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Heat balance of the:heated rooms 

A way to define the heat balance in steady~state conditions may be 
as follows:· 

., 
where QTR" - heat loss by the heat tr'ansmission 

QI"HF ,, ~heat loss by air infiltration 

.-{,fi'1 ~ - h_ea-t gain by sunlight 

-~~i~dooi heat sourc_es QIS 

~it' --effect of the heating equipment .,..-o. 

! . "ll ~ _, • -

Here we are deaTJ;ng with the a,ir infiltration O!;Jly. Other aspects 

( 1) 

erf, .the .heat b'lJJirce ·a~e -<3u~posed t()-- be known. Many "times the heat loss 
~- !l.~r infil trai;jon is a _dominant factor of the heat requirement. It 
compr:i,ses nearl¥., as much as the he_at gain bY,, .the sunlight. It is dependent 
on the ot:itdoor temperature ·changi"ng;-""t-oom by ·room. An indifferent zone 
deltelops 'due -t..-'-'t:J\oe ' effects of many thing~. .Th.e location depends on the 
numbe r _of' the f;lUilding· flOOr S 1 t he Speed Of the 'wind 1 the number and Si~_eg 

"t,E?;C . thE: . oors. ~~-;q,_~--'tdows , . ani;! ·t h: i·f• air infiltration ch_2racteristic, etc. 

, • , ~ 'li he. hea~ ios_s b~ ' ai~-l nfil.~c.., t;i.on is _almost fj:U in the indifferent 
z~pe .. ilf' d clo~e to i t. Unde r this the heat loss is higher, over this the heat 
loss.":f,s lo.J/! • • ' The J:r at loss is -m~ in the lower places when the . outdoor 
tempe,J?q,ture ·'l. s.:tow ~and lt he spe~S .of 11 ... wind is high. If the outdoor tem
P917il;t .l\r c i ncrea~s, t he place":::l>.f ~ljhe if.IPifferent _zone changes. The speed of 
the . ~~nd is yer~ importan~·~.r ~he :air infiltrati~n. In the formula (1) all 
the parts are i n 'the f i -r st k i nd ".he!l;t-types", exo;;ept for the heat loss .by 
air infil trati_on, Because of the ,;-ir infiltration tne rooms nee-d extra 

.,,. ·•·~h~ting, and this can warm up the ai_r coming through the slits_ of the 
.-_.;,indowfi. ·and ddors. "" """ ., > •. . , .. 

~ J • "-:4f~ ~-.. ~-i-'' 

"Fi~~ll~-,' if we know the· quarrtity of the infiltrating air.: 
more about the heat loss of the buildings. It is difficult to 
because the o_<:cLirrence is proble~t.ical. ., 

we will .kn_ow 
compute 

The building-physical resea-rches agree ~ith each other on the~eM'istence 
of the air .filtratiom.;>· but the iqt!Qfl.t·i ty of ~h~ _:;~ir is the subject of debate. 

r: ;._.: 

At the Department.-of H_eating, Venti{;i:ti_ng and Air-Conditioning of the 
Techn-ical University of Budapest we have developed __ a me.th_od for determining 
the quantity of,the air op the.flp.ot. This method is "in_situ". 
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Berore we make the measuring method known, let us look at the 

.!'.~~llowing: . , <'it"'' 

The air.pres.sure in the room is ··stei6r&',' ·so the air, which is coming 
in, will go out as well.: Tpe bolif\dary conui tion is as follows (V = con st.)~ 

In this case the nwmber or air changes (rr) is as !allows: 

v. 
n -v--. 

ro.cm 

This condition· is shown in fig. 1, 

''Ffg. 1. Theoretical scheme 

.;. 

I 
I 
I ----l-- -

(2) 

,, 

. ' 

The aim o -f the measurement is to determine the air current through· the room. 

The method is as follows: mix the room's air wit~ some control gas, 
detect the, degree _qr gas concentration, be~a~se it depends on the intensity 
·of: the air in:fil fration. The con.trol g~s · :i.s spread .equally in tl\e room. 
We ·fire measuring .the degree or its concen.tration•.arjd registering :it over 
a_ · per~?E-· · In . this way we can calculate_.th,e aip in!Htration or the rooiiK·;< 
We. have , 'to . choose the contrpl gas· very_ ~~,~~Uy·, It must not be·· 
poisonous. ,, ~. 

Carbon dioxide is suitable !or the illethod. The degree or the gas 
concentration was about 3-4% at tne mea!>U!'_ements . To meooure the cone en- .,-,. 

'~ trati,on we use~ J~ll. !flfrareil gas analyser~-.. 
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The results of the measurements 

We have obtained a characteristic from the measurement, which is 
shown in Fig. 2. The figure shows how the degr~e of concentration or the 
carbon dioxide gas changes over time. 

Fig. 2. Characteristic of the measurement. 

k 

'r=O 

CONCENTRATION Al THE BEGINNING 

LEAVING CONTROLL GAS 

THE REST OF THE 
GAS 

As can be $een in Fig. 2, the curve is not smooth. We had to apply 
the evaluation graphical integration or curve approximation method. 

The patent consists of this method in Hungary. We have used it many 
times. The dissemination of this method is in progress. 
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SUMMARY 

J. ~lenyhart, I . M!ljoros: Measurement of a Building • s · lnfil tration. In the 
heat balance of buildings the necessary heat for the heating of the 
infiltration air coming through the slits of the. door~. and windows is very 
important. Considering that the process is problematical, the computing ~f 
it is difficult. The Department of Heating, Ventilating and Air-Conditioning 
of the Technical University of Budapest has developed an "in situ" method 
for measuring the infiltration of buildings. 

RESUME 

J . Menyhart, I. Majoros: Mesurage des echanges respiratoires des batiments. 
Dans le bilan thermique des batiments la chaleur, necessaire pour le 
chauffage de !'air affluant par les joints de Ia porte et les archieres, 
est d'une grande importance. Comme ce phenomene est complexe, il est 
difficile d'en operer un calcul. A l'Universite technique de Budapest les 
specialistes ont elabore des procedes de mesurage "in situ" pour mesurer 
les echanges respiratoires des batiments. 

KURZFASSUNG 

J. Menyhart, 1. Majoros : Die Messung der Luftwechselung bei den Gebaude. 
Bei der lllarmebilanz de.r Cebaude ist wichtig die Warme, die zu der Au.f
warmung der Luft notig ist, die durch die Spalte der Turen und Fenster 
einstromt. Da das Prozess kompliziert ist, gibt es bei der teoretischen 
Berechnung Schwierigkeiten. In TU Budapest, an der Institut fur Heizung-, 
Luftung und Klimatisierung est des ' Messverfahren "in si.tu" .zur lllessung 
der Luftwechselung· in Gebaude ausgearbeiten worden. 


