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SUMMARY
—_— - >t

K. Boholt: Air Quality'with Use of Hakewl.:lp Air. D.Lr.er.‘t Eired makqhup i
can be used in buildings as a replacement of exhausted air and conhx,irmte
to avoiding drafts and to achieve a comfortable temperature. Howaver. it. is
important that the polluting influence from combustion pmducts from: qas v
huEning do not 'exceed the total acceptable éndex of occupqtmnal ‘héalth,
I v=l - Danish investigations show that L Stween 0764 and 0.85 can %
be obtained with carbondioxide (CO,) and n:.%gogend:.oxide (Nl:l ) contxibu- :
ting with approx. 50%, resp. 25% o the total leoad. '
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K. Boholt: Qualité de 1'Air, Utilisant 1° Air A?zmr(te Gax chauffe direc-.

tement peut étre utilisé comme emplacement de 1'aix usagé et contribuer

a éviter du trait et a donner une. t;rmpérat.ure ag:éam.e‘ Mais .1.1 est .iu:po:-
tant que 1'intluence polluam‘.e des produits de la coahus'r.lan ne pqs ex-' 1
céde l'index acceptable total pour le milieufde travail, I" =1 . Dus re- ’
cherches danoises-ont montrés, que E-L enkre 0.64 et O. ﬁg peut étre -
obtenu, le dioxyde de carbon (€0,) eg Y ‘azote dmxyéle contr.ipua_z_xt avec 50%, ‘
réspectivement 25% de la charge. N
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X. Bohol't: Raumluftbeheizung mit Verwendung von Gebrauchter Luft. Raumluft- '
beheizung mit direktgeheiztem Gas kann in Gebduden verwendet werden als Er-
satz far Luft, die gebraucht ist und dabei Zug vermeiden und: eine hehegl}.ché :
Raumtemperatur erreichen. Es ist abex wichtig, dass der verunrea.m.gende Ein-
fluss der! Verbrennungsprodukte yon der Gasfeuerung, den totalen akzeptdblen TE. e
Index fir das Arbeitgmilieu, E—ﬂl , nicht Gberschreitet. Dinische Unter— . 7
suchungen zeigen, dass von 0. 6?‘1:1& 0.85 kann erreicht wexdén, wz*mhlan- . T
dioxid (CO,) und Stickstoffdmx.l.d (NO ) mit 50%, bzw. 25% der totalen Beia-
stung beitrugen. 54
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. Make- Up air is ou&loor ‘air uhxcf: has been heated teja comfoztabi.e temperat.ure

. and mtmduced into a build:mg to repraee aur, whxch has” ,beeu exh;ms'gad =

=3
 Make- Up air is fnot intended.to heat the byxldmg and shc;‘yld'not‘. hni-‘;‘q’nrtf_‘
with space heating, aithnuqh the dxstrﬂmum o.f ane‘-il‘p_; __gi.x_'__ b§. coor-

dmar.ed with the space heatan_ 5ystew. _ = 3
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However, a number of cxmbustmn proaucts:.ate fomd’ ehrﬁ‘ugh gomb\isl:nqn os na=-
tural or, p:opane gas and these are a.lsq 5ent ou: :.m:o the uﬂusl:"rial '-‘buﬂdxng.
After Danish leqzsiatmn the use of da,xe?:t_ fi::e'a"nake-blg lu ‘is -on].y aﬂmd
if the com.bust:.on products make no h.agmkulﬁ ef'fects on pe:spns = _g:esgnt‘ in

the roomst - . 2 S
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In the vorst case of burning of gas the aad.u:we- ef_fecl: cf. alt pollutants at
. the workplace,the socalled acceptmdex zTL shoul.lI nat -eaceed .1" -:I.f xhe
‘conditions -are to be found acceptable. |

This study presents the results of an investigation of the pollution from a
direct Exred gas Make“Up ax.x- heatmg system unde:. d:.ffexenr. -:ond:l.ur.\ns.
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Produr:l:s of gas combusl:;on : e L E ‘ 3 N 3
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By complete comb&st:.on of natural qas (or propane). \mder ‘ideal cund:.r.mns (op=
timal proportion between air and gas, ‘good mixing and u:.th a cozrectlf installied
burner) . the follomnq combustion preducts, water-. {H 01 i carhondmxide 409,1 a.ntl

nxtrogan (M, ) will ar.l.aa. i -

.- Lo .

