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Abstract

%JTDVTTJPO�PG�DMJNBUF�DIBOHF�JT�JNQFSBUJWF��8F�BSF�MJWJOH�JO�EFDJTJWF�
NPNFOU� GPS� UIF�IVNBO�TQFDJFT�� *G�XF�EP�OPU�BDU�ESBTUJDBMMZ�BOE�VS�
HFOUMZ
�JU�XJMM�CFDPNF�NPSF�EJGmDVMU�GPS�IVNBO�CFJOHT�UP�BEBQU�UP�UIF�
EFWBTUBUJOH�FGGFDUT�PG�HMPCBM�XBSNJOH��*O�1PSUVHBM
�FYUSFNF�XFBUIFS�
FWFOUT�QPUFOUJBUFE�CZ�DMJNBUF�DIBOHF�IBWF�DBVTFE�UIF�EFBUI�PG�UIF�
WVMOFSBCMF� QPQVMBUJPO� EVF� UP� UIF� QPPS� FOFSHZ� QFSGPSNBODF� PG� UIFJS�
IPNFT��5IJT�QPWFSUZ�JT�QSFTFOU�JO�UIF�IPVTJOH�CVJMEJOHT�PG�UIF�"SDIJ�
UFDUVSF�PG�UIF�.PEFSO�.PWFNFOU�

5IF�BJN�PG�UIJT�EJTTFSUBUJPO�JT�UP�SFOPWBUF�B�iNPEFSOw�SFTJEFOUJBM�DPN�
QMFY
�i#BJSSP�EBT�$BJYBT�EB�.BSJOIB�(SBOEFw�	#$.(

�DPNNJUUFE� UP�
UIF�QSFTFOU
�QSFTFSWJOH� JUT� JEFOUJUZ� o�NFUBNPSQIPTJT��5P�CBMBODF� UIF�
ESBXJOH�PG� UIF�CJPDMJNBUF�BSDIJUFDUVSF�TUSBUFHJFT�XJUI� UIF�POFT�UP� UIF�
CVJMEJOH�UP�SFRVBMJGZ
�BMXBZT�BJNJOH�GPS�UIF�PDDVQBOU�T�UIFSNBM�DPNGPSU�

8F�JOUFOE�UP�EFNPOTUSBUF�UIBU
�UP�BDIJFWF�UIF�FGmDBDZ�PG�SFRVBMJGZJOH�
B�CJPDMJNBUF�iNPEFSOw�CVJMEJOH
�TFWFSBM�mFMET�OFFE�UP�CF�EJTDVTTFE��
UP�FWBMVBUF�UIF�TPDJBM
�BSDIJUFDUVSBM�BOE�HFPHSBQIJD�DIBSBDUFSJTUJDT�PG�
UIF�TUVEZ�PCKFDU
�BDDPSEJOH�UP�UIF�iNPEFSOw�BOE�CJPDMJNBUF�QSBDUJDF�
PG�BSDIJUFDUVSF�

&YQFSJNFOUBMMZ
� UIJT�QSPKFDU� JOUFOET�UP�PGGFS� GVUVSF�QFEBHPHJD�TUSBUF�
HJFT�JO�CJPDMJNBUF�SFOPWBUJPOT�JO�iNPEFSOw�CVJMEJOHT
�PS�PUIFST��"MTP
�
JU�TFFLT�UP�DPOUSJCVUF�UP�UIF�SFnFDUJPO�PO�JODMVTJPO�PG�CJPDMJNBUF�SFHJ�
NFT�BOE�TUSBUFHJFT�JO�SFIBCJMJUBUJPO�PG�UIF�"SDIJUFDUVSF�PG�UIF�.PEFSO�
.PWFNFOU�

#FJOH�BCMF�UP�QSFTFSWF�UIF�iNPEFSOw�BSDIJUFDUVSF�JEFOUJUZ�BOE�DSFBUF�
B�CJPDMJNBUF�BSDIJUFDUVSF�POMZ�CSJOHT�BEWBOUBHFT� UP� UIF�QPQVMBUJPO��
NBJOUBJOJOH� BSDIJUFDUVSBM� IFSJUBHF
� SFEVDJOH� B� CVJMEJOH�T� FDPMPHJDBM�
GPPUQSJOU
�JNQSPWJOH�RVBMJUZ�PG�MJGF�BOE�MPXFSJOH�DPTUT�BTTPDJBUFE�XJUI�
UIFSNBM�DPNGPSU�

Keywords
#JPDMJNBUJD
�.PEFSO
�$MJNBUF
�&OFSHZ�&GmDJFODZ
�5IFSNBM�$PNGPSU
�#$.(�
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Resumo

"T�BMUFSBÎÜFT�DMJNÈUJDBT�TÍP�B�RVFTUÍP�NBJT�QSFNFOUF�EPT�OPTTPT�
UFNQPT��1PEFS�TF�È�EJ[FS�RVF�WJWFNPT�OVN�NPNFOUP�EFDJTJWP�QBSB�
B�FTQÏDJF�IVNBOB��4FN�VNB�BÎÍP�ESÈTUJDB�F�VSHFOUF
�TFSÈ�DBEB�WF[�
NBJT�EJGÓDJM
�QBSB�P�TFS�IVNBOP
�BEBQUBS�TF�BPT�FGFJUPT�EFWBTUBEPSFT�
EP�BRVFDJNFOUP�HMPCBM��0T�FYUSFNPT�DMJNÈUJDPT�QPUFODJBMJ[BEPT�QFMB�
BMUFSBÎÍP�DMJNÈUJDB�FN�1PSUVHBM�UÐN�QSPWPDBEP�B�NPSUF�EB�QPQVMBÎÍP�
NBJT�JEPTB�F�DBSFODJBEB�EFWJEP�BP�HSBV�EF�QPCSF[B�FOFSHÏUJDP�EBT�
TVBT�IBCJUBÎÜFT��&TUB�QPCSF[B�FTUÈ�NVJUP�QSFTFOUF�OPT�FEJGÓDJPT�IB�
CJUBDJPOBJT�EB�"SRVJUFUVSB�EP�.PWJNFOUP�.PEFSOP��

0� PCKFUJWP� EB�EJTTFSUBÎÍP�QBTTB�QPS� SFRVBMJmDBS� VN�DPOKVOUP� SFTJ�
EFODJBM�iNPEFSOPw
�P�#BJSSP�EBT�$BJYBT�EB�.BSJOIB�(SBOEF�	#$.(

�
DPNQSPNFUJEP�DPN�P�QSFTFOUF
�QSFTFSWBOEP�B�TVB�JEFOUJEBEF�o�NF�
UBNPSGPTF��$POTFHVJS�FRVJMJCSBS�P�EFTFOIP�EBT�FTUSBUÏHJBT�EB�BSRVJ�
UFUVSB�CJPDMJNÈUJDB�DPN�BT�EP�FEJGÓDJP�B�SFRVBMJmDBS
�WJTBOEP�TFNQSF�
P�DPOGPSUP�UÏSNJDP�EP�IBCJUBOUF��

1SFUFOEF�TF�EFNPTUSBS�RVF
�QBSB�TF�BUJOHJS�B�FmDÈDJB�EF�VNB�SFRVB�
MJmDBÎÍP�CJPDMJNÈUJDP�EF�VN�FEJGÓDJP�iNPEFSOPw
�Ï�OFDFTTÈSJP�BCPSEBS�
WÈSJPT�DBNQPT��P�FTUVEP�EBT�DBSBDUFSÓTUJDBT�TPDJBJT
�BSRVJUFUØOJDBT�F�
HFPHSÈmDBT�EP�PCKFUP�EF�FTUVEP
�TFOEP�BT�EVBT�ÞMUJNBT�QFSTQFUJWB�
EBT�TFHVOEP�P�PMIBS�EB�"SRVJUFUVSB�i.PEFSOBw�F�#JPDMJNÈUJDB�

0�FTQÓSJUP�FYQFSJNFOUBM�EFTUF�FTUVEP�F�SFRVBMJmDBÎÍP
�QSFUFOEF�PGF�
SFDFS�FTUSBUÏHJBT�QFEBHØHJDBT� GVUVSBT�FN�SFRVBMJmDBÎÜFT�CJPDMJNÈ�
UJDBT�FN�FEJGÓDJP� iNPEFSOPw�PV�FN�PVUSP�RVBMRVFS��%FTFKB� UBNCÏN�
DPOUSJCVJS�QBSB�B�SFnFYÍP�EB�JODMVTÍP�EF�SFHJNFT�F�FTUSBUÏHJBT�CJPDMJ�
NÈUJDBT�OB�SFBCJMJUBÎÍP�EB�"SRVJUFUVSB�EP�.PWJNFOUP�.PEFSOP�

$PODJMJBS�B�QSFTFSWBÎÍP�EB�JEFOUJEBEF�EB�BSRVJUFUVSB�iNPEFSOBw�DPN�
B� JNQMFNFOUBÎÍP�EB�BSRVJUFUVSB�CJPDMJNÈUJDB
� TØ� USB[� WBOUBHFOT�BP�
)PNFN��QSFTFSWBÎÍP�EP�QBUSJNØOJP�BSRVJUFUØOJDP
�SFEVÎÍP�EB�QFHB�
EB� FDPMØHJDB� EP� FEJGÓDJP
� RVBMJEBEF�EF� WJEB� F� SFEVÎÍP� OPT� DVTUPT�
DPN�P�DPOGPSUP�UÏSNJDP��

Keywords
3FRVBMJmDBÎÍP
�#JPDMJNÈUJDP
�.PEFSOP
�$MJNB
�&mDJÐODJB�&OFSHÏUJDB
�
$POGPSUP�5ÏSNJDP
�#$.(
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INTRODUÇÃO

INTRODUÇÃO

0CKFUP
0CKFUJWP
.FUPEPMPHJB�F�&TUSVUVSB�



��

i%FTEF� PT� UFNQPT�NBJT� SFNPUPT� RVF� B� QSJODJQBM� mOBMJEBEF�EB� IB-
CJUBÎÍP�Ï�BKVEBS�P�TFS�IVNBOP�B�DPNCBUFS�NFMIPS�BT�JODPOTUÉODJBT�
IPTUJT�EP�NFJP�BNCJFOUF�F�B�QSPUFHFS�TF�EBT�DPOEJÎÜFT�DMJNÈUJDBT�
adversas.”1 

/FTTFT�UFNQPT�NBJT�SFNPUPT�BJOEB�OÍP�FYJTUJBN�PT�DPODFJUPT�EF�BS�
RVJUFUVSB�CJPDMJNÈUJDB�PV�TPMBS�QBTTJWB
�NBT�FYJTUJB�VN�DPOIFDJNFOUP�
WFSOBDVMBS
�DBSBDUFSJ[BEP�QFMB�OPÎÍP�NVJUP�FYBUB
�QPS�WJB�TFOTJUJWB
�
EB�SFMBÎÍP�FOUSF�P�DMJNB
�B�GPSNB
�P�NBUFSJBM�DPOTUSVUJWP�F�P�CFN�FTUBS�
GÓTJDP��

/P�FOUBOUP
�PT�NFDBOJTNPT�F�BT�JOTUSVÎÜFT�EFJYBEBT�QPS�RVFN�DPOT�
USVÓB
�TFHVOEP�P�DPOIFDJNFOUP�WFSOBDVMBS
� GPSBN�TF�EFTWBOFDFOEP�
BP�MPOHP�EPT�TÏDVMPT�F�TVCTUJUVÓEPT�QPS�VNB�TVQPTUB�BSRVJUFUVSB�NP�
EFSOB�SBDJPOBM��&TUB�UFOEÐODJB�FSB�DBSBDUFSJ[BEB�QPS�DPOTUSVÎÜFT�BS�
CJUSBSJBNFOUF�PSJFOUBEBT�BPT�QPOUPT�DBSEFBJT��

0�CFN�FTUBS�EP�)PNFN�UPSOPV�TF�NVJUP�EFQFOEFOUF�EP�VTP�EB�FOFS�
HJB��0�DVTUP�EFTUB
�EFTQFOEJEB�OB�DMJNBUJ[BÎÍP
�OÍP�QBSB�EF�TVCJS�B�
VN�SJUNP�ESBNÈUJDP�F�PT�NBJT�WVMOFSÈWFJT�FDPOPNJDBNFOUF
�TÍP�PT�
RVF�NBJT�TPGSFN�

$BEB� WF[�NBJT� FN�1PSUVHBM� TF� DPNFÎB�B� SFDPOIFDFS� B� HSBWJEBEF�
EP�QSPCMFNB�EB�QPCSF[B�FOFSHÏUJDB
�NFTNP�TFOEP�EPT�QBÓTFT�EF�
DMJNB�NBJT� BNFOP�EB�6OJÍP�&VSPQFJB��.BJT� EF�NFUBEF�EP�QBSRVF�
IBCJUBDJPOBM�FN�1PSUVHBM�OÍP�BUJOHF�PT�NÓOJNPT�EF�FmDJÐODJB�FOFS�
HÏUJDB�FTUJQVMBEPT�QFMB�0SHBOJ[BÎÍP�.VOEJBM�EB�4BÞEF��"�QPQVMBÎÍP�
NBJT�QPCSF�Ï�B�NBJT�BGFUBEB
�OÍP�UFOEP�SFDVSTPT�NPOFUÈSJPT�QBSB�TF�
QSPUFHFS�EBT�BMUFSBÎÜFT�DMJNÈUJDBT
�CFN�DPNP�EJNJOVJS�B�TVB�QFHBEB�
BNCJFOUBM��&N�����
�Ï�P����QBÓT�OP�SBOLJOH�EB�6OJÍP�&VSPQFJB
�POEF�
B�QPQVMBÎÍP�Ï�JODBQB[�EF�NBOUFS�B�DBTB�BEFRVBEBNFOUF�BRVFDJEB�
EFWJEP�BP�TFV�FTUBEP�EF�QPCSF[B�

7JWFN�TF�UFNQPT�POEF�Ï�WJTÓWFM�P�DSFTDJNFOUP�EB�QSFPDVQBÎÍP�QFMB�
DSJTF� BNCJFOUBM�NBT� FTUB� OÍP� BDPNQBOIB� B� WFMPDJEBEF� EB� EFHSB�
EBÎÍP�EP�OPTTP�IBCJUBU��0�BRVFDJNFOUP�HMPCBM�Ï�VNB�EBT�NBJPSFT�
QSFPDVQBÎÜFT�EP�NVOEP�F�UFN�WJOEP�B�BHVEJ[BS�TF�OPT�ÞMUJNPT�BOPT��
1PSUVHBM�Ï�P����1BÓT�OP�SBOLJOH�EB�6OJÍP�&VSPQFJB
�FN�����
�OP�RVF�
UPDB�BP�DPOUSJCVUP�QBSB�P�FGFJUP�EF�FTUVGB�

"T�BMUFSBÎÜFT�DMJNÈUJDBT�OP�DMJNB�VSCBOP�TÍP�DBEB�WF[�NBJT�TFOUJ�
EBT�F�B� JODBQBDJEBEF�EF�SFTQPTUB�B�FTUBT�Ï�DBEB�WF[�NBJT�WJTÓWFM��
)PKF�B�BEBQUBÎÍP�DMJNÈUJDB�Ï�VN�EPT�NBJPSFT�EFTBmPT�EBT�DJEBEFT��
"T�ÈSFBT�VSCBOBT�TÍP�BT�NBJT�WVMOFSÈWFJT�B�NJDSPDMJNBT�NVJUP�TFWF�
SPT�EFWJEP�ËT�TVBT�DBSBDUFSÓTUJDBT�NPSGPMØHJDBT
�CFN�DPNP�Ë�HSBOEF�

1.� (0/±"-7&4
� )��� (3"�
±"
�+��.BSJ[��$PODFJUPT�CJP�
DMJNÈUJDPT�QBSB�PT�FEJGÓDJPT�
FN�1PSUVHBM��1ÈH���
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DPODFOUSBÎÍP�QPQVMBDJPOBM��&YFNQMP�EJTTP�TÍP�PT�FWFOUPT�DMJNÈUJDPT�
FYUSFNPT�F�BT�iJMIBT�EF�DBMPS�F�GSJPw�RVF�EFTFODBEFJBN�HSBOEFT�BN�
QMJUVEFT�UÏSNJDBT�

“(...) efeitos na saúde da população tanto das ondas de calor como 
EBT�WBHBT�EF�GSJP�FWJEFODJBOEP�TF�FN�BNCPT�PT�DBTPT�B�WVMOFSBCJMJ-
EBEF�EJGFSFODJBEB�EF�EJGFSFOUFT�HSVQPT�QPQVMBDJPOBJT�w2  

7ÈSJPT�FTUVEPT�UÐN�EFNPTUSBEP�P�JNQBDUP�F�P�QFSJHP�EBT�UFNQFSB�
UVSBT� FYUSFNBT� QBSB� B� TBÞEF� EBT� QFTTPBT�� ²� OPT� JEPTPT
� EPFOUFT�
DSØOJDPT
�JOEJWÓEVPT�TPDJBMNFOUF�JTPMBEPT�F�OBT�GBJYBT�QPQVMBDJPOBJT�
TPDJPFDPOPNJDBNFOUF�NBJT�EÏCFJT
�POEF�TF�TFOUFN�NBJT�FTUFT�FGFJ�
UPT
�DIFHBOEP�B�QSPWPDBS�B�NPSUF�

"T�DJEBEFT�BQSFTFOUBN�VNB�QBJTBHFN�DPNQMFYB�EFWJEP�BP�JOUFOTP�
F�EFTNFEJEP�DSFTDJNFOUP�VSCBOP��"�DPCFSUVSB�OBUVSBM� GPJ� GSBHNFO�
UBEB�F�TVCTUJUVÓEB�QPS�VNB�DPNCJOBÎÍP�EF�NBUFSJBJT�JNQFSNFÈWFJT
�
DPN�DPSFT
�WPMVNFUSJBT�F�DBSBDUFSÓTUJDBT�GÓTJDP�RVÓNJDBT�EJTUJOUBT�EBT�
PSJHJOBJT
�TFN�RVF�IPVWFTTF�VNB�BWBMJBÎÍP�EPT�QPUFODJBJT�JNQBDUPT��
)PKF�FYJTUF�VNB�JODBQBDJEBEF�EPT�FDPTTJTUFNBT�TVQPSUBSFN�BT�BUJ�
WJEBEFT�IVNBOBT
�B�RVBMJEBEF�EPT�BNCJFOUFT�VSCBOPT�F�P�CFN�FT�
UBS�EBT�QFTTPBT���5PEBT�FTUBT�USBOTGPSNBÎÜFT�QPUFODJBMJ[BSBN�P�RVF�
IPKF�DIBNBNPT�EF�iJMIBT�EF�DBMPS�F�GSJPw�

0�QFSJHP�QBSB�B�TBÞEF�IVNBOB�BVNFOUB�RVBOEP�PT�DPOUFYUPT�CJP�
DMJNÈUJDPT�TÍP�EFTGBWPSÈWFJT��0�SJTDP�Ï�NBJPS�RVBOEP�FYJTUF�B�TJNVM�
UBOFJEBEF� EF� FQJTØEJPT� DMJNÈUJDPT� FYUSFNPT� F� WVMOFSBCJMJEBEF� EPT�
PSHBOJTNPT�	DBQBDJEBEF�EF�SFTQPTUB�ËT�BEWFSTJEBEFT
��

2. $0/(3&440� %"� (&0�
(3"'*"� 10356(6&4"� ���
10350��"T�EJNFOTÜFT�F�B�
SFTQPOTBCJMJEBEF� TPDJBM� EB�
HFPHSBmB��9*�$POHSFTTP�EB�
HFPHSBmB� QPSUVHVFTB�� MJWSP�
EF�BUBT��1ÈH�����
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Objeto

0�FTUVEP�EP� DMJNB� F� EB� FmDJÐODJB� FOFSHÏUJDP� SFDBJ� TPCSF� P�#BJSSP�
EBT�$BJYBT�EB�.BSJOIB�(SBOEF�	#$.(
��4JUB�OP�DFOUSP�EB�DJEBEF�EB�
.BSJOIB�(SBOEF
�OB�3VB�-VÓT�EF�$BNÜFT��1SPKFUBEP�QFMP�BSRVJUFUP�
'SBODJTDP�EB�$PODFJÎÍP�4JMWB
� JOTFSJEP�OP�QSPHSBNB�EBT�$BTBT�EF�
3FOEB�&DPOØNJDB�	$3&

�mOBODJBEP�QFMP�PSHBOJTNP�EBT�)BCJUBÎÜFT�
&DPOØNJDBT�EB�'FEFSBÎÍP�EF�$BJYBT�EF�1SFWJEÐODJB�	)&�'$1

�NBJT�
DPODSFUBNFOUF
�QFMB�JOTUJUVJÎÍP�EB�$BJYB�4JOEJDBM�EF�1SFWJEÐODJB�EP�
1FTTPBM�EB�*OEÞTUSJB�7JESFJSB��"�TVB�DPOTUSVÎÍP�JOJDJPV�TF�FN�������
)PKF�BQSFTFOUB�VN�FTUBEP�EF�EFHSBEBÎÍP�WJTÓWFM
�QSPCMFNBT�EF�TBMV�
CSJEBEF�F�EFmDJÐODJB�OP�DPOUSPMP�BNCJFOUBM��

0�#$.(�GB[�QBSUF�EB�IJTUØSJB�EB�"SRVJUFUVSB�EP�.PWJNFOUP�.PEFSOP�
FN�1PSUVHBM��0CSB�TJOHVMBS�F�iNPEFSOBw�QFMB�JOPWBÎÍP�GPSNBM�F�DPO�
DFJUPT�CBTF��0�EFTFOIP�EP�CBJSSP�QSPWÏN�EBT�SFHSBT�EP�QSPHSBNB�
EBT�$3&
�EP�HPTUP�F�EPT�NÏUPEPT�QSPKFUVBJT�EP�BVUPS��

0�CBJSSP� Ï�EFmOJEP�QPS�EPJT�CMPDPT�EF�EPJT�QJTPT�QFSQFOEJDVMBSFT�
FOUSF�TJ
�BSUJDVMBOEP�B�WPMVNFUSJB�DPN�P�UFDJEP�VSCBOP�F�DPN�B�BQSP�
QSJBÎÍP�EPT�IBCJUBOUFT�EPT�FTQBÎPT�FYUFSJPSFT�QÞCMJDPT�F�QSJWBEPT��
0�QSPKFUP�EP�CBJSSP�Ï�DPSPBEP�DPN�VN�KBSEJN�QÞCMJDP
�QPTTJCJMJUBOEP�B�
MJHBÎÍP�FOUSF�EJGFSFOUFT�DMBTTFT�TPDJBT��6N�EPT�CMPDPT�FSB�DPNQPTUP�
QPS�DBTBT�FN�CBOEB�DPN�FTQBÎPT�FYUFSJPSFT�QSJWBEPT
� SFTFSWBEBT�
BPT� GVODJPOÈSJPT�BENJOJTUSBUJWPT�� �0�PVUSP�CMPDP�QPTTVÓB�VNB�WJTÍP�
NBJT�NPEFSOB
�DPNQPTUP�QPS�PJUP�DBTBT�DPN�VN�TJTUFNB�EF�BDFTTP�
QPS�HBMFSJB
�EFTUJOBEP�BP�PQFSBSJBEP�3��

)PKF
�B�NBJPSJB�EBT�IBCJUBÎÜFT�EP�CBJSSP�FTUÍP�BP�FODBSHP�EP�*OTUJUV�
UP�EF�(FTUÍP�'JOBODFJSB�EF�4FHVSBOÎB�4PDJBM�	*('44
�F�BT�SFTUBOUFT
�
TPC�HFTUÍP�QBSUJDVMBS��4FN�NFMIPSJBT�TVCTUBODJBJT�OB�FmDJÐODJB�FOFS�
HÏUJDB
�P�CBJSSP�DBSBDUFSJ[B�TF�QFMB�SFBMJEBEF�QSFDÈSJB�TPDJPFDPOØNJ�
DB�F�BNCJFOUBM��

"�GBMUB�EF�SFDVSTPT�NPOFUÈSJPT
�NÈ�FmDJÐODJB�FOFSHÏUJDB�EB�IBCJUBÎÍP�
F�EFMJDBEB�DPOEJÎÍP�GÓTJDB�EP�IBCJUBOUF�EP�#$.(
�BMJNFOUBN�WVMOF�
SBCJMJEBEF�TPDJBM
�FDPOØNJDB�F�BNCJFOUBM
�SFNFUFOEP�QBSB�OPÎÜFT�EF�
DBSÐODJB�F�EF�FYDMVTÍP��

3. 5"7"3&4
� .BSJB� 'FS�
OBOEB�(BTQBS��)BCJUBÎÜFT�
FDPOØNJDBT��'FEFSBÎÍP�EF�
DBJYBT� EF� QSFWJEÐODJB�� BS�
RVJUFUVSB�F�NPEPT�EF�BUVB�
ÎÍP�OP�FYFSDÓDJP�EP�QSPKFUP��
1ÈH�����
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Imagem 1.�1PSNFOPS�EB�GB�
DIBEB�OBTDFOUF�EP�CMPDP�#��
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Imagem 2.� 7JTUB�EB� GBDIBEB�
TVM�EP�CMPDP�#�F�EBT�GBDIBEBT�
OBTDFOUF�EPT�CMPDPT�"�F�#�

Imagem 3.� 7JTUB� EB� GBDIB�
EB�OPSUF�EP�CMPDP�#�F�EBT�
GBDIBEBT�OBTDFOUF�EPT�CMP�
DPT�"�F�#�

Imagem 4.�7JTUB�EB�GBDIBEB�
OPSUF�EP�CMPDP�#�F�EBT� GB�
DIBEBT�QPFOUF� EPT�CMPDPT�
"�F�#�

Imagem 5.�7JTUB�EB� GBDIBEB�
TVM�EP�CMPDP�#�F�EBT� GBDIB�
EBT�QPFOUF�EPT�CMPDPT�"�F�#�
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4.� 4&33"
� 3BGBFM�� "SRVJUF�
UVSB�Z�$MJNBT��1ÈH����

Objetivo

0�PCKFUJWP�EB�EJTTFSUBÎÍP�Ï�BERVJSJS�DPOIFDJNFOUP�TPCSF�B�BSRVJUF�
UVSB�CJPDMJNÈUJDB�F�BQMJDÈ�MB�OVNB�QSPQPTUB�EF�SFRVBMJmDBÎÍP�EF�VN�
FEJGÓDJP�iNPEFSOPw
�P�#BJSSP�EBT�$BJYBT�EB�.BSJOIB�(SBOEF
�DPN�UP�
EBT�BT�TVBT�DBSBDUFSÓTUJDBT�DPOTUSVUJWBT
�TPDJBJT�F�HFPHSÈmDBT��

"�SFRVBMJmDBÎÍP�UFN�P�QSPQØTJUP�EF�QSFTFSWBS�P�1BUSJNØOJP�EB�"SRVJUF�
UVSB�EP�.PWJNFOUP�.PEFSOP�F�NFMIPSBS�P�OÓWFM�FOFSHÏUJDP�EB�PCSB�FN�
FTUVEP��"�DPOTFSWBÎÍP�BTTFOUB�OVNB�MJTUB�EF�QSJPSJEBEF�EF�QSFTFSWB�
ÎÍP�POEF�P�QSJODJQBM�BTQFUP�OÍP�Ï�B�JNBHFN
�NBT�TJN�BT�JEFJBT�RVF�
GVOEBNFOUBN�B�PCSB�FN�FTUVEP��"�NFMIPSJB�EB�FmDJÐODJB�FOFSHÏUJDB�
QBTTB�QFMB�VUJMJ[BÎÍP�EPT�FMFNFOUPT�F�GBUPSFT�DMJNÈUJDPT
�FN�CFOFGÓDJP�
EP�FEJGÓDJP
�QBSB�NJOJNJ[BS�PT�JNQBDUPT�BNCJFOUBJT
�SFEV[JS�P�DPOTVNP�
FOFSHÏUJDP�F�PGFSFDFS�NFMIPS�RVBMJEBEF�EF�WJEB�BPT�MPDBUÈSJPT��

&TUB� EJTTFSUBÎÍP� QSFUFOEF�NPOUBS� BMHVNBT� FTUSBUÏHJBT� EF� DPOUSPMP�
CJPDMJNÈUJDP�OB�SFRVBMJmDBÎÍP�EP�#$.(��$POUVEP
�PT�EFTFOIPT�OÍP�
EFWFN�TFS�JOUFSQSFUBEPT�DPNP�GB[FOEP�QBSUF�EF�VN�QPTTÓWFM�QSPKFUP�
EF�FYFDVÎÍP��"�SFRVBMJmDBÎÍP�JNQMFNFOUB�FTUSBUÏHJBT�QBTTJWBT�BEF�
RVBEBT�BPT�QSJODÓQJPT�EF�SFTQPOTBCJMJEBEF�TPDJBM�F�BNCJFOUBM��&TUBT�
NFEJEBT� UÐN�FN�WJTUB�VN� JODSFNFOUP�EP�DPOGPSUP� UÏSNJDP�OP� GPHP
�
DPOUSJCVJOEP�QBSB�B�FDPOPNJB�EF�FOFSHJB�F�WJTBOEP�P�EFTFOWPMWJNFO�
UP�TVTUFOUÈWFM��

$PN�P�FTUVEP�EBT�WÈSJBT�UFNÈUJDBT�EFTUF�USBCBMIP
�QSFUFOEF�TF�RVF�
P�QSPEVUP�mOBM�OÍP�DPOTJTUB�OVNB��i	���
TPMVÎÍP�ÞOJDB
�SÓHJEB�F�FTUÈUJ-
DB��P�DPOUSPMF�EP�NFJP�BNCJFOUF�FYJHF�VN�DFSUP�EFTDPOUSPMF�F�OÍP�Ï�
QPTTÓWFM�GB[FS�TJNQMFTNFOUF�iFOHFOIBSJB�BNCJFOUBMw
�RVBMRVFS�BCPS-
EBHFN�UÏDOJDP�OVNÏSJDB�EFWF�TFS�FOUFOEJEB�DPNP�VN�DPNQMFNFO-
UP�BP�RVF�DIBNBSÓBNPT�EF�iBSRVJUFUVSB�BNCJFOUBMw
�VNB�BCPSEBHFN�
HMPCBM�BP�EFTFOIP
�OP�RVBM�B�QFTTPB�SFDFUPSB�EP�NFTNP�QBTTF�B�TFS�
o primeiro fator a considerar.”4��

&TUF�USBCBMIP�QSFUFOEF�DPOUSJCVJS�QBSB�B�SFnFYÍP�TPCSF�B�JODMVTÍP�EF�
SFGPSNBT�CJPDMJNÈUJDBT�F�EF�FTUSBUÏHJBT�EF�DPOUSPMP�CJPDMJNÈUJDP
�OB�
SFBCJMJUBÎÍP�GÓTJDB�EF�FEJGÓDJPT�iNPEFSOPTw
�QBSB�DPNCBUFS�B�QPCSF[B�
F�QSPNPWFS�B�JODMVTÍP�TPDJBM�EPT�IBCJUBOUFT
�F�BTTJN�EJNJOVJS�B�QSJWB�
ÎÍP�TPDJPFDPOØNJDB�F�BNCJFOUBM��

0�FTQÓSJUP�FYQFSJNFOUBM�EFTUB�SFRVBMJmDBÎÍP�QSFUFOEF�HVJBS�FTUSBUÏ�
HJBT�QFEBHØHJDBT�QBSB�GVUVSBNFOUF�FOTJOBS�B�BWBMJBS�F�DPOTFSWBS�B�
FTTÐODJB�EP�1BUSJNØOJP�EB�"SRVJUFUVSB�.PEFSOB
�DPNQSPNFUJEP�DPN�
P�QSFTFOUF�F�GVUVSP�
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1SFUFOEF�TF�BMFSUBS�PT�BSRVJUFUPT
�PT�FOHFOIFJSPT
�PT�DPOTUSVUPSFT
�PT�
FTUVEBOUFT
�BT�BVUBSRVJBT�F�PT�EFNBJT�HBCJOFUFT�EF�QSPKFUPT�QBSB�BT�
BMUFSBÎÜFT�DMJNÈUJDBT
�B�QPCSF[B�FOFSHÏUJDB�F�BT�DPOEJÎÜFT�EB�IBCJ�
UBÎÍP�FN�1PSUVHBM�

Metodologia e Estrutura�

0�#$.(�Ï�VN�FEJGÓDJP� iNPEFSOPw�DPN�HSBWFT�QSPCMFNBT� UÏSNJDPT�
QFMB�TVB�DPODFÎÍP
�VUJMJ[BOEP�DPNP�ÞOJDB�TPMVÎÍP�PT�EJTQPTJUJWPT�EF�
DMJNBUJ[BÎÍP�RVF�DPOUSJCVÓFN�QBSB�P�BRVFDJNFOUP�EP�QMBOFUB��0VUSB�
DPOTFRVÐODJB�EP�VTP�EFTUFT�BQBSFMIPT�Ï�P�DVTUP�FMFWBEP�OBT�DPOUBT�
NFOTBJT�EF�FOFSHJB�EPT�IBCJUBOUFT�TPDJPFDPOPNJDBNFOUF�EÏCFJT���

1BSB�TF�DIFHBS�B�VNB�SFRVBMJmDBÎÍP�CJPDMJNÈUJDB�FN�PCSB�iNPEFSOBw�
Ï�GVOEBNFOUBM�BOBMJTBS�P�FEJGÓDJP�QFMB�TVB�IJTUØSJB�F�QFMP�RVF�SFQSF�
TFOUB�BP�.PWJNFOUP�.PEFSOP�F�BPT�DJEBEÍPT��1PTUFSJPSNFOUF
�BCPS�
EBN�TF�BT�WBSJÈWFJT��P�DMJNB�F�P�IBCJUBOUF��1BSB�mOBMJ[BS
�BOBMJTB�TF�P�
EFTFNQFOIP�FOFSHÏUJDP�EP�FEJGÓDJP�F�BT�NFMIPSFT�TPMVÎÜFT�QBTTJWBT�
QBSB�P�DPNCBUFS�

$PN�JTUP
�B�QSJNFJSB�GBTF�EB�EJTTFSUBÎÍP�QBTTB�QPS�FOUFOEFS�P�GFOØ�
NFOP�EBT�BMUFSBÎÜFT�DMJNÈUJDBT�F�EB�QPCSF[B�FOFSHÏUJDB�FN�1PSUV�
HBM��"OBMJTB�TF�P�DPOUSJCVUP�EPT�FEJGÓDJPT�OP�BVNFOUP�EP�BRVFDJNFOUP�
EP�QMBOFUB
�P�BHSBWBNFOUP�EB�QPCSF[B�FOