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Material

Non-insulating Insulating

Ceramic Paper Styrofoam Open-cell foam
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í ä IEKML���LY^��dK�IOUdHJ�~^aHMËMP�WYU��E�EL�PRNQU�HQTd^aHM�JIEU}NQU�Pt^aI`^a��L}TVL<NQL<HQTVL<HQW]^aLmP
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��KML���L<IEKMUMT�Z�U�����efNMNV^aHM��WYU�H��#SMHQWYIR^��dL��ESV�aL�P�^aH�I]U�e����������Q��HML<I�^_P}WYU��]�EL�WYI��OKML<H�GtHML � SQe|�a�
^�IR^�L�P ÃC� ��� ÃC���¦ef�EL�PEe[I`^yP �QL�T(��Ê
�`^aL��Q��b6G�HML � SQe|��^aI#� ÃC� � TVL�PEWY�`^a�oL�P.I]KML�U�HV�a��WYU�HQTd^aI`^aU�HòSMHQTVL<�
�OKV^yWEK¦IEKML.WYUdHQP`L � SML<HVIOUfZ�e}WYU�H��`SMHQWYI`^a��L.�ESV�aL�^yP�IE�ESML�¯VHQef��LY�a�¦IEKQefIOe|���cUfZ6^aIBP�NQUVPt^aI`^a��L.TVL<NQL<HM�
TVL<HQW]^�L�P}ef�]L+I]�ESML�efHQT�HMU�HML�U[Z�^aIBP�HML<��efIR^��dL�TVL<NQL<HQTVL<HQW]^aL�P�ef�]L�IE�ESML���G�HML � SQe|��^aI#� ÃC� � Pt^a��NV�a�
IE�BefHQPt�yefI]L�P.I]KV^_P/P`IBefIEL<�/L<H�I�^�HVIEUòe�HML<I`��U��EË(b�PEe|��^aHM��IEKQefI�Z�U���e�SMHV^aIJIEU��oL�e�WYIR^��dL³e|���CU[ZO^aIBP
NQU�Pt^aI`^a��LJefH�I]L�WYL�TVL<H�IBP��}SQP`I��oL�e�WYI`^a��L�efHQT HMU�HML}UfZ�^aIBP�HML<��e[IEL�T�efHVIEL�WYL�TVL<HVIBP�W<efH��QL�edWYI`^a��L��
G�HML � SQe|��^�I`� ÃC� �.h�P`IBe[IEL�P�IEKML�WYU�HQTd^aI`^aU�H&I]KQefI�e�SMHV^aI/^yP�^aHQe�WYI`^a��L���KML<H Z�L<��L<�}IEKQefH&e|���OUfZ�^aIBP
NQU�Pt^aI`^a��L�efHVIEL�WYL�TVL<HVIBP�ef�EL�e�WYI`^a��L�� µ ^a�}^��_e[�`�a��bQGtHML � SQe|��^aI`��Ã�� !.P`IYefIEL�P�I]KML WYU�HQTd^aI`^aU�H¦I]KQefIÍe�SMHV^�I
^_P ^aHQe�WYI`^a��LJ�OKML<HòefI��aL�e�P`I�U�HML�UfZ
^aIBP�HML<��e[IEL�T�efHVIEL�WYL�TVL<HVIBP�^aH�e�WYI`^a��L���GtHML � SQem�~^aI`��ÃC���¦�f^a��L�P
IEKML¦Z�U�SM�EIEK�NoU�PEPt^a�V�aLòWYU�HQTd^aI`^aU�H U�H e�SMHV^aI�¯�e�SMHV^aIJ^yP/^aHQe�WYI`^a��L��OKML<H Z�L<��L<�JIEKQefH&e|����UfZ�^aIBP
NQU�Pt^aI`^a��L}efHVIEL�WYL�TVL<H�IYPCef�]L+e�WYI`^a��L}efHQT¦�/U��EL�IEKQefI�U�HML.UfZ6^aIBP�HML<��efIEL�T�efH�I]L�WYL�TVL<H�IBP�ef�EL.edWYI`^a��L��
�OL<HQWYL�boIEKML�P`L�^�HML � SQe|��^aI`^aL�P}TVL�PEWY�`^a�QL�e|����UfZ I]KML+WYU�HQTd^aI`^aU�HQP��OKV^yW]K�e�WYU�H��`SMHQWYI`^a��L�SMHV^�I.WY�]L�efIEL�T
����������������e|�JLYÉXNoL<�`^aL<HQWYL��
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��KML�^�HVIEL<�EL�PRI`^aHM��WYU�HQTd^aI`^aU�HQP�U�H�IEKML�PRL.Z�U�SM��^aHML � SQe|��^�IR^�L�P}ef�]L+��KML<H�I]KML<��ef�EL}efI�IEKMLY^a���QUdSMHQTV�
ef�`^aL�P<� °MU��/^aHQP`IBefHQWYL�b�IEKML�^aH�IEL<�]L�P`I`^aHM� W<edP`L¦Z�U���GtHML � SQe|��^aI`�ÐÃC� � ^yPJ�OKML<H&IEKML�HML<I�^aHQWYU�� ^�HM�
e�WYI`^a�mefIR^�UdH�IEU�e�SMHV^aI}^yP��}^aHV^a�}^a²<L�T(� ��KV^yP}UXW<WYSM�YP��OKML<H�L�edWEK�UfZ�IEKML¦NQU�P#^�IR^��dL�efHVIEL�WYL�TVL<HVIBP
KQe�P�efH�e�WYI`^a�me[I`^aU�H¦UfZ�LYÉQe�WYI`�a��º è efHQTJL�e�W]K¦UfZc^aIBP�HML<�VefI`^a��L.efHVIEL�WYL�TVL<HVIBP�KQe�P�efH�e�WYIR^��fefI`^aU�H¦UfZLYÉÏe�WYIR����º â �JG�ZOIEKMLJ�EL�P`SV�aI`^aHM��e�WYI`^a�me[I`^aU�H e[I�IEKV^yP.�oU�SMHQTMef�E� WYU�HQTd^aI`^aU�HòUdHV����L � SQe|�yP}º è IEKML<HG�HML � SQe|��^�I`�¦Ã�� � ��^�����e|�a�Oe��MP6�QL�PEefIR^_P��QL�T��oL�W<efSQP`L�IEKMLOL<��L<�E��W]KQefHM��L�IEU�IEKMLOHML<I`��U��EË�Z�U����OKV^yW]K
IEKML��ESV�aLO�EL<��e|^aHQPÀIE�ESML��}SQP`I6^aHQWY�EL�e�P`LOI]KMLOHML<I6^aHQWYU��}^aHM��e�WYI`^a�mefIR^�UdHc���OL<HQWYL�bVefHV�+W]KQefHM��LO�}SQP`I
^�HQWY�]L�e�P`L}IEKML�e�WYI`^a�me[I`^aU�H�UfZ�IEKML}SMHV^�I|�.Á � SQefI`^aU�H�Ã�� $�LYÉMNM�EL�PEPRL�P�IEKV^yP��QU�SMHQTMef�]� WYUdHQTd^�IR^�UdH�U�H
G�HML � SQe|��^�I`��ÃC� � �
°MU���SMHV^aIBP�IEKQefICP`KMUdSV�_T��QL�^�HQedWYI`^a��L � �oL�W<efSQP`L}IEKML.WYU�HQPRL � SML<HVICU[Z IEKML�SMHQTVL<�R���d^aHM�¦�ESV�aL�^_P�HMU�I
PEefI`^yP �QL�T � IEKML+WYU�HV��L<�BPRL.UfZ�IEKML}NM�EL�WYL�Td^aHM��Td^_P]WYSQPEPt^aU�HòefNMNV��^aL�P<�#��K�SQP<bÏ^aH�I]L<�EL�P`I`^aHM�¦�QUdSMHQTMef�E�
WYU�HQTd^aI`^aU�H�U�H�GtHML � SQem�~^aI`� ÃC� �JUMW<WYSM�BP��OKML<H�I]KML�HML<I�^aHQWYU��}^aHM��e�WYI`^a�mefIR^�UdH�IEU¦eJSMHV^�I�^yP���e|ÉM�
^�� ^�²<L�T(�&��KV^_P�UXW<WYSM�YP�LYÉQe�WYI`�a��U�HML/UfZÍNoU�Pt^aI`^a��L�efHVIEL�WYL�TVL<HVIBP�^aHQe�WYI`^a��L�b6IEKML�e�WYI`^a�fefI`^aU�H�UfZ�IEKQefI
efH�I]L�WYL�TVL<H�I
^yPOº â bVIEKML.edWYI`^a�mefI`^aU�H¦U[Z�IEKML��EL<��e|^aHV^aHM� ª ¼ æ � ®�NQUVPt^aI`^a��L+efHVIEL�WYL�TVL<HVIBPÀ^yP � � � bVefHQTIEKML+e�WYIR^��fefI`^aU�H�UfZ�L<��L<�E�JHML<��efI`^a��L}efHVIEL�WYL�TVL<H�I�^yP � � � �
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U����/^yP�HMU�ICTVL�P]WY�`^a�QL�T�KML<�EL�bV^aI�Z�Uf���aUf�CP µ L�WYI`^aU�H�!M� �M�

�6ef�V�aL�P��}� � e[HQT��}� ���]L<NQU��EIOP`IYefI`^yP`I`^yW<e|�cWYU���NQef�`^yP`UdHQP�U[Z\I]KMLC�EL�PRSV��IYP�U[Z\I]L<HM�ÜZ�Uf�yT¦WY�EUVPEP`���mem�~^yTMefIR^�UdH
IEL�P`IR^�HM�/U�H¦L�e�W]K�TMefIBe�P`L<I|� ��KML.P`NV��^yWYL<�(�`SMHQWYI`^aU�H�IBef�V�aL��EL<NoL�efIBPOTMe[IBe}efNMNQL�ef�R^�HM�/^aH�°±^a��SM�EL#!Ï�r¶M����Uf�O�
L<��L<��b
e�P#^�� ^~�yef�JIBef�V�aL�WYU�SV�yT HMU�I}�oL¦�MSV^~�aI/Z�Ud�+I]KML¦NM�EU���U�I]L<�+TMefIBedP`L<I}�QL�W<efSQP`L�°±^a��SM�]L�!M���¦SQP`L�P}e
��L<IEKMUMT}UfZ�P`SM�/��ef�`^a²Y^aHM�}IEKMLCTMefIBe�I]KQefI��EL�TVSQWYL�P
LY�aL<��L<HJIEL�P`IBP6I]U+e�Pt^aHM�f�aL��EL�P`SV�aI�����L<HQWYL�bVIEKMLC�]L�P`SV�aIBP
Z�U���NM�EUd��U�IEL<�BP ^aH���ef�V�aL��}� � e[�EL�Z�U���IEL<HM�ÜZ�U[�_TJWY�EU�P]P`���me|��^yTMefI`^aU�H¦I]L�P`I`^aHM��Z�Uf���aUf�CP
IEKML�NM�EUXWYL�TVSM�]L�P�SQPRL�T
^aH µ L�WYI`^aU�H%!M� � Z�U���IEL�P`I`^aHM�¦P`NV��^_WYL<�(�`SMHQWYI`^aU�HQP<�}Ê
�`^aL��Q��bcL�e�W]K�TMe[IBefNQU[^�HVI��EL<NM�EL�P`L<HVIBP�IEKML�e��dL<�Bef��L�Uf��L<�
LY�aL<��L<H�WY�]U�PEP`���fe|��^_TMe[I`^aU�H�IEL�PRIBP
IEU�e��dL<�Bef��L�U�SMI�IEKML�Li'cL�WYIBP
UfZ�LYÉÏef�/NV��L�NM�]L�P`L<H�IYefI`^aU�H¦U��BTVL<�OefHQTJI]L�P`IE�
^aHM����L<�BPRSQP�IE�Be|^aHV^aHM��P`L<IOP`NV��^aIBP<�
G�H�edTMTd^�IR^�UdHcbQIEKML��EL�P`SV�aIBPÍZ�U��OP`IYefHQTMef�BTJÂ 
 
�P�efHQT����������Q��HML<IBP�ef�EL
e|��L<�Bef�dL�Um�dL<�OIEL<H�IE�`^ye|�yP�SQPt^aHM��Td^ 'cL<�EL<HVI�^aHV^aI`^ye|����LY^��dK�I�P`L<IBP�IEU�P`�/U�U�I]K�IEKML}Td^ 'cL<�EL<HQWYL�P ^aH��aL�ef�]HV^�HM�
IEKQefI��EL�PRSV��I�Z��EU�� P`�Je|��� Td^('\L<�]L<HQWYL�P�^aH�I]KML�^�HV^aI`^ye|����LY^a��K�IYP�UfZ�IEKML�HML<SM�Be|��HML<I`��U��EËMP<�

�6ef�V�aL	�}� � bV�OKV^yW]K��EL<NoU��EIBP
IEL�PRIBPÀZ�U���NM�EU���U�I]L<�BP<b�PRKMUm��Pf� ��������IEU}�QL.P#^��dHV^ �vW<e[H�I`�a��P`SMNQL<�`^aU���IEU
IEKML�P#^~É�L<��NV^a�`^yW<e|�
�aL�ef�EHV^aHM��P`�XPRIEL<��P���^aIEK���KV^_W]K�^aI�^yP�WYU���NQef�EL�T(�&��KML�e|�a��U��`^aIEKM�JP.ef�EL�WYU��/NQef�EL�T
SQPt^aHM��IEKML�
B�ELY�yefIR^��dL�^aHVZ�U��E��e[I`^aU�HëPEWYUd�EL
� ª ��G µ ®B¯Íe[H&^aHVZ�U��E��e[I`^aU�H&IEKML<Ud�EL<I`^yW���L�e�P`SM�EL�UfZ��aL�ef�]HV^�HM�
L��³W]^aL<HQWY�+PRSM����L�P`IEL�T����	��UdHMU�HML<HMË�U�efHQT}Ê��YefIEË�U�h���U�HMUdHML<HMË�U � � pt��°±^a��SM�EL��}� � NM�EL�P`L<HVIBP±IEKML��aL�e|�d^�HM�d�
U�HML<��U�SMI��EL�P`SV�aIBP�IEKQefIOefNMNQL�e[�O^aH�°±^a��SM�]L#!M���.e|�aU�HM��Pt^yTVL�IEKML.�EL�PRSV��IYP�UfZ�IEL<HM�ÜZ�U[�_T�WY�EU�PEPR���me|��^yTMefI`^aU�Hc�

�±ef�E��L�Td^yPEWY�EL<NQe[HQW]^�L�P6�oL<I`�ÍL<L<H�IEKML�I`��U���L�e�P`SM�]L�P(NQUf^aHVI�I]UCP`�MP`IEL<��P(��KV^_W]K.�oL<HML �QIEL�T}Pt^a��HV^ �vW<efHVI`�a�
Z��EU�� IEKML�L<�E�EU��]��WYU�SMH�IR^�HM�/��L<IEKMUMT¦SQP`L�T³Z�U���IEKML��aL�e|��^aHM����UdHML<��U�SMI.P`IESQTV����°MU���^�HQPRIBefHQWYL�b(IEKML��ELY�yefIR^��dL
^aHVZ�Ud�E��efI`^aU�H�P]WYU��EL�Z�U���Ã�Ud����L<�¦Td^ 'cL<�BP������/U��EL�IEKQefH�! � NQU[^�HVIBP
�QL<I`��L<L<H¦IEL<HM�ÜZ�Uf�yT�WY�EUVPEP`���mem�~^yTMefIR^�UdH
efHQT ��L�e|�d^aHM����U�HML<��U�SMI��4��L�W<em�~�.I]KQefI�LYÉQef��NV�aL�P¦ef�]L�WYU�SMHVIEL�T&edP}^aHQWYU��E�]L�WYIJ^�H IEKML��aL�e��d^aHM����U�HML<��U�SMI
P`IESQTV�¦UdHV�����OKML<H�IEKML}LYÉÏe[��NV�aL+�Oe�P��}^yPEW]�ye�PEP#^ �QL�T U�H�e���e �#Ud�`^aI#�JUfZ�IEKML�LY�aL<��L<H��ESMHQP<���OL<HQWYL�b±IEKV^yP
��L<IEKMUMT�UfZCL<�E�EUd�+WYU�SMHVI`^aHM��L<HMKQefHQWYL�P}I]KML��EL�PRSV��IYP}UfZCP`�MP`IEL<��P}P`SQW]K edP�Ã
U�����L<����KV^_W]K Z��EL � SML<HVI`�a�
��efËdL��oL<I#��L<L<H�U�HML¦efHQT �Q��L�W]�ye�P]Pt^ �vW<efI`^aU�H&L<�]�EU��BP��MSMI��Bef�ELY�a���JefË�LJ��U��ELJIEKQefH&Pt^�É�L<�E�EU��YP<�%��KML
Li'cL�WYI}UfZCIEKML¦Td^('\L<�]L<HQWYL�P�^aH�L<�E�EU��}WYU�SMH�IR^�HM� ^_P � SV^aIEL¦efNMNQef�EL<HVI�^aH���ef�V�aL�P��}� !¦���}� $��OKV^yWEK&P`KMUf�
IEKML��EL�P`SV�aIBP�Z�U����aL�e|��^aHM����U�HML<��UdSMI.efHQT¦IEL<HM�ÜZ�Uf�yT�WY�EU�PEPR���me|��^yTMefI`^aU�H�Z�U��Cem�~��UfZ�IEKML ����� LYÉQef��NV�aL�P�^aH�IEKML
NM�EU��/U�IEL<��IE�Be|^aHV^aHM�¦P`L<I��

�6ef�V�aL�P��}� !J���}� $/NM�EL�P`L<HVI�IEKML��EL�PRSV��IYP�UfZÍ�oU�IEK�IEL<HM�ÜZ�Uf�yT�WY�EU�PEPR���me|��^yTMefI`^aU�H�efHQT��aL�e��d^aHM����U�HML<��U�SMI
Z�U���L<�dL<�E��NM�EU���UdIEL<��LYÉQef��NV�aL��4��L<HQWYL�bCI]KML�P`L�IBef�V�aL�P¦e|���aUm�1e �d^_PRSQe|��WYUd��NQef�`^yP`U�H UfZ.I]KML��]L�P`SV�aIBP
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�SM�}�QL<�BPÀ^aH¦�QUf�yT ^aH¦IEKMLCI]L<HM�ÜZ�Uf�yTJWY�EU�PEPR���me|��^yTMefI`^aU�H�WYUf�aSM��HQP
^aHQTd^yW<efIEL¦IEKQefI�I]KML�LYÉÏe[��NV�aL��Oe�P�W]�ye�PEP#^ �QL�T ���EU�HM�J^aHòI]KML���e��`U��`^aI`��U[Z�W<edP`L�P<�W��KML�IEL<HM�ÜZ�Uf�yTòWY�EUVPEP`�
�mem�~^yTMefIR^�UdH WYUf�aSM��H�Z�U��M�6L<�BWYL<NMIE�EUdH��]L<NQU��EIYP.TVL�W]^a��e|�yP��QL�W<efSQPRLd�6L<�BWYL<NMI]�EU�H�UfZ�IEL<H�WYU�SV�yT�HMU�I��JefË�L
e�W]�aL�ef��TVL�W]^_P#^�UdHc� °Ï�EL � SML<H�I`�a��b6^aI}^yTVL<HVI`^ �QL�T&efH LYÉQef��NV�aL�e�P��QLY^aHM���oU�IEK�e�NM�]U���U�IEL<�}efHQT�e�HMU�HM�
NM�EU��/U�IEL<��U���bV^aI�^yTVL<H�I`^ �QL�T�L<H�LYÉQef��NV�aL}e�P��QLY^aHM�¦HMLY^aIEKML<���
G�H��QU�I]K¦UfZ I]KML�P`L+W<e�PRL�P<bMIEKML�L<�E�]U��CWYU�SMHVI
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