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6) HZ = HS + PC
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46 329

4,6 365
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IV. COMBUSTION AVEC DISSOCIATION
DES MELANGES BUTANE-PROPANE
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& :0544‘-} 2218 | 14312 2209 | -24 T483 4 3484
&; :f/u(cf,-‘- y4;) #u5 | 6.0oz4 | M63 | o4 | 8.1 | 46,43
Bi = 8] Jog 6083.50) 3650.43| 3823ve| 208348 5216.68) 343519
Vo2 82/7 - 4ot |-0.943| 0.0u?| . 2.52|-2.006|-4.094|-1149
A; = 407Y. ol 1. ys. 43" G0ty 1P| #6345 oa fg? | 2843167 46.43. 05"
Bi = O0f B -0.qye;| 55,397 | $.850 | 33.420 | 20750 | 3.830 | 2%.720
Gz 8oy 22p 40106 .2y 721 | -f3 365 |- 4682 | 5863 |-(2d3} |-F0%F

Tallrau (8,1): Cdod du fmebims oh ts) pionr CO, €80,,0, H1Oet Hy-

H OH N, N No
> (k3] kad] 217 986 39 «63 0 472 646 90532
. = &h(zaeo) 39535 60752 | 63371 39535 | 65246
{300 33296 50 308 52551 33296 54 204
2ooo | 35376 53760 | 56 141 35376 5t 46t
N 2900 | 3T &S5 57241 7?64 32455 61530
o4 (7;) .
[5] 2200} 39435 6052 | 63 3% 39535 65216
2300| 41640 | 64283 | 6700 | 4164y 68 906
2y00| 43689 67839 | 70651 | L3698 | 12609
2500) 45769 71 417 g 312 | U577 76 320
<3 [~© <35 |-dowy |-820 |-6 239 |-4012
Shi () |-z |~y 159 [-¢9sz |- 7230 |-4159 |-7355
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4 | -2080 (-351 -362) |-2080 |- 686
0 o, o ) [o o
- ahi¢) 7 177035 | 3531 | 3636 | 2079 | 3é90
2 L 15§ FOE? 3+ 280 L 163 $ 393
3 6534 | 10665 | 1096l | 6 2uz | 4 te4
_ 51.‘ - 15 | 336 D 6 134
8 i 1 58200 | gesir | 9yis2 | s82ué - 403 220
s - 70 27389 | 1302 ye 384
A _ . 0.119 12. 44 6. ¥ 45. 214 5. 33
B; 20?:.'5? 3518.82 | ‘3361.24| Zosc. 21| 1686.82
¥ -4.66% |-1.760 | -0 6%y | -60.000 -2.1%7
A; "o 18 43| feue-6'] 6.7 160 152407 | 5.33. 15t
&; 20.840| 239.320 30. #0 4¢. 140 3y.520
. S % 762 |-10647 |-Fuue | fo?y |-13308

Tadleau (8,2) s Caland du 2(r) pour H, 08, Ny , ¥ <4 No.

a&t LCorre Labion z/v-ra'h&j_«a ed Mqu}s e szud-ﬁoa Ced 9?73,14 -Co»ywd-uff
Aeracent Aene ¢

N

M,% = HyS5. ATy SnparT - LYy 324 o4, = 6.02y- 167774 320ST - 13985
éga,, e UE3. 40 734 33127 - 1 688 ms'}, = 0.18. 40T 4+ 20.95T - 5 363
8h, )0 2818 M T 30,897 - 12337 Ghyy o 1643 957% HRT - 907
éf:" = —0.#5.!5"7‘"’., SOgy T - 6262 a;f;wz 12 vy 45712+ 29327 - 10643
9.;% e 6. F7Y. 45 T 0. T4T - FUYE : éal:m. e 4520445 1% 49.HT - 107y

»

%'Va . S.33. 407724+ 34.527- 13308
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APPENDICE C

1. Resolution du .5);5[';:" non - {intoire des 13 équaﬁons a {3 inconnues

Roppedons G ue bo dysteme -Comspund
. Bepk equatsons o' equilidie Chimigs
. Cing equabions de -Comervation [ 4 quiting dc -nservelian T Usments
Chimrques b une zgualim de normakisation Jed fmc.fiou mrlaires )
. Un ‘equation czprimant bi -Contervalion e O'enecgia.
Jijm&:‘u gut nowt Quriond pu dans 1o eguatins d'éguididne, Chouer

dy -Constanke L d’ﬂf“:‘ ju-»('w&/u four tne vattur e A -z“emfu.m,[m-g
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aric Henthatpic & on forbion T A bmpituce o Shacin - O
specu cCondicicits. & potline & 2b Adss'q en dufpodant Jue Tani V' cikervath
Jii dompicatucts allant Qe 1900k & 25001, b Chahour dpdcifigue

de ~Chaeun e produits Md—:m!a a S, dron 1205, it wine
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L B

et Tand \ddﬁ-&nd:ad
Doans -te gu Duck, noes altons txpoir e S bt ‘p" ”’“L“"C"‘
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2t Clonne  Jand Jo A e (ts4) da C/w-»fw-éf( T
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A R ~ .
Reecrivons /e —4y3fnne Fand ' ardré Saivant

f/* {7x - % - 1, z&?X, - 14362f 7, t 4 322 =

f[x,,z,,~--x,,)- x, X, - nx,: O |
jj(x.:z;,---;x,): -1, 47x, t byx, - bmxg - 3253 xy + 309550
i(z,.x“--.,ilj): A x, -2 Ay xy - 2663% /Xy + P06y =0
55(33,1;, -3 X3 )z A; Xs - A A’,j 1,3 Xg - 45312/, 3.801-0
é{x,,x.:,---, Xp): 47 X - 2&5:{} - R3E13 [yt 6.324 = 0
ﬁ{z',h,--}ms): 2x, ¢ XXyt Ayt Xy m Ay =0

fJ(X,,x“---,LQT QX 4 XA Rt Ky & Ty 12y = Lnt "4) Xy = 0

f,fz,;zu--;xf;)= s {o;x, + L;zj - ‘é’}x*f - Y726 [yt 0.66 -
5(1,;&3,-..,:(,), 4},? - 2y~ 36378 [xy ¥ 00 20

f(,z;,xi,".x,,) A AKX P g AR Xy Ay 2l 2y =120

)f(z,z,“--- : i B 7 T '/‘!) )"12 =0

o

(2,5 %5 '-',;,;_T J/)‘V[M_L,:fxf +6.024 X0 163Xt O18 Xy t 2817 X, 4
73 ‘ ) . 2
¢ 16.43 4 - v. 149 2t T4y At B.7: g T AS.R4G Kyt 5233 Xy ) 7{,5 1
s (S5 FR A ;o Ty T RS Xy ¢+ 5989 Xt DT RN A
+ 2084 xy + L9725 £ 507 Ayt T H Xy T 3. 54 in) X, t
< (448043 2, ¢ 1238957, ¢ M 688 Xy - 2y3 332 Xy + XG0 164 Xs o
$ 9079 X, — 2H 7y Xy - 28816 Xy + FUGE Ky - 473 220 Xuy - FRREY Xpt) ¥

"

- Zf.l - JA: = o

avee 7]
y S :/}) Lz 2, HM 5 )L’u = f/)] i Ay "'fﬂjdhfad Aa ftnf‘;fdan

-ré .
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' Comfwaadu fidiatyy Tu tvecteur x. Talfeau (c, 1)

Lutant 90 - /0

r .25 {6040 G0-50 | 40-60 | 25-#5 | 10-390 frofane
? 0.1034 66 0. 10410? 0. 100 758

,r 0 0% g6 GG O o5
77006939 0. 00661 T o.006861
" 0.000448 0. 000446 i 0.000446

,(! O. 14 2318 0. 14 6526 0.167168

X, 0.003661 0.003%88 0.00380%

X 0. 000585 0. 000535 0. 000 597

x| 0.00328% 0. 003324 0. 003330

Z; U.ove ol D) 0. %9301 0.713632

;| 0.00004 0. 0000 1 0.0000 13 N
2’| ©0-002¢50 0. 0028312 i “’5.”552&3'6"“ ]
x; | 0-029383] 0.031600 0. 034 940] 0.036300 0. 036569 | 0. 0374,00| 0.037623] 0.03§500] 0. 038750
| 2254.00 J250. 00 2249.00
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/s ,C,ﬁ,a;é,,é X, Ng L xa '&jéremuw‘ %u;‘cm,—s e 278 #qumu

Mefane  Sans v&a %wdw'--é"s cles —Comduitiomy /Moecﬁiomuf‘n'yues, cle Co, ,

%e edivement.

Xlz et Chigoys -vfajt}‘(mmff ""Pf&c‘;tw & f/)& /'fuudq'f-( Y ot Ltre

’

Mr'(wr‘ a )7‘_ ) .

a{u audres

_Con Corbrakions resud tant e

Au  Jidloci abwn Berd Cheisies

Vsdins e -Glles  Cafcathin fvour tn Tf)éfmft e Fo'caline et Alacide

nidr ;'?ue

rel.




:L 56

4}7%4" guelauss Aatonnemeats, On tst auwrives a' dakid fu'-re avec

dunt Avane pioidion A 13 bguations on dyiteme @ Hlaide

qfu vatiars e x' Conntcea Cans Lo talleau fprour  Chagque
‘,&qubwé. |

i!;!rfwt'inv u 479{(\»:4 ;Ifz”’) Z/P) : - ;(1(”).

En cCalculoant da mabrice A= z’/z"‘y , pn remargu gt frus
les lements ol ta c/,-a;,uqfe Sont oh‘p{f&}wés de jiro ; Clet Ofonc

§

Unt Mmadei e 17“'(!(0": Nows swuvons Jams - Ces (onOly Aiens
raaudn Le 41/&{‘"»; duivant 4 dchema e knaretskr” [6]

Iy v? j(r) , A dyeteme & ridoudee

i Ac® vy
‘-@ec‘amfowu ALa malrice [A] ta -t fwduu'- e denx ma&"nm
e mataice «{'um(;,ui’me Mﬁ’ww 8« [64;] et e matrite

a(ww;wfw —dafvuuw ce )] & Oéu;,ma-& i 4,

A - B C
9 [ 1
AVEC la,, o ——~—=0 4 C—-—C,p
8 &’)h' b:z\\\\ ! C ?\ 4\?‘\.\ ‘
= . N = S \‘ . \
I \\\6\‘ 0 l \\\‘:\“cnﬂ
6!3—1_“—_—__ Bn b{.‘l,‘B 0 ——~--01

'&4 -(:/n:ll-‘vfs /54'}) e {C'J} 4_( dc%i'm'féup(" fyq—r -‘&J refations ;

bj, 2 R4 ) .
i / 1< jes

bije @iy - ) bisgy

_ ke

€ = a,j/ by

; it 4(¢'<0{

Cij= oii [aij- *Z,'S“‘ €4 ]




31

.,[( 44/#@: Fewrend A Zmz_ 8 (cel'ﬁ = V/’)
/o .
Hod ant 4 2{ }= ‘f”] on’ aura @ résou dre Yu dewrn” an-f'r.mes

Al vands : ,
8y"% v?

cs” v
Ao matiits B b € ebant triangulaizs | da bk ion ctu deux
dyotemes Ot f«u Ais ement _duivant Sy Achema  Auivant : |
" U;m/b,,

7 -1

* = . V/‘?— 6 . /’) ..C. 4
g7 Wil 7] bea ’

gé !’] /p) )

215 = J[} 13

#) I -

&5 = {7_"9 - Ci f;) . (< 4
¢ N EREr]

Ffv&ri\a heour CSculwr L X, oy A Pi4) . Leme rbtwvf'ﬁam, g W‘-{'

A appdiguwr Lo relation (Py1) ) (%) .
x,. . ;}_” - Z < =4, 43,

74 Mﬁamm;e e régolibaon esd donnt dams Ay breis W Jufvenkd .
'd{;s —cdc«-& 4'0"%“&»{' £n 9 Uarpjanted.



BT o R o R Rt A .

VEVAL 2.3.0 ( JUNE 78) '- : 051353 FORTRAN H EXTENDED
EQUESTED J2 TIONS: NOJEC K, NOLL sr,opno: SI ZE=150K

PTIONS IN EFFECT: NAME( MU IN) NOCPTIMI 2€ LINECQUNT(50) STZE(OLSOK) AUTYODEL (NCNE
SJURCE E3COXIZ NOLIST NODECK OBJECT nQMAP NOFORMAT GOSTMT NOG)

ISN 0002 DIMENSION A(13,13),8(13,13),0(13,12)

ISvV 0003 DIMENSION V13D, Y(13),X{13) ,R{13),E111),D(4)

ISN 0004 REAY (5,1 031D (K) ,K=1,4)

1SN 0005 REAY(5,100)(X{1)41=1,6) :
| IS 0005 READUS,L C4IUX(I) . E=T,13} - -
l 1SN 0007 READ (5,1 OLM(V(1) 1 =1,6} ¥ {a matsi Tacebyennt

:g:: gggg gga;gs;y.fs;;wn,l:?.m A e Calcutie Arasd

| . = »

ISM 0010 READ (54102 HAUT,J} ¢d=1,6) gt e Vecteur- fonction
CISM 0011 REAY£541C6 }(A(1,J) 4J=T,13) ani tial V%L b vectoar
0012 30 CONINGE y y

"1<~ 0013 103 FORMAT{4F7.3) O,f;"* l - Lompadant

'ISM 0014 100 FORMATI(6F9.6) ~ e
TN 0015 104 FORMAT(6FQ.6,F 9. 2) (n, m ., (ne M, )2, EX(n /v]
ISN G016 101 FORMAT{G6FL 0. 6)

TSN 0017 105 FORMAT(6F1 Cu by Fl 0. 4)

1IN 0018 122 FORMAT(6FL1.2)

Ten o019 B parey SR 2rFI2 3 B entnetpi A figue de formibion
LN 0021 NI =0 la Xom busdi Lo &> 25°C, Claps

1SN 0022 DO 10 N=1,13 G Cas Jo combustidl, £ ‘4t Do Buban)

SN 0023 . 20 10 M=1,13

SN 0024 oM, N) =0

ISN 0025 B My N) =D

IS 0026 12 CONTINU

I8N 0027 I=1

I J 0028 B‘Isl”-:\(l 91’

IEN 0029 YD) =VEl ) /Bdd, D)

ISN 0039 COI,1)=1
13N 0031 DO 1 J=2,13 |
ISN 0032 B{Je ID)=A(dol) |
1SN 0033 COLy ) =AK 53) 7BUL L D) *
1SN 0034 1 C ONTINUE

I 0035 D0 11 i=2,13

ISV 2036 1=1-1 -

1Sh 0037 Jd=I +1

TSN 0038 Cei,13=1

Iy 2039 : D0 12 Ll=I ,13 ¥
ISy 0042 $=C : !
ISN 0041 : DO L3 M =1,iI :
1SN 0042 S$S=S+B( L1 ,MI)*C (M1, 1) .

ISN 0043 | 13  CONINU

ISN 0044 B(LLoI =AlLL,1)-S

1SN 0045 12 CON INU: .

1SN Q046 IF(I.EQ 13} 50 TG 22

ISN. D048 DO L7 3=JJ,13

1SN, 0049 T=9

IS 3050 DO 15 M2=1,1!

ISN 0051 T=T+B( 1, M2 }&C{M2,L3)

1SN 13052 15 CONFINU:

1SN 0053 ClIoL3)=La (U,L3)-T)/B(I,1)

1SN (0054 17  CONTINU

1SN 0055 .20 W=3

A <
_‘.-Lim"-
-.“ ‘;-.lw.‘j.v - '-:1'5."‘




1N
1SN
ISN
1SN
TSN
15N
I SN
15N
ISN
I SN
I SN
1SN
1SN
ISh
TSN
TSN
1|5M
HiY
1SN
| N ¥,
[N
5N
TSN
| I
TN
15N
1 5M
R
BN
15N
st
T8N
TEN
IEn
15N

Igm
I ™
1SN
§EN
T8N
15N
I §N
157
I8N
EoN
TEM
T8N
I8N
T8N
5N
1§
Ten
A
AR
18N
TN
1SN
ISM

0056
0657
0058
G059
0062
COEl
0062
0063
0064
3065
0065
coet
cles
D069
0072
Q07T1
0g7r2
0073
Q074
Qo715
D076
narr
a0 79
QT
3029
081
noez
3873
0084
¢08s
2085
0087
£Qa8A
0089
20190
gogil
J092
10a3
G4
095
d096
a097
30 9e
0099
0102
0131
o152
3103
0104
J135
0106
107
01438
0109
0110
0111

o1iz.

0113

2.3.0 {JUNE 78)

11
500

4
619

400

19
16

20

i4a

MAIN | 0S/36) FORTRAN H EXTENDED

DO 18 M=l 41
W=WtB L1, M3)e V(M)

CONT INUE

YOI =V 1) -W) /81, 1)

CONT I NUZ

IN=13

RUIN) =YL IN)

DO 3 N=1,12

L2=13-N

tLaL2+1

=3

I0 5 K=ll,13

2=2¢CLL2 JKIZR(K)

CONT INUZ ke s
RILZISVIL2)=Z =~ = — == w ~ - R gprgtnle o
CONT I NUE |

DG &4 J=1,13

XU = XU h=F{J)

CONT I NU:

WRITEL 6y 60 G) { X1J),d=1 413)

FURMAT U/ /9 2Ky P XUJ) 204 796 00X yF8 06047 642X FALED /44X TT42)
GO 10 72C

12=1

YOI2)=vI12)/B(12,12)

D0 16 [3=2,13

4= 3-1

W=s

NG 19 J3=1,14

W=dtBL 13 ,43) £Y(J3)

CONT ENUE

YOI3)=(V (E3)-W) /B(13,13)

CONT THUE

30 T1) 500

mhoWo T o

- R | I | O 1 B}

FNM¥=(

DO L4 Il=l,11
U=xt11)
F=ALO510(J)
ELIL)=F
COANTINWE

Ki=L

K2=K1+1




EVEL 2.3.0 (JINF 78) PAIN 0S/ 367 FORTRAN H EXTENCED
ISN Oll4 K3=K 2+ 1
ISN 0115 K4=K 3+ 1
1SN D115 K5=K 4+ ]
IS Ol117 K6=K5+1
1SN D11P K7=K 6+ 1
1SN 0119 KB8=K 7+ 1
1SN 012) K9=K 8+ 1
1SN 0121 K13=K9+1
ISN 0122 K11=K1 0+ 1
ISN 0123 K12=K1l+ 1
ISN O12% Kl2=K12 1
1SN 0125 FNA=FNA* E(KL) ~E{K2 }=E(K3}/2
ISN 0126 VIKL )=FNA-14362/X{KL3) +4.322
1SN 0127 FNS=FNBF X KL} + X{K2)-D{K1 )*#X(K12)
ISN 0128 VI K2 )=ENB
1SN 0127 FNC=FNC-E{K3) 72+ E(KS) —ELKE)
1SN 0137 VIK3)=FNC-13253/X{K13)+3.093 1
ISV 0131 FND=FNIHE (K3) ~2#E (K& )
1SN 0132 V{ K4 )=EMD=-2663 1/ X[KL3) 47 .044 |
ISN 0133 FNE=FNEFE(K5) ~E(K6) /2 -E{KR) |
1SN 0134 VUKS §5ENE- 15312/ X(K13) +3.802
I 0135 FNF=FNF+B(K6) —=2%E (KT)
{Sv 0136 VIKOY=FNF-238137X(KL3)+6.324
1SV 0137 ENG=FN3F 26 X{KS5} 2= X(K6 1+ X{KT I +X (K2 )
ISh 0] 38 VIKT?) =FRG-DIK2 )% X[ KL2)
IsN 0139 FNHzFNHe 28 X{K1L ) # X{K2Z)+ 2% XIK3)I+X{K4)
ISN 014D FNH=F Y4t X(K5) ¢ X(K3)+X(KL1)
ISN Olé4l Vi K8 )==MH-D{K3 )% X(K12)
ISN 0142 ENI=FMItEL K3} /20E(KI) /2-ELK11)
[SN 0143 VEKO)=ENI-4726/%{K13)+0.66
ISN Olés FMI=FNJEEL KO) —2%E (KL 0)
CISN 0145 VIKLO) = NI -362T9/X(K13)+6.166
1SN 0146 20 7 NM:=1, 1l
1SN 0147 ENK=F NKs X{ NH)
ISM D148 7 CONT IMUE
[N 0149 Vi KL 1) == NK =1
ISN 0150 ENL=FNLF 25 X{KG)+ X(KLOD +X (K1 1)
ISN 0151 VEKL2) =" NL-D K 4) #X (K12)
ISN 0152 G=Gt 11.45% X(K1)e6, C26%5X(K2) 411 632X (K3)40. 1 £5X (K4)
ISN 0153 G=G 281l I X(K5)+ 1643 AK(K6) +12 144X (K8 1=0.119%X (K7)
ISM 0154 GGt 60 T4 XIKD) #15, 216 %X (K10 145 «33%X (K1 1)
ISN D155 P=pDt 55, 7TSTEXEKLI+33. 858X (K2V433,.122X{K21}1+20., 75*)‘“‘43
1SN 0155 P=P+39.5G5 X K5)+ 2T T2XX{K6) +20 84X (KT }+ 29, 725X (K 8)
1Sh 0157 P=P+30.71%XIKTI+14 11 5X(K10)+34 524X (K1)
isn 5158 Q=41 82635 X{K1)+123894%X(K2)+116882X{K3)
ISM 0159 N=]- 243332%X{K4) +2 63164 5X{ K51 +90TI #X (K6 )
ISN 0160 Q=0- 2117244 X{K 7) =2 £31 6 %X (K8 ) 4T 446 %X { K9 ) ’
IN 0161 ; Q=7 4737205 X{K10) - 77284 =X{K11)
1SN 0162 ENM=ENS 3o COOL 254X (K13 ) #42 +PAX { K13 )
ISN 0163 VIKL3) =" AM=-Q+A4 2 X (K 12)
IS D164 HRITEL 6, 300} { VL) 4 I=1,13)
1SN D165 300 EORMATI(/ /5 20y PENT2 4/ 26{2X4F9.6) 4/ 4TI2X 1 FI.£))
1SN 0166 NI=NT+1
1SN Q1567 IF(VI.E2.6) GO TO 800
1SN 0169 60 T0 400
1Sy 0179 80 ST
1sh 0171 END
PTICNS _IN EFFECTHNAME(MAIN) NOCPTIMIZE LINECOUNT(60} SIZE(O150K) AUTODEL(NCNE
1




61

2. Calcol dlis povvairs Calorifiques reels ef des rendements thermochimic

det caleuds e -fw for applicak ions des relabions f1y)ebisr) o Chapitre T

25 - 4

‘ 10 - 90 frofane
£ 5] | v NP A 9, ERVE
€0, 1-393 522 L7233 | ~4 071 678 | 2684y | -1 056 330 | 2 6653 ) 049 051
co |\ - 40 529 O.3¢4F | -J7 763 | 0.4366 | ~37 204 | 0,33y2 | -B6 939
) o 0.1649 o 0.1536 o 0.4585 0o
O | 2% 195 | 00093 | Z 718 0.0094 d 263 0.0091 | |2 268
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Ho|-286 022 3.9908 | -1 tay 295 | 3888y | -1 Mz 168 | 3.868¢ | -V 106 362
My o 0.083% Ke, 00887 | O 0.0882 O
w | 2T 98 | 00123 | 2 #68 | Ooszs | 2 7as 0.0124 | |2 703
on| 39 4es | ooges | 3 o4 | bows| 2972 | Gowi| 79 ca
e 0 | O | fasssr| O | 4979691 o)
v | wre eye | 00003 | T ayz | oowes T gux C0.0005 | | 2
w| 90532 | oosev | 6 o145 | coess| 59w | voesi| B 593
T4 e, | "2 ous Fée 2 o019 §S5S -2 007 | 581
IR e | —2 218 usr -3 191 703 -2t | 532
Lo - dos 2es | Ty 236 ~ 03 | 344
a; IR A B AT 1 307 | 733
@; 2y 2382 2 08 uiy 2 o7y | 68y
| ez (14) 2 081 4% | 2 ose 430 S eyl 026
PG (34) | 2 260 dof 2 2 633 2 229| 406
1, 0.932 0. 931 0,937
7, 0.935 0. 934 0.93y

Talleaw (€,2): Calwds Au pourvirs Caler; faued reeda

ed dles renciem tads -Mtr-rnoc:/zimc'fuu frour Loy Aros

Bu-Pro. (25-75), (10-90) <& (0. 100)
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4

- 60 - 40 50 - 40- 60
paR v 4 v, V, 4 3 v, %
o, | - 393 522 2.8658 | -4 127 755 | 2.8M0 -4 06 130 | 2.76% | -4 789 451
o | - M0 539 0.360/ | - 39 §of 0.3530 | - 39 017 0.34731-38 .2
g, 0 0.1703 o 0.46%1 | O 0. 1645 o
o | R4 195 | 0.0098 | 1 442 0.00%6 | 2 392 0.008y | 2 a4
B |- 257 83F | 4.0860| 995 405 | 4.0263| - 9% 6es | 39197 | -gez 7
| o} -286 022 4.0860 | 4 168 686 | 14.0363 |- 1 151 640 | 3.9%94 | -1 47 410 :
/My o) 0.0934 o 00919 o 0.0905 0
| H 217 d86 | 0.0432 | L &% 0.0930 | £ 834 0.0128 | L 790
on| 3% ub3 | 0.0793| 3 455 | 00735 3 098 0.0%% | 3 054
A s, ’ 20.0392 ! 19.6305 0 49.4164 0
N | 472 646 | 00003 1y2 o000 | 142 0.0003 | 742
rp | 90 592 | 0.0698% 6 323 0.0685| 6 206 00635 | & 445
P4 we,| < twe Rau -3 oy " 20Y —1 o o
Jvidl wme | -4 3a1 305 ~2 282 1ye -2 L5 o8
47 (2,1) - fos  $So% - d0F 251 - 106 249
"R e 2 03 452 1 996 953 1. 965 100
G ke | 2 A TR 2 A ags | 2t %o
pc (31 1 2 182 436 2 qae 445 2 omy .
Pes (3, | R 68 6o L 328 fteg 1 266 553
1, 0.934 0.934 0. 931
7, 0.934 0. 934 0.9%

Taldrau (€,3) : Calcd du powvoirs Caleri figud t o renc
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e Jeqg ren demrts «f#wmacﬁfmé;w des 3 Bu
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 APPENDICE D
COMPDRTEMENT THERMIQUE -
DE5 MELANGES BU-PRO. |

L
1.Schema ;
s T -
A ALV LV AV AT B A 4
&
-

phase Vapeur_/

pPhose .’.I'?.uia’c —

9

2. Position clu Pjoble‘mc:
A C/mﬁ]ue etat d-'e'qw'-&'&'u ‘&Q;u.-'d: - Vapewr, «é‘arr%ondsd leux Conddanky

dléquididns k, et K, relotives au bubane £ au propant Aedpectivément,

Ces . Constantes Jonk Tonnees Mvoe Ant relation u ‘f'yf\_l :
ki = 1, Exp[1cf4- 72,“-/7)] [7]

P et La Aengiom e 'Ua%eur lu Me’v"'uye FEL AT ],

\

ou

I; Ume Constante relabive au -Condbiduant i
Ten ; A A Lmp abure ¢ bully bion vormate o -céme,-.éuw <,
b T Ay Aemprature T Egai b b /a’yu;'dg_q}@/yeuf;.
Arnsdi, four une -{'em-f«.zr@(’ur( el J;uu- ;C.o;nf-\.a-dv('-f‘;:on Fonn ke’
u mt"!‘-"gc, f’éyw‘(f-éu jz{;m‘a’e - '?/afu-u;-r st Anea c"feéu»:v'né._(."ef.uda.,t
La Lempirature e Pambianc elant -Cou;%amlm ené €n ét.ralu.{-ien., o
| les 'eCAqa;u de . Chgleur entre 1 474{6:“ e e midieu zbesiear
Purnent na';;.anc« b Con (Jui dtnt & é’l}.{;’{'a.ﬁ?'-&‘fc, e La -f_‘tmfuwauf( 0’{;’?
- L
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&. prgﬁsests f‘bcrm:qqes :
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R Uy (Y40 nt i) - 18]
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b Suface fakeiale du Nsmviie (mowg by fa ddfes ena

takre Lo Qu,,fm extaiwre b Lo walf' nterituce)
O Lpaissor de I parri Juppedc fa mime prarbrt.
Ao f/ax de . Chalewr ,J’(,Crivf afers -

7 - Ta

7 <~ | (47
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On vnt que 4a Aemprerat ure o4 da Jomme e 4§ AeAmed

;,()4 Aeame - Constant (T,},éﬂaj x a Aemptrabure Moy enans aAndrante;
_ U —('wm‘ eww;w e’ Craitd ant " S

L Tex Aames Ainassidanx  deshedes en poan apprnt a' ' antee
cle (1)) ot ayant cog amplitaoe & ffounte ot infirionns

DAt lanplitucde ok 47 txcidation qui et Cgake X Ty

Nows fomos dome -Cmclont gu'au debss A'un -Cortain /u,ﬁ

Anasitoine pd Al xponsdiett, e corissante  me frent ibre ﬂ?f«}u

da Aem punalure d’équm’«#u wlrra aune  rfution P voligur Waus

nen ~ i nudosiAnte .

Soit @° Congiderer un Atdervrsir e -Caf»aar'.t"e’ éjq& a 500 /rdq, Aeatind
a aluter un fé-u,fw (50-50) . Lo Ormeasinu CZ’M w4 werwir dme :

émgueu»r £ ot aly L e 2500 mm

Cliam ebre txlerieur Q- §00 mm '
epaidtear de du wiree Erz 2.5 mm (77
e’,pw&cw Tu ﬁ‘”‘d EF : 3,5 mm

Volume Ou rederveic V < 1140 Ju

Pour 4:’me.«'6{ Les ,Cchjg e fundra € = Fam.
{”aire de 4%40 Latorale dera : )
he M(p-ze)l+ T Py = F(o&-oaaa}:?f 2 T.08)2 =726k

C['M-ﬂla,f 9/\,2, leiauf .
Y Ptem  adpimide Aeg fuﬁcuec Uohp tur u Srohant b Ju -a/ru.éw
a& s .‘?aj %M#Mi fewrs  Chalonrs M’afd]us @ Urlume -Consbant dergita



/C,,); . qﬁa btu [Tom.R = 0,358 kca/zg.k } [o]
(CV)Z = 0.386 btu/lsm.R = 0.386 ke kg &
Lo Cheteur 47\.:":,'}/';,;/.” Tu butro /50-50) dnt Lo tete Yrepres
ot austi abimili af “3%4  prsfat st

fC,,)o =_]/f,,); "fJ /C’.,); = 0.163x0.386 + 0.83%+ 0,358 = 0,362 "“"/’j"‘
Lepenciant  La Fhase vaﬁiw Cant a® Lletat e daturation
Etre

Ll 2 puut
Abimi e & tum 34 Pfoit. [ enpeiencc momin gu ba Chefrur
dpdcigigue o un 93 rerd ik Ytre Tomnd, ar Ao refabio .
{ Gy (C)%s (oe,)
?—u Aos 7? A ‘abomieite MW& a 2, (8e,) est - Combus  atre
6.08 ¢ 0415 ket Jkg- k [3]

Hit (0¢,) = O. 14 ka{/k;-k

ou (0e,) e wum terme ,c*mcof.; prsidy.

- Cr = 0.362 + 0.14 = 0.472 ‘fcd/k,-ﬁ

Tenand Com e T i _trigemce e ta Ahaye %ua& qui a tins LChalpu,

c’c«'fa.',m %-ufuicjeuf., WUs e oug evaluer 6’\7/‘!&,_'/4 Chatewr 47"-4'%%
u ?"f'fnﬁc é‘v-/%m/ an,psém a’:

69-:'-. D-? kd/?-k.
Madse -v-(um',u.-

fhase hi i de Fhate tagear
[k;/ Im?] [kg 7
- .
oprang 0.510 2.020 ] [
Lubane 0.580 2.590
butw '59.50) 0.5u% 2.305

Sr ¥ om ASmel gur Ao phage 4«'}.&"0& OCcupe Loy Iy e /’#\C{:'M"c)

fa add ¢ ’tfbfuméu q,f-:,t‘,a,,feg{-e T %u-/-w Jo-50} ract d#aau'md;"v?mant:
£= 3 x 0545 + 4 x 23055 107 = o 409 ko | ln .
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Coe};){.-‘c;eds dié"CBMge A horm g e '[é’]

A Medey veor Sbant en acier | nus Avons ke 54 w/m. d?r: = 45 ked!
da 'c"am;ecfim o' L rberieur € plus Amperbante gut Lo conve cbion

o Llanberitir. Estinens o . Coffcieats e Convectim inborns

A by s 35 kel [dowtoc et Glui e bo - Gonvection txberne

A A=l h; z F0 Lcd A omtooC |

Cl; Clpnnits s hermettent do Colcu for L ~Ceeffieiet T
A | 2244 m'

e i , ) ; avod , 4 /.

f;f V/'f/;;‘f ‘/k + %'] Q.bt)? kj/dnf 0t («c;!/kg.k 1140 dm[‘/{gi ot 4 ,55] 4.

Y- 052 &'

7.
it

'D’m{‘-fe part , A poiode de V! eolubim delTs) elamt 2(7‘,/( a2y Ak, now
wZnley = 0.26 47

L trpugion de o A emptrabure ‘d’ée;u;M Aeyrent
Te=Ta+ 087, [0.5 € aszﬁ Hn 0.26¢ - 0.5 G4 026%:)

é Wam 46«?“«’4%41 /thq Fonrir Hoby

2. Z ¢ I [ 4~ Tend T) + X, € (4~ Te 7
Quee 379[ { / ] ? ZP/ / »if }]
I, - 40. {03 Teny = 272.66 K X = 0.442
I,=9.958 Tens = 230.55 k X, = 0.564
les Comattes A qui bodre Dt doantts pai ] [#]

ki = 4//9 Ezf»[l" /1. Tf:-p-é/'f)]
b Lompusi ey Ao 4o thase Vapeur Sera Soan poar

}{ : ki Xy




Calcal pour une ;w,—qé‘a’e}": Ty 2257 . T 6% T,

on® 10 B Tyx 135
‘f[ heure ] T[ ] p“ .7 ki K * & J tZ!
o 7300 - 6.119 | 0.36% | 448y 0.¥32 | o©.563 | O 4% 0.843
1 23. # 6.242 | 0365 | 4483 % 4 - 0.158 | 0.342
Z 25.50 6.5: | 03691 1.y50 “ “ 0. 159 0.8
3 2% 70 6.933 | 0.37 | 4.473 ” " 0.164 1 0.83¢ ;‘
; 30.00 | %.960| 0375 | 4475 | .| 0.7z | 0435
5 32.00| F#F| 0378 | 443 ’ 2 0.163 | 0.337
6 33. 54 8§.058 | 0.381 | 1.47%0 P # 0.16%5 0.835 |
7 Tive | 85| 0sar [ Twei , 0165 | 0.4%
5 Ju6b | §.288 | 0.383 | 1yed | , 0- 166 | 033y .
g .12 & 1#4 0.38¢ 1.430 ’ P 0. 165 0.835
10 32.82 910 | 0.380 1 4Ly72 P p 0. 164 0.836 '
1 30.8¢ 4.529 | 0.3%7 1.4 %y " 5 0. 163 0. 33t
42 28.42 | %086 | 0.3#5 | Au#? Y " 0. 161 0.839
14 25.60 | 6-560 | 0.368 w480 " v 0. 159 0. 84
s 22.60 | 6 .'053 0.364 | 4.yay ’ v 0.157 | 0.843
yis 19.63 5.58 0.359 1. 448 M “ 0 155 0.845
7 16.90 | 5.472 | 0354 | 1591 ) , 0.4535 | 0.8u1 1
¥ 1. 57 4.844 0 0.350 | 149y 4 ’ 0.15¢ 0.842
18 12.80 | 4.60f | 0348 | 4 ugs “ ,,. C.450 | 0.850
19 4.73 b-yét | 0.3y | 1- 493 o ; 0. 149 0. 851
20 4. 4q 4. ufg 0.345 | 1432 " P 0 tu9 0.851 ¢
2 4. 8% 4-4#4 0.346 | 1 4u$§7F y 4 0. 149 0851
22 43.04 4-639 | 0.348 | 1.4% ;! " 0. 150 0. 735G {
73 fy. 96 4. 896 0.451 | 1. 484 b i 0. 45_2 0§48




2% } 1737 | %.247| 0.355 | 4.y90| Ousz| 035§ 0435 | 0.847 |
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Colcul four wnt Jrarnde Q' hiver s T2 9%, Toax s 18 b Topt 0% » Tyr 9
lheurts) T 7°¢? P“mj K “ % % J A
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20 0.88 | 3.222) 0327 | £.512| 0Owse| 0568] O.4ui| 0.856
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