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SUMMARY

I¡ ordcr to dctermi¡e the local meaû age or tbe root! avcÍ¡ge agc d air i¡ ¿

veotilatcd space froa tracer gas measurcmeats it is neceeoary to c¡lcr¡latc oooeot¡
about tùc oriþ of time'depeodaat tracer-gas conceotration curves ç(t) froo
diffcr,cot poists p in the roorn, i.e. integrals of the form f(-) = lo- t- cr(t)&.
Becau¡e of the lioitcd measuring time, tbe expouential pa,rt of the coaccotratioo
or¡Fvcs g(t) has to be extrapolated to obtain the residual parü of thc abovc
mcntioned i¡tegrals. Literatr¡¡e conceraing this topic lacls of dctaitcd inñro¡tio
oa what procedure sbould bc r¡sed.

This papcr discr¡rs€s aa improved method to obt¿ia tbe ¡esidua¡ part oû tbÊ
integrals l-) a¡d is based on tbe so cålled'Nordtcat Mcthod", but in cotn¡t
üo it, quaatites a¡d rni¡imizæs the enor that a¡is€s &o,o tbe extrapolaùioa of the
cor¡ccotration cuFnæ. Thc principle of tbe mcthod is as follow¡: Thc cr¡alu¿tion of
the conccotratioa curve cr(t) at a certain point p in the room is ca¡ried out aftcr

evcry trsw conccoüratiou nlue. In this way time.dcpcoda¡t cr¡nes of
therespectivedcterai¡cdr¡alucsof f(-) ca¡beachiercd. Bymcensof tberccrrn¡cl
a d.€qite criteria ca,¡ be deduced to stop the nca¡r¡rsncat.
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INTRODUCÎION ,

Tracer-gas measu¡eneots a.re a relatively new techuique which enables us to
ma.ke qua,ntitative stateoents couceraiug the quality of the local and the overall
ventilaüion of a room or a limited space (eee Grieves, 1989). These statéñeûts ca,n

either be made for ccrtai! poiats p iq the room by deterainingthe local-meao-age
io of the air, or for tbe room as a y¡hole by deterrnining tbe roo¡u-average-age
< i >. the ageof-air is a statistical measu¡e of how long it takes, in average, for
ai¡ molecules to get Êom the supply duct to certai¡ points p in the rooo.
The ageof-air ca¡ be obtaincd by measuring the timedepeodaot change of ùhe

conceqtratiou of a traccrr-gas that bas beeo or is being artitcially distributed in
the room. Such a time-depeodaat cbange of tbe co¡ceotration cal be achieved by
a step-down or a step-up test.

ÉIo 20 aao a
äFl

flq. I Time-dependant couraea ofthe concentration ofa traccr-gaa at a certain
point p when performing a ctep-down (teft) or a Etep-up test (right)

During a stepdown test you a¡e observing the decay of ühe concentration of a
tracer-gas that was evenly distributed in the eutire room at the beginning of
the measurement. During a step-up test you a¡e observing the increase of the

a tt
ldl-

t to aa
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concenülation of a tnaccr-gas tha,t. is coatinuesly fed iato the supply duct of the
room. if tni uätir" air suppïed to tle room is maintained by means of a mecha¡rical

ventilation system, boùh tests should yield the same results.
'Ib order tö ilêteimi¡e üe Lgeof-air iù is necessa.ry to calculate moments about the
origiu of the measr¡¡ed timedepeodaot tracer-gas coucestraüion cutres cr(t), i.e.

' iutegrals of the form (Sandberg and Sjõberg, 1983)

tæ
n(/t. ;ÞL -: l-l = I , t-co(ú)dú": ''r:* 

i ¿i'ff¡: m ) 0

r, .J' ... J Jo ,o. rr.

,:,. Since the measuriag timeinten¡al'O ! ¿t 5 t-"., is limited, the concentration
curyes co(t) have to be extrapolated to ir¡finity to obtain the residual parts of the

above mentioned integrals f(-). Thus two integrals have to be calculated.

t^, c!r(t) dt +
\ ti. t r l

The r¡alue of ¡(-)' co. be deteru,ined with aoy uumerical inùegration method
(Trapezoidal or,Simp.sgnls R¡¡fe) and shouldn't be any problenr as loug as the data

' samþling rate is high enougb. But literature concerqing the dete¡srination of the
Ji; \Elu¿ 6¡ ¡(n)" hcks of detailed i¡fois¡ation. '

,r i¡}

\:

I1¡

r(-) -
. v' I

r(m) -

I"'^l;'; Il...,r^ 
¿JØ¿t

¡il.

.: ,. gll -¡ :,, 11

f¡ ' ,,"- .( l:! i'-'l

. 
PR^ELIMINA'RY R^EMARI(S

In ordêi io simplifu tbe evaluation of tbe di'fieréut coucentration curves it is useful
to tra¡sforu the conceqt¡atiou readi¡gs cr(t) a¡d the measurement time ú into

, dime¡sionless r¡alues. I '

The trst purpose of these traosforoations is that no distinction between a

: *ng1,cr; ir:,i i: r,',,^ i.,,'':Ë"å0"",îå,ii;l'i".:irrdtîå;Trjïïïiiläf.:i","f"îirî;:J:;i li î ì:.' a stepdown test, if the measr¡¡ed 'valü€s cp, rrcp-"e(ú) a.re tra¡sfor:med as follows f

cp,tep-doøa(¿) : 
"i - cp,rtep-t9(t)

.',Ì: rr rlr.i,.rr.ui.j'¡1, *ç ,i.:rtwith-thet¡ã[co¡ceotrationcf;atthereipectivä¡ibintp(seeûg. 1).
j rrÍ ir,j 'r: iit ',¿t. .':¡li."FurtËersrorcit is easier to perforur th'é:evåil\iation h,ítt¡ dimensionless concentrati-

ons ci(r). The conceotration r¡alues åf p step-down test c¡r, rrcp-do..(t) are stauda¡-
dized according to the iaitial conceotration c¡,,,rap-aovn(t - 0) = cr(0) at the re
spective poiut p; whereas ühe coucent¡ation readings of ¿ t¡a¡sformed step-up test

lù

t Thia onty holdr, if thc'catirc dr rupplicd to thG roon i¡ mrinrri¡cd by mcrnr of rncctuicrl vcntilrtion,

i.e. no i¡filt¡raio! trt¡y occt¡r.
¡ 1 ri¡'¡rjy ¡rif,¡¡¡¡iÍl! ' Vr r)!¡ r i{¡lr,¡ ti n! : rlil"" 

'
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lrj ':'d"- c:n; aÉË sta¡da¡d,ized wiiå rega¡d to' the t¡al concest¡ätiou ca,nee-ap(t + æ) - cf,.
îl¡i,j ','Dl :i¡ ":.r.. .(.: :

'3:r!ì r: I

"ll¡ri sì-

ì(i r ..Jl a¡f:.r,1

rq:r ?Sr: ¡i') ,

:' . jjljrrtl-r.- 3

' 1t;.r!iriJ '-i

' lt e'. i
(1")

( 1ö)

llJ¡¡the¡uore it is morG ånvcoiest ùo otate the measu¡eoeat time t not is real-tine,
but as a multiple of the nomiaal timecousta¡t ro. The nominal timeconstast r',
is the reciprocal v¿lue of the air-changerate n : Q./Vn[s-t] with the supplyflow
ta,te Q, aod the net,volume of the room Vn.

