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nE PI-ENOt'ENOL.OGY- AND ENYI~ CONTROL 
IN BATTERY FACILITIES 

Frangois ~y 

Intarnational Breeding Consultant Cie 
67 rua Paul Buieysae, 56100 LORIENT ,France 

Currently, all concerned parties, at all levels, from 
veterinarian to the breeder to the grouping technician agree 

th"' essential factor tn successful ·animal br·eeding is the 
environment. 

This is, of course, obvious. ~~ order tor the animals 
to be able tu take full adventage of their nutritional intake 
t.hus increasinq their rate of growth (at the same time decreas1ng 
the J.ndex of waste), their r·espirdtory system must be in perfect 
sllape what i·~ mol' t.', a stu fi'y atmosphere, .tnadapted temperatures, 
etc tend to weaken l hf~ an una 1 '·> immun 1 lar-y system and in crease the 
r 1 ~'>k ot d 1 st·!ase. 

1-lowever-, t.het'e are diven_¡ent. opinions as to how to 
cr-eate a 4UédJ.ty env.J.I'·cmmellt. The aim ol animal breeding 1s to 
rnakE.• a proi1t.. ln arder· to make a max1mumu prn11t, the animals 
producetl mus 1: corr·espond lo the markL•t demand ( ttll s question is 
nut treated in this article). Un lile olher hand, the goal is to 
rdlSP an.i.mais ni. the lowest possible cost pr·ice. rhe cost price 
.ts the resul t uf a complex baldnce, all uf LhP létws o1 which are 
nut yel known. 

In Lonsiderinq t:he dto•1ulitlun ot a favour·able 
envir·urornent, lile cr·it:PrJ.a ot the meaning ot quality must be 
estatJJ ~shed as well ac,- U1e max.imum number of vc~r.J.ations which arE' 
accept.able tu the attainment ot npt:imum value. 

!he whole nt t.tlat which det ines an environment. is 
cnmposed of separ·ates wh.tc.t1 we t.:dn r·etf?r lo as "typ:u:.:al valuss". 

A typü:al varJalJle js lhe <nr supply. 

1 f l. t 
mor tal1 ty, and 

is t.oo 
Cl~r·t din 

weak, .l t can increase the 
risk tactors of d.1sease with 

risks of 
all that 

ir1fer·s tn ter m~~ of neqat.ive resul ts (vet.erananian bilis, a higher 
global index of waste). 

l:ly contrast, it has the adventage of cutting down work 
custs such as t.he energ1sing un1t. 

It the air supply is too strong, it. can result in high 
heatinq costs as well as an inr.:rease in the risk of death or 
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tlisease. l"he problem is to find the lowest point of air supply 
possible without l.ncurring ri.sks and to determine the proper 
t.ontrol level. Thts last point inter:venes in material·investment 
{the quality ot t.he regulation system, the air openings, etc ••• ). 

What Js more, this variable is 
DlhE'rs. A:ir supply is lLnked to t:emperalure 
l~mpP.rdtu.r·e .i.IJ time and space, the quality 
heal t.h of· lhe animal group, the distribution 

not independent of 
level, the change of 
and yeneral state of 
of air. 

quaJity 
f,u:tur·s. 

Air supply determination .is a mul ti--faceted problem. A 
Pnvironment is theretore defined by a host of variable 

The dr::ofinit.ton ot an environment.. Among the. very 
numerous variable<::. whir:h dPfine dll environment, the.following can 
r e,tsnnaul y be c:ons.iderPd to be the most important: 

l.L minimum inleF .i.or·· temperature 

lm maximum 1n~erior tempen;¡ture 

Ut - amplitude of the daily variation in interior tempera
ture. 

Vc(l"e) - c..omp<trat1v~ variat.ion in temperatures 1nter·ior and 
ex ter·.ior. 

liiu - hutt.ing cuelf1.c.1ent of inc:om.ing air (natural exchange 
the I.JtHlding"s pre-heati.ng/im·.oming air). 

Qp - air sup¡Jly by Kg of live animaJs (m:S/h). 

N- minimum rate of air exrhange (volume/h). 

Nm maximum rate o-t ai.r exchange (vnlume/h). 

Vp volumP per Kg of live animal (m:S/h). 

l>EPp- surface loss per Kg of live anJ.mal (m3/h). 

CU2 - percentage of carbon dioxide 

NH:.S amount ot ammnnia in par·ts per million: CM3/M3. 

HX.(Ti) perc.:entage ot rE>lat.ive hum.idity in relation to 
J.nterior temper·atur·e. 

V(T.t,H7..) - a.irspeed at the level u·f the animals in function 
of the Ti and HX.. 

ltus list 1s incnmplete. Even so, the values of only a 
few of lh!o!se variables ar·e relat.1vely well-known as to the role 
they play in the sut:cess t1f th& bFeeding business. 
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The .na tu re of these val1.,1es is empirical. IArtyt:+tiRe,··•·, ... 
can say about their respective actions is subjeet to.~~ange,· as 
technical advances reveal more and. more ~bout thetn as·· .. llliell· as 
variables which we cannot control at the present time• · 

. " 
Futhermore, some of these variables are interactive, 

and sometimes the advised values are incompatible in interaction. 
A list of priorities must therefore be establ·ished. The 
combination of these values create what we can call a typical 
environment. 

For certain animals (the pig for example), the top 
priority is the structure of the building he lives in (gratings, 
wall temperature, etc ••• ). 

REMARKS 

The arrival of new anci sophisticated·materials on the 
market, particulary computer-controlled regulation sys.tems·, has 
allowed the animal breeder to better control the components which 
make up the environment. 

However, we constate that if the new methods of battery 
raisi.ng yield high growth performance, it would seem that ani•als 
are becoming increasingly·vulnerable to disease and infection. 

This leads us to say that as the ability to .control the 
env~ronment increases, so must the understanding of .the typical 
environment. 

Finally, it is .probable that the evolution of. 
environment control wlll be oriented towards the creation of 
day/night and seasonnan fluctuations·in the batteries so as .to 
develop, among other things, the auto-immune defense systees of 
the animals, and to stimulate growth. 

Example: The typical envi.ronment of the rabbit •. 

On the next page ••• 

4th WORLI) RABBIT CONGRESS 

303

Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 1, 301-317







ture o·f equilibrium, that i~, 
the outset of heating (wtn•re 
interna! te111perature barely 
compensates for heat loss) Cf 
(1) (3). 

lhe curv.e of total t."mPE,._ 
rature úi1ference can be traced 
in function of the temperature 
of equilibrium. The form of the 
curve inúicates the general 
plan to be followed reganling 
insolation and temperature con
trol in the building. 

306 

'l>E~E.t- ~D'JU.11o~ 
o\1\'"&.'I)E "iOI'f/11 T~r; 
A-r QU1311!T oF 
HEATJrl'(t. 

Rl:t/tleJ '1-An'Otl"' AC!fÍ 
:nEA\. -rÉNI"ERATAU!'E 40 

.Atr"'é.. 

20 

JI 
1 

' • 

• • 1 

• 1 

... ,_, 
·~ ¡ .. 10 tl H 1C 

1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 

Definition of minimum air flow. Mínimum airflow is cal 
culated in function of ·the planned occupancy of the building and 
of the hourly rate of air renewal/Kg of living animal. 

Simplifiwd winter 

Number of type 1 368 
Corresponding weight Kg 4 
Number o.t type 2 1440 
Corresponding weight Kg .35 
Additional internal input O 
Renewing by Kg (M3/H/Kg) .75 
Suggested temperature 140 

Appreciable heat (Kw) 
Suggested minimum 

airflow (M3/H) 

Definition of surfac:e: 

15.6 

1482 

The calory transmission c:oefficient of all surface elernents that 
make up the building are c:alculated from the thermic: qualities of 
the material used • 

In other words "K" (W/M2/°C) of the diverse c:oeffic:ients. 
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Table of heat loss 
Position Gty K/Kl/N Tau Deperd 

Volume 
Int door 
Int partition 
Bable scraper conn. 
Lateral· cement blocks 
Bables 
Later·al walls 
Roofing 
Skylight 
Lateral shutters 
A~r entry Dallways 
Ha11way connection 

787 
2~5 

40 
8.4 
48 
33.5 
72 
517 
25 
36 
41 
~o 

1.88 
4 
2.13 
3.5 
2.44 

.72 

.7 

.33 
1.5 
1.5 
2.15 
1.75 

.68 

.68 

.68 

.6H 

.68 

342.0 
6 •. 8 

57.9 
29.3 

117.1 
24.1 
50.3 

170.6 
37.5 
54.0 
59.9 
59.5 

Heat loss: 1008.9 W/°C 

Results: 

From this given data and according to a group ot formuJae too 
lonq tu go intu her-e, il. is pussible to ior·ec;ee the following 
ct1arac1eristics ior the room--in-questiun. 
In th~s case, ~t is poss~ble to say that the minimum tem~erature 
o·f i ncoming a ir wi 11 be i 11 the order of: 
1~-(16-1.15)(1.68+1.15)=5.9 °C. 

