· .... -· -· 

LEVEL T (*)ir· ~i1 ; ;:re ,<;:9lt<\·. 
MEASURING .. !~.'l e >ici .' ~:): f j ! 

POINT ,, ', "j r, ( i ~-Jr 'I 1 f~ )i j ~ : ·~ - ' '. ! 

A 2 minutes 0.2 
B 5 minutes~ I·. . '(_ :.·;0._2" ·, . 

c 19 minutes 0.0 
D 20 minutes • j ~ ' O.<J<> , .' 

* Time since cooker was switched off 

jt ;i'"'J 

; Al ~r;:·rr Kitchen tabler!;~rd -.)· 
B ": . ~ .Centre ofliving-.room 
C 1,; )Bedroom n~ l · .~itq1iio. 

D Be_4.noom n° 2 

- l .i ~· . L~ 1 l./ 

'.::<· 'L . ., t:=.. 

'i~ 

T 0 

- ·· - -
•,. Q.9(P.P~ ) 

~ '. ~.I:-! ,";/ ,._ t i !l 

•','3< _11 IF' ,,: ; t I 
9 

[ 9 
6 

)'lj6 !;, : !~' 

?: I' 

(' 
, I 

. c .. -
' L"\J;'-itlf ,JI 

. -·-
NOx/ppm 

0.62 
0.45 
0.31 
0.31 

'· 

1·(~ 

Table 6.- Ambient concentrations in an unventilated holiday home 
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. 1 with emissions' produced by a cooker hob 'J : '' . \'; ·:.: ; ! ,; -' 

'' , ,; .. l t' L,·. ~ \ :' I f" ... I i I 

' .· ,. ·;I 
ii ' J .. . 

I ?' 1; _, ~:.f r . .. i:..i~ •q,.' 1 ."~ 1. ;~~·J., 

.. 
I'..'- :1• ·-· · . •• ;!1' .. .. ,, ... 

• • 1 ~ 1 .( 1.1 ! ~ , ' tl ( ' 1
' · ; ' : ( JJ Ii , )t ; .11 ,1 

ENTRANCE BEDROOMN°1 
I l'J;. t ; ! · 1 1 ft •· r ~ / • , , . · 1 I , 

1 
.. J I I : 

•,lo~ i J :- • -~-" I~ . • .. . ' ' )< :1 r:, !, 1: :1 !1 ,f: i : ; ~ ~ .• ~ 

, 81.... •· ~; I ''· LIVING· ,_ ___ ,_ , •· ) · , • ~ j 1. ,• • I ' 1" 1 1,1 

· Q · J :, ~ ~ 1 I:, '· i , ROOM . 

.. · :.:KITCHEN'. __, .... ; :~ I . I ~ l l f I 

Q . ' l ff~ •. • } 1 1 1 i . ' . 
0 

r 11'•· ; , , ,i"( 

BALCONY 
, ,. • : • _,1 \j ~ ..... J • ~ : . l ~ ' \ ' ~ ' I llf I 

r-1n.-' 1·1:1.:: 

~ I;. f !''.: .l } If~~' 1.i:..J 
,, 

' ~ . I~ ! 

I, ;, iUi 

' .,.. , , .. • \ i• 

• • •• 1 

•" I T 
~ J • 

INNER HALL 
I J , ,' ·, l•( ,'j BATHROO 

! 10 t I • • . " 1, ; 

·,. 1:;;11. ! ... ~, 1 ; 

1·, • 'I 
BEDROOM N°·2 . 

•i 1 .• 

, ; •; I ·, i1 

::· l J , ·, ._,. 

J '.),·· i ,··'f 1,. 
,, IJ\} 11 I )j 

,, 
I :. 1 ' - , i ! \ ' _ ~ ; 

:(J'· •. ',111,, f,1f[l 1. : , r I l . ' "[ -~ • r . I ! i) · J f ~ 

r1.:;1'.· . :: .. _. :' ··-:_,,-u·10;ltigure 1,:(Floorplanoftheholidayhometestec,l. , · 
: j') _ : J.~· r1i •. ;J ;j(·:·_.. .-.~,.; '.!~. ·; 1

· ', , 11 J( :.1 !L '. 1~ 

I., I;!;) j J:Ijgh~ ~p1w~mr~tiop.J)-;;9f .<;()' and. i NO~ 'W{(re I i;ivteptec:l in. raH .the, TQOffi~;' i11·:tbi;s 
unventilated house, even twenty mim~t~ a~~Jf-the,;:tpplia:µce W:as s_W;itched.o:fif .. ·. . , 1·1, 

, ) ,$imUar sitµation§: Wje~e Joupc:l,jn faJ.Wh<,wse.s in, the Encartaciones are.a of the 
Ba;~qµc;JC~µp.try .. :.-J» .. :: c ·· :1·i ·;;,.); :-· :;,,.,. l,-,,, !:" ,i:·:, 1.1 .·.11•1r;111 :_,,1n 

dJ !~r iO\/' , !!: -C~~ / J J { ~ J ~ ;~· ' ' ; , ~ ' ' ( ) ~ ' ,'I',;; .t. ,\,'iJ ; ',: i·_~'':) ?•:'ii I ,,:i: 1 .. 1:; i) . : : G 

7.1 j!·'. ~ASES ,WIT:H :i V~,NTiiATI<lJN,·(.C,OMPLYING ·WITH .. PRESENT 
RRGULATlONS 1· ... , .I • ' ,,, ' '.I .. " 

-I f.J , I •. ' .r 1 I • I - 1 _, I • '~ < I ,_, I J .' , 1 I ~ 

--JOjr:·;,h .) 'f..L, ~.:- -..;,1· ;:~'1 ,[) )' 11 i· .-r,J f·:J!' ),. :?1111;~ 

. Numero.us 1t~sJs,,jh:;tive shown that the: na1;ural v~ntHatio11 sy~te;1m; pro-po1?1:;c:l: ,b,y 
presen~; 1!~g!slation 49~n,9t~ p;reve:pt tl;ie folJ.l.lation of peak .concentrations of NOx and 
CO. The.~situation is D.ow~ver eveQi 1worse,1when this~ ye11tilation j,s;;IJOt ipstalled0· as 
sometimes happens because of the bad weather often suffered in the areas under 
study. 

The problem is that the ventilation criteria laid down provide for protective air 
flow rates which prevent C02 concentrations from exceeding a set level. In many 
countries this level is set at 0.5%, based on outside concentrations of 0.04%. 

For C02 emission rates of 0.0027 l/s-kW for natural gas and 0.033 l/s-kW for 
LPG, the flow rates to protect against C02 work out to 4.964 l/s-kW and 6.061 l/s-kW 

8 



respectively. If the G.R.I. emission levelS>1for, N02 jn cooking appliances are taken as 
valid (9-12.5 µg/k:J) and the outside concentration is 0.05 ppm of N02 the protective 
air flow rates needed to prevent a concentration of 0.21 ppm ofN02 one hour after the 
cooking appliance starts working work out to 27.25 and 37.85 l/s-kW respectively. 

· --In-otoor-words,.. it:-NOr concentrations are to be controlled on the basis of the 
protective flow-rate required for C02 ( 4.964 l/s-kW), then emissions from cookers 
would have to be cut to 1.89 µg/k:J, i.'e. five times lower than the G.R.I. lower limit. 

~ 1 ii.);. (: :r; l 

Since this would be extremeliy hard to achieve, we believe it is reasonable' to 
suggest fanned draught , with an electric fan set off by the passage of gas to the 

I 

cooking lwrner._yj~ -®· i.nterlq9J& ... Th"~ power level· of this fan should be limited ·so that 
it does not interfere with the overflow system set· up for the correct operation of other 
combustion ~ppliances close by in ;the same premises. We believe that tHis would 
effecJ,iveJy ~~nsure th~t :ii.Qi ijp·~~k coqcentrations form, and wbuld prevent NO~. from 
spreading and contravening W.H.O. recommendations. 

8.- coN'c[ifs10N's-· - . -" 

N02' {~·'a 'pollut~iit produced: by combustion in domestic gas cookers which 
must be taken into account when 'determining how kitchens should · be ventilated 
bec.aus.e .JJ..Lits possible r.ep~rc_q§..siop~- - 9..i;1 __ h<;:_al!.h.·_ ~~-has been determined that new 
appliances in general give off more emissions than older ones. This is the reverse of 
the situation as regards carbon monoxide emissions. 

The case histmi:·es 'W'e<haV.e;built up o:Vet kevetdl '. years in; northern Spain show 
that there are peaks at which levels are by no means negligible, and that in some cases 
the' siti.iation"gWes cause fot:'()onee'm. Vetfnigh'002icbncetitratiori&'h'ave ·be:~n found 
in cases dfseri0us;clefeots andrfa.ck!uf!Ventilati'-0'11Y' :11 1, ' "' · :· ~ 1 J:', ' .i : : ,_1.i"i11:)"I ' . 

"" ' ') The ; ventilation' 1ctiteria 6Us~d :if:nr1.'. present : Ji'egrslatiort 1i;are ' basied' '6n co2 

concentrations, and calculations using the data on N02 emissions'- ~ frorri cooking 
appliances detected by the G.R.I. show concentrations of N02 far beyond those 
i-ecoillinehded'bf tHe W.H.O. We reco1nnlinli ·veniilati0rt crit~h'a based on N02, but in 
this case the ventilation systems required to give a flow rate high enoirgh 'to ·protect 
against N02 would be too big. We therefore suggest that combustion gases be 
colfocted'b~i an· imtividu~Vihechanica1 iveAtllatidn device infu~locked with' the fuel gas 
Stippfy fO 'the COOking bUn'l.ers;· With 1 {i.fuitOO' pO~er'!and>iAf}I 'ireCeSSary precaUtlollS tO 
prevent'inte'rferenoe with coi'nbtistion gaS' evacu3'.t:i'6ii' in otlier' neatby· applidnces. 

H " 1 -l; ·1 1~ i t : Jl::i .. ! ! t' P 1

J . , ff >-!3 1 1.f .~ · f!. ·-~~ 

' t ' •• ~,. j ):I ' I ' ~ r ' r... • ! ..' f i..i J '. ! ' '. l ~ / .--:! • 

., I : 'a!l I •. ·;X'.' '"O'l' /C# J '! , . 
··. 

J :_) i. ··1.1 
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