.t

. r,,i :i-\i ! t¡,

'ú'[-l - 
t' :" - '-
,n

, ., :'., qZ'¡

(4)

(5)

mea¡ra of a¡ er¡aluatiou of the
Ma,king use of eg. (a) and (5)

t'- cl(t') dt' (6)

'This sta¡da¡dization âllocrs and simpliûes a) the compa.rison of difierent local-

rmea¡t-ages tp with regard to the room-tnea¡r-age < t > aûd b) the comparison of
both the local-mean-ages ?" and the room-meaû-age,< ? > at different air-cha.oge'

ã:'ìsJ É' '. rates n. r' : ' l' I

,! -.,,::l\r.r'r('Mlldnguseof'thetra¡sfo'rmaiiönsàbcordiugtoeg.(1,a),(1ô)aod(2)tbemomenùs
' ' 4"åfbout the o*gil ¡f) ä be caliúlated as (Saaiberg a,nd Sjõberg, 1983; Sutcliffe,

1e90)

lf, : ri*' 
Io* 

(r')-ci(r')dr'
i 'ì

r, ) :s.:í.,;lhr¡s:!Þe 
loc¡l-nr;"99 ol ,* be d¡germiaed¡as

i, [s] = r$oì*= ",
1æ
lt"JQ')dt'

Jo :..' t'"

t.:. '. 
",i '. i!1.).

ì:,t,í¿" t

I t¡ i.l : '9 .r¿,ì3r.: 1,.'1:,1Û'.

j9C ,.t,) :::i :¿l¡ ú;L I c:' l,lI:¡.f.--': ij''î : Þ'"

).!¡'

Io ¡,¡;i¡vr :r¡1' È:rr''Tbe'local-mea.irlage int ihe e¡<hatist'arti''¡luct ;" iä'lrilways equal to the nomi¡al
,í. r ,\ u3'. Iettime-consta¡¡t 4;' (Sanilb'erg and SjöÉerg, ig83; .å ?q. (¿))t

i¿6 ::-,ùe -i3ì)- r ,l ..¡:' : L i I : ':' 'i '']

Tt=ie=¡r!o)

.: ,{ñ

, ¿i :i''.r

fl ¿. ¡ I '-, .l'rii'

' .' i!',.'..-"".

t > c8,s be delerminedþy
the orhaust:air duct C:(¿').

".,with 
pLo) lr^ = Ii ci$t)dt' : l:yields'' -, 

"1

r_1 "

1i i. i lìr

a.lt .3r l.- r¡f:r! tËt

I This only hold¡ ia 6cncrrl, if thc cntirc ú¡ rupplicd to thc rooIn i¡ mdntrincd by mccb¡¡ic¡l vc¡til¡tion.
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Hence, both r¡¿lues f, a.ud < t > will be calculated as a Bultiple of the nominal
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add (6) i¡io the deû¡itidn ðl ltië'a¡r-e¡rchangeeñciency r¡o gives
! á:,,i !r p 1 r1r.

time-conita¡t r.!
.l; r

lnserting eC."G)

1 . . ' il ;-j\*,' i':.1
.r.: ¿: l. [-l =

-=

2'< ì >,: o2 ti t' c:(t')dú'
(7)

T' ::itfìl

J1i ,v¡irj ¿r,

li:i :

cf(t') ='ceÀt'

f "";rrar':-S'

rri r'* :¡r'with 4.1': 0.5 fo¡ a'þerfectly Bixed room a¡d ?c < Q.5 for aroom with short-qíi. 
oircuitióg, i.e" supply air bypassing the working a¡ea- ,-:,.

.,'i¡*, the'dete¡ai¡atio¡:of thc dificrcot local-mcau-agea io just requircs tbe

,' ''" èalculation of the 0tÀ'mòmeot:aü the respective'pointsp and the deternirationr r' ìr; ';k the riôm-méà.o-age < i ) a¡d tliàl''air-excha¡geefrcieocy ?o just requires the
calcul¿tionìof the l't dü;üiéùi¿"itr the &Laust ai¡ duct.

