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RJ�\WHOVH��'HQ�XDYKHQJLJH�
VHUWLILVHULQJHQ�HU�EDVHUW�S§�
WUHGMHSDUWVWHVWLQJ�RJ�VW§U�IRU�
HQHUJLHIIHNWLYLWHW��§SHQKHW�RJ�HQ�
JUºQQHUH�IUHPWLG�

5��� 5�����HOOHU�SURSDQ��HU�HW�QDWXUOLJ�
NMºOHPHGLXP�VRP�HU�PLOMºYHQQOLJ�
RJ�KDU�HW�JOREDOW�
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OºVQLQJHU�NDQ�LQWHJUHUHV�PHG�
IUHPWLGHQV�HQHUJLV\VWHPHU��
ELGUD�WLO�RSWLPDOLVHUW�
HQHUJLEUXN�RJ�VWºWWH�
QHWWVWDELOLWHW�JMHQQRP�
LQWHOOLJHQW�ODGHVW\ULQJ�
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(6�R290 propan YDUPHSXPSHU
(6�OXIW�WLO�YDQQ�YDUPHSXPSHU�HU�E§GH�ºNRQRPLVNH�RJ�HIIHNWLYH��EUXNHUYHQQOLJH�PHG�HOHJDQW�GHVLJQ��GHVLJQHW�L�
6YHULJH�IRU�§�PºWH�NUDYHQH�IUD�GHW�QRUGLVNH�NOLPDHW��9HG�§�EUXNH�RPJLYHOVHVOXIWHQ�VRP�YDUPHNLOGH��RYHUIºUHU�
V\VWHPHW�YDUPH�WLO�YDQQ�JMHQQRP�HW�NMºOHPLGGHO��QRH�VRP�JMºU�GHW�LGHHOW�IRU�URPRSSYDUPLQJ��YDUPWYDQQ�WLO�
KXVKROGQLQJVEUXN�RJ�WLO�RJ�PHG�NMºOHDSSOLNDVMRQHU��'LVVH�YDUPHSXPSHQH�OHYHUHU�RSSWLO�IHP�JDQJHU�PHU�
YDUPHHQHUJL�HQQ�GH�EUXNHU�L�VWUºP��QRH�VRP�JMºU�GHP�E§GH�NRVWQDGVHIIHNWLYH�RJ�PLOMºYHQQOLJH��0HG�LQQHE\JG�
WLONREOLQJ�NDQ�EUXNHUH�HQNHOW�NRQWUROOHUH�RJ�RYHUY§NH�V\VWHPHW�YLD�PRELOWHOHIRQHQH�VLQH��QRH�VRP�PXOLJJMºU�HQ�
HQGD�PHU�RSWLPDOLVHUW�EUXN�
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2SSYDUPLQJVOºVQLQJHU�IRU�DOOH�KMHP
9§UH�YDUPHSXPSHOºVQLQJHU�NRPELQHUHU�VYHQVN�LQJHQLºUNXQVW�PHG�GHQ�Q\HVWH�GLJLWDOH�
WHNQRORJLHQ��+º\�HIIHNWLYLWHW�UHGXVHUHU�E§GH�HQHUJLNRVWQDGHQH�RJ�NDUERQDYWU\NNHW��RJ�
ELGUDU�WLO�HW�PHU�E¨UHNUDIWLJ�NOLPD��9§UH�HIIHNWLYH�RJ�WLOSDVQLQJVG\NWLJH�V\VWHPHU�JLU�
ODQJVLNWLJ�E¨UHNUDIWLJ�RSSYDUPLQJ�IRU�HWKYHUW�KMHP�

0DNVLPDO�HQHUJLEHVSDUHOVH�PHG�
IUHPWLGVVLNUHGH�V\VWHPHU
(QWHQ�GX�YDUPHU�RSS�HLHQGRPPHQ�GLQ�PHG�HOHNWULVLWHW��
ROMH��YHG��SHOOHWV�HOOHU�IMHUQYDUPH��JLU�Y§UH�HIIHNWLYH�
YDUPHSXPSHU�EHW\GHOLJH�EHVSDUHOVHU�IRU�ORPPHERNHQ�
GLQ�RJ�UHGXVHUHU�NDUERQDYWU\NNHW�EHW\GHOLJ��9§UH�
OHWWLQWHJUHUWH�YDUPHV\VWHPHU�IRUEHGUHV�NRQWLQXHUOLJ�PHG�
OXIWRSSGDWHULQJHU��VOLN�DW�GX�NDQ�WLOSDVVH�RJ�IRUEHGUH�
V\VWHPHW�L�IUHPWLGHQ�L�KHQKROG�WLO�GLQH�EHKRY�

6YHQVN�LQJHQLºUNXQVW�RJ�GHVLJQ
9§UH�YDUPHSXPSHU�HU�GHVLJQHW�IRU�§�W§OH�GHW�KDUGH�
QRUGLVNH�NOLPDHW��'H�HU�XWVW\UW�PHG�LQWHJUHUWH�IOHUH�
IURVWY¨VNHV\VWHPHU�IRU�NRQWLQXHUOLJ�GULIW�L�NDOGH�
YLQWHUP§QHGHU��+YHU�YDUPHSXPSH�HU�GHVLJQHW�PHG�HW�
LQWXLWLYW�RJ�EUXNHUYHQQOLJ�JUHQVHVQLWW�VRP�IRUHQNOHU�
LJDQJNMºULQJ�RJ�RYHUY§NLQJ�

1\�RJ�EHGUH�Kº\RSSOºVHOLJ�EHUºULQJVVNMHUP��'HW�EUXNHUYHQQOLJH�
JUHQVHVQLWWHW�KMHOSHU�GHJ�§�UDVNW�MXVWHUH�LQQVWLOOLQJHQH�GLUHNWH�S§�
GLVSOD\HW�

7U\JJ�RJ�HQNHO�§�LQVWDOOHUH
.XOGHPHGLHW�HU�PLOMºYHQQOLJ�PHG�ODYW�
NDUERQDYWU\NN���0��L�QDYQHW�VW§U�IRU�0RQREORF��VRP�
EHW\U�DW�NMºOHPLGGHONUHWVHQ�HU�IDEULNNIRUVHJOHW�RJ�
NXQ�RSSEHYDUW�L�XWHQGºUVHQKHWHQ��IRU�§�IRUKLQGUH�
OHNNDVMH�DY�SURSDQ�L�KXVHW��IRU�§�JMºUH�GHW�WU\JW�IRU�
GHJ�RJ�GLQ�IDPLOLH��)RUELQGHOVHQ�PHOORP�LQQHGHOHQ�
RJ�XWHGHOHQ�HU�K\GUDXOLVN��,QVWDOODVMRQHQ�NDQ�HQNHOW�
XWIºUHV�DY�HQ�NYDOLILVHUW�UºUOHJJHU��
,QVWDOODVMRQVSURVHVVHQ�HU�HQNHO��UDVN�RJ�S§OLWHOLJ�S§�
JUXQQ�DY�Q\H�IXQNVMRQHU�L�NRQWUROOHUHQ�

'HQ�WU§GOºVH�WHUPRVWDWHQ�IRU�
(6�0�5����VHULHQ�HU�HQNHO�§�
LQVWDOOHUH�KYRU�VRP�KHOVW�L�
KMHPPHW�GLWW��PHG�RSSWLO�WR�
HQKHWHU�IRU�IOHUVRQHNRQWUROO��
'HQ�KDU�HQ�LQWXLWLY�VNMHUP��EDUQ
O§V�RJ�ODQJ�EDWWHULOHYHWLG�
IRU�SUREOHPIUL�
WHPSHUDWXUVW\ULQJ�
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,QQHQGºUVHQKHWHU�IRU�K\EULGV\VWHPHU
'HVLJQHW�IRU�§�IXQJHUH�VºPOºVW�L�K\EULGV\VWHPHU�VDPPHQ�PHG�DOOH�W\SHU�
YDUPHV\VWHPHU��WLOE\U�Y§UH�WDQNOºVH��GRFNEDUH�LQQHQGºUVHQKHWHU�HQ�
SHUIHNW�OºVQLQJ�IRU�§�PRGHUQLVHUH�RJ�IRUEHGUH�HIIHNWLYLWHWHQ�WLO�HW�
HNVLVWHUHQGH�V\VWHP�PHG�HW�HNVLVWHUHQGH�YDQQYROXP�

'X�NDQ�SDUH�LQQHGHOHQ�PHG�HQ�XWHGHO�VRP�PDWFKHU�HLHQGRPPHQV�
EHKRY��PHQV�YDUPHSXPSHVW\ULQJHQ�HU�SUDNWLVN�SODVVHUW�LQQHQIRU�
LQQHGHOHQ��+YLV�GLQ�HNVLVWHUHQGH�NMHOH�IRUWVDWW�HU�IXQNVMRQHOO��NDQ�GX�
EHKROGH�GHQ�VRP�HQ�VLNNHUKHWVNRSL��QRH�VRP�VLNUHU�ºNW�S§OLWHOLJKHW�
RJ�IOHNVLELOLWHW��,QQHQGºUVHQKHWHQ�NDQ�RJV§�NRPELQHUHV�PHG�KYLONHQ�
VRP�KHOVW�W\SH�WDQNOºVQLQJ�GX�IRUHWUHNNHU�

.RQWUROOERNV +\GUR�ERNV
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(6�0+%
.XQVW��LQJHQ��������

$OW�L�HWW�LQQHQGºUVHQKHWHU
)RU�Q\E\JJ��HOOHU�YHG�XWVNLIWLQJ�DY�YDUPHDQOHJJHW�L�VLQ�KHOKHW��
NUHYHV�LQQHQGºUVGHO�PHG�YDUPWYDQQVWDQN�WLO�KXVKROGQLQJVEUXN�
NRPELQHUW�PHG�XWHGHO�PHG�SDVVHQGH�HIIHNW�IRU�HLHQGRPPHQV�
EHKRY��,QQHQGºUVHQKHWHQ�LQQHKROGHU�YDUPWYDQQVYROXPHW�WLO�
KXVKROGQLQJHQ�VRP�WUHQJV�IRU�KXVKROGQLQJHQ�VDPPHQ�PHG�
UHVHUYHRSSYDUPLQJ��'HW�HU�HQ�LQWHJUHUW�OºVQLQJ�IRU�E§GH�YDUPH��RJ�
YDUPWYDQQVEHKRY�VRP�VSDUHU�SODVV�RJ�NRPSRQHQWHU�
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8WHQGºUVHQKHWHU���ȁ���N:
(6�XWHHQKHWHU�ILQQHV�L�IOHUH�XOLNH�XWJDQJHU��
'HQ�ULNWLJH�HIIHNWHQ�IRU�GHQ�YDOJWH�
LQQHQGºUVHQKHWHQ�DYKHQJHU�DY�
YDUPHEHKRYHW��'HWWH�NDQ�OHWWHVW�IDVWVO§V�YHG�§�
VH�S§�§UVIRUEUXNHW�WLO�HLHQGRPPHQ�
(6�SURGXNWHU�HU�E\JJHW�PHG�NRPSRQHQWHU�DY�
WRSS�NYDOLWHW��YDOJW�PHG�RPKX�IRU�§�RSSQ§�HQ�
KLJK�HQG�SURGXNWOLQMH�PHG�RSWLPDO�\WHOVH�RJ�
RSSOHYHOVH�DY�NRPIRUW��9L�KDU�Qº\H�RSWLPHUW�
IRUKROGHW�PHOORP�SULV�RJ�\WHOVH��IRU�§�VLNUH�DW�
GX�VRP�EUXNHU�GUDU�Q\WWH�DY�HW�S§OLWHOLJ�RJ�
KROGEDUW�V\VWHP�VRP�JLU�HQ�MHYQ�DYNDVWQLQJ�S§�
LQYHVWHULQJHQ�
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,QWURGXVHUHU
GHQ�QHVWH
*HQHUDVMRQ
DY�(6�+HDW
3XPSHU

ȁ�,QQRYDWLYW�GHVLJQHW�IRU�
HIIHNWLYLWHW�RJ�EHNYHPPHOLJKHW

+RV�(QHUJ\�6DYH�HU�YL�GHGLNHUW�WLO�§�WLOE\�
EDQHEU\WHQGH�WHNQRORJL�IRU�§�VLNUH�DW�
YDUPHSXPSHQH�Y§UH�HU�E§GH�S§OLWHOLJH�RJ�
EUXNHUYHQQOLJH��'HQ�Q\H�(6�0�5����VHULHQ�
NRPELQHUHU�DYDQVHUW�NRQWUROOORJLNN��
PDVNLQYDUH�RJ�HQHUJLVW\ULQJVYHUNWº\��QRH�
VRP�JMºU�LQVWDOODVMRQ�RJ�YHGOLNHKROG�
HQNOHUH�VDPWLGLJ�VRP�\WHOVHQ�
RSWLPDOLVHUHV�IRU�§�PºWH�GLQH�EHKRY�IRU�
RSSYDUPLQJ��NMºOLQJ�RJ�YDUPWYDQQ�WLO�
KXVKROGQLQJVEUXN�

(QNHO�LQVWDOODVMRQ
9§UH�YDUPHSXPSHU�HU�GHVLJQHW�IRU�SUREOHPIUL�LQVWDOODVMRQ�
PHG�PLQLPDO�NDEOLQJ��7DNNHW�Y¨UH�PDOEDVHUWH�DXWRPDWLVNH�
SURVHVVHU�RJ�LQWXLWLYW�RSSVHWW�NDQ�E§GH�LQQHQGºUV��RJ�
XWHQGºUVHQKHWHU�LQVWDOOHUHV�UDVNW�RJ�HIIHNWLYW��6DPPHQ�PHG�
HQKHWOLJ�NRQWUROO�YLD�DSS��VNMHUP�HOOHU�IO§WHDGPLQLVWUDWRU��JLU�
GHWWH�HQ�VºPOºV�RSSOHYHOVH�IUD�VWDUW�WLO�VOXWW�

2SSGDWHULQJHU�RJ�VWºWWH
+ROG�GHJ�L�IRUNDQW�PHG�WU§GOºVH�RSSGDWHULQJHU�ȁ�LNNH�EHKRY�
IRU�EHVºN�S§�VWHGHW�HOOHU�86%�HQKHWHU��9§U�§SQH�SODWWIRUP�JLU�
PXOLJKHW�IRU�NRQWLQXHUOLJH�IRUEHGULQJHU��GUHYHW�DY�
WLOEDNHPHOGLQJHU�IUD�EUXNHUH��GLVWULEXWºUHU�RJ�LQVWDOODWºUHU��
'HWWH�VLNUHU�VPDUWHUH�GLDJQRVWLNN��IHLOVºNLQJ�RJ�SUHGLNWLYW�
YHGOLNHKROG��RJ�KROGHU�V\VWHPHW�L�JDQJ�MHYQW�

7U\JJKHW�RJ�VMHOHIUHG
9§UH�YDUPHSXPSHU�HU�E\JJHW�L�6YHULJH�PHG�IRNXV�S§�
VLNNHUKHW�RJ�S§OLWHOLJKHW��RJ�IºOJHU�VWUHQJH�(8�VWDQGDUGHU��
0HG�IºUVWHNODVVHV�PDVNLQYDUH�VRP�Kº\RSSOºVHOLJH�
EHUºULQJVVNMHUPHU�RJ�WU§GOºVH�WHUPRVWDWHU��NRPELQHUW�PHG�
UREXVW�SURJUDPYDUH�PHG�§SHQ�$3,�WLOJDQJ��NDQ�GX�VWROH�S§�DW�
(6�V\VWHPHW�JLU�ODQJYDULJ�\WHOVH�RJ�IXOOVWHQGLJ�WU\JJKHW�

2YHUY§NLQJ�RJ�RSWLPDOLVHUW�GULIW
(6�YDUPHSXPSHU�KDU�DYDQVHUW�HQHUJLVW\ULQJ��RYHUY§NLQJ�DY�
HIIHNWLYLWHW��YDUPHSURGXNVMRQ�RJ�IRUEUXN��(QWHQ�JMHQQRP�
LQWHUQ�HOOHU�HNVWHUQ�VHUWLILVHUW�P§OLQJ��KMHOSHU�V\VWHPHW�PHG�§�
RSWLPDOLVHUH�HQHUJLEUXNHQ��RJ�VLNUHU�E§GH�
NRVWQDGVEHVSDUHOVHU�RJ�PLOMºJHYLQVWHU�

1\WW�GHVLJQ
(OHJDQW�RJ�PRGHUQH��GHW�Q\H�Kº\\WHOVHVGHVLJQHW�HU�
VNUHGGHUV\GG�IRU�EUXNHUYHQQOLJKHW��0HG�MXVWHUEDUH�
IXQNVMRQHU��IOHNVLEHOW�WLOEHKºU�RJ�NRPSDWLELOLWHW�PHG�RSSWLO�WR�
YDUPHVRQHU��WLOSDVVHU�(6�V\VWHPHW�VHJ�WLO�GLQ�KXVKROGQLQJV�
XQLNH�EHKRY�VDPWLGLJ�VRP�GHW�RSSUHWWKROGHU�HW�VWLOLJ��
PRGHUQH�XWVHHQGH�
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(Q�OXIW�WLO�YDQQ�YDUPHSXPSH�IXQJHUHU�VRP�HQ�PLOMºYHQQOLJ�
HQHUJLNLOGH�UHWW�L�KMHPPHW�GLWW��'HQ�IDQJHU�HQHUJL�IUD�XWHOXIWHQ�

ȁ�

VHOY�S§�GH�NDOGHVWH�GDJHQH�ȁ�RJ�NRQYHUWHUHU�GHQ�WLO�
RSSYDUPLQJ�RJ�YDUPW�YDQQ�WLO�KXVKROGQLQJHQ�GLQ�

7HQN�S§�GHW�VRP�§�XWQ\WWH�GHQ�QDWXUOLJH�HQHUJLHQ�UXQGW�RVV��HQ�SURVHVV�VRP�LNNH�EDUH�
UHGXVHUHU�NRVWQDGHQH��PHQ�VRP�RJV§�ELGUDU�WLO�§�EHVN\WWH�SODQHWHQ�Y§U�



(6�YDUPHSXPSHVWDWLY (6�
$OOH�XWHQGºUVHQKHWHU�L�(6�5����VHULHQ�NRPPHU�PHG�ODYH��IºWWHU��VRP�
WLOODWHU�PRQWHULQJ�S§�HW�YDOJIULWW�(6�YDUPHSXPSHVWDWLY��RJ�KHYHU�
HQKHWHQ�OLWW�RYHU�EDNNHQ��/DJHW�DY�VOLWHVWHUNW��Y¨UEHVWDQGLJ�PDWHULDOH��
GHW�MXVWHUEDUH�EUHGGHVWDWLYHW�SDVVHU�WLO�IRUVNMHOOLJH�
YDUPHSXPSHVWºUUHOVHU�RJ�KDU�MXVWHUEDUH�IºWWHU�IRU�XWMHYQLQJ�S§�
XMHYQH�RYHUIODWHU��,QWHJUHUWH�YLEUDVMRQVGHPSHUH�UHGXVHUHU�VWº\�RJ�
IRUKLQGUHU�DW�YLEUDVMRQHU�RYHUIºUHV�WLO�JXOYHW�HOOHU�IDVDGHQ���Q�
VWDWLYPRGHOO�SDVVHU�WLO�KHOH�(6�5����VHULHQ����N:�WLO����N:��RJ�PDWFKHU�
GHQ�O\VHJU§�IDUJHQ�S§�YDUPHSXPSHQH��'HQ�NDQ�NRPSOHWWHUHV�PHG�(6�
'UDLQ�3DQ�.LW�

'UHQHULQJVEHKROGHUVHWWHW�VDPOHU�RSS�NRQGHQV�IUD�
XWHQGºUVHQKHWHQ�RJ�OHGHU�GHQ�WLO�HW�VHQWUDOW�DYOºS�IRU�§�IRUKLQGUH�
LVRSSE\JJLQJ��'HVLJQHW�IRU�HQNHO�LQVWDOODVMRQ�PHG�DOOH�(6�5����
HQKHWHU��GHQ�HU�VWºSW�DY�LVROHUHQGH�(33�PDWHULDOH�IRU�
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