uomany other po,nutanl:s are formed in traceamounts. These can be hydrocaxbom
Lc H 1. nitrogenmonoxide [M)-gxtrogenodmx:.de {No,l. caexbomanoxide tCGI- asml—
odorants {aldehydes). /1 2/. YL b2 . g
‘rhe normal type of burners in Makerﬁp air system is §pecml.1? ama;l “at m:.m.m.mng
C H , NO, NO; .and CO fomat_:pn u.h.e.reas CO; cannot be a‘vo.lded Hater \-'apour from °
ustion ' by dirgr:t fired g;s;, Hake—Up ‘aip may, qspecxallyﬂ.n cold -ueather “be a.
wry good means of obtaining = appmpnate hm:d;ty in the air, ile indirect
heatmq of Make-Up air my .mgul!: in an unwanted decrea'ae in t.hé mla.tnfe hunudit
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Lsgislation

According to the standards of the Danish National Institute of Occupational
Health /3/ the combusiton products from direct fired gas Make-Up air heating
systems and other pollutants must under the worst operational conditions have
no harmfull influence on persons exposed to the Make-Up air. The total additive
effect of the polluting components, the acceptindex of occupational health,

C_ must not exceed 1. See table l.

t TLV

Table 1: Danish Standards for allowable pollution with use of direct fired
gas Make-Up air.

Treshold limit value Contribution to pollution
TLV
CO, 5000 ppm C1
co 35 ppm C;
NO, 5 ppm C,
NO 25 ppm Cy

C
T 1 : ):._ <
he acceptindex LV 1

In table 2 are shown standards from other countries.

Table 2: Standards for allowable pollution from direct fired gas Make-Up air
from different countries.

west Germany /S5/ France /4/ USA*
CO, ppm 2200 2200 5000
co ppm 10 10 50
NOx ppm - 1 N
NO, ppm 1 - -
Formaldehyd ppm - 1 -
Belgium /6/
co, + CO + NO; +HCHO + SO,
5000 50 5 2 5 S 1and
co, + NO; «
5000 5 0.8

* Maximum concentration values for continous 8 hour exposure.
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Measurement on a Make-Up air heating system

On a Danish factory which makes aluminium profiles is installed a direct
fired gas Make-Up air heating system. Approx 20.000 Nm’/h heated air were
injected. Gas consumption was maximum approx. 20 m’ /h propane gas.

Continous measurements of CO, CO,, NO, NO,; and total hydrocarbon (Cnﬂm) were
carried out in the distribution duct shown on fig. 1. ’
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Fig. 1. Left figure shows a sketch of the factory; to the right a sketch of the
Make-Up air heating system is found.

To demonstrate the influence of the burners' modulation on the pollution concentra-
tions, the measurements were continued over 2 days.

Results
In table 2 the main resultats of the investigations are shown.

Table 2: Pollants concentration from af direct fired gas Make-Up air heating
system on a Danish factory.

1. day 2. day

1 2 1 2
co ppo 8 6 5 4
Co, Ppm 1800 2050 1900 1750
NO ppm 0,14 0,54 0,34 0,40
NO, Ppn 1,14 0,94 0,9 0,74
C H
s ppo (CH4) 39 42 42 41
Total c
acceptindex, I =0T 0,85 0,81 0,74 0,64

TLV
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The results show that the total hydrocarbon level was relatively high and it is
in this case calculated as unburned propane gas. The acceptindex I C_ was at
first relatively high, problably due to poor reqgulation of burners. TLV
Consequently, the gas/air mixing was not optimal. After regulating the burner,
the NO,-concentration decreased.

From the results it can be seen that the contributions from CO,and NO, result in
approx. 50%, respectively 25% of the total acceptindex.

Conclusions

By the use of direct fired gas Make-Up air various combustion products such as
carbondioxide (CO;), carbonmoncoxide (CO), nitrogen oxides (NO + NO;) and hydro-
carbons (CnHm) are sent out into the building,

Investigations on a Danish facotry has shown that the additive effect of the
pollutants, the total acceptindex I TCy Wwas 0.64 to 0.85.

This means that according to Danish legislation, the conditions were acceptable
because the total acceptindex did not exceed 1.

In other countries there are dif
fired gas Make-Up air.

ferent standards for allowable pollution from direct
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