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IntroductÍon

The Solar
caracterised bY

for this fact,
roorns needs an

Energy Laboratory LESO is an experimenÈal passive building,
low thermal losses and high solar gains (L'2).Accounting

energy balance calculation of its different solar South

accuraEe determination of their air renewal rate '

A Compacr Equipment for survey of Air Renewal (CESAR) has been deve-

loped ar rhe e coie Polytechniq-ue Fédérale de Lausanne (5,6). The device

has been designed for simulÈaneous analysis of up to ten inhabitated rooms'

over extended periods of time (days or weeks). Tracer gas techniques has

been used for this purPose. Three operating modes can be anticipated 3 Èhe

"decay" and the 'rcontinuous flowtt methods, and more recenÈly Ehe trconstant

concenÈration" method (3r4). This last approach shows serious advantages

when compared to the others : measurement of air infiltration can be 'carried
throughr,,even in inhabitated rooms. By use of a non toxic tracer gas very

low 1ãvel (< 100 ppm N20), compatibility of the measurements I'liÈh normal

use of the building is achieved.

Air infiltration surveys have been started on the LESO building
during 83/84 heating season.'Comparison of 2 methods ("decayt' and I'constan!

.o.r".rrtr"tion"), applied to 8 different ttsolar roomst' has been effectuated'
First evaluati0. oi-user's influence over some Particular convective
exchange fluxes (mainly infiltration form Ehe rest of the building) has

been done.

Description of the apparâEus

CESAR device has been designed as a compact and mobile installation
for "in situ" measurements (see figure 1). It can be runed under the
3 operating modes mentionned above.

The equipment is composed of 4 main comPonents

. A moniEor micro-comPuÈer

. An infrared N20/H20 sPectroanalyser

. A lO-channel sarnPling unit

. A lO-channel injection prograûnable unic

of
Air
are

Data acquisition is made on a magnetic suppott (floppy disc).Analysis
data is auÈomatically done by micro-compuÈer at the end of the survey'
infiltration rates and flowrates as well as statisÈicaL Paraneters
displayed after each analysis. (9 - 12) '



Figure I :

View of Compact
Equipment for Survey
of Air Renewal (CESAR)

Typical air infiltratíon analys is

In a first step, determination of air change rate in empty rooms is
effectuated. "Decay" measurement technique is used for this purpose.
Air infiltration, analysis in inhabitated rooms is effectuated using the
"constant concentration'r method. Air change rates, obtained in the first
"decay" experiment, are used as input parameters of gas level regulation.
N20 mandatory concenEration in the 0 - 200 ppm range is choosen by Ehe
operaEor. Very low tracer gas level insures extended periods of analysis
with no disturbances for building inhabitants (8).

Figure 2 'rConstant concentrationrt analysis effectuat.ed on a LESO
solar South roorn (inhabited room)
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Figure 2 shows a typical rrconstant concentrationil analysis, realised
simultaneously over the 8 different LESO solar South rooms. All rooms are
inhabited. N20 concentration leve1 is maintained within a 4 to 8 Z interval
around choosen mandatory level (100 ppm). NZO concentratíon level is shov¡n

by a continous'curve. Dotted curve shows the N20 injected f'Low'raterpropor-
tional to air infiltration. (7)

A first air infiltration survey has been done on LESO building during
83184 heating season. South solar rooms of the building, distributed over
3 floors, have been investigated.

Mean "decay" air change rates have been determinated for the 8 diffe-
rent solar South rooms. Figure 3 shows these measured values obtained over
Ehe I to 29 February 84 period. Minirnal and maximal values over Ehe same
period are elso reported on the same figure. Name of the passive solar
systems, setted up on the South solar roomts façaderare reported from
bottom to top of verEical axis in the same order they are distributed on
the building.

Figure 3 Minirnal, maximal and mean air change ratesr measured on the
L to 29 Febru'ary 84 period at LESO (Name of the passive system
are reported in the same order they are distributed on the
floors of the building) "

DIRECT GÀIN
(rR rrl.lf)

DIRECT GAIN 2

T"JATERWALL

DOUBLE SKIN

D]RECT GAIN 1

SUNSPACE

REFERENCE

HYBRID AIR

â
ølol
;l
alolv
^.
,lII*li¡l-lv

-
¿

I
I
I

I
J

I
I
I
I

----- - ---¡-----

0. r 0.2 0.3

''DECAY'I AIR CHANGE RATE, H-

0.4
I

0.5 0,6

Global infiltration flow rates have been measured simultaneously for
every investigated South room using rrconstant concentrationt' technique
(N20 constant levet is imposed only in the solar rooms). Outdoor to room
air infiltration flow rates in every South rooms have been determined,
imposing a same N20 mandatory concentration all over thè building (including
South rooms and the rest of the buildirg). Mean outdoor to room air infil-
tration flow rates subsEract.ed to mean global infiltration flow rates gives
us the mean building to room infiltration flow rates.



Figure 4 shows out.door to room infiltration fluxes lying within I to
,10 m3/tr inÈerval. Out.door t.o room fluxes are shorun in grey. Building to
room air fluxes of 5 m3/tr have been measured. in empty rooms, for every room
having only one communication door with_ the rest of the building. Same
repeated measurements of 84/85 heating season, shows an 11 to 45 Z increa-
sing of building Lo room air fluxes for inhabitated rooms, when compared
to empty.

Figure 4
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Conc lus ions

Developed apparatus (CESAR) al1ows simultaneous air infiltration analysis
of up to 10 different rooms, under 3 operating modes.

"Constant concentration" mode is adequate for purpose of air infiltra-
tion measuremenEs in inhabited rooms over extended periods (days or
weeks).

Detail of outdoor to room and building to room air infiltration fluxes
can be obtained by chis method for every investigated room.

Mean "decay" air change rates, within the 0.16 to 0.50 h-l range have

been experienced for B different LESO "solar South rooms".

Outdoor to room ( I to ¿*O *3/fr) and building to room (5 *3/h O"t door in
an empty room) air infiltration flow rates have been measured for the
same investigated rooms.

Increasing building to room air fluxes, within the range of 11 to
45 7", can be expected from inhabitantrs influence.
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SUMMARY

J.-L. Scartezzi.nr C . Roecker D. évit: Continuous air renewal measu rements

ompact qu Pmenc orA I r Renewal Survey has een deve ed by

the Ecole Polytechnique Fédérale de Lausanne' The device has been designed

for simultaneous analysis of up to 10 differe nt inhabiEated rooms over

extended periods of tíme (days or weeks) ' "Cons tant concentrationt' tracer
gas Eechnique has been used to reach this goal' A first air infiltration
survey has been donear LESO South rooms. Thanks to Itconstant concentrationtt
method, mean ouEdoor to room flow rates between 1 an 40 ¡¡3/¡ have been

measured. Building to room air infiltration fluxes of S *3/tr have been

found, as a mean va1ue, for every room with only one coÍìmunication door

with the rest of the building- Following tlne 84/ 85 similar surveY, increa-
ing of the building to room air fluxes, within the range of 11 to 45 %'

n be expected from inhabitanErs influence'
s

ca

RESIJME

J. -L. Scartezzini, C. Ro ecker, u . Quévi t Continous air renewal measurements.

Un dispositi f compact et mobile de mesures de renouvellement drair (disPo-

sitif CESAR) a -eté développé à I'Eco1e Polytechnique Fédérale de Lausanne.

L'équipement p ermet I'analyse simulÈanée de 10 locaux distinc ts durant des

périodes de me sure pouvant stécendre ã plusieurs semaincs' Grâce à I'une
des méthodes u tilisables sur cet appareil ('rconcentration cons tantert de gaz

traceur), 1es mesures peuvent être effectuées en présence dtoccupants;

Une première camPagne de mesure a êt-e ef fectuée sur B "unités solaires tt du

LESO, durant 1'hiver 83/ 84. Des valeurs moyennes de Eaux de renouvellement

d'air situées entre 0.16 et 0.50 h- I ont été mesurées. A ltaide de la mé-

thode à concenEration constante, de s valeurs moyennes de flux d'air exté-
rieur, situées entre I et 40 n3/h, ont été déterminées. Un valeur moyenne

ãã S-*:/t, a ét-e obrenue pour 1es flux intérieurs (provenant du reste du

bâtiment), et pour les "unités" munies dtune seule porte de communication

avec Ie reste du bâtiment. Suite aux mesures semblables de lthiver 84185,

une augmentation de 11 à 45 7", due à lreffeE de ltoccuPant, a él'e mesurée

pour les flux intérieurs.

KURZFASSI]NG

-L. Scartezzini, C , Roecker, D.Quévit : Continuous air renewal measurementsJ
Die Eidg enossische Technische Hochschule Lausanne hat einen neueun

Apparat zur l'lessung des Luf twechsels entwi ckelt (CESAR Anlage). Mit dieser

Anlage kann man bis zrt 10 verschiedene bewohn te Räumen, während mehreren

Wochen, analYsieren. Man wendet die "KonstanÈ Spurgas Konzentrationt'
Methode an. Eine erste Mess-Reihe wurde während 83/84 Heizungs periode am

LESO gemacht. Es wurden mittlere Luftwe chsel l^lerte vom 0.16 bis 0.50 h-f
für 8 verschiedene LESO Südenr äumen ermittelt. Mittlere äussere Luft-
eindringungen' vom 1 ¡¡¡3/h bis AO m3/h konnten dank der "Konstant Konzentra-

tion" Methode festgestellt werden' Für den mittlere innere LuftausEausch

(mit dem Rest des Gebäudes) wurden Werte von 5 *37h g"*"ssen. Diese

letzten gemessenen WerEe sind nur für Räumen mit einer türe gültig' Neuere

Mes sungen (1984/85) zetgen eine b enutzerabgängige Vergrösserung des

inneren Lu ftaustauschen zwischen 11 und 45 7".


