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Up ?NcA_pÔ_ P_A NcAiPÔ5ÔA _6?cNC^_pÔ5i6 tôÔ_piA 5>_•

ip ^iN 3Nt^ô_ CpAÔ5PPc e5pA ip e_A ^teiP_A e_ EtP5ôa t PT1•tP_

7tP:Ô_•/pC«i_ e_ 6tpÔNc5PO H_ ^iN _AÔ •tpAÔNiCÔ _p iÔCPCA5pÔ

e_A ôPt•A e_ •C^_pÔa t ip_ eCAÔ5p•_ e_ BOQQJ ^ eTip etiôP_ >Cu

ÔN5o_ tNC_pÔc >_NA P_ AieO 9P 5 e_A eC^_pACtpA e_ QOnB ^ e_

P5No_iNa nO&F ^ e_ /5iÔ_iN _Ô BO&B ^ eTc?5CAA_iNO "Cp« tNCrC•_AO

e_ J •^ 8 Q,OF •^ •/5•ipa A_N>_pÔ _p ô5A _Ô _p /5iÔ ?tiN ?_Nu

^_ÔÔN_ P5 Ô/_N^t•CN•iP5ÔCtpO H_A eC^_pACtpA ei ^teiP_ iÔCPCAc

AtpÔ e_ QOBn ^ 8 QOJJ ^ 8 nO&F ^ ?tiN ip >tPi^_ ÔtÔ5P e_ &OJn ^FO

2_A AC^iP5ÔCtpA AiN tNeCp5Ô_iN tpÔ cÔc r5CÔ_A E PT5Ce_ e_A

?NtoN5^^_A 75AtP_a ec>_Pt??c 5i HtA 0P5^tA H5ôtN5ÔtN:a _Ô 75At?Ôa

ec>_Pt??c t PT1•tP_ 7tP:Ô_•/pC«i_ e_ 6tpÔNc5Pa ?tiN c>5Pi_N 

Ô/ctNC«i_^_pÔ P_ •t^?tNÔ_^_pÔ ei ^iN •5?Ô_iN _p iÔCPCA5pÔ P_A 

etppc_A •PC^5ÔC«i_A ^_AiNc_A t EtP5ôO H_A NcAiPÔ5ÔA Ô/ctNC«i_A 

_Ô _6?cNC^_pÔ5i6 •t^?5NcA AiN oN5?/C«i_A ^tpÔN_pÔ «i_ P_A e_i6 

?NtoN5^^_A AC^iP_pÔ ôC_p P_ A:AÔW^_ cÔieCcO "_?_pe5pÔa P_ 

?NtoN5^^_ 75At?Ô A_^ôP_ etpp_N e_A NcAiPÔ5ÔA A_ N5??Nt•/5pÔ ?PiA 

e_ P5 Nc5PCÔca _p pc•_AACÔ5pÔ nJ( ^tCpA e_ Ô_^?A eT_6c•iÔCtpO
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3/_ _6?_NC^_pÔ5P N_AiPÔA tôÔ5Cp_e wCÔ/ 5 3Nt^ô_ w5PP

CpAÔ5PP_e Cp tp_ tr Ô/_ ^teiP_A tr EtP5ô 5Ô 1•tP_ 7tP:Ô_•/pC«i_

e_ 6tpÔN_5P O 3/_ w5PP CA •tpAÔNi•Ô_e tr •_^_pÔ ôPt•mA 5pe

3/_ A?5•Cpo ô_Ôw__p Ô/_ w5PP 5pe Ô/_ etiôP_r5•_A AtiÔ/O

3/_ eC^_pACtpA tr Ô/_ w5PP 5N_ QOnB ^ CpoP5nCpo CA BOQQJ ^O

*C>_ tNCrC•_AOP_poÔ/a nO&F ^ Cp /_Co/Ô 5pe BO&B ^ Cp Ô/C•mp_AAO

J •^ 8 Q,OF •^ _5•/a 5N_ ?P5•_e 5Ô Ô/_ Ôt? 5pe Ô/_ ôtÔÔt^

3/_ eC^_pr?5NÔA tr Ô/_ w5PP Ôt ?_N^CÔ Ô/_N^5P •CN•iP5ÔCtpO

ACtpA tr Ô/_ iÔCPCn_e ^teiP_ 5N_ QOBn ^ 8 QOJJ ^ 8 nO&F ^ rtN

5 ÔtÔ5P >tPi^_ tr &OJn ^FO

"t^?iÔ_N AC^iP5ÔCtpA /5>_ ô__p ^5e_ ô: Ô/_ ?NtoN5^ 75AtP_a

e_>_Pt?_e 5Ô HtA 0P5^tA H5ôtN5ÔtN:a 5pe ô: Ô/_ ?NtoN5^ 75At?Ôa

e_>_Pt?_e 5Ô 1•tP_ 7tP:Ô_•/pC«i_ a rtN Ô/_tN_ÔC•5P _>5Pi5ÔCtp

tr Ô/_ ô_/5>CtN tr Ô/_ w5PPa iÔCPCnCpo Ô/_ •PC^5ÔC•5P e5Ô5 

^_AiN_e 5Ô EtP5ôO 3/_ Ô/_tN_ÔC•5P 5pe _6?_NC^_pÔ5P N_AiPÔA 

?N_A_pÔ_e oN5?/C•5PP: CpeC•5Ô_ Ô/5Ô Ô/_ Ôwt ?NtoN5^A AC^iP5Ô_

Ô/_ A:AÔ_^ w_PPO

Ôt N_5PCÔ: 5pe CÔ N_«iCN_A nJ( P_AA _6_•iÔCtp ÔC^_ Ô/5p Ô/5Ô tr

7NtoN5^ 75At?Ô A__^A Ôt oC>_ N_AiPÔA •PtA_N

75AtP_O



C >

H9E31 21E *9I.-1E

4U 21 *9I.-1 393-1 70I1

Ûi_ _p ?P5p ei P5ôtN5ÔtCN_ EUH0l

Ûi_ _p ?P5p e_ P5 •_PPiP_ ei ^iN 3Nt^ô_

Q Q&O
n QJO

Ûi_ _p •ti?_ e_ P5 •_PPiP_ ei ^iN 3Nt^ô_F QbO
7tACÔCtp e_A ?:N5pt^WÔN_A

6iN 3Nt^ô_ >i_ e_ r5•_ _Ô e_ •àÔc 
5>_• ?tACÔCtp e_A Ô/_N^t•ti?P_A

Û5NC5ÔCtp ei N5:tpp_^_pÔ _Ô e_A Ô_^?cu
N5ÔiN_A ?tiN P_ nbrnrLB

Û5NC5ÔCtp ei N5:tpp_^_pÔ _Ô e_A Ô_^?cu
N5ÔiN_A ?tiN P_ n!rnrLB

& Q!O
J

QLO

b
nBO

! nQ O

Û5NC5ÔCtp ei N5:tpp_^_pÔ _Ô e_A Ô_^?cu
N5ÔiN_A ?tiN P_ nLrnrLB

L nnO

Û5NC5ÔCtp ei N5:tpp_^_pÔ _Ô e_A Ô_^?cu
N5ÔiN_A ?tiN P_ n,rnrLB

Û5NC5ÔCtp ei N5:tpp_^_pÔ _Ô e_A Ô_^?cu
N5ÔiN_A ?tiN P_ QrFrLB

Û5NC5ÔCtp ei N5:tpp_^_pÔ _Ô e_A Ô_^?cu
N5ÔiN_A ?tiN P_ nrFrLB

Û5NC5ÔCtp ei N5:tpp_^_pÔ _Ô e_A Ô_^?cu
N5ÔiN_A ?tiN P_ FrFrLB

Û5NC5ÔCtp ei N5:tpp_^_pÔ _Ô e_A Ô_^?cu
N5ÔiN_A ?tiN P_ &rFrLB

, nFO

QB n&O

QQ nJO

Qn nbO

Q F n!O
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3_^?cN5ÔiN_ ei ?P5p•/_Na •àÔc CpÔcNC_iN3P

3_^?cN5ÔiN_ ei ?P5p•/_Na •àÔc _6ÔcNC_iN3 n

3_^?cN5ÔiN_ ei ?P5rtpea •àÔc CpÔcNC_iN 

3_^?cN5ÔiN_ ei ?P5rtpea •àÔc _6ÔcNC_iN

3 F

3 &

3_^?cN5ÔiN_ ei ^iN Ui_AÔa •àÔc CpÔcNC_iN3 J

3_^?cN5ÔiN_ ei ^iN Ui_AÔa •àÔc _6ÔcNC_iN3 b

3_^?cN5ÔiN_ ei ^iN 1AÔa •àÔc CpÔcNC_iN3!

3_^?cN5ÔiN_ ei ^iN 1AÔa •àÔc _6ÔcNC_iN3L

3_^?cN5ÔiN_ ei ^iN 4tNea •àÔc CpÔcNC_iN3,

3P B 3_^?cN5ÔiN_ ei ^iN 4tNea •àÔc _6ÔcNC_iN

Tl 1 Température du vitrage intérieur

3P n 3_^?cN5ÔiN_ ei >CÔN5o_ _6ÔcNC_iN

3_^?cN5ÔiN_ e_ PT5CN t P5 AtNÔC_ e_ P5 A_NN_ t ip_ /5iÔ_iN 
e_ nOQb ^

3P F

3P & 3_^?cN5ÔiN_ e_ PT5CN E PT_pÔNc_ e_ P5 A_NN_ t ip_ /5iÔ_iN 
e_ BOQQ ^

3P J Température de l'air au milieu de la serre 5 une hauteur 
de 1.24 m

T16 (TE) Température extérieur

3P ! â37f 3_^?cN5ÔiN_ e_ P5 ?CW•_

3_^?cN5ÔiN_ e_ P5 AiNr5•_ _6Ô_Np_ ei •5?Ô_iN G ip_ /5iÔ_iN 
e_ nOB, ^

3P L

3_^?cN5ÔiN_ e_ A5 AiNr5•_ CpÔ_Np_ ei •5?Ô_iN F ip_ /5iÔ_iN 
e_ nOB, ^

3P ,
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3nB â3lQf 3_^?cN5ÔiN_ e_ P5 AiNr5•_ _6Ô_Np_ ei •5?Ô_iN t 
ip_ /5iÔ_iN e_ QO!B ^

3nQ â3l,f 3_^?cN5ÔiN_ e_ P5 AiNr5•_ CpÔ_Np_ ei •5?Ô_iN G 
ip_ /5iÔ_iN e_ QO!B ^

3_^?cN5ÔiN_ e_ P5 AiNr5•_ _6Ô_Np_ ei •5?Ô_iN t ip_ 
/5iÔ_iN e_ BO,B ^

3nn

3_^?cN5ÔiN_ e_ P5 AiNr5•_ CpÔ_Np_ ei •5?Ô_iN t ip_ 
/5iÔ_iN e_ BO,B ^

3nF

3_^?cN5ÔiN_ e_ P5 AiNr5•_ _6Ô_Np_ ei •5?Ô_iN G ip_ 
/5iÔ_iN e_ BOJB ^

3 n&

3_^?cN5ÔiN_ e_ P5 AiNr5•_ CpÔ_Np_ ei •5?Ô_iN F ip_ 
/5iÔ_iN e_ BOJB ^

3 n J

4t^ôN_ e_ ctiNA e_ etppc_A

4i^cNt e_ P5 ctiNpc_ â_6Û

Rayonnement solaire global sur le plan vertical à 
l'extérieur du vitrage (Wh/m2)