: II rr-j\.r.^fr.
PÍTYSICAL BASIS OF THE EXTRAPOLAflON METHOD

-. 
i4,ftå; ateiìain timå c;(r. jlit all poinrs p in rhe room may

' b" dooib"¿ by on.e . , 
'

, . : r' r" ;

(8)
,,. ,:,t,- ,, Lri

bec¿use a.logarithmic plot of ,the cr¡rrre c|(t')iVil tr¡¡a i¡to a etraight liue with
'r,.the slope I (with ühe value of À being negative a¡d dimensioûless). The r¡alue of )
, ca¡ be determined using a linear regression of the concestration values that belong
,." to the erçonential decay phase. Tbç usual procedure is to extrapolate this ttted
, . expoaeotial functio,.r' beyoqd the poiaù being last oeasr¡¡ed ci(til..,) to inßni¡y.

laserüing ¿c. (8) thus yields the residual parts ¡rl')" (Nordtest NT WS 042, 1985)

".t{

¡f (e)

l¡ r9 sf gho, i:¡,1j .tì"1: .,.j,._

' 9: rttt'|, . li :I")7I), ,iu.li:

t .,t-., f'

pLr)l! : r1 tL.o,
c:(tå..,)t'ci(t')dt", = - ( _i) 

"*
(10)

À

general and especially'whea evaluating scatüered con-
ore sensible not to use the last measured concent¡¿tion

hat c¿u easily be calculated by oea,ns of the linea¡ regtefr-
ln this way the measu¡ement e¡ror of the Iast measr¡¡ed. iì :.ir .l at: u:.?,!...,r-i¡, r_ê;.r. rvaiuecän beEiniDized. ,:r; , j.

This is briSically'the procedure of ortrapolatioo being dessribed by Nordtest NT
.VVS 

0k7 (1985) a¡¡d Nordtest NT WS 019 (1988), which a¡e the only available
extrapolation methods described in literatr¡¡e (besides a¡other one described by



237

¿,'ìljI :,. ..r.?!J'¡n / r-r-1, - f'.i
Ra¿tschen and Walker, 1991). But the procedure of er¡aluation explained by the

..,No.f$t5t.,¡.e,no".r{F jus.t p¡gvides,lr.Iougb Suide-'.line,¡nd it ca¡¡ only be ma¡ked as

being vague a¡d r¡ncertain.

$,ccording to Nordtest NT WS 047 (1985) the momeut to süop the measureoeat
aË well às îhe iplectio¡'of'the concestratioo r¡alues ueed for the li¡ear regression

are just deteroised by eye usiog a logarith-ic plot of the measured coscæstraüions

:co(t)., I\rthermorçit is impossible to carty"out a follocdng cbeck whether these

. assumptions have been jusfiûed or uot, because lust one linear regression with

' .,,-Þ,.r:*s-:¡CA'

-¡i1. . .--¡i¡1.111.¡i1.¡¡- .. ..i:...:.:-..,.--: t-:j..:;-..-:-..:.
' 'fl " o3T JLlr

-üC r,;j:ìilS:) i
- 5r .-L,f'' l f ?I

!ì ¡, I i.ll(-j ,.1 .Ìa

e . ðlr. o arþitrary selected concentrntio¡,Soo- is.uaderta,ke¡.

Lta This procedure, you just have a pockeü

..:l: :-,& calculator.acces io T1.< i >, but by

., using a fQ.lhis

: iç . ? {C.J:.J( IBJIr¡CJPLE On lHE OPT¡MIZED EXTR-A'POL-AÍIION METHOD

:,cor.,.j.- | n a, r: jr.¡ T ç follo.ys.(Juug, 1991):

"rinre 
ci(t.t) is ca¡ried out after measuring

from eveiji new mea¡¡ured concentration

íi. value a linear regression of the last ¿/ir concentration readings is carried out.

- Keeping nt¡ consta¡¡t, a ûew or current value of À, irÍo) = pfl' + pf;)', pLt)=

igued to each time t.
of À, ¡rl0) aûd p!l) veleus üime oae will get steadily

achiug coriéta¡t û¡al values.

tiou readings nyir'determines both tbe u¡certaioty and

roåih theirrespective final values.
i "ç. lr r"' 'l :., roÌ. .; ia" , ,rr,.i ¿ ,l.ri' ::: ¡ ll_ ,us .s,

(t "SENSITTYTIY TESTS \¡yITH ARTIFICIAL
.CONCENTRATION HISTORIES

¿9'I;

.1, ;.

iÌ; t

, This procedure has beeo coovcrted iato a computer code. \,t¡ith this code ser'cral
-''-*tifi.faüÍ gé¡erated conceotratios tt * have been otanined. Using simpliffed

assumptions for speciûc åir flow pattetas in the room (2'zote, &.znlc model) and
. ,.rvarying ¿ir,.4ows between the zoues,(see tg. !), the coucentraüion cun¡es bave

, ,, been geoerated usiag the 
"o-p.ttä,e¡d1:COTNTAJvf-86 

(Axley, 1987).

'Ì The setup in ûg. 2 is a good,exa,g¡ple to,test ?n$-to verify difierent extrapolation
:¡ meühods,-because the exponential decay of .!h.p different concentration curves

ci(ú') in the th¡ee zones doesn't begin r¡¡til .5-+ominal time-constants (see fig.
.--,3)...,JIhe setup is also a typical exqpplggJext¡oûre short-circuitiug, because the

air-excba,ugeeúÊciency is well,bçlow 6p Vo ;(n ": 0.2).

,.- 
'! | t l:r ti! - . ,ì, ?Àir . ri)lf, i(, JJ.t¡irili ! ..--

i ' 'l?;":

t1

, l<:: slj ¡,

9f '.. : r, :9 , :(J,
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Qr=l Q,=l

V1t, =L.

ts. 2 Setup of a oimpliûcd model of a short;circuit Btneam in order to generate
artiûcial concentratlon curvca of a atep-down.F¡d stafup te8t

ei [-l und t. .ci [-l tn(ci) [-l

I

I

,. il¡' t :'

o.8

o.6

moment to stop
Û;¡¡,r;- fr:Jf o' :nt '^;r:èurvéS Ci(l') ör

wasrzfi);",Ér 11,

0.1 r"i

_ _ - tn(ci)

the measu¡ement oae may Do¿ orientate at the coûcertration
to ähy'eorpirical rralues (ãä, often. proposed rule-of-th¡¡mb value

'rt. ',.,1) , ,lljf.,-':.¡r'l'l :lÌ ' .. I :l

0.4

0 0.01
0 I 2 .3 4 5 6 7 I I 10,.r"["1

fls. 3 curì,€s of ci(t)' t: ci$) and ln(c!(r)),in the qhausr air duct according
to the setup in ûg. 2

' 
t ' ':

The conceatration bistory c!(f') in the exhauöt air duct has bee¡ evaluated with

extrapolation ¡neüho d not be atopped u¡til the cr¡rves
of À,-7t0)înìt/¡!) tnal values, i.e. conceruing the' (l' (, l'

V22 = ll3 ,

- -; 
¡-

vrr = t7l' '

Vt = 1/3
\
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o.E5

0.8

0.75

o.7

ûs. 5 Curves of
i: il

'L5tl!t l.: Istr7o ,ll ftr

¡ ¿'¡ ' q¡!

'-,isln'

'.ib.z'

-o.8

-o.9

-1
0 I 2 3 4 5 6;7 I 9 10n.2"þl

fu! Cun'cc of I in all three zonca according to the'rctup Ìn tg. 2 uring the
timeinterr¡al Aúyir as thc paramctcr

¡.Ío'lr" l-l

1.O5

L

1

I'C,.f'É: :=-'= 0.9.5

.o' (

.- ro: ¡i-' ':f¡þ n , JBt - :':t' r, O:9

.!:.. ia1f1 -: :-:-l : :.-.j-..:.:.-. -.i:{q::. 1t 1 : ..: ?¡ tf!-'
,;.1.. i '!

: r,ci¿¿:,',

ijj¡:-l'ÌCr-ir 'r:

I 9 19 n't"[rl
r': '- -.: : ., l( ' .i. i

pLo) /.rn in,the çthaust air duct acqolding to the setup in ûg.

tt

ôt¡¡¡ r lr.

¡ìI

r,r¡:(;{ , .lr!,

",ftrr 
r.{r.

Ahu -.¡.jJ: l', l¡-,''""1 i. a,:Ì¡ì -i.
r),.-,, ' .., .tt(j;r 

1<

)9
2 using the timeintenral Al¡ir as the PaFarneter
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ú"¡r11-¡

¿i,lÕcJ:$^ ì
*riJ-L.i.t-'
.l ..s l*

N :- ¡.t*'.
'"',..-¡-L:r,.- ,

rt5Jt"rszî1(
(rt. "

'd t eq.

ris:i¡ r ¡'

f 3

"'2.9

' 2.8

2.7

2.6

Lt

* 2.4

2.3

¿,.2

2.'l

2
012345A7891On.r"[rl

'i, ¿,. ¿\t !xç.i t, ,; e,) fls. 6.,Cunres of fLr) lrl, in the cxh¡u¡t air duct accordiag to the aetup in ûg-
i.;l- .ô ,rr i 'i 

2",P¡ioa thç tiapinterrral Aú¡ir a¡ the p.arameteE

r'\,. t': ¡"' - il-'.rä't11;. The tioeiatennl Aú¡ir is important when eiåluaùing scaütered conccnt¡ation
curyes: If Al¡ir i

..,;¡irr i srt,'rl.l ' t:l J'.i¡ clearly deviate
I c: Þ¡r'l nj¡ '¡':: resPectivelY the

:i.r , '"6,- ri:- ,[ "' rt,, uDc.ertalûti Of the
'.tlr ¿nil.t:.;l.sør :.. {1 w ,.u-' ' lini:äi iefie*sio
r ,ú3r: s¡:, 

'tl:..frrr 
! r:.s . !,. rs tii¡e-irf_terval O

d ¡'!t)
6).

. .'.
'These e¡Tors caû þs minirni2ed to any desirable tralue (even if

the,datarsTp{",g l}r.e is lg*),Þy simply odeod,ing Aú¡ir.
' :..:...:.-:...... -.-:, -.-..:i:kt'-f;Ji'. ¡;:.r.....':i. c'^ 3:iIf; - Ë'.-::-:-:.'-r.:.:.::.-_ ..- .::.-.1,-.--..t....:t.:-1:.:. . gut one has to t¿kr

^ ¿¡! ¡ìf :- , I;.j". 
. .il. , . r.j Iì l{. - 

aD
. .¡ ili,iJ i.' ll; :j¿r 'ri-ì'!í''j',Al:: ; l:L7.

.i,.-,ir¡:irlr¡,* ,sr .rc !r.:v¿ci* i , P??cedÏfÇ..ar9,iudepeudant. ,',.' ,. ,i, .r

.¡', Irsl¡,¡-¡rnl i,:fri:sv'í I'lll ri-li i,i''r'-,

r,i 1.1"..1. :iì:fo' ' .,,1 ¿:,l'rsll- , '?'. '.íi'"r '1".

. :Jlb,,' .tJ(/ i:'ir':l " J:": '¡.1'-r,. I ; : ¡lr '.-'l

¡l ,,,1 r'rt . ¡'. i( ,:T't.i:: lr: l:i, ". r,''. I
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.FURTHER APPLICAflONS OF THE INTRODUCED METHOD:
1. MAÎCHING THE NOMINAL TIME.CONSIANI

As already mentioned R¡¿tscheo a¡d Walker (1991) presented a¡other extrapola-
tion method, which is making use of the condition tb¿t the local-meeo-age in tbe
exhaust air ducü i" is alwaye equal to the nominal üime-consta¡t r. (see eg. (õ)).

By using this condition the r¡alue of I doesq't;.have to be calculated by means of
a ling1. regression, but ca¡ be matched in sucb a way that ec. (5) is fulûlled.

pÍo) = ¡r!o)'+ ¡¡!91" ,= rn

\+ FLOI" À

¡/, *.r r ,i| 
= ( l1)

û

¡ r'({u¡c'rc n;r'' "- Ins,o;f1o¡,ii *ï:; J'i;13fü lill'i;Jof,i; ;Ï,i:nï:
in itself, but one has to k¡oví'or presume the r¡alue of r. iu

ç.rt"iti presumed nalue

n.the es ia- r,, lead to

. rau-.:,3í, ,.bei!¡ ¡¡ : .: lé91). Ilence, t
,5:'1..1{?ße:t :d .:g"¡-,:,' valü¡l:'of 1r. IDþ

': ¿e:;iþ'ttl}3i tlrg ¡i't ''be corrected ði
tl *, ,- ,* .,r,' ,. io ¡ ii.r.. ;:-: ? 9C ìñ\Fr,rr 

'i' rill r'ì l. i: 1n !

.,,i-¡r¡¡d.Þ, '.?iss. :r¿ = ' 'trr- ÙC"= ui 
'J('j"'"'- '- '-r1 )

' s\ lt1 ' ::.6q Ls: ¡¡i¿r': c: 't'" t'?:"\IA"lCIqlG. THE'FINAf'TooNCENTRATIoN
- i. t:*.'¡i Lu¡Jy :Ì '1' v ' ¡'¡ L:g "::nr'r 

si ' z:i OFA STEP-UP ÎEST

:; ,:¡..: i- ._. i_ 
' ' îThe procbdure:desc¡ibed'Àbovd'¿å:oUtaiä'ütå ü!åi""1 timeco¡sta¡t r. ca¡ also

.. ':--. :---. ;:'r:.1:-.-t.':,iiìtfuiair.r::ii: Jr.rnll.Ê1 n,-:^:be USed in priaciple ùð gg..Cf Of a step-up teSt, beCauSe

(r:eJ: i 'i i : -.iaor,, .rlr.;it6'the cunres of À are alsti irlliþS in.ccrrrat" ."sumptions of

',r1.,.oÍrr';'v.s 1..r, tt] th"'fisal'value cf, (see

The simulation åf a stepup test wiùh th-ä{eTüd ia t'f. Z followed by ao evaluation

with the "ürue" assumption "l = 1c. yields tbe sa,me qu¡ves aod t¡al values of l,
i" and < t > like the corresponding stepdown test (c, ma¡ks the conceotratio¡

. iu the supply duct). But if the evaluation of the step-up test is ca¡ried out with a
ff¡al conce¡tration cf; being too small or too higb, tbe curves of ) Ítill uo longer

approach a const¡nt ûual value,
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-{his characteristic should also oalce it quite simple to match the tnal concentra-

tion cf,, as iü was ocplaioed above for the nominal timeconstant r.-
It is not possible to match the concentration at the beginning of a step-down test

co(0), because inaccurate assumptions of cr(O) don't have any afiects towa¡ds the

slrape of the cun¡es of I as well as the ûnal r¡alue of À. One will still get the same

- consta¡rü r¡alue for À, because both of the rr¿riebiti¡ cn(0) and À are independant.
.. -¡

CONCLUSION

The presented approacb coacerning the odràfolation of concent¡ation cr¡n¡es of

' arisirrg frorl the extrapolation procedure,
Furtl¡ermore it is possible üo evaluate the nopinal time.consüa¡t r' and tbe tnal

i concentr¿üion cf; of a stepup test at a=qçrtain point p provided that the entire air

---- supplied tq-the roo4. is p--4!ntelge4-þyJt¡9"h+c"l veutilation.
s Fùrtherå¡rork will intend to evolve ar¡.evaluation procedrue in such a way that

vi¡. ,. o i¿¡, .r!,r¡nnu{f.t rof g.fracer;gïFgi:"T"pent (g1(p)' jîj t", pf,) , pLo) a¡¡d ¡'!r)) a¡"

ilc,.r ,'Í¡ ,rt¡9o.*fil,tqni,luo-pne 1nr"lh?ç;,,, ';re¡r;,;*, 
,i 

", .1 ,!
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