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/HV�FRQFHQWUDWHXUV�VRODLUHV�FRQVWLWXHQW�XQH�WHFKQRORJLH�DGDSWpH�j�O¶H[SORLWDWLRQ�
GH� O¶pQHUJLH� VRODLUH� j� KDXWH� WHPSpUDWXUH� PDLV� DXVVL� j� GHV� WHPSpUDWXUHV�
LQWHUPpGLDLUHV��&HWWH�WHFKQRORJLH�HVW�XWLOLVpH�GDQV�OH�VpFKDJH��OH�FKDXIIDJH�G¶HDX�
VDQLWDLUH�RX�GDQV�OD�SURGXFWLRQ�G¶pOHFWULFLWp��&HSHQGDQW�HOOH�XWLOLVH�XQ�V\VWqPH�
GH�WUDTXH�VRODLUH�TXL�HVW�WURS�FRPSOH[H�HW�FRXWHXVH�SRXU�OHV�SD\V�PRLQV�pTXLSpV�
HW� D\DQW� XQ� IRUW� SRWHQWLHO� VRODLUH�� 'DQV� FHWWH� pWXGH�� RQ� V¶LQWpUHVVH� j�
O¶H[SpULPHQWDWLRQ�HW�j� O¶DQDO\VH� WKHUPLTXH�G¶XQ�FRQFHQWUDWHXU�KpPLVSKpULTXH�
VWDWLRQQDLUH�� /D� UpVROXWLRQ� QXPpULTXH� GHV� pTXDWLRQV� GH� OD� FDXVWLTXH� G¶XQ�
FRQFHQWUDWHXU�VSKpULTXH�D�SHUPLV�GH�GpWHUPLQHU�OHV�GLPHQVLRQV�HW�OD�SRVLWLRQ�GX�
UHFHYHXU�� QpFHVVDLUHV� j� OD� FRQFHSWLRQ�GX�PRGqOH� SK\VLTXH� HW� DX�PRQWDJH�GX�
GLVSRVLWLI�H[SpULPHQWDO��/HV�UpVXOWDWV�GH�OD�VLPXODWLRQ�QXPpULTXH�j��'�DYHF�OH�
ORJLFLHO�&RPVRO���D�RQW�SHUPLV�GH�PHWWUH�HQ�pYLGHQFH�OH�WUDFp�GHV�UD\RQV�HW�OH�
SURILO� GX� IOX[� FRQFHQWUp� VXU� OH� UHFHYHXU�� /HV� UpVXOWDWV� REWHQXV�
H[SpULPHQWDOHPHQW� PRQWUHQW� TXH� OH� UHFHYHXU� HW� O¶DLU� j� O¶LQWpULHXU� RQW� DWWHLQW�
UHVSHFWLYHPHQW�XQH�WHPSpUDWXUH�PD[LPDOH�GH������&�HW�������&��/H�GLVSRVLWLI�
GH� FRQFHQWUDWLRQ� VRODLUH� pWXGLp� HVW� GRQF� WHFKQLTXHPHQW� IDYRUDEOH� j� GHV�
DSSOLFDWLRQV�WKHUPLTXHV�QpFHVVLWDQW�GHV�WHPSpUDWXUHV�LQWHUPpGLDLUHV��

$�%�6�7�5�$�&�7�

7KLV�WHFKQRORJ\�LV�XVHG�LQ�GU\LQJ��GRPHVWLF�ZDWHU�KHDWLQJ�RU�LQ�WKH�SURGXFWLRQ�
RI�HOHFWULFLW\��+RZHYHU��LW�XVHV�D�VRODU�WUDFNLQJ�V\VWHP�WKDW�LV�WRR�FRPSOH[�DQG�
H[SHQVLYH� IRU�FRXQWULHV�ZLWK� OHVV�HTXLSPHQW�DQG�KLJK�VRODU� SRWHQWLDO�� ,Q� WKLV�
VWXG\�� ZH� DUH� LQWHUHVWHG� LQ� WKH� H[SHULPHQWDWLRQ� DQG� WKHUPDO� DQDO\VLV� RI� D�
VWDWLRQDU\� KHPLVSKHULF� FRQFHQWUDWRU�� 7KH� QXPHULFDO� UHVROXWLRQ� RI� WKH� FDXVWLF�
HTXDWLRQV�RI�D�VSKHULFDO�FRQFHQWUDWRU�DOORZHG�WR�GHWHUPLQH�WKH�GLPHQVLRQV�DQG�
WKH�SRVLWLRQ�RI�WKH�UHFHLYHU��QHFHVVDU\�IRU�WKH�GHVLJQ�RI�WKH�SK\VLFDO�PRGHO�DQG�
WKH� DVVHPEO\� RI� WKH� H[SHULPHQWDO� GHYLFH�� 7KH� UHVXOWV� RI� WKH� �'� QXPHULFDO�
VLPXODWLRQ�ZLWK�WKH�&RPVRO���D�VRIWZDUH�DOORZHG�WR�KLJKOLJKW�WKH�UD\�WUDFLQJ�
DQG�WKH�SURILOH�RI�WKH�IORZ�FRQFHQWUDWHG�RQ�WKH�UHFHLYHU��7KH�UHVXOWV�REWDLQHG�
H[SHULPHQWDOO\� VKRZ�WKDW� WKH� UHFHLYHU�DQG� WKH�DLU� LQVLGH�UHDFKHG�D�PD[LPXP�
WHPSHUDWXUH�RI�����&�DQG������&�UHVSHFWLYHO\��7KH�VRODU�FRQFHQWUDWLRQ�GHYLFH�
VWXGLHG� LV� WKHUHIRUH� WHFKQLFDOO\� IDYRUDEOH� IRU� WKHUPDO� DSSOLFDWLRQV� UHTXLULQJ�
LQWHUPHGLDWH�WHPSHUDWXUHV��

,��,1752'8&7,21��

$FWXHOOHPHQW�XWLOLVpV�FRPPH�XQH�WHFKQRORJLH�HIILFDFH�j�
O¶H[SORLWDWLRQ� GX� UD\RQQHPHQW� VRODLUH�� OHV�
FRQFHQWUDWHXUV� VRODLUHV� RQW� IDLW� O¶REMHW� G¶pWXGH� GH�
SOXVLHXUV� UHYXHV� GDQV� OD� OLWWpUDWXUH� >�±�@�� 'H� FHV�
GLIIpUHQWHV� pWXGHV�� OD� FRQILJXUDWLRQ� JpRPpWULH� GX�
V\VWqPH�HW�OHV�SURSULpWpV�RSWLTXHV�GHV�PDWpULDX[�VRQW�OHV�
SULQFLSDX[� IDFWHXUV� TXL� LQIOXHQW� VXU� OHV� SHUIRUPDQFHV�
RSWLTXHV� HW� WKHUPLTXHV� GHV� FRQFHQWUDWHXUV� VRODLUHV��
/¶LQIOXHQFH�GH� FHV�SDUDPqWUHV� HVW� GLIILFLOH� j� HVWLPHU� j�
SULRUL�>�@��

/D� WHFKQRORJLH� VRODLUH� FRQFHQWUpH� D� OD� FDSDFLWp� GH�
SURGXLUH� GH� O
pQHUJLH� YHUWH� GLVWULEXDEOH� VRXV� IRUPH� GH�
FKDOHXU� HW� G
pOHFWULFLWp� >�@�� (Q� RXWUH� HOOH� SHUPHW� GH�
UpGXLUH� OHV�VXUIDFHV�G¶XWLOLVDWLRQ�� OHV�SHUWHV� WKHUPLTXHV�
HW�G¶REWHQLU�GHV� WHPSpUDWXUHV�pOHYpHV��FH�TXL�FRQVWLWXH�
XQ�DYDQWDJH�PDMHXU�SDU�UDSSRUW�DX[�DXWUHV�WHFKQRORJLHV�
G¶H[SORLWDWLRQ�GH�O¶pQHUJLH�VRODLUH�QRQ�FRQFHQWUpHV��

8Q�FRQFHQWUDWHXU�VRODLUH�VH�GpILQLW�FRPPH�XQ�GLVSRVLWLI�
SHUPHWWDQW�GH�FRQFHQWUHU�OHV�UD\RQV�VRODLUHV�VXU�XQH�
FLEOH�GDQV�OH�EXW�GH�UpFXSpUHU�O¶pQHUJLH�PD[LPDOH���
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/¶REMHFWLI�SULQFLSDO�GH�OD�FRQFHQWUDWLRQ�VH�GpILQLW�HQ�
IRQFWLRQ�GH�O¶DSSOLFDWLRQ�>�@����

Ͳ� SRXU�OH�SKRWRYROWDwTXH�F¶HVW�G¶REWHQLU�OH�PD[LPXP�
GH�OXPLQRVLWp�DX�QLYHDX�GH�OD�FLEOH���

Ͳ� SRXU� OH� VRODLUH� WKHUPLTXH� F¶HVW� G¶REWHQLU� XQH�
WHPSpUDWXUH�SOXV�pOHYpH��

/HV� FRQFHQWUDWHXUV� VRODLUHV� VRQW� FODVVpV� VHORQ� TXH� OD�
FRQFHQWUDWLRQ� VRLW� SRQFWXHOOH�� OLQpDLUH� RX� SODQH�� XQH�
FODVVLILFDWLRQ�TXL�QRXV�UHQVHLJQH�VXU�OD�IRUPH�GX�UHFHYHXU�
j�FRQFHYRLU��

/H� FRQFHSW� GH� 657$� �UpIOHFWHXU� VSKpULTXH� IL[H� ��
DEVRUEHXU�VXLYHXU�VRODLUH��D�pWp�FUpp�HQ������SDU�%HUODQG�
>��@� �� 6HORQ� FH� FRQFHSW�� XQ� FRQFHQWUDWHXU� VSKpULTXH�
FRQFHQWUH� WRXMRXUV� OH� UD\RQQHPHQW�VRODLUH� OH� ORQJ�G
XQH�
OLJQH�SDVVDQW�SDU�OH�FHQWUH�GH�OD�VSKqUH��&HW�pWDW�GH�IDLW�HVW�
LOOXVWUp�SDU�OD�ILJXUH����

8QH� pWXGH� PHQpH� SDU� 9LOODVDQWH� HW� al.� D� PRQWUp�
O
DSSOLFDELOLWp� GX� FRQFHSW� SRXU� OD� FROOHFWH� GH� OD� FKDOHXU�
VRODLUH�j�GHV�WHPSpUDWXUHV�LQWHUPpGLDLUHV���������>��@���

'DQV� FH� WUDYDLO� DX� GLPHQVLRQQHPHQW� GX� UHFHYHXU� HW� j�
O¶DQDO\VH�WKHUPLTXH�G¶XQ�PLQL�FRQFHQWUDWHXU�VSKpULTXH�GH�
W\SH�VWDWLRQQDLUH���

�
Figure 1: Formation de la tache solaire selon le concept SRTA 

[11]. 
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2.1 Dimensionnement du receveur 

(Q� HIIHW� GDQV� O¶DSSUR[LPDWLRQ� GH� *DXVV�� ORUVTX¶XQ�
IDLVFHDX� OXPLQHX[� DUULYH� SDUDOOqOHPHQW� j� O
D[H� GX�
FRQFHQWUDWHXU� KpPLVSKpULTXH�� WRXV� OHV� UD\RQV� UpIOpFKLV�
FRQYHUJHQW�DX�IR\HU��)��GX�FRQFHQWUDWHXU�SRXU�GHV�GHPL�
DQJOHV� G¶RXYHUWXUH� GH� IDLEOHV� YDOHXUV� ��� ������ FHWWH�
DSSUR[LPDWLRQ� HVW� YDODEOH� SRXU� OHV� FRQFHQWUDWHXUV�
VSKpULTXHV� >�@�� 7RXWHIRLV�� OHV� VXUIDFHV�6�� GHV�
FRQFHQWUDWHXUV�VSKpULTXHV�VRQW�HQ�JpQpUDO�DVWLJPDWLTXHV��
$LQVL�OHV�UD\RQV�UpIOpFKLV�VRQW�WDQJHQWV�j�XQH�VXUIDFH�GH�
UpYROXWLRQ� DSSHOpH�� FDXVWLTXH� G¶DEHUUDWLRQ� VSKpULTXH��
UHSUpVHQWpH� j� OD� ILJXUH� ��� 'DQV� FHWWH� ]RQH� G¶DEHUUDWLRQ�
VSKpULTXH�� OHV� UD\RQV� UpIOpFKLV� IRUPHQW� XQH� WDFKH�
OXPLQHXVH�GRQW�O¶pFODLUHPHQW�Q¶HVW�SDV�XQLIRUPH��DSSHOp�
GLVTXH�GH�PRLQGUH�GLIIXVLRQ��/D�SRVLWLRQ�HW� OH�UD\RQ�GX�
GLVTXH�GH�PRLQGUH�GLIIXVLRQ�GpILQLURQW�OD�SRVLWLRQ�HW�OHV�
GLPHQVLRQV�GX�UHFHYHXU��

/¶pTXDWLRQ�SDUDPpWULTXH�GH�OD�FDXVWLTXH�HQFRUH�DSSHOpH�
pTXDWLRQ�GH�1pSKURwGH�>��@�HVW����

�

�

������������������������

�� � �
�

X Rsin
RY cos sin

M

M M

­  
°
®

 �°̄

�� � ������������������

/¶pTXDWLRQ�GH�OD�GURLWH��$0��V¶pFULW����
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2��;�HW�<�VRQW�OHV�FRRUGRQQpHV�GX�SRQW�G¶LQWHUVHFWLRQ�7��
GH�OD�FDXVWLTXH�HW�GH�OD�GURLWH��$0���;�GpVLJQH�OH�UD\RQ�
GX�GLVTXH�GH�PRLQGUH�GLIIXVLRQ�HW�<�VD�SRVLWLRQ�GDQV�OH�
FRQFHQWUDWHXU���

�
Figure 2: Caustique d'un concentrateur sphérique[12] 

Ĭ��߮�GpVLJQHQW�UHVSHFWLYHPHQW�OHV�DQJOHV�G¶RXYHUWXUH�DX�
FHQWUH�GX�FRQFHQWUDWHXU�HW�DX�IR\HU��

/D�UpVROXWLRQ�GH�O¶pTXDWLRQ�����SRXU�XQH�YDOHXU�GH�ș �����
FRQGXLW�j���߮ ൌ ͳ͹ǡ͵͹ι���G¶R�����

���������X R� ���� � � �����

�����Y R ������������������ � � �����������������

(Q�SUHQDQW�HQ�FRPSWH�GX�GLDPqWUH�DSSDUHQW�GX�VROHLO��OH�
UD\RQ�5D�GX�GLVTXH�DXUD�SRXU�H[SUHVVLRQ�>�@���

FRW�� �� VLQ � VLQ
FRW�� ������aR R X RMM M

M
 � u �
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�������

.\�HW al.�>��@�RQW�PRQWUp�TXH�VXLYDQW�OD�FRXUVH�DSSDUHQWH�
GX�VROHLO��OH�GLVTXH�GH�PRLQGUH�GLIIXVLRQ�GpFULW�XQ�GHPL�
FHUFOH�GH�UD\RQ�<�j�O¶LQWpULHXU�G¶XQ�FRQFHQWUDWHXU�
KpPLVSKpULTXH��LOOXVWUpH�j�OD�ILJXUH����/D�YDOHXU�GX�UD\RQ�
GX�GHPL�FHUFOH�HVW�YRLVLQH�GH�FHOOH�GH�OD�PRLWLp�GH�OD�
YDOHXU�GX�UD\RQ�GX�FRQFHQWUDWHXU���

Figure 3: Modélisation du principe 

$�OD�OXPLqUH�GH�FH�WUDYDLO��LOV�RQW�FRQoX�XQ�V\VWqPH�PXQL�
G¶XQ�UHFHYHXU�FDYLWp�URWDWLI��HQ�IRUPH�GH�FHUFHDX��DYHF�XQ�
V\VWqPH� GH� WUDTXH� TXDVL�IL[H��/HV� UpVXOWDWV� G¶XQH� pWXGH�
H[SpULPHQWDOH� GX� GLVSRVLWLI� RQW� PRQWUp� VD� UHQWDELOLWp�
WHFKQLTXH�HW�pFRQRPLTXH��8QH�WHPSpUDWXUH�PD[LPDOH�GH�
���� �&� HQ� IRQFWLRQQHPHQW�� D� pJDOHPHQW� pWp� HQUHJLVWUpH�
>��@���
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/H�FRQFHQWUDWHXU�KpPLVSKpULTXH�GRQW�QRXV�GLVSRVRQV�j�
XQ�UD\RQ�GH������P��/HV�pTXDWLRQ�����HW�����FRQGXLVHQW�
GRQF�j���ܴܽ ൌ ͶǡͷǤ ͳͲିଷ�݉�HW�ܻ ൌ ͺǤ ͳͲିଶ�݉���

/D�FRQFHQWUDWLRQ�JpRPpWULTXH��&J��HVW�GpILQLH�
SDU�O¶pTXDWLRQ�������

� �VLQ� �g
a

RC
R

M
 ������ � � �����������������������

$YHF�OHV�YDOHXUV�REWHQXHV�SUpFpGHPPHQW��RQ�REWLHQW�XQH�
FRQFHQWUDWLRQ�PR\HQQH�GH� ��

2.2. Description du dispositif conçu 

8Q� VDODGLHU� ©�%/$1'$� %/$1.�ª� G¶,.($� HVW� XWLOLVp�
FRPPH� UpIOHFWHXU� KpPLVSKpULTXH�� ,O� HVW� HQ� DFLHU�
LQR[\GDEOH�� DYHF� XQH� VXUIDFH� LQWpULHXUH� FKURPpH�
UpIOpFKLVVDQWH�GH�GLDPqWUH����FP�HW�GH�SURIRQGHXU����FP��
/H�UHFHYHXU�FDYLWp�HQ�FXLYUH�GH�����PP�HVW�VXVSHQGX�j�
XQH� YLWUH� HQ� YHUUH� VRGR�FDOFLTXH� WUDQVSDUHQWH� GH� ��PP�
FRXYUDQW�OD�VXUIDFH�G¶RXYHUWXUH��/D�SKRWR�GX�GLVSRVLWLI�HVW�
UHSUpVHQWpH�j�OD�ILJXUH�����

�
Figure 4: Photo du modèle réalisé 

2.3. Protocole expérimental 

1RXV� DYRQV� UpDOLVp� XQH� VpULH� GH� PHVXUHV�� GXUDQW� OHV�
MRXUQpHV�GX����2FWREUH�HW�GX����1RYHPEUH�������VXU�OH�
GLVSRVLWLI� H[SRVp� VXU� OH� VLWH� GH� O¶$WHOLHU� &HQWUDO� GH�
0DLQWHQDQFH� �������� 1RUG� HW� ������� 2XHVW�� GH�
O¶8QLYHUVLWp�-RVHSK�.L�=HUER�GH�2XDJDGRXJRX��%XUNLQD�
)DVR����

&HV�PHVXUHV�RQW�FRQFHUQp���

Ͳ� OD� WHPSpUDWXUH� GX� UHFHYHXU�� GH� O¶DLU� j� O¶LQWpULHXU� GH�
O¶KpPLVSKqUH�� GH� O¶DLU� DPELDQW� HQ� XWLOLVDQW� GHV�
WKHUPRFRXSOHV�GH�W\SH�.�j�JDLQH�EOLQGpH���

Ͳ� OH� UD\RQQHPHQW� JOREDO� j� O¶DLGH� G¶XQ� S\UDQRPqWUH�
65������ GH� OD�PDUTXH�+XNVHIOX[�� FDU� QH� GLVSRVDQW�
SDV� G¶XQ� S\UKpOLRPqWUH� SRXU� PHVXUHU� O¶pFODLUHPHQW�
VRODLUH�GLUHFW��

/HV�WKHUPRFRXSOHV�HW�OH�S\UDQRPqWUH�VRQW�FRQQHFWpV�j�XQ�
HQUHJLVWUHXU� DXWRPDWLTXH� GH� GRQQpHV�� 0LGL� /2**(5�
*/���$�GH� OD�PDUTXH�*5$3+7(&��SURJUDPPp�j�XQH�
FDGHQFH� GH� �� PQ�� /D� ILJXUH� �� LOOXVWUH� OH� PRQWDJH�
H[SpULPHQWDO���

/HV� FDUDFWpULVWLTXHV� WHFKQLTXHV� GHV� LQVWUXPHQWV� XWLOLVpV�
VRQW�PHQWLRQQpHV�GDQV�OH�WDEOHDX����

Tableau 1 : Caractéristiques techniques des instruments de 
mesure 

,QVWUXPHQW� 3ODJH�GH�PHVXUH� ([DFWLWXGH�

7KHUPRFRXSOH�����
W\SH�.� �����j�������&� �ͳǡͷΨט

3\UDQRPqWUH����
65������ ��j������:�P��� �ͳǡͺΨט

/D� VXUIDFH� G¶RXYHUWXUH� GX� FRQFHQWUDWHXU� HVW� GLVSRVpH�
KRUL]RQWDOHPHQW�HW�O¶D[H�GX�UHFHYHXU�RULHQWp�(VW�2XHVW�HW�
FH�SRXU�WRXWH�OD�MRXUQpH���

/D�YLWHVVH�GX�YHQW�HVW�IDLEOH�HW�VRQ�LQIOXHQFH�HW�OHV�SHUWHV�
SDU�FRQYHFWLRQ�VRQW�QpJOLJHDEOHV���

�
Figure 5: Photo du montage expérimental 

,,,��5e68/7$76�(7�',6&866,21��

3.1. De l’expérience 

/D�ILJXUH���SUpVHQWH�O¶pYROXWLRQ�WHPSRUHOOH�UD\RQQHPHQW�
JOREDO�GHV�MRXUQpHV�GH�PHVXUH��

�
Figure 6: Évolution temporelle du rayonnement solaire global  

/HV�FRXUEHV�SUpVHQWHQW�GHV�IOXFWXDWLRQV�LPSRUWDQWHV�GDQV�
O¶LQWHUYDOOH�GH�WHPSV�GH�PHVXUH�HW�GHV�YDOHXUV�PD[LPDOHV�
GH�������:�P�ð�HW�����:�P�ð��UHVSHFWLYHPHQW�DX[�GDWHV�
GX����2FWREUH�HW�GX����1RYHPEUH�������&HV�IOXFWXDWLRQV��

���gC #
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UpVXOWDQW�G¶XQH�QpEXORVLWp��VRQW�SOXV�LPSRUWDQWHV�DX�FRXUV�
GH�OD�GHX[LqPH�MRXUQpH��
/D� ILJXUH� �� LOOXVWUH� O¶pYROXWLRQ� GH� OD� WHPSpUDWXUH� DX[�
SRLQWV� GH�PHVXUH� LQGLTXpV� SUpFpGHPPHQW� DX� FRXUV� GHV�
GHX[�MRXUQpHV��

 

Figure 7 : Évolution des températures de l'air ambiant, du 
receveur et de l’air à l'intérieur de l'hémisphère 

/¶pYROXWLRQ� GHV� WHPSpUDWXUHV� GX� UHFHYHXU� HW� GH� O¶DLU�
LQWHUQH� SUpVHQWHQW� pJDOHPHQW� GHV� IOXFWXDWLRQV� HW�
DWWHLJQHQW�UHVSHFWLYHPHQW�OHV�YDOHXUV�PD[LPDOHV�GH�������
�&� HW� ����� �&� DX� FRXUV� GH� OD� MRXUQpH� GX� ��� 2FWREUH���
������&� HW� ����� �&� DX� FRXUV� GH� OD� MRXUQpH� GX� ���
1RYHPEUH�� &HV� WHPSpUDWXUHV� VRQW� SOXV� LPSRUWDQWHV� DX�
QLYHDX�GX�UHFHYHXU�HW�FH�G¶DXWDQW�SOXV�TXH�OH�UD\RQQHPHQW�
HVW�pOHYp���
3.2. De la simulation  

/H�WUDFp�GHV�UD\RQV�j�WURLV������GLPHQVLRQV�D�pWp�REWHQX�
HQ�FRQVLGpUDQW�OHV�K\SRWKqVHV�VXLYDQWHV���
Ͳ� OHV�UD\RQV�LQFLGHQWV�RQW�XQH�LQWHQVLWp�GH�������:�P�

ð��
Ͳ� OD�VXUIDFH�GX�UpIOHFWHXU�HVW�UpHOOH��QRQ�LGpDOH���
Ͳ� OH�UHFHYHXU�HVW�HQ�FXLYUH��
Ͳ� OH�UpJLPH�HVW�VWDWLRQQDLUH���

/HV�ILJXUHV���D��HW�E��SUpVHQWHQW�UHVSHFWLYHPHQW�OH�WUDFp�
GH� OD�PDUFKH� GHV� UD\RQV� OXPLQHX[� HW� GX� SURILO� GX� IOX[�
FRQFHQWUp�VXU�OD�VXUIDFH�GX�GLVTXH�GH�PRLQGUH�GLIIXVLRQ���

� �

Figure 8 : a) Tracé des rayons réfléchis su plan focal, b) Profil 
du flux concentré 

/D� ILJXUH� �� D�� PRQWUH� TXH� OHV� UD\RQV� UpIOpFKLV� VRQW�
SURMHWpV� VXU� OH� GLVTXH� GH� PRLQGUH� GLIIXVLRQ�� &HWWH�
SURMHFWLRQ�SHUPHW�GH�FDOHU� OD�SRVLWLRQ�HW� OHV�GLPHQVLRQV�
SUpFpGHPPHQW�GpWHUPLQpHV�GX�UHFHYHXU���

/D�SURMHFWLRQ�GHV�UD\RQV�UpIOpFKLV�IRUPH�OH�IOX[�FRQFHQWUp�
LOOXVWUp�j�OD�ILJXUH���E���&HWWH�ILJXUH�PRQWUH�XQ�IOX[�QRQ�
XQLIRUPH� VXU� OD� VXUIDFH� WRWDOH� GX� GLVTXH�� 8Q� IOX[� GRQW�
O¶LQWHQVLWp�HVW�SOXV�LPSRUWDQWH�DX�FHQWUH�GX�GLVTXH�HW�YDULH�
HQWUH���������������:�P�ð���

'DQV� OHV� PrPHV� FRQGLWLRQV� RQ� D� REWHQX� OH� SURILO� GH�
WHPSpUDWXUHV�GX�UHFHYHXU�SUpVHQWp�j�OD�ILJXUH����

�
Figure 9 : Distribution de la température du receveur 

&H�SURILO�PRQWUH�TXH�OH�UHFHYHXU�DWWHLQW�XQH�WHPSpUDWXUH�
PD[LPDOH�GH�����.�������&���6RLW�XQ�pFDUW�GH���&�DYHF�
FHOOH�REWHQXH�H[SpULPHQWDOHPHQW���

,9��&21&/86,21�

'DQV� FH� WUDYDLO�� O¶DFFHQW� HVW� PLV� VXU� O¶DQDO\VH� GX�
FRPSRUWHPHQW�WKHUPLTXH�GX�UHFHYHXU��'HV�WHPSpUDWXUHV�
VXSpULHXUHV� j� ���� �&� VRQW� DWWHLQWHV� H[SpULPHQWDOHPHQW�
SDU�OH�UHFHYHXU��PDOJUp�GHV�MRXUQpHV�PRLQV�HQVROHLOOpHV��
FH�TXL�PHW�HQ�H[HUJXH�OD�FDSDFLWp�GX�GLVSRVLWLI�G¶DWWHLQGUH�
OHV�WHPSpUDWXUHV�LQWHUPpGLDLUHV��

/H�GpSRXVVLpUDJH�HVW�OD�VHXOH�PDLQWHQDQFH���DSSOLTXpH�j�
QRWUH�GLVSRVLWLI�DX�FRXUV�GH�VRQ�H[SpULPHQWDWLRQ��FH�TXL�
QH�QpFHVVLWH�GRQF�SDV�XQ�FR�W�LPSRUWDQW��/HV�UpVXOWDWV�GH�
OD� VLPXODWLRQ� DYHF� OH� ORJLFLHO� &RPVRO� ���D�� WHOV� TXH� OH�
WUDFp�GHV�UD\RQV�HW�OH�SURILO�GX�IOX[�FRQFHQWUp��RQW�SHUPLV�
G¶REVHUYHU� OD� IRUPDWLRQ� GH� OD� WDFKH� OXPLQHXVH� VXU� OH�
UHFHYHXU�� FRQILUPDQW� DLQVL� OH� ERQ� GLPHQVLRQQHPHQW�
WKpRULTXH�GX�UHFHYHXU��,O�D�pWp�PRQWUp�pJDOHPHQW�TXH�GDQV�
OHV�FRQGLWLRQV�GH�O¶H[SpULHQFH�GX����2FWREUH��OH�UHFHYHXU�
DWWHLQW�XQH�WHPSpUDWXUH�PD[LPDOH�GH������&��VRLW�XQ�pFDUW�
PR\HQ� GH� WHPSpUDWXUHV� GH� �� �&� RX� ���� �� DYHF� FHOOH�
REWHQXH� H[SpULPHQWDOHPHQW�� SDU� DLOOHXUV� LQIpULHXU� j� OD�
WROpUDQFH� GX� WKHUPRFRXSOH� TXL� HVW� GH� ������ 'HV�
VLPLOLWXGHV� H[LVWHQW� GRQF� HQWUH� OHV� UpVXOWDWV�
H[SpULPHQWDX[� HW� FHX[� GH� OD� VLPXODWLRQ�� SHUPHWWDQW� GH�
YDOLGHU�QRWUH�PRGqOH�SK\VLTXH��

$X� YXH� GHV� WHPSpUDWXUHV� DWWHLQWHV�� FH� GLVSRVLWLI� SHXW�
rWUH�XWLOLVp� SRXU� OH� FKDXIIDJH� G¶HDX� VDQLWDLUH� RX�GDQV� OH�
FROOHFWHXU�G¶XQ�FDSWHXU�SODQ�VRODLUH���
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