Rayonnement solaire global sur le plan vertical à 
l'intérieur du vitrage (Wh/m^)

Angle horaire du soleil

4

nb rc>NC_Nr 4BbJ!f4B

R1

R9

2c•PCp5CAtpà

Angle d'incidence du rayonnement solaire directe 
sur le capteur

Facteur de transmissivité du vitrage

e

T
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9P _6CAÔ_ e_i6 oN5pe_A •5ÔcotNC_A e_ A:AÔW^_A iÔCPCA5pÔ 

PTcp_NoC_ AtP5CN_Û P_A A:AÔW^_A 5•ÔCrA _Ô P_A A:AÔW^_A ?5AACrAO

H_ ^iN 3Nt^ô_ r5CÔ ?5NÔC e_ •_ e_NpC_N oNti?_ •5N CP p_ pc•_AACÔ_

5i•ip 5??tNÔ eTcp_NoC_ _6ÔcNC_iNa 

eTiÔCPCA5ÔCtpa •_ Ô:?_ e_ •5?Ô_iN ?_iÔ dÔN_ iÔCPCAc 5>_• 5>5pÔ5o_

3NWA AC^?P_ e_ •tpAÔNi•ÔCtp _Ô

AtiA ptA P5ÔCÔie_A ?tiN P_ •/5irr5o_ e_A /5ôCÔ5ÔCtpA _p /C>_NO

H_ A:AÔW^_ ?Nc•tpCAc _AÔ •tpAÔCÔic eTip etiôP_ >CÔN5o_

>_NÔC•5P tNC_pÔc ?P_Cp Aie e_NNCWN_ P_«i_P _AÔ cNCoc ip ^iN

e_ ^5_tpp_NC_ PtiNe_ A_ ACÔi5pÔ e5pA P5 ?CW•_ t dÔN_ •/5irrcO

H5 r5•_ ei ^iN _6?tAc_ 5i N5:tpp_^_pÔ AtP5CN_ _AÔ ?_CpÔ_ _p ptCN

et est écarté d'environ 10 à 12 cm. du vitrage. 2_A ti>_NÔiN_A

AtpÔ 5^cp5oc_A t P5 ô5A_ _Ô 5i At^^_Ô ei ^iN ?tiN ?_N^_ÔÔN_ P5

•CN•iP5ÔCtp e_ PT5CN _pÔN_ P5 ?CW•_ _Ô PT_A?5•_ PCôN_ •t^?NCA 

_pÔN_ P_ >CÔN5o_ _Ô P_ ^iN â_A?5•_ «i_ PTtp pt^^_ P5 A_NN_fO

7tAAce5pÔ ip_ ^5AA_ C^?tNÔ5pÔ_ •_ A:AÔW^_ A_NÔ _p ^d^_ Ô_^?A 

e_ •5?Ô_iN _Ô e_ AÔt•m5o_ e_ PTcp_NoC_ Ô/_N^C«i_ ?tiN ip_ •tiNÔ_ 

?cNCte_ e_ Ô_^?Aa ?tiN ip_ piCÔa ?5N _6_^?P_O H_ ÔN5pAr_NÔ e_ P5 

•/5P_iN A_ r5CÔ e_ ÔNtCA r5_tpA eCrrcN_pÔ_AÛ ?5N Ô/_N^tA:?/tp 

5iÔtiN ei ^iNa ?5N •tp>_•ÔCtp p5ÔiN_PP_ AiN P5 AiNr5•_ CpÔ_Np_ 

ei ^iNa _Ô ?5N N5:tpp_^_pÔ e_ •_ÔÔ_ AiNr5•_ >_NA P_A 5iÔN_A

?5NtP_AO

H_ ?NCp•C?5P ?NtôPW^_ N_p•tpÔNc 5>_• •_ Ô:?_ eTCpAÔ5PP5ÔCtp 

A_ ACÔi_ 5i pC>_5i e_A ?_NÔ_A Ô/_N^C«i_A eiN5pÔ P5 piCÔ •5N _PP_A 

?_i>_pÔ eC^Cpi_N e_ ô_5i•ti? PT_rrC•5•CÔc ei A:AÔW^_O "_?_pe5pÔ 

•_ ?NtôPW^_ ?_iÔ dÔN_ AtPiÔCtpp_N r5•CP_^_pÔ _p iÔCPCA5pÔ ip
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NCe_5i Ô/_N^C«i_ _pÔN_ P_ ^iN _Ô P_ >CÔN5o_O

H_ ôiÔ e_ •_ÔÔ_ cÔie_ _AÔ e_ ocpcN_N e_A etppc_A _6?cNC^_pÔ5P_A 

«iC A_NtpÔ iÔCPCAc_A ?tiN c>5Pi_N «i5pÔCÔ5ÔC>_^_pÔ P_ •t^?tNÔ_^_pÔ 

Ô/_N^C«i_ ei ^iN 3Nt^ô_ e5pA P_A •tpeCÔCtpA •PC^5ÔC«i_A •5p5eC_pp_AO 

"_ ÔN5>5CP r5CÔ ?5NÔC eTip ?NtoN5^^_ e_ N_•/_N•/_ _pÔN_?NCA t 

PT1•tP_ 7tP:Ô_•/pC«i_ e_ 6tpÔNc5P AiN PTiÔCPCA5ÔCtp e_ PTcp_NoC_ 

AtP5CN_ ?tiN P_ •/5irr5o_ e_A /5ôCÔ5ÔCtpA _Ô r5CÔ AiCÔ_ 5i6 5iÔN_A 

ÔN5>5i6 Ô/ctNC«i_A _Ô _6?cNC^_pÔ5i6 â Q f„ (2)*.

nO 3-0Û09H 1871-961430H

21E"-9739U4 VU SYSTEME

HTcÔie_ _6?cNC^_pÔ5P_ ei ^iN 3Nt^ô_ riÔ r5CÔ_ 5i P5ôtN5ÔtCN_

EtP5ô «iC _AÔ cNCoc_ AiN P_ •5^?iA e_ PT.pC>_NACÔc e_ 6tpÔNc5P

_Ô 5:5pÔ •t^^_ ÔG•/_ e_ A_N>CN e_ ô5p• eT_AA5CA ?tiN ecrCpCN

P_A ^_CPP_iN_A •tpeCÔCtpA e_ Nc•_?ÔCtp _Ô e_ AÔt•m5o_ e_ PTcp_NoC_

AtP5CN_ e5pA PT/5ôCÔ5ÔCtpO .p ?P5p e_ P5 ^5CAtp _AÔ etppc t P5

*CoiN_ Q _Ô PTtp : >tCÔ P5 ?tACÔCtp ei ^iN 3Nt^ô_O H_A rCoiN_A

n _Ô F ^tpÔN_pÔ P5 •_PPiP_ «iC 5 cÔc 5^cp5oc_ ?tiN CAtP_N P_

A:AÔW^_ e_ ÔtiÔ CprPi_p•_A _6ÔcNC_iN_A _Ô 5i6 *CoiN_A & _Ô J

tp ?_iÔ >tCN P5 ?tACÔCtp e_A CpAÔNi^_pÔA e_ ^_AiN_a 

cÔc cNCoc t PT5Ce_ e_ ôPt•A e_ •C^_pÔ ?P_CpAa LQ ôPt•A Q QB

H_ ^iN 5

e_^CArôPt•Aa 5>_• ip_ ^Cp•_ •ti•/_ e_ ^tNÔC_N _pÔN_ P_A ôPt•AO

CARACTERISTIQUES PHYSIQUES VU VITRAGE

H_A •5N5•ÔcNCAÔC«i_A ?/:AC«i_A ei >CÔN5o_ «iC _AÔ r5ôNC«ic

_p iÔCPCA5pÔ ei >_NN_ etiôP_ ÔN_^?cA A•_PPcA AtpÔ ^tpÔNc_A 5i

35ôP_5i QO

„ H_A •/CrrN_A _pÔN_ ?5N5pÔ/WA_A AtiPCopcA ^tpÔN_pÔ P_A NcrcN_p•_AO
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Tableau 1 Caaaetéal6tiquer pkyAâqueé du vltaage

1?5CAA_iN e_ •/5«i_ >_NN_ bOB ^^

QOnJ •^2CAÔ5p•_ _pÔN_ P_A e_i6 >_NN_A

nnJOJ •^

QQ&Ob •^ 
nOJL ^n 

nO!L V>^nO<" 

BOJ,

R5iÔ_iN ei >CÔN5o_

H5No_iN ei >CÔN5o_

EiNr5•_ ÔtÔ5P_ ei >CÔN5o_

*5•Ô_iN . ÔtÔ5P

3N5pA^CAAC>CÔc ei N5:tpp_^_pÔ AtP5CN_ oPtô5P

"0-0"31-9E39=.1E 7.>E9=.1E VU 6.- TROMBE

H_A •5N5•ÔcNCAÔC«i_A ei ^iN 3Nt^ô_ AtpÔ etppc_A 5i

35ôP_5i nO

Tableau 1 CaKaetéal&tlqueb du mua Taombe

QQB •^ 

nFb •^ 

&B •^ 

QQOJ •^ 
&LB •^n 

nOJ ^n 

QOB ^F

LF!OF ♦>moO<" 

nBn,On mo>^F 

nBn,On mo

H5No_iN ei ^iN

R5iÔ_iN ei ^iN

1?5CAA_iN ei ^iN

2CAÔ5p•_ ei ^iN 5i >CÔN5o_

J 8 âJ •^ 8 Q,OF •^f0CN_ e_A ti>_NÔiN_AÛ

EiNr5•_ ÔtÔ5P_ ei ^iN

ÛtP iNp_ ÔtÔ5P ei ^iN

"5?5•CÔc Ô/_N^C«i_ ei ôcÔtp

2_pACÔc ei ôcÔtp

65AA_ ÔtÔ5P_ ei ^iN
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INSTRUMENTATION

a) Me-iuAe du sia.yonn&me.nt ■&oZaTsiz global.

On a utilisé un pyranomëtre EPPLEY PSP et un intégrateur â

2 canaux LINTRONIC LTD.

Un pyranomëtre est monté verticalement à l'extérieur de la

maison sur le bord du toit pour mesurer le rayonnement global 

incident sur le vitrage extérieur (HE).

Un pyranomëtre est monté verticalement S l'intérieur 

de la maison au centre d'un vitrage similaire â celui du mur

Trombe pour mesurer le rayonnement global incident sur la 

surface noire du capteur (HI). Voir figure 4.

b) Me-ôu^e de T:empé^a-ÉaÆe, filgusin 5

On a utilisé des thermocouples du type T (Ouivre-Constantan) 

et un système d'accumulation des données (scanner) de la compagnie

E"RH.6l1-I1- r EUH0-3-U4 O

H5 Ô_^?cN5ÔiN_ e_ PT5CN 5i6 _pÔNc_A _Ô AtNÔC_A ei •5?Ô_iN 

â3Q& _Ô 3QFf AtpÔ ^_AiNc_A _p iÔCPCA5pÔ ip Ô/_N^t•ti?P_ CpAÔ5PPc

5i ^CPC_i e_A e_i6 •tpeiCÔ_A •_pÔN5P_A ip_ G P5 ô5A_ _Ô PT5iÔN_

5i At^^_Ô ei ^iNO

7tiN ^_AiN_N P5 Ô_^?cN5ÔiN_ e_ PT5CN 5i ^CPC_i e_ P5 A_NN_ 5i 

pC>_5i Qn& •^ â3QJfa ip Ô/_N^t•ti?P_ _AÔ CpAÔ5PPc 5i ^CPC_i e_

P5 A_•ÔCtp e_ P5 A_NN_O
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Pour mesurer la température du vitrage extérieur (T12), 

un thermocouple est collé sur le verre à l'extérieur au niveau

124 cm.

Pour mesurer la température du vitrage intérieur (Tll), 

un thermocouple est collé sur le verre â l'intérieur au niveau

124 cm du sol .

7tiN ^_AiN_N P_A Ô_^?cN5ÔiN_A _6ÔcNC_iN_A 5^ôC5pÔ_A â31f _Ô 

e_ P5 ?CW•_ â37fa e_i6 Ô/_N^t•ti?P_A AtpÔ AiA?_peiAa ip t PT_6ÔcNC_iN 

t PT5ôNC ei AtP_CP _Ô PT5iÔN_ E PTCpÔcNC_iNO

7tiN ^_AiN_N P5 Ô_^?cN5ÔiN_ e_A e_i6 AiNr5•_A ei ^iN 3Nt^ô_a

«i5ÔN_A Ô/_N^t•ti?P_A AtpÔ •tPPcA AiN P5 AiNr5•_ CpÔ_Np_ _Ô

«i5ÔN_A AiN P5 AiNr5•_ _6Ô_Np_ ei ^iN 5i6 pC>_5i6Û J, •^a

,B •^a Q!B •^a nB, •^O

7tiN ^_AiN_N P5 Ô_^?cN5ÔiN_ CpÔcNC_iN_ _Ô _6ÔcNC_iN_ e_

•/5•ip_ e_A •PtCAtpA rtN^5pÔ P5 •_PPiP_ t• A_ ÔNti>_ P_ ^iN 3Nt^ô_a

ip Ô/_N^t•ti?P_ _AÔ •tPPc G PTCpÔcNC_iN _Ô ip 5iÔN_ t PT_6ÔcNC_iN 

e_ •/5«i_ •PtCAtp â_p Atp •_pÔN_fO

PROGRAMME EXPERIMENTAL

HT_pN_oCAÔN_^_pÔ e_A etppc_A eT_pAtP_CPP_^_pÔ _Ô e_ Ô_^?cu

N5ÔiN_ 5 cÔc r5CÔ_ _p •tpÔCpi_ eiN5pÔ ip_ A_^5Cp_ •t^?PWÔ_ e_ 
,OBB /_iN_ P_ nb rc>NC_N Q ,LB G ,OBB /_iN_ P_ & ^5NAO 0 •/5«i_

/_iN_ CP : 5>5CÔ C^?N_AACtp e_ P5 At^^5ÔCtp ei N5:tpp_^_pÔ AtP5CN_ 

oPüô5P G PTCpÔcNC_iN _Ô t PT_6ÔcNC_iN ei etiôP_ >CÔN5o_ ?tiN P_A bB 

^CpiÔ_A c•tiPc_A 5CpAC «iT_p NcoC AÔN_^_pÔ ei ACop5P e_ ÔtiA P_A 

Ô/_N^t•ti?P_A iÔCPCAcAO
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HTCNN5eC5ÔCtp oPtô5P_ AiN P_ ?P5p >_NÔC•5Pa tNC_pÔc >_NA 

P_ Aie ?tiN P_A ctiNpc_A ei nb rc>NC_N 5i & ^5NA _AÔ •t^?CPc_ 

/_iN_ ?5N /_iN_ 5i Ô5ôP_5i F„ 5>_• PT5poP_ /tN5CN_ ei AtP_CPa 

Ôta PT5poP_ eTCp•Ce_p•_ ei N5:tpp_^_pÔ eCN_•Ôa _a _Ô P_ r5•Ô_iN

H_A >5P_iNA e_ w _Ô _ AtpÔe_ ÔN5pA^CAAC>CÔc ei >CÔN5o_a 6O

•5P•iPc_A t P5 e_^C_ e_ •/5«i_ /_iN_O

0i Ô5ôP_5i &„ tp N_ÔNti>_ •t^?CPc ?tiN •/5«i_ /_iN_ P_A nJ

7tiN >CAi5PCA_N ?PiA •P5CN_^_pÔ?tCpÔA e_ ^_AiN_ e_ Ô_^?cN5ÔiN_a 

P_ •t^?tNÔ_^_pÔ ei ^iN AiN ip_ ?cNCte_ eTip_ A_^5Cp_a e_A 

oN5?/C«i_A tpÔ cÔc ÔN5•cA ?5N tNeCp5Ô_iN ^_ÔÔ5pÔ _p N_P5ÔCtp 

P_ N5:tpp_^_pÔ AtP5CN_ G PT_6ÔcNC_iN ei >CÔN5o_ âR1fa P5 

Ô_^?cN5ÔiN_ _6ÔcNC_iN_a 31 «iC _AÔ 5??_Pc co5P_^_pÔ 3Qba P5

Ô_^?cN5ÔiN_ ^t:_pp_ e_ P5 ?CW•_a 37 ti 3Q!a _Ô P_A Ô_^?cN5ÔiN_A

e_ P5 AiNr5•_ CpÔcNC_iN_a 3l, ti 3nQ _Ô e_ P5 AiNr5•_ _6ÔcNC_iN_O

3lQ ti 3nB ei ^iN •5?Ô_iN 5i pC>_5i Q!B •^O "_A oN5?/C«i_A

AtpÔ N_?NcA_pÔcA 5i6 *CoiN_A b G QFO

Up •tpAÔ5Ô_ «i_ P5 Ô_^?cN5ÔiN_ ^CpC^i^ 5ôAtPi_ «i_ PT5CN 
e_ P5 ?CW•_ 5 5ÔÔ_CpÔ_ ?tiN ÔtiÔ_ P5 A_^5Cp_ _AÔ «i_ e_ FOB<" 

5i Q ^5NA G ! /_iN_ P_ ^5ÔCpa ^5CA CP r5iÔ ?Nc•CA_N «i_ ÔtiÔ 

P_ A:AÔW^_ e_ •/5irr5o_ eT5??tCpÔ e_ P5 ^5CAtp 5 cÔc ecôN5p•/c 

ip_ A_^5Cp_ 5>5pÔ P_ ecôiÔ e_ P5 ?NCA_ e_ ^_AiN_O "tpACecN5pÔ

H_A Ô5ôP_5i6 F _Ô & AtpÔ ?NcA_pÔcA G P5 rCp ei N5??tNÔ

?5o_A n, _Ô F&O
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«i_ ÔtiÔ_ P5 piCÔ ?Nc•ce_pÔ_ P5 Ô_^?cN5ÔiN_ _6ÔcNC_iN_ A_ 

ACÔi5CÔ 5iÔtiN e_ rnB<" _Ô «iTt PT/_iN_ •tpACecNc_ _PP_ cÔ5CÔ 

e_A•_pei_ t rnBO&<"a CP p_ r5CÔ ?5A e_ etiÔ_ «i_ P5 >5P_iN e_ 

FOB<" pT_AÔ ?5A _6•_AAC>_^_pÔ ô5AA_ _Ô ?_N^_ÔÔN5CÔ t ip_ ^5CAtp 

iÔCPCA5pÔ P_ ?NCp•C?_ ei ^iN 3Nt^ô_ eTc>CÔ_N P_ o_P ^d^_ _p 

?cNCte_ eTCpÔ_NNi?ÔCtp ?NtPtpoc_ eT5??Nt>CACtpp_^_pÔ eTcp_NoC_ 

?tiN P_ •/5irr5o_ 5i6CPCWN_O

7tiN A5 ?5NÔ P5 Ô_^?cN5ÔiN_ ^56C^i^ 5ÔÔ_CpÔ_ ?5N PT5CN 

e_ P5 ?CW•_ _AÔ e_ nJOb<" 5i F ^5NA t QJ /_iN_a 

•tprtNÔ e_A /i^5CpA e5pA ip_ ^5CAtp _p /C>_Na •_ÔÔ_ Ô_^?cN5ÔiN_

7tiN P_

HT5^?PCÔie_ C^?tNÔ5pÔ_ e_A?_iÔ A_^ôP_N ip ?_i ÔNt? cP_>c_O

c•5NÔA e_ Ô_^?cN5ÔiN_ _pÔN_ P_ ctiN _Ô P5 piCÔ ?_iÔ AT_6?PC«i_N 

r5•CP_^_pÔ ?5N P_ Ô:?_ e_ •tpAÔNi•ÔCtp e_ P5 ^5CAtpa *CoiN_A Q 

3tiÔ_A P_A ?5NtP_A AtpÔ r5CÔ_A e_ ^5ÔcNC5i6 Pco_NA 5:5pÔ_Ô nO

9P pT: 5 «i_ P_ ^iN 3Nt^ô_ip_ ^5AA_ Ô/_N^C«i_ ?N_A«i_ piPP_O

9PPiCr^d^_ «iC A_NÔ e_ AÔt•m5o_ e_ PTcp_NoC_ •5PtNCrC«i_a 

A_N5CÔ r5•CP_ e_ eC^Cpi_N P_A c•5NÔA e_ Ô_^?cN5ÔiN_ _Ô eT5io^_pÔ_N 

P_ N_pe_^_pÔ oPtô5P ei A:AÔ_^ ?5N PT5ctiÔ e_ e_i6 cPc^_pÔAÛ 

5io^_pÔ_N P5 •5?5•CÔc e_ AÔt•m5o_ e_ P5 •_PPiP_a ?5N _6_^?P_ 

_p N_^?P5_5pÔ P5 •PtCAtp r5CA5pÔ r5•_ 5i ^iN •5?Ô_iN ?5N ip

^iN e_ ôNC«i_ ti e_ ?C_NN_a _Ô e_i6CW^_^_pÔ _p CpAÔ5PP5pÔ ip 

NCe_5i Ô/_N^C«i_ «iC ?iCAA_ CAtP_N e_ PT_6ÔcNC_iN P_ ^iN 3Nt^ô_

?tiN P5 piCÔO

EiN P_A rCoiN_A ! t QF _p ?PiA e_A •tiNô_A _6?cNC^_pÔ5P_Aa CP : 5 

cÔc ÔN5•c P_A ?tCpÔA tôÔ_piA ?5N AC^iP5ÔCtp AiN tNeCp5Ô_iN t PT5Ce_ 

ei ?NtoN5^^_ "70EUH1" âFf ^CA 5i ?tCpÔ 5i HtA 0P5^tA H5ôtN5ÔtN: 

5CpAC «i_ P_A ?tCpÔA tôÔ_piA ?5N P_ ?NtoN5^^_ e_ AC^iP5ÔCtp 

"70EU73" ec>_Pt??c t PT1•tP_ 7tP:Ô_•/pC«i_ e_ 6tpÔNc5PO
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H_ ec•5P5o_ «iC _6CAÔ_ _pÔN_ P_A •tiNô_A ei N5:tpp_^_pÔ

AtP5CN_ _Ô e_A Ô_^?cN5ÔiN_A _AÔ ÔNWA NcoiPC_N eTip_ ctiNpc_

7tiN ip_ CNN5eC5ÔCtp ^56C^i^ t Qn— /_iN_a P5t Q Q 5iÔN_ O

AiNr5•_ ptCN_ ei ^iN 5ÔÔ_CpÔ A5 Ô_^?cN5ÔiN_ ^56C^i^ _p>CNtp

n /_iN_A ?PiA Ô5Nea P5 Ô_^?cN5ÔiN_ e_ P5 ?CW•_ : 5NNC>_ >_NA

QJ ti Qb— /_iN_ _Ô P5 AiNr5•_ CpÔ_Np_ ei ^iN •5?Ô_iN 5ÔÔ_CpÔ 

ip ?P5Ô_5i ^56C^i^ e_ QL t n& tt heure. Il est donc évident que

l'addition d'une masse thermique supplémentaire dans la

cellule où se trouve le mur Trombe permettrait de réduire

l'amplitude des variations de température de l'air de la pièce

et déplacerait le pic plus tard dans la soirée. H_ •tprtNÔ

_p A_N5CÔ etp• 5^cPCtNcO

H_ ÔN5pAr_NÔ e_ P5 •/5P_iN ?5N N5:tpp_^_pÔ _pÔN_ P_

•5?Ô_iN _Ô P_A 5iÔN_A •PtCAtpA pT_AÔ ?5A co5P_ ?tiN •/5•ip_

eT_pÔN_ _PP_ •5N _PP_A p_ AtpÔ ?5A ÔtiÔ_A A_^ôP5ôP_A 5i pC>_5i

H_A ?5NtC _A 4tNe _Ôe_ PTtNC_pÔ5ÔCtp _Ô e_ P5 •tpAÔNi•ÔCtpO

1AÔ tpÔ e_A Ô_^?cN5ÔiN_A _6ÔcNC_iN_A _Ô CpÔcNC_iN_A ?PiA

cP_>c_A «i_ P_A 5iÔN_A •5N _PP_A p_ AtpÔ ?5A _p •tpÔ5•Ô

H_ Ô:?_ e_ ^5ÔcNC5ieCN_•Ô 5>_• PT5CN rNtCe ei e_/tNAO

•t^?tA5pÔ P_ ^iN CprPi_p•_ P_A ?_NÔ_A e_ •/5P_iN ?5N •_PiCr 

•C etp• A5 Ô_^?cN5ÔiN_ e_ AiNr5•_ CpÔ_Np_O H_ ÔN5pAr_NÔ ?5N

N5:tpp_^_pÔ _AÔ etp• ÔNCôiÔ5CN_ e_ P5 Ô_^?cN5ÔiN_ _6ÔcNC_iN_

_Ô CpÔcNC_iN_ a e_ P5 >5P_iN . ei ^iN _Ô c>Ce_^^_pÔ e_ r5•Ô_iNA



, O

oct^cÔNC«i_A _Ô PTc^CAAC>CÔc e_A AiNr5•_AO 7tiN ip ^iN 

3Nt^ô_ etppc tù . _Ô _ AtpÔ rC6cAa •_ A_N5 etp• P_A >5NC5ÔCtpA

e_ Ô_^?cN5ÔiN_ _6ÔcNC_iN_ _Ô CprcNC_iN_ «iC •t^^5pe_N5 P5 

Ô_^?cN5ÔiN_ CpÔ_Np_ e_A ?5NtC_A r5CA5pÔ r5•_ 5i ^iN •5?Ô_iN 

_Ô P_ N5:tpp_^_pÔ AtP5CN_ «iC ecÔ_N^Cp_N5 P5 Ô_^?cN5ÔiN_

e_ P5 AiNr5•_ CpÔ_Np_ ei ^iN 3Nt^ô_O

7tiN r5CN_ P5 AC^iP5ÔCtp t PT5Ce_ e_ 70EUH1 CP 5 cÔc

iÔCPCAc P_A >5P_iNA Nc_PP_A â^_AiNc_Af e_ P5 Ô_^?cN5ÔiN_ 

_6ÔcNC_iN_ _Ô ei N5:tpp_^_pÔ AtP5CN_ oPtô5PO H_A NcAiPÔ5ÔA

Ô/ctNC«i_A _Ô _6?cNC^_pÔ5i6 AtpÔ ?N_A«i_ _p ?5Nr5CÔ_ 

•tp•tNe5p•_ _p •_ «iC •tp•_Np_ P5 Ô_^?cN5ÔiN_ e_ P5 AiNr5•_ 

CpÔ_Np_ ei ^iN 3Nt^ô_ â3l,fO H_A Ô_^?cN5ÔiN_ e_ P5 ?CW•_ 

Ô/ctNC«i_A â37f AtpÔ co5P_^_pÔ ÔNWA ?NWA e_ P5 •tiNô_ 

_6?cNC^_pÔ5P_ ^5ÔA P_ ?NtoN5^^_ t Ô_pe_p•_ t e_>5p•_N 

PcoWN_^_pÔ P_A >5P_iNA ^_AiNc_AO H_A Ô_^?cN5ÔiN_A e_ P5 

AiNr5•_ _6ÔcNC_iN_ ei ^iN 3Nt^ô_ â3lQf AtpÔ «i5pÔ t _PP_A ip 
?_i AtiA c>5Pi_N _pÔN_ QnBB 

«i_ 70EUH1 5••tNe_ ip_ C^?tNÔ5p•_ ÔNt? oN5pe_ 5i ÔN5pAr_NÔ 

?5N Ô/_N^tA:?/tp _pÔN_ P5 A_NN_ _Ô P5 ?CW•_a •_ «iC 5 ?tiN 

_rr_Ô eTcP_>_N P5 Ô_^?cN5ÔiN_ e_ P5 ?CW•_ ?PiA N5?Ce_^_pÔ 

5i ecôiÔ e_ PT5?NWAr^CeC _Ô co5P_^_pÔ eT5ô5CAA_N P5 Ô_^?cu

N5ÔiN_ ^56C^i^ «i_ P5 AiNr5•_ ptCN_ ei •5?Ô_iN ?_iÔ 5ÔÔ_CpeN_O

tt /_iN_O Up ?_iÔ Ai??tA_N_Ô nB

H5 AC^iP5ÔCtp r5CÔ_ E PT5Ce_ e_ 70EU73 E co5P_^_pÔ iÔCPCAc

"_A >5P_iNA ^_AiNc_A ei N5:tpp_^_pÔ oPtô5P _Ô e_ P5 Ô_^?cN5ÔiN_ 

_6ÔcNC_iN_O H_A >5P_iNA tôÔ_pi_A ?5N •_ ?NtoN5^^_ AiC>_pÔ
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e_ ÔNWA ?NWA P_A >5P_iNA ^_AiNc_A e5pA PTCpÔ_N>5P _pÔN_

L /_iN_A ei ^5ÔCp t nn /_iN_AO 7tiN P_A /_iN_A P_A ?PiA 
rNtCe_A e_ P5 piCÔa CP : 5 ip c•5NÔ e_ F< E &<" _pÔN_ P_A 

Ô_^?cN5ÔiN_A AiN P_A e_i6 •àÔcA ei ^iN tôÔ_pi_A ?5N AC^iP5r

"_ ?/cpt^Wp_ ?_iÔ _p ôtpp_ ?5NÔC_ AT_6?PCu

«i_N ?5N P_ r5CÔ «i_ 70EU73 Ai??tA_ «i_ PtNA«iTCP pT: 5 ?5A 

e_ AtP_CP P_A ti>_NÔiN_A ?_N^_ÔÔ5pÔ P5 •CN•iP5ÔCtp ?5N Ô/_N^tu

AC?/tp AtpÔ r_N^c_A _Ô _^?d•/_ 5CpAC «iTCP : 5 •CN•iP5ÔCtp

ÔCtp _Ô ^_AiNc_AO

65CA PtNA e_ P5 ?NCA_ e_A ^_AiN_Aa •_A ti>_NÔiN_ACp>_NAc_O

pTtpÔ ?5A cÔc tôAÔNic_Aa P5 •CN•iP5ÔCtp eT5CN cÔ5CÔ etp• ?tAu

ACôP_ 5iÔtiN ei ^iN ?_pe5pÔ P5 piCÔ _Ô 5 etp• ?tiN _rr_Ô

eT5io^_pÔ_N P_A ?_NÔ_A ?5N •tp>_•ÔCtp _Ô e_ eC^Cpi_N P5 Ô_^u

?cN5ÔiN_ e_A AiNr5•_AO

3_p5pÔ •t^?Ô_ e_ •_ÔÔ_ eCrrcN_p•_ _pÔN_ P5 AC^iP5ÔCtp _Ô 

P5 ^cÔ/te_ _6?cNC^_pÔ5P_a 70EU73 A_^ôP_ etp• ÔNWA ?_NrtN^5pÔ 

•t^^_ ?NtoN5^^_ eTc>5Pi5ÔCtp ei •t^?tNÔ_^_pÔ eTip A:AÔW^_ e_ 

•/5irr5o_ ?5AACrO 9P r5iÔ ptÔ_N co5P_^_pÔ «i_ 75At?Ô iÔCPCA_ 

ip «i5NÔ e_ ^tCpA e_ Ô_^?A eTtNeCp5Ô_iN «i_ 75AtP_ ?5N ctiN 

e_ AC^iP5ÔCtpO 75N _6_^?P_ e5pA •_ÔÔ_ cÔie_ P_ ÔN5>5CP eTCpu

rtN^5ÔC«i_ 5 cÔc r5CÔ AiN PTtNeCp5Ô_iN e_ PT1•tP_ 7tP:Ô_•/pC«i_a 

ip 9l6 FbB>!Ja _Ô 5 pc•_AACÔc N_A?_•ÔC>_^_pÔ F&O& A_•tpe_A 

e_ Ô_^?A "7. ?tiN 75AtP_ _Ô nJO, A_•tpe_A ?tiN 75At?Ô _Ô •_•C

?tiN •/5«i_ ctiN AC^iPcO
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4tiA Ô_ptpA t N_^_N•C_N 6tpAC_iN -to_N 2iôtCA ?tiN Atp

5Ce_ ?Nc•C_iA_ PtNA e_ P5 Nc5PCA5ÔCtp e_ •_ ÔN5>5CPO 9P 5

C^?P5pÔc P_A ?NtoN5^^_A 75AtP_ _Ô 75At?Ô AiN P_ A:AÔW^_ 

eTCprtN^5ÔC«i_ e_ PT1•tP_ 7tP:Ô_•/pC«i_ _Ô CP 5 _rr_•Ôic P_A

AC^iP5ÔCtpAO

"_ ?Ntc_Ô 5 cÔc Ai??tNÔc rCp5p•CWN_^_pÔ ?5N P_ "tpA_CP e_

-_•/_N•/_ _p E•C_p•_A 45ÔiN_PP_A _Ô _p IcpC_ "5p5e5a Aiô>_pu

ÔCtpA 0rLbJ, _Ô IrBnJ!O



12.

RERERENCESJ O

♦_PeN_Aa -Oa lCPo_pa 1O _Ô Û5AA_iNa 7Oa 1Ôie_ 3/_N^C«i_Q O

eTip •5?Ô_iN AtP5CN_ ei Ô:?_ ^iN 3Nt^ô_a -5??tNÔ 3_•/pC«i_

4tO 17!! -rJ n a Q ,!!

"/55ô5pa 6Oa 1Ôie_ eTip A:AÔW^_ •t^?tNÔ5pÔ ip •tPP_•Ô_iN 

AtP5CN_ A5pA Cp_NÔC_ Ô/_N^C«i_ _Ô ip AÔt•m5o_ e5pA P_A 
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1".
-ürN9üÔ J

6 0 0".Ûeü. «ate: 16/E1/HE
UOU9EUeure -W 1(w0t/m•* (w0t/nr*

EE6 à 4
4 J H
H J "
" J 3E
3E J 33
33 J 31
31 J 3J
3J J 3Û
3Û J 3^
3^ J 36
36 J 34
34 J 3H

4JH1.^
E.3J33HÛ6164.^
E.Û3366ÛEÛ^1.^ ^1
E.^ÛJJ461"ÛÛJ4.^
E.^4ÛÛ344"J411.^
E.^4ÛH4H6E4.^ J^
E.^6Û"EHH1J404.^
E.^ÛÛ^ÛHJHÛÛ011.^

0J4.^
0^1.^
064.^
0H1.^

E.^JJH3411^1
E.Û41^1^J161
E.J3H"1H"4J

EÛ1

-5-üN
J3E"6E6E

6 6 0".Ecr. «ate: 14/E1/HE
UOU9EUeure -2* (w0t/m1* (w0t/nr*

EE4J6 J 4
4 Q H
H J "
" J 3E
3E J 33
33 J 31
31 J 3J
3J J 3Û
3Û J 3^
3^ J 36
36 J 34
34 J 3H

H1.^
E36J64.^
E1^^J^1.^

E.343^H6ÛÛJ4.^
E.J4^J3Û^JH11.^
E.J"6434Û4.^ J6
E.ÛJ3E31JJJH04.^
E.ÛE413H3ÛÛ011.^

0J4.^
0^1.^
064.^
0H1.^

E.J^^33Û^^J
E.111E"E6J

E1E4J
EE

-5-üN
J4"33EE
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6 6 0H.4cC. «ate: 1H4E1/HE
UOU9Ueure E -(!* 1(w0t/m•* (w0t/m *

E4J EH1.^6 à 4
4 à H
H à "
" à 3E
3E à 33
33 â 31
31 a 3J
3J a 3Û
3Û a 3^
3^ à 36
36 à 34
34 a 3H

E.344ÛJ6J64.^
E.JHÛH^J 316^1.^
E.Û"333ÛÛ 11HJ4.^
E.^"1J^JH J""11.^
E.^"ÛH3J6 HE"4.^
E.^6ÛH^JH H6104.^
E.^ÛÛE64^JÛÛ011.^

0J4.^
0^1.^
064.^
0H1.^

E.^JJ4Û4E"^J
E.ÛH1^3^116J
E.JÛ"614"4J
E.E13JH

1Û"^Û464-5-üN

0H.Jc«. «ate: 1H/E1/HE 6 6
UOU9Ueure 3 -(!* 11 (w0t/m *(w0t/m *

E EH1.^ 4Û6 à 4
4 â H
H à "
" a 3E 
Qo a n 
n a 31
31 a 3J
3J à 3Û
3Û a 3^
3^ à 36
36 a 34
34 a 3H
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E.J4"E1Û^^J^1.^
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-7.9°E. Date: 1/03/80 6 =

HIHEHeure 0to T
(w-h/m^) (w-h/m2)

06 à 7
7 â 8
8 a 9
9 à 10

10 a n
11 a 12
12 a 13
13 a 14
14 a is
15 a 16
16 a 17
17 a is

82.5 74 0
0.181967.5 10463
0.4017242552.5 53
0.4833870537.5 45
0.54825 44622.5 39
0.5949537 8397.5
0.5949483639-7.5
0.5445083745-22.5

-37.5
-52.5
-67.5
-82.5

0.5238072654
0.4725654463
0.3410330574
0.0464 3

31576211TOTAL

6 = -7.5°F. Date: 2/03/80
HIHEHeure 0 Tto (w-h/m^)2(w-h/m )

07482.5 06 a 7
7 3 8
8 3 9
9 3 10

10 a it
11 a 12
12 a 13
13 a 14
14 a 15
15 a 16
16 a 17
17 a is

0.171810767.5 64
0.4017042552.5 54
0.5434037.5 62845
0.5644679022.5 39
0.575007.5 87337
0.56495-7.5 88739
0.54453841-22.5

-37.5
-52.5
-67.5
-82.5

45
0.5338272654
0.4826154564
0.3410831374

468

31776207TOTAL
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H â "
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3E à 33
33 à 31
31 à 3J
3J â 3Û
3Û à 3^
3^ à 36
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E.J^3EJ1"E^Û^1.^
E.^E3"3JH^Û6J4.^
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E.^^Û3H4^^ÛE04.^
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E.16JJ3146Û
E.1"^13H34^

E16

13J"ÛJ16-5-üN



33.

*

<*

TABLEAU 4



NJOUR S= 8 34

NO= 57

HEUR(r= 1
Tl T 2 T 3 T 4 T 5 T 6 T7 T 3 T9 Tl O TU Tl 2

0.0 0.0 0.0 0.0 0.0 C.C 0.0 0.0 0.0 c.o C.C 0.0

TL3 T14 T15 T16 T17 Tl 3 T19 T2 0 -13 -11 -1J - 1 Û -1^

E.E E.E E.E E.E o.c E.E E.EE.E E.EE.E E.E E. Û E. E

U9ÔR 96 1
-7 - 1 - J - Û - ^ - 6 -4 - H -" - 3E -Ô - 31

o.o o.o o.(- o.o E.E E.E E.E o.o E.E E.E E.E E.E

-3J -3 Û -3^ - 36 - 3 4 - 3 H - 7 " - 1E -11-13 - 1 J -1Û -1^

E.E E.E E.E E.E E.E E.E E.E E.E E.EE.E E.E E.E E.E

U9ÔR 9 6 J
-7 - 1 - J - Û -^ -4- 6 - H -" - 3E -Ô -3 1

E.E E.E E.E E.E E. E E.E E.E E.E E.E E .E E.EE.E

-3J -3Û -3^ -36 - 34 - 7 H - 3 " -1E -13 -11 - 1J -1Û -1^

E.E E.E E.E E.E E.E E. E E.E E.E E.E E.E E .E E.E E.E

U9ÔR96 Û
-7 - 1 - J - Û - ^ - 6 - 4 - H -" -3E -Ô - 3 1

E.E C.5 E.E C.C E.E E.E E.E E.E E.E E.E E.E E. E

T13 T14 T15 T16 T17 T18 119 T20 T21 T22 T23 T 2 4 T25

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 3.0

HEUR E= 5
Tl T 2 T 3 T 4 T 5 T7 T10 TUT 6 T 8 T9 T 12

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-3J -3Û -3^ -36 -34 33J -3" -1E -13 - 11 - 1J -1Û -1 ^

E.E E.E E.E E.E E.E E.E E.E o.c E.E E.E E.E c.o C.C

U9ÔR9l 6
-7 - 1 - J - Û - ^ - 4- UR - H -" -3E -Ô - 3 1
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0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0. 0 0.0 0.0 0.0

T13 T14 T lî> T16 T17 T13 T19 T20 T21 T22 -1J -1Û - 1 ^

E.E E.E E.E E.E E.E E.E E.E E.E E.E E.E E .E E.E J.E

U9ÔR96 4
-7 - 1 - J - Û -^ 36 - 4 - H -" - 3E -33 -3 1

E.E E.E E.E E.E E.E E.E E.E E.E E.E E.E E.E E.E

-3J -3Û -3^ -36 -34 -3H -3" -1E -13 -11 -1J -1Û -1^

E. E E. E E.E E.E E.E E.E E.E E.E E.E E.E E .E E.E E.E

U9ÔR t6 H
-7 - 1 - J - Û -^ - 6 - 4 - H -" -3E -33 - 3 1

E.E E.E E.E E.E E. G E. C E.E C.C E.E E.E E.E E.E
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T13 T14 T15 T16 T17 T18 T19 T 20 T21 T22 T23 T24 T25

7.7 4.0 7.2 -19.9 4.2 11.9 9.2 12.2 9.7 10.4 9.0 9.4 7.5

HEURE- 9
Tl T 2 T 3 T 4 T 5 T 6 T7 TS T9 T 10 TU T1 2

3.7 4.7 0.5 -17.2 5.0 -16.2 9.4 5.5 4.0 5.5 1.58.2

T13 T14 T15 T16 Tl 7 T 1.8 T19 T20 T21 T22 T23 T24 T2 5 _

11.4 5.5 12.2 -19.1 6.5 19.4 9.2 19.6 9.7 18.2 9.0 16.7 7.5

m

HEUR E = 10
Tl T2 T3 T4 T5 T 6 T 7 T 8 T9 T 10 TU T 1 2



53.
5.0 5.5 4.2 -14.9 8.0 - 13.2 11.4 12.9 7.7 4.5 1 5.9 4.2

113 114 T15 T16 T17 T18 T19 T20 T21 T 22 T 23 T24 T25

17.4 8.0 15.9 -17.9 9.4 27.6 9.7 27.8 10.2 25.6 9.4 23.1 8.C

HEURE = 11
Tl T 2 T 3 T 4 15 16 T 7 T 8 T9 T 10 Til T 12

6.0 6.7 8.0 -13.7 10.9 -9.9 14.2 16.2 10.9 5.5 21.1 7.7

T13 T14 T15 T16 T17 T18 T19 T20 T21 T22 T23 T24 T25
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12.4 10.2 12.4 -12.2 19.4 -3.710.9 18.o 18.9 17.917.2 9.2

T 22 T 28 T24 T25Tl3 T 14 T 15 T 16 T17 Tl 8 T 19 T20 T21

13.926.9 15.9 21.9 -14.4 17.9 36.8 17.7 36.1 32.8 15.2 29. 816. 4

HEUR E= 18
Til T 1 2T 10Tl T 2 T 3 T 4 T5 T 6 8 1 T 8 T9

-8.7 15.7 15.9 14.9 8.0 1 1 .2 -9.911.4 9.4 3.5 -14.7 15.2

T 2 3r 23 T24Tl 3_ Tl 4_ _ T15 .116 T1 7 Tl 8 T 19 _ T 20 T 21 T 22

23.122.9 14.4 16.4 -15.9 14.7 29.1 17.7 28.1 1 5.4 13.916.4 25.4

HE URE= 19
T 10 T 11 T1 2T 1 T 2 T 3 T 5 T7 T 8 T9T 4 T 6

12.2 -10.97.210.2 8.7 6.0 -15.9 11.7 -14.9 13.2 13.4 12.9

T23 T24 T25T13 T14 T15 T16 T17 T18 T19 T20 T21 T22

15.2 19.1 13.920.4 13.4 13.9 -16.7 12.4 24.9 17.4 23.9 21.416.4

HEURE= 20
T 10 TU T 1 2T9T 1 T 2 T 3 T 4 T 5 T 6 T 7 T 8

11.7 -11.49.2 8.2 4.5 -16.7 9.9 -16.9 11.7 11.7 6.711.4

T23 T24 T 2 5T13 T14 T15 T16 T17 T18 Tl 9 T20 T21 T22

15.2 16.7 13.716.2 18.618.9 12.7 12.2 -16.9 10.9 22.1 17.2 21.1

HEUR E= 21
T 11 T 1 2T 8 T9 T 10T 7T5 T 6T3 T 4T 1 T 2

10.4 -11.910.2 6.08.2 7.5 3.7-17.2 8.7-17.9 10.2 10.2



55 .

T 1 3 T 14 T 15 T16 T17 T L B T19 T20 T21 T 22 T 23 T24 T25

17.4 10.9 10.9 -17.4 9.7 20.1 1o.7 18.9 16.2 16.7 15.2 14.9 13.4

HEUR E- 22
Tl T 2 T 3 T 4 15 T7 T 10 TU 71276 7 8 79

7.5 7.0 3.7 -17.7 7.7 -18.4 9.4 9.4 9.2 5.7 9.4 -12.2

713 714 715 716 717 718 719 720 721 722 723 724 725

16.4 9.9 9.9 -17.9 9.0 18.4 16.4 17.4 15.9 15.2 14.9 13.4 13.2

HEURE = 23
710 711 11271 77 7972 73 74 75 76 78

6.7 6.7 2.5 -17.9 7.2 -18.9 3.7 9.0 8.7 5.5 2.7 -12.4

721 .722 7 23 724 72 5 ...713 714_ _ 715 716 717 718 719 720

15.2 9.4 9.0 -17.9 8.2 17.2 15.9 15.9 15.7 13.9 14.7 12.2 12.9

HEURE = 24
710 711 7127971 72 73 74 75 76 77 7 8

6.5 6.2 2.0 -18.2 6.7 -19.1 8.5 8.7 8.0 5.0 8.7 -12.2

721 722 723 724 725713 714 715 716 717 718 719 720

14.4 8.2 8.5 -17.9 7.7 15.915.4 14.9 15.2 12.9 14.2 11.2 12.7

Nü= 62

HEUR F= 1
710 711 71277 78 7974 75 7 671 72 73

6.0 6.0 2.5 -18.4 6.2 -19.6 8.0 8.2 7.7 5.2 1.7 -12.7

713 714 715 716 J17 7L8 719 720 721 722 723 724 725 _

13.9 7.7 8.0 -18.6 7.5 15.2 14.9 14.2 14.9 11.9 13.9 10.4 12.2

HEUR E= 2
710 711 71277 78 7972 73 74 75 76T l

5.5 5.7 1.2 -18.9 5.7 -19.9 7.7 8.0 7.2 5.0 l.C -12.2

721 722 723 724 725713 714 715 716 717 713 T19 720

13.2 7.2 7.5 -18.9 7.0 14.2 14.4 13.2 14.4 11.2 13.4 9.7 11.7
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HCURE - 3
T1 T 2 13 T 7 T10 til T12T 4 T 5 TÜ T9T 6

5.2 5.5 0.7 -19.L 5.5 - 19.9 7.2 7.5 7.0 4.7 0 .5 -12.4

T16 T17 T18 T19 T20 T21 T22 T23 T24 T25T 1 3 T 1 4 T1 5

12.4 4.5 6.7 -18.6 6. 5 13.4 13. 7 12.2 13.9 10.7 12 .9 9.0 1 1.2

HEURE= 4
T 2T 1 T 5 T9 T1 0 TU T12T 3 T 4 Tu T 7 T 8

5.0 5.5 0.2 -19.6 5.0 -20.4 7.0 7.5 6.5 4.7 0.0 -12.4

T21 T 22 T 23 T24 T25T13 T14 T15 T16 T17 T18 T19 T20

11.7 3.0 6.0 -19.4 6.0 12.4 13.2 11.4 13.4 9.9 12.4 8.2 10.7

HEURE= 5
T10 TU T12T 1 T 2 T 3 T 5 T 6 T 8 T9T 4 T 7

4.7 5.2 -0.2 -20.1 4.7 -20.9 6.7 7.2 6.2 4.5 -0.5 - 12.9
*

T21 T22 T 23 T24 T25T13 T14 T15 T16 T17 T18 T19 T20

7-.2 2.7 5.5 -19.6 5.7 11.7 12.7 10.9 12.9 9.2 11.9 7.7 10.2

HEURE= 6
T 10 896 T 12T 7 T 8 T9T 1 T 2 T 3 T 4 T 5 Tt>

4.2 5.0 -0.2 -20.6 4.2 -21.4 6.2 6.7 5.7 4.7 -1.0 -13.2

T 23 T 24 T 2 5874 872 871 T16 T17 T13. T19 T20 T21 J22

9.7 2.2 5.0 -19.9 5.2 11.2 12.2 10.2 12.4 8.7 11.4 7.2 9.7

HEURE= 7
T10 896 T 12T 4 T9T1 T 2 T 3 T5 T 6 T7 T 8

6.7 5.5 4.7 -1.2 -12.25.0 -0.5 -20.6 4.0 -21.^ 6.24.0

T21 T 22 T 23 T24 T25T13 T14 T15 T16 T17 T18 T19 T20

10.9 11.7 9.9 11.9 8.2 10.9 7.0 9.29.0 2.0 5.2 -20.1 5.2

HE URE= 8
T10 896 T12T917 T 8T 1 T 2 T 3 T 4 15 16
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4.5 5.5 2.0 -17.9 2.7 -17.7 7.5 8.2 4.7 6.2 1.0o • 0

T13 T14 T15 T16 T17 T18 Tm T20 T21 T22 123 T24 T25

10.9 5.0 10.2 -19.1 6.5 14.9 11.2 14.7 11.7 12.7 10.9 11.2 9.2

HEURE= 9
Tl 12 T 3 T 5 T 6 T 7 T 8 T9 T10 T11 T12T 4

5.5 5.5 4.2 -11.9 7.7 -13.2 10.4 11.4 8.0 5.0 15.4 12.4

T21 T22 T23 T24 T25T13 T14 T15 T16 T17 T18 T19 T20

15.7 7.2 14.9 -18.2 9.4 22.9 11.4 22.9 11.9 20.6 10.9 18.9 9.4

HEUR E = 10
T 10 TU T1 2Tl T 2 T3 T4 T 5 T 6 T 7 T 8 T9

7.0 6.5 10.7 -5.5 11.2 -9.2 14.4 15.7 10.9 5.7 24.1 19.4

T 13 T14 T 15 T16 T17 T18 Tl 9 T20 T21 T22 T 23 T24 T25

21.6 10.4 19.6 -16.9 13.2 31.3 12.2 31.6 12.7 28.8 11.4 26.1 9.9

HEURE= 11
T 10 TU T 1 2T 7 TB T986 T2 T3 T 4 T 5 T 6

6.5 28.3 22.67.2 14.7 -1.5 14.7 -6.5 17.9 19.1 14.28. 7

T21 T22 T 23 T24 T25T13 T14 T15 T16 T17 T18 T19 T20

27.1 13.7 23.6 -15.4 16.9 39.8 13.4 40.0 13.4 37.3 12.2 34.6 10.7

H E U R E = 12
T9 T10 TU T1 2T 2 T 3 T 4 T 5 Tô T 7 T 8Tl

8.5 18.2 -0.5 17.4 -3.5 20.6 21.6 16.9 7.5 33.6 24.410.4

T24 T25T13 T14 T15 T16 T17 T18 T19 T20 T21 T22 T23

31.8 15.4 27.1 -11.7 19.9 47.2 15.2 47.2 14.7 44.3 13.4 41.8 11.7

HEUR E= 13
T10 TU T12T9T 2 T 4 T 5 To T7 T 8Tl T 3

8.2 35.6 23.623.6 19.19.2 20.1 -4.2 19.6 1.5 22.611.9

T21 T 22 T23 T24 T25T 13 T14 T15 T16 T17 T13 T19 T20

35.3 16.7 30.3 -11.2 22.1 52.0 16.7 51.7 15.9 48.5 14.4 45.5 12.7
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HEUR E = 14
TUTl T 5 T4 T 7 TB T9 T 10 TUT 2 T 3 T 4

21.913.4 10.2 20.9 -4.0 16.7 24.4 25.1 20.9 9.2 36.B21.9

T 22 T 23 T24 T 2 5T13 T14 T15 T16 T17 T18 T19 T20 T21

37.8 18.6 33.1 -9.9 23.6 54.2 13.4 53.7 17.2 50.0 15.4 46.2 13.9

HEURE = 15
TU T1 2T 7 T9 T 10Tl TBT 2 T 3 T 4 T 5 T 6

15.910.4 34.114.2 10.7 21.9 -4.5 23.4 26.1 24.6 25.4 21.6

T25T23 T24T 22T13 T14 T15 T16 T17 TIB T19 T20 T21

44.3 14.937.0 19.4 33.6 -9.7 24.1 52.7 19.6 52.0 18.2 48.2 16 .4

HEURE = 16
T 1 2T10 TUT9T 7 T 8T 3 T 4 T 6Tl T 2 T 5

9. 929.t>14.7 11.2 19.6 -5.7 24.1 3C.6 23.9 24.1 21.4 11.2

T24 T25T23T 13 T 14 _ T1 5 T 16 T17 T18 T19 T20 T2 1 T 22

17.2 39.5 15.734.8 19.1 30.6 -10.9 23.4 48.0 20.6 47.2 18.9 43.3

HEUR E= 17
T10 TU T 12T9T 8T 6 T 7T 3 T 4 T 5Tl T 2

1.714.7 10.9 17.2 -8.0 22.9 20.9 21.6 21.6 20.4 11.4 22.4

T 24 T25T13 T14 T15 T16 T17 T18 T19 T20 T21 T22 T23

30.8 18.6 25.1 -10.9 21.4 40.3 21.1 39.5 19.4 35.8 17.7 32.3 16.2

HEURES 18
T10 TU T 1 2T 3 T9T7T5 T 6Tl T 2 T 3 T 4

-6.213.7 10.4 13.4 -10.9 18.4 -2.7 18.4 18.4 18.2 10.4 14.9

T 2 4 T 2 5Tl 3 Tl 4 T15 T16 T17 T18 T19 T20 T21 T22 T23

26.9 16.9 19.4 -13.2 18.2 32.8 20.9 31.6 19.4 28.3 17.9 25.9 16.2

HEURE = 19
T10 TU T1 2T 7 T 8 T9T5Tl T 3 T 4 TaT 2

12.2 9.9 10.2 -12.9 14.9 -11.4 15.9 15.7 15.9 9.0 11.4 -8.0



10.

T22 T23 T24 T25T13 T14 T15 T16 T17 T18 T19 T 20 T2 1

24.4 15.7 16.7 -13.9 15.7 28.6 20.6 27.1 19.4 24.1 17.9 21.9 16.2

HEURE= 20
T 10 Ill T 12T / T 8 T9Tl T 2 T3 T 4 T 5 T 6

8.2 9.9 -8.511.2 9.2 9.4 -13.4 12.9 -13.9 14.4 13.9 14.4

T22 T23 T24 T25T13 T14 T15 T16 T17 T18 T19 T20 T21

19.1 21.4 17.7 19.1 16.222.4 14.4 14.4 -13.9 14.2 25.9 20.4 24.4

HEURE= 21
T 10 T 11 T 12T 8T 5 T 6 T 7 T9Tl T 2 T4T 3

7.5 8.2 -9.010.2 8.7 8.5 -13.9 11.7 -14.7 12.9 12.7 13.2

T22 T23 T24 T 25T13 T14 T15 T16 J17 T18 T19 T20 T21

19.1 17.7 17.2 15.919.121.1 14.4 13.4 -14.2 12.9 23.9 19.9 22.1

HEURE= 22
T 10 T 11 T 12T9T 7 T 8T 5 13Tl T 2 T 3 T 4

12.2 6.7 7.0 -9.49.4 8.2 7.5 -14.2 10.7 -14.9 11.9 11.7

T21 T22 T 23 T24 T25T13 T14 T15 T16 T17 T18 T19 T20

20.1 13.7 12.2 -14.2 11.9 22.1 19.4 20.6 18.9 17.7 17.4 15.7 15.7

HEUR E= 23
T10 T 11 T 1 2T917 T 8T 5 T 6T 2 T 3 T 486

8.7 7.7 7.2 -14.7 9.7 - 15.7 10.9 10.7 11.4 6.5 6.2 -9.4

T21 T22 T 23 T24 T25T13 T14 T15 T16 T17 T18 T19 T20

18.9 12.4 11.4 -14.9 11.2 20.6 18.9 19.1 18.4 16.2 17.2 14.4 15.4

HEUR E= 24
T 10 T 11 T 12T9T7 T 8T 2 T 3 T 4 T 6 T 6Tl

10.4 6.0 5.5 -9.910.28.0 7.7 5.0 -15.2 9.2 -15.9 10.4

T21 T22 T 23 T24 T25T13 T 14 T15 T16 T17 T18 T19 T20

17.7 11.2 10.7 -15.4 10.2 19.4 18.4 17.9 18.2 15.2 16.7 13.4 14.9



H- .
NQ= 63

HEURE = 1
86 T 2 T3 T4 T 5 T 6 T7 T 8 T 10 TU T1 2T9

7.5 7.0 5.2 -15.7 3.5 -16.7 9.7 9.4 9.9 5.7 5.0 -10.2

T13 T14 T15 T16 T17 T18 T19 T20 T21 T22 T23 T 2 4 T 2 5

9.7 18.4 17.7 16.9 17.716.9 10.7 10.2 -15.7 16.4 12.4 14.414.2

HEUR E = 2
T 11 T 1 2T 2 16 T 7 T 8 T9 T 10Tl T3 T4 T 5

5.5 4.0 -11.27.0 6.5 5.0 -15.9 8.0 -16.7 9.4 9.2 9.4

T22 T23 T 24 T 2 5T13 T14 T15 T16 T17 T18 T19 T20 T21

16.4 9.9 9.4 -15.9 9.2 17.4 17.2 16.2 17.2 13.4 15.9 11.13.9

HEURE = 3
T 10 T 11 T 12T 7 TB T9Tl T 2 T3 T 4 T 5 T 6

6.7 6.5 6.7 -15.7 8.0 -16.9 9.2 9.0 9.2 5.5 3.2 -11.2

T 22 T23 T24 T2 5T13 T14 T15 T16 T17 T18 T19 T20 T21

15.4 10.9 13.412.715.7 9.4 9.0 -15.7 9.2 16.7 16.7 15.4 16.7

HEURE= 4
T 11 T1 286 To T 7 T9 T 10T 2 T 3 T 4 T 5 T 8

2.5 -11.76.2 6.0 6.0 -15.9 7.5 -16.9 9.0 9.0 9,0 5.2

T23 T24 T2 5T13 T14 T15 T16 T17 T18 T19 T20 T21 T22

11.9 12.4 10.2 12.914.9 8.5 8.5 -16.2 8.7 15.7 16.2 14.7 16.2

HEUR E= 5
T 10 TU T1 2T9T 6 T7 T 8Tl T2 T 3 T 4 T 5

1.5 -11.75.7 6.0 3.5 -16.2 6.7 -17.2 8.2 8.2 8.2 5.2

T 23 T 24 T 2 5T13 T14 T15 T16 T17 T18 T19 T20 721 T22

14.2 7.7 8.5 -16.4 8.0 14.9 15.4 13.7 15.7 11.4 14.2 9.4 12.4

HEUR F= 6
Til T 12T9 7 1077 78T 4 T 5 7 6Tl T2 73

5."5 6.0 2.7 -16.4 6.2 - 17.4 8.0 8.2 7.7 5.0 l .2 -11.9



H7 .

T13 T14 T15 T16 T17 TL8 119 T20 T21 T 22 T 23 T 2 4 T25

13.2 6.2 7.7 -16.7 7.5 14.2 14.9 13.2 14.9 10.7 13.7 9.0 11.9

HEURE= 7
Tl T 2 T 3 T 5T 4 T 6 T J T 8 T10 ni T 12T9

5.2 5.7 3.2 -16.4 6.0 -17.2 7.7 7.7 7.5 5.0 1 .0 -10.9

T13 Tl4 T15 T16 T17 TIB T19 T20 T21 T 22 T23 T24 T25

12.7 6.7 7.7 -16.7 7.2 13.7 14.2 12.9 14.4 8.7 11.410.4 13.2

HEURE= 8
T 1 T 2 T3 T 4 T 5 T9 T10 Tl 1 T 1 2T 6 T 7 T 8

5.5 5.5 5.2 -14.4 7.0 -14.2 9.0 9.2 8.0 4.7 8.0 -1.7

T22 T23_ T 2 4 T2 5T 13 T 14 T15 T 16 Tl 7 Tl 6 T19 T20 T21

13.7 7.0 11.9 -15.9 14.7 12.9 12.9 11.217.9 13.9 17.4 14.28.2

HEURE= 9
Tl T 2 T 3 T 4 T 5 T9 T 10 TU T 1 216 17 T8

6.5 6.0 7.2 -10.9 9.2 -10.9 11.4 12.2 5.2 15.2 3.59.4

T13 T14 T15 Tl6 T17 T18 T19 T20 T21 T 22 T 23 T24 125

14.2 22.1 12.9 20.1 11.29.2 16.7 -14.7 10.9 24.6 13.9 24.417.2

HEUR E= 10
T 10 TU T 1 2T 2 T 3 T 4 T 7 T 3 T986 T 5 T 6

6.2 22.6 17.77.2 12.2 -5.2 12.4 -7.0 15.2 15.9 12.28.0

T 21 T 22 T 23 T24 T25T13 T14 T15 T16 T17 T18 T19 T20

14.9 29.8 13.4 27.4 11.722.6 11.7 20.6 -12.9 14.4 32.8 14.7 32.8

HE URE= 11
T10 TU Tl 2Tl T 2 T 3 T 4 T5 T 6 T 7 T 8 T9

6.7 29.3 24.19.4 7.7 15.9 0.0 15.4 -2.7 18.4 19.4 15.2

T21 T 22 T23 T24 T25T13 T14 T 15 T16 T17 T18 T19 T20

27.8 14.4 24.4 -9.9 17.7 40.8 15.7 41.0 15.4 38.0 13.9 35.6 12.4



62.
HEUR E= 12

Tl T 2 T3 T4 T 5 T 6 T 1 T 8 T9 T 10 T 11 T1 2

11.2 8.7 19.1 0.5 18.4 0.2 21.1 21.9 17.7 7.7 34.1 25. 4

T13____T14 TL 5 T16 T17 T18 T 19 T20 T21 T22 T23 T24 T25

32.8 16.4 28.3 -8.0 20.6 48.0 16.9 48.0 16.7 44.8 14.9 42.3 13.2

HEUR E= 13
Tl T 2 T3 T4 T 5 Ta T J T 8 T9 T 10 TU T 1 2

12.9 9.9 21.9 -0.2 20.9 5.5 23.6 24.4 20.4 9.0 36.8 23. 6

T 13 T 14 T15 T 16 T17 T18 T L 9 T20 T21 T22 T 23 T 24 T 2 5

36.6 18.6 31.8 -5.5 23.4 53.2 1 8. 9 53.0 18.2 49.5 16.2 46.5 14.7

Hb U R E = 14
Tl T 2 T3 T 4 T 5 T 6 T 7 T 8 T 10 T 11T9 T1 2

14.4 10.9 23.4 1.2 23.1 20.1 25.1 25.9 21.9 10.7 37 .8 24.1

T13 T 14 T 15 T 16 T17 T18 T19 T20 T21 T22 T 2 4 T25T 23

38. 0__20. 1 34. 1 -3.7 24.9# 55.0 20.4 54.7 19.1 51.0 17.4 47.0 15.7

H E U R E = 15
Tl T 2 T 3 T 4 T 5 T 7 T9 T10 T il T 1 2T 6 T 8

37 .030.1 25.9 26.4 22.9 11.715.4 11.4 22.9 1.0 24.9 21.9

T 13 T 14 T 15 T16 T17 T18 T L 9 T20 T21 T22 T 23 T24 T25

45.5 16.438.8 20.9 35. 3 -2.5 25.6 18.254.0 21.6 53.5 20.1 49.5

HEUR E= 16
Tl T 12T 2 T 3 T 4 T 5 T 6 T7 T 8 T 10 TUT9

15.9 11.7 24.1 2.0 25.4 35. 1 25.9 26.1 23. 1 12.2 35.8 20.9

T 13 T 14 T 15 T16 T17 T18 T19 T20 T21 T22 T 23 T24 T25

37.5 20.9 34.1 -2.2 25.a 52.5 22.1 52.0 20.6 47.7 18.6 44.0 16.9

HtUKF= 17
Tl T 2 TU T 1 2T 3 T 4 T 5 T 7 T 8 T9 T 10Ta

16.2 11.9 22.6 1.2 25.6 35.8 24.0 24.6 22.9 12.9 30.3 14.7

T13 Tl 4 T15 T16 T17 T 23 T24 T 2 5T18 T19 T20 T21 T22



63.
35.1 20.6 30.6 -2.7 24.6 46.7 22.9 46.2 21.4 42.0 19.4 38.3 17.7

HEURE = 18
Tl T 2 T 3 T 4 T 5 T 6 T T T à T9 T 10 T 11 T 1 2

*
6.715.9 11.9 20.1 -0.2 23.6 21.4 22.4 22.1 21.6 13.2 22.9

T13 T14 T15 T16 T17 T18 T19 T20 T21 T22 T23 T24 T 2 5

31.3 19.9 24.9 -3.7 22.6 39.0 23.4 38.0 21.6 34.6 19.9 31.6 18.2

HEURE= 19
Tl T ! T9 T 10 T 11 T12T 2 T 3 T 4 T 5 T 6 ra

15.2 11.4 16.2 -3.7 19.6 0.7 19.b 19.4 19.9 12.2 17.2 0.5

T24 T 2 5T13 T14 T15 T16 T17 T18 T19 T20 T21 T22 T23

26.4 18.228.1 18.4 20.9 -5.2 19.9 33.3 23.1 32.1 21.9 28.d 19.9

HEUR E= 20
T 1 2T 8 T 10 TUTl 12 T 3 T 4 T 5 T 6 T 7 T9

S -1.213.9 10.9 14.7 17.2 -4.7 17.9 17.4 18.2 10.9 14.9-5.0

T24 T2 5T13 T14 T15 T16 T17 T18 T19 T20 T21 T22 T23

23.4 13.226.4 17.2 18.9 -5.7 18.2 3C.1 22.9 28.8 21.9 25.6 19.9

HEUR E= 21
T 10 TUT 2 T 7 T 8 T9 T 1 2Tl T4 T 5 T 6T3

13.2 10.4 15.7 -5.2 15.7 -6.2 lb.4 15.9 16.9 10.2 12.7 -2.0

T19 T 20 T 21 T22 T23 T24 T25T 13 T 14 T 15 T16 Tl 7 T18

24.4 16.4 17.2 -6.0 16.9 27.6 22.9 26.1 21.9 23.1 19.9 21.1 13.2

ME UP E = 22
T 10 T 11 T12T9T 7 T 8Tl T 4 T 5 16T 2 T 3

9.4 11.2 -2.29.9 15.2 -5.5 14.7 -7.0 15.4 14.7 15.912.2

T17 T18 T19 T 20 T2JL T22 T23 T2 4 T25T1 3 T 14 T 15 T 16

23.4 15.7 15.9 -6.5 15.9 25.6 22.4 24.4 21.6 21.4 19.6 19.4 17.9

H E U R E = 23
T 10 T11 T 1 2T7 T 8 T9T 1 T 2 T3 T4 T 5 To



64.
11.7 9.4 14.4 -5.7 13.9 -7.2 14.4 13.7 15.2 9.0 9.9 -2.5

T13 T14 T15 T16 T17 T18 T19 T20 T21 T22 T 23 T24 T25

22.6 14.9 14.7 -6.7 15.2 24.1 22.1 22.6 21.4 20.1 19.6 18.2 17.7

m

HEUR E= 24
T 1 T 2 T 3 T 4 15 T 6 T 7 T 8 T9 T 10 TU T 1 2

11.2 9.2 13.7 -6.0 13.2 -7.7 13.7 12.9 14.4 8. 5 -2. 79.4

T13 T14 T15 T16 T17 T18 T19 T20 T21 T22 T23 T 2 4 f 2 5

21.6 14.2 13.7 -7.0 14.7 22.9 21.6 21.6 21.1 18.9 19.1 17.2 17.4

NO= 64

HEURE= 1
Tl T 2 T3 T 4 T 5 T7 T9T 6 T 8 T 10 T 11 T 1 2

10.7 9.0 12.9 -5.7 12.7 -6.7 12.9 12.2 13.7 8.7 -2.28.2

T13 T14 T15 T16 T17 T18 T19 T2Û T21 T 22 T 2 J T24 T25

21.1 12.9 13.2 -6.5 13.9 21.9 21.1 20.4 20.9 17.9 18.9 1&.2 16.9
*

HEURE= 2
Tl T 2 T 3 T 7T 4 T 5 T 6 T 8 T9 T 10 T 11 T 12

10.2 8.7 12.7 -5.2 12.2 -6.2 12.4 11.7 13.2 7.7 9.0 -1.5

T13 T14 T15 T16 T17 T18 T19 T20 T21 T24 T25T 22 T 23

20.1 12.9 12.4 -6.0 13.4 21.1 20.6 19.6 20.4 17.2 18.4 15.4 16.7

HE UR E = 3
Tl T 2 T3 T 4 T 5 T 6 T 7 T 8 T9 T 10 T 11 Tl 2

8.5 12.4 -5.2 11.9 -6.5 11.9 11.2 12.99.9 7.5 9.0 -1.7

T1 3 T14 T15 T16 T17 T18 T19 T2C T21 T23 T24 T25T22

19.4 12.2 12.2 -6.0 12.9 20.4 20.1 18.9 19.9 18.2 14.7 16.216.4

HEUR E= 4
T 4 T10 T 11 T 1 2T 1 T 2 T 3 T 5 T 6 T 7 T 8 T9

11.4 -6.7 11.7 11.2 12.4 7.2 8.7 -2.5-5.79.4 8.2 11.4

T13 T14 T15 T16 T17 T18 T19 T20 T21 T22 T23 T24 __ T 2 5
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18.6 11.7 12.2 -6.2 12.7 19.6 19.6 18.4 19.6 15.9 17.7 14.2 15.9

HQJR E = 5
Tl T 2 T 4T 3 15 16 T 7 T 8 T9 T10 Ill Tl2

9.2 b. 2 11.2 -5.7 11.2 -6.7 11. 7 10.9 12.2 7. 5 8.5 -2.5

T20 T21 T22 T23 T24 T25T1 3 T14 T15 T16 T17 T18 T19

18.2 11.4 11.9 -6.5 12.4 18.9 19.1 17.9 19.1 15.4 17.4 13.7 15.4

HE UP. 6= 6
Tl T2 T 3 t r T9 T10 TU T 12T 4 T 5 T 6 T 8

9.0 8.0 10.7 -6.2 10.7 -7.0 11.2 10.7 11.7 7.0 7.7 -3.0

T17 T18 T19 T 20 121 T2^ T23 T24 T25T 13 T 1 4 T1 5 T16

17.7 10.9 11.4 -6.7 11.9 18.2 18.6 17.2 18.6 14.7 16.9 12.9 14.9

HEURE = 7
T 7 TiO Til T12Tl T 5 T 6 T 8 T9T 2 T 3 T 4

4 8. 7 7.7 10.7 -5.7 10.4 -6.7 10.9 10.4 1 1.4 7.0 7.5 -2.7

T21 T22 T 23 T24 T25T13 T14 T15 T16 T17 T18 T19 T20

16.9 10.7 10.9 -6.2 11.7 17.7 18.2 16.7 18.2 14.2 16.4 12.4 14.7

HEURE= 8
TIO Til T12T 5 T 6 T7 T 8 T9T 3 T 4Tl T 2

8.7 7.7 10.7 -5.7 10.4 -6.2 11.7 11.9 11.2 7.0 8.5 -0.2

T18 T19 T20 T21 T22 T23 T24 T25T13 T14 T15 T16 T17

16.7 10.4 11.9 -6.2 11.4 18.2 17.7 17.2 17.7 14.4 16.2 12.9 14.2

HEUP E = 9
TIO Til T12T 8 T9T 5 16 T7Tl T 3 T 4T 2

9.0 7.7 11.2 -3.7 11.4 -3.2 12.2 12.2 11.9 7.0 13.7 7.2

T24 T 2 5T13 T14 T15 T16 T17 TIO T19 T20 T21 T22 T23

17.7 11.4 16.4 -5.2 12.7 22.4 17.4 21.9 17.4 19.6 15.9 17.7 14.2

HEURE = 10
TIO Til T12T7 T 8 T9ToT 3 T 4 T 5Tl T 2



66 .
0-0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T 1 3 T14 T 15 T16 T17 T18 T 19 T20 T21 T 22 T 23 T24 T25
v

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

»

HfcUR E = 11
T l T 2 T 3 T 4 T 5 T 6 T 7 18 niT9 TIC T 1 2

0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T13 T14 T 15 T 16 T17 T18 T 19 T 20 T21 T24 T25T22 T 28

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0 .0 0.0 0.0

HEURE= 12
T 1 T 2 T 3 T 1 T 8 T9 T 11 T 1 2T 4 T5 T 6 T 10

0.0 0.0 0.0 O.C 0.0 o.c 0.0G.0 0.0 C.O 0.0 0.0

T13 T 14 T 15 T16 T17 T18 T19 T20 T21 T22 T23 T 2 4 T 2 5

0.0 0.0 0.0 0.0 0.0 G. 0 O.C 0.0 0.0 0.0 0.0 0.0 0.0

#
HEUR E- 13

Tl T 3 T 7T 2 T4 T 6 T 8 T9 T 10 T 11T 5 T 1 2

0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0

T 13 T 14 T15 T 16 T17 Tl 8 T 19 T 20 T21 T22 T 24 T 2 5T23

0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

HE UP E ■= 14
Tl T 2 T 3 T 11T 4 T 5 T 6 T 7 T 3 T9 T 10 T1 2

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0.0

T17T13 T 14 T 15 T 16 T 1 8 T 19 T 20 T21 T22 T23 T24 T25

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0.0 0.0

HEUR E = 15
T 2 T10 T11 T 1 2TL T 3 T 4 T 5 T 6 T 7 T 8 T9

*
0. 0C.C 0.0 C.O C.O 0.0 0.00.0 0.0 0.0 0.0 0.0

T23 T24 T 2 5T 13 T 1 4 T 1 5 T 16 T 1 7 T 1 8 T 1 9 T20 T21 T22

0.0 0.00.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0
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HEUP E = 16
Tl T 2 T 3 T 4 T6 T£> T7 18 T9 T 10 III T 1 2

0.0 0.0 0.0 0.0 0.0 o.c o.c 0.0 0.0 0.0 0.0 0.0

T13 T14 T15 T16 T17 TL8 T19 T20 T21 T 22 T 23 T 2 4 T 2 6

0.0 0.0 0.0 O.C 0.0 O.C 0.0 0.0 0.0 0.0 0.0 3.00.0

HEUR E= 17
Tl T2 T 3 T 4 16 T f> 17 T 8 T9 no Til T 12

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0.0

T13 T14 T15 T16 T17 T18 T19 T20 T21 T 22 T 23 T 2 4 T25

0.0 0.0 0.0 0.0 0. 0 0. 0 0.0 0.0 0.0 0.0 0 .0 0.0 0.0

HEUR E = 18
Tl T 2 T 3 T 4 Tb T7T6 T9T 8 TIO Til T1 2

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T13 T14 T15 T16 T17 T18 T19 T20 T21 T 22 T23 T24 T25

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

HEURE= 19
Tl T 2 T 3 T 4 T 5 T7T 6 T 8 T9 TIO Til T 1 2

0.0 0.0 0.0 0.0 C.O C.C 0.0 0.0 0.0 O.C 0.0 0. 0

T13 T14 T15 T16 T17 T18 T19 T20 T21 T 2 4 T25T 22 T 23

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

HE UR E = 20
Tl T 2 T 3 T 4 Tb T 6 T7 T9 T 12T 8 TIO Til

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T13 T14 T15 T16 T17 T18 T19 T20 T 2 1 T22 T 23 T 2 4 T25

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0

*

HEURE= 21
Tl T? T 3 T 4 T b Tl T1 2T 6 T 8 T9 TIC Til

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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T13 T14 T15 Tlô T17 T18 T19 T 20 T21 122 T23 T 24 725

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0It

r

HEURE = 22
Tl 72 73 74 T 7 78 710 711 71275 76 79

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

724 725721 722 723113 714 715 716 717 718 719 720

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0.0 0.0

HEUR E= 23
710 711 71277 78 79Tl 72 73 74 75 76

0.0 0.0 0.0 0.0C.C C.O 0.0 0.0 c.o c.c c.o o.c

724 725723T 13 _ T 14 T 15_ _ 716_ _ 717 718 719 720 721 722

0.3 0.0 0.00.0 0.00.0 0.0 0.0 0.0 C.O 0.0 c.o c.o

* HEUR E= 24
711 712T 7 78 79 T 1075 To71 72 73 74

0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0*

723 724 725713 714 715 716 717 718 719 720 721 722

0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

A

J
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