General results and consumption: 

Refer·ence 

G coetf (W/M3/°C) 
Temperature stop & resumpt~on 
DH/1000 ("t:.H) 
Avg. ext temperattu·e 
Heated vo1ume (M3) 
Apprec1able heal (Kw) 
B coeff (W/M3/°C) 
ConsumptJ.on (KWH/AN) 
Annual cost. 
Mínimum heating powe .. - Kw 

1.28 
1.15 

11.0496 
-2.35 

"78"/ 
15.16 

.23 
2105.3 

1600 
·6.3 

Thus, it J.S evident that the temperature Ts is too low. Either a 
slight amount of pre-heating will be necessary or the air cir
cuits must be modified to bring the "Tau" coefficient up suffi
ciPntly so as t:o increase the temperature of incoming a:ir to at 
Jeast 7 or 8 degrees Celsius. 
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It is also poss~~1e ta analyse the planning of heat cqnsom
ption in arder to calculate _the relative, econoniic ad.vantages .of 
over- or under-insolation or the type of erergy used for, heating. 

This of course is lies in the domainof the theory of tradi
tional thermics. We refer anyone interested in this to a biblio
graphy on this subject. 

Procedure Analysis 

This analysis is based on the procedure of measures and 
gi.vens which permi t. the charact.er.istics of the ·bui-lding in ques~ 
tion to be determined from t.he previously cited informat.ion. 

Any possible conclusions concerning the ventilation 
running proc.edure ·(mínimum air-flow, regulation control, shafts 1 

·heat.ing, etc .• ) can be imputad·. 

mínimum air--tlow 

Obviously, the. knowledge of air-flow transit wit.hin t_he 
battery building í.s dn important advant.age i.n mast.ering air-flO. 
func.ticm. Uniortunatelly,· its measure (by anemometry) is extrente-
1 y 1 nfo!xac t; in o ther. words, impossible. The on 1 y recurse .is 
indiret:t· measurement, 1:1f which there are fi·ve k$nds. These mea
sures can allow us 'tc.J quantify mirumum air-flow. The first two 
r_an cherk the variations ~-n air-tlnw with the interna! tempera
tura; that · is to say, how 'temperature ~.:ontr-ol works in situ. 
Siru:e all measurPments are .i.ncprtain, we must be dble to est.ima.te 
ai.r·-f low by d1verse methods and to corre late the resul t.s. Of 
r.uursP, the differentiation depends upon the building in ques
tion. 

Al 1 of· these met.hods depend lln the representative equa-. 
l iDns n~prf!sent.1ng the total heat release, appreciable and la
lenl, ol lhF~ animals, with their evolution due to the atmospheric 
lt-.•mpP.r ,üun~ alld t.u the wtüght. of living animals. Cf (2) (3). 

Expr.!r.·:ient:P shuws t.hat. if it is still possible to im
pr ove 011 th..ts !'>ys t.em of equa t. trJns • data processing allows us to 
ubtd.Ill P-xtreml:!ly posi ti ve r·esul ts. 

1) Calc.ulation tlu·ough hygr·ometr1c equilibrium and C02 ob
viously, the prinl:'ipal is lo measur·e the interna] and e~eternal 

temperat.un;-s and huolidi t. y wi thin a g iven period during which 
lheir r,onergy is weak. 

We must know the distr·ibution of animals which occupy 
t:lle room, accordi.ng to the four follow.ing familili!s: 

pr·epubescen t 

reproducters 

young rabbits in nest 

young rabbits in fattening 
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The. amount of carbon monoxide (0,01 X /A) is also 
necessary in arder to confirm the results: that is the measured 
"Tau" coefficient in r-egards to the "Tau" .calcuiated by .the 
machine. 

2) Calculation by thermic equilibrium 

lhis c:alculation depends on the same elements fore-. 
cited, including heat lost by the building, as well as perfuncto
ry heating by the sun and possible cooling due to eventual evapo
ration and latent heating. The ther-mic résumé gives the actual 
transitting air-flow (mechanical flow + parasitic: leaks). 

lt allows for the functioning of the building during 
the hot season, with the transitting calculation of maximum air
flow, the surfac:e production of a cooling system, the water flow 
evapnr·ation as well as the maximum interna! temperatures re
sulting from local climatic conditions. Otherwise, we can easily 
deduce the limit5 of variation to be conferred for- optimal effi
ciency (3). This limit of variation is another important charqc
teristir whir:h is unft?rtunately too often negleeted. lt is in 
farts the di fter·ence betwePn the ideal temp~rature and the inter
nal temperature, from which the venti.lation should be at its 
maximum. 

-·-· --·---- --·------ ··----
Calculation by hygrometric equilibrium 

Average weight of type 1 animals 
Number of corresponding animals 

'Average weight of type 2 animals 
Number of corresponding animals 
Average weight of type 3 animals 
Number of corresponding animals 
Fur.ther data 
Ideal interior temperature 
Int. humidity 
Ext. temperature 
Ex t. humidi ty 
Atmosphere pressure 
Water vapor 

Total heat (Kw) 
C02 (X) 
Water vapor (Gr/h) 
Appreciable heat (Kw) 
Corresponding air flow (M3/h) 
Flow per Kilo of living animal 
Total weight of living animal 

3.5 
350 
2.5 
25 
.25 

1323 
.3 
16 

82.8 
7 

100 
760 
500 

16.95 
.123 
7610 

12.46 
2978 

(M3/h/Kg) 1.84 
(Kg) 1618.25 
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Calc::ulation by thermic equilibrium 

Total heat (ideal temperature) (Kw) 
Complementar-y water vapor emission (Gr/h) 
Incidental south surface (M2) · 
K coefficient of surface (W/M2/°C) 
Ext. humid1ty' (~) 
Ext. temperáture (°C) 
Humidity aft.er cooling system (~) 

Maximum 1nt. temperature (°C) 
Atmospheric pressure (mm Hg) 
Surface heat loss (W/M2/°C) 
AJpha cuetficjent of absoption 
"rau" t.oeftü:.·.1ent of air 
l11t.Prnal inpUt to c.onsiderE'd temp 
l::.nd ~nter-nal I1Um1.d1.ty {7..) 

Corn-•spnnrliny air ·t low (M:'S/h) 
Water f low to IJp eVclpnl'""ated ( litres/h) 

l. IPmper·atur~:> aftpr· r:oolim.J system (°C) 
Free latent. hP.al (l:ir/h) 
---------- ·--·· ------ ·········-····----·.__._ _______ ~--------- ______ ........ ---~--------------------·-

3) Calculat1.on by heat dynam1c 

16.95 
500 

90 
.6 

1.00 
7 

100 
16 

760 
666.9 

o 
.68 

12.158 
82 

2958 
o 
7 

760'7 

lhe r-egist.ratjnn uf intP.rnal and externa! t.emperatures 
111 w1nt.er can also I.rH:"Ilcate the rate uf reaction at. which the 
lleatírHJ systeom is thrown into qear and rE!'leased the analysis of 
l:hQ rah" 'uf r·t:-ac:t.ton alnng wi th· uccupancy and heat losses can 
,,J"'u alluw u~; t.o t.alc.ulat.e the present mt~ving air-flow (taking 
J.IIIU consHJer"alinn lh1~ bUild.inq·s own inertJ.d). Cf (3). 

, .•... -

A11alys1.s ot heat ·;tope 

Ur 1ginal heat ,,lnpe ( °C/ .. I) 
Ur iq111al i11t. tl~mpel'""ature 

Ur·J.qHldl •~xt. temperature 
Urjginal LoolJ.nq slupe 
Ur·itjlllc'tl Jrit.. ternpo•r-<itun:'!' 
Ur1g1nal ext. temperrltUI'""e 
jlt>ctt puwt·H 111ler locked ( l<w) 
Apprel.J.ahle heat. (J.deal t.emp) 
!::iurtace loss 
Tau L.ot.-ff.ici.ent on air t luw 

Corresponding air flow (M3/h) 
.lnert 1 a ( ° C/kj ) 
E.quivalent mass (cement) (tans) 
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1445.0 
0.00025 

4.781 

4 
15 

1 
-5 
1/ 
-t 

6 
12.46 
666.9 

.68 
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4) Methud of energy t:on<sl,.!mptinn due tn heating system. As we 
have Ha.id befare,· it is possible to fur.esee the amount ot ener·gy 
consumpt1.on nt-ed~d .J.fl heating the building. The same holds true 
l11o:tl if the at.:tual con!:.umption i!'> knnwn, it is easy t.o deduce the 
avr~r·.,.qe moving a1.r-·f lnw during t:h,¿ heal ing period. 

1- inally, dalcl pr·ot:essing wi 11 y.tve the number of hours 
dur 1.11q wh1c:h the heat.HHJ o,;y~lem should have hef:!n functioning. 
SumP ~.yslem!-> n,•q.i.ster thr> actual time they have be-en working, so 
1l i-; f~asy t:u cr·nss·-chpr:k. 

~) M•·•t.hm1 nt calt.:ulat..iun nf t.he teomperatur·e of equílibrium. 

llu·.• dllimd 1 brt~Lc!Út!r ·c.;, exp>?r· .tP.IICe as we11 as tt~mperatun~ 

n.·~p~.lro:tt.iun al cr1lü:i-11 l:jmlc'~; L<Jn ¡n·nvl.d~-e• tlu:~ Pxt¡,~rnal tempera
lurt~ al wllu:h lh•• ht~dtiuq ~'>Y•>t.Pm bt!•Jins t.c1 yr;.•t: .intu !Jl'!a.r- (t:he 
1 L•mpr.,•r •• t.:ur·t,o ui ~qu i J :t hr .i um) dlld 1.onsL•quen t 1 y t: he pr·psen t ni r .. -
r luw. 

f.\ s.11nulat .. ion ur h~clui.Ít'cll manat¡emt-•nt. 

(.)mo!ltJ all ut 
r· P 1 d! .l Vt! 1~ f 1 :Í t .l PIH y ll 1 il 

JI·, l'.lle !;.,.tmuldi:HUI ul 
ll-'d"" l. j mpur 1-ant. 

th"1 means avdilai.Jle tar· an.aly~">ing the 
br·t>Pd.inq 'farm ant1 111akin1] improvements on 
t •1clln ical n.?-sul ts i.s certain ly not tht! 

Jn 1ru:t, :i l. .:au allow u~, to 7ero··in nn the WPak puint<,¡, 
uf t:ln-" br~et.l.inq farm in qu"~~tuJn dnd to draw !H<ti't~mPly useful 
ttJilt ]u~.iuuo,; a•;, lo impruviny pr·cnluctivity. 

HP<..tll1 o1 sJmulatjon nt t"•clm.H:al managemt"nl on a rabb:it tarni 

Nu u! mntllers 
Nu uf weanHd youny/ypar 
No ot arumals osold/yt>ar 
Nn q f· prepullescf:>n t. an J m o .1"" ( auq) 
No u1 male!,; 
Nu of rahiJJ t-,. i.n tatte1•~.ng 
Nn uf mater-r1.ity cagtas ur:l:upiPd w:ll"'l 111.~~.1 

lun~ ot ·fnod tor tat.lPnLOIJ purpn~.•~•; 

lnns u'f food tnr· matPndty pur .. pl'.l.,.,!;!S 

Tnt a 1 tood r:ost:/year· 
L~onomicaJ cnn~umption indPx 
•·ond Lo•:o.t marq.in/matP.rn i ty CdtJe/year 
Gr-oss fond t.ut.al margin/year 
r ood cosl tntal/pres~nt mot-.l!er /yli!ar· 
Self perpP.tuatiOII rate tYf mnihers 
No of moth.,.rs rt.:!plai.E1tJ/yectr 

166.95 
B7:Ui 
/':J62 

24.07 
7.0 

i:IJ 61 
104 

61344 
17406 

Lt,O:;j-57. 5 
4.082 

607.!:>82 
96605.68 

518.65 
86 

272 
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Simulation of technical management on a rabbit farm 

No of maternity cages 
Occupating rate 
Total births per litter 
Interval between 2 litters/maternity cage (d) 
Mortality rate up to weaning 
Mortality rate during fattening 
Average weight of living sold rabbits (Kg) 
Average price per kilo (f) 

Farm compensation 
Days ta weaning 
Average price fattening food/kg 
Average price maternity food/kg 
Annual replacement rate of females 
Female to male ratio 
Number of rabbi ts consumed/year· 
Number of stud animals bought/yPñr 
Number of stud animals sold/yeilr 
Price of stud animals bought 
Price of stud animals suld 

159 
105 
8.3 

42.5 
22.9 

10 
2.349 
12.9'1 

1 
28 

1.77 
1.77 

163 
a 

30 
40 
o 

90 
o 

lhe analysis and balanc.ing ad¡ustment of a ventilation 
shaft. l he phenomenon of simulating and .imprnving the 
distribution of air 1ntake and autlet in the ventilation shaft is 
so compJex that calculat.ions must. be performed an a data 
processing unit. 

InspilP of the complexity of the actual state of 
rilldlys1s, the systems ot equat.ion can no doubt. be improved on. 
Huwever, thP rP~ults obtained with th~n are sufficiently reliable 
''>U t hal the totd L pictun;- 1s very e 1 o•;e to real1 ty, at least 1n 
lhP qreat maJor1ty of cases. C1 (3). 

The tollowing tables ind1cate the profile type of air 
speed which the s.imulations al low us to att;nn. This is a 
considerable lmpr·uvf~ment over- the class•cal manual methods. 

lJn lhe next paqP •••• 
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Simulation of a shaft 

Wall (1:wood/ 2:plastic/ 3:cement.) 
Number of hales per section (1, 2, 3) 
Diameter or width of shaft 

height of shaft (0 if circular) 
Length of shaft 
Diameter or width of holes (cm) 

height of hales (0 it circular) 
Conicity of shaft (M2/M) (0 if not conical) 
Distance between f1rst hales (m) 
Proximity factor (1 if distance constant) 
Di.stance between venti.lator and fi.rst hale 
Diameter of ventilator (m) 
Global air flow desired 

load loss in shatt (mm/ce) 
speed in last vent (m/s) 

(m) 

4.6 
6.1 

speed in first vent (m/s) 
total tlow (m3/h) 

5.7 
3920 

space between last hales (cm) l 
total number· of hnles 370 

2 
2 

.S 
o 

14 
2.5 

o 
o 

.07 
1 
l 

.35 
4000 
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THE PHENOMENOLOGV AND ENVIRONMENT CONTROL 
IN BATTERY FACILITIES 

Frangois HAMEURY 

International Breeding Consultant Cíe 
67 rue Paul Guíeysse, 56100 LORIENT ,France 

There exi.sts a methodical global approach t.o animal 
rai.sing whi.ch allows for ti~ quanti.ficatiun and analysis of the 
envi.ronment of buildings used for· this activity. This method is 
based on the analysis of temperature and hygrometric evolution, 
air supply ami L>nergy need,; due to eventual heating in. the 
buildings and the parameters of regulation. lt allows fot the 
etablishment of a proper state of building operation as well as 
for the smooth evolution of i.ts envi.ronment. 

The objective of this arti.cle is to presen·t the method 
on which this analysis is based as well as the parameters on 
which it rests. lt must be emphasised that then~ J.s ueither the 
time nor the space J.n the scope of this article to present all of 
the mathematical representations and equati.on systems included in 
the applicat.ion of this method. 

lhe essential point is to realise that this method 
exists, that; it works efficieutly and that its results have 
pr·oven an ex tremel y small margin af error. 

PHENOMENOLOGIE ET CONTROLE DE L'AMBIANCE 
DANS LES ELEVAGES HORS SOL 

Il existe une méthode globale d'approche de l'élevage des 
animaux qui tient compte·, pour la quantification et 1 'analyse, de 
l'environnement du b~timent dans lequel s'effectue cette prodÚction. 
Cette méthode est basée sur l'analyse de l'évolution de la tempéra
ture et de l'hygrométrie, les apports d'air et l'énergie nécessaire 
á un éventuel chauffage du bl3:timent et sur les parametres de régula
tion. Elle permet aussi bien l'étude initiale nécessaire A une bonne 
conception du blitiment, que le controle progr-essif de son évolution. 

L'objet de la présente communication est de présenter la 
méthode sur laquelle cette analyse est basée ainsi que les para
metres sur lesquels elle se fonde. Il convient de souligner qu'il 
n'est pas possible dans le cadre nécessairement limité de cette 
communication, de fournir toutes les représentations mathématiques 
et les systemes d'équations impliqués dans la mise en oeuvre de 
cette méthode. Le point essentiel est de prendre conscience que 
la methode existe, qu'elle·fonctionne avec efficacité, et qu'il est 
p~ouvé qu'elle conduit A une tres iaible marge d'erreur-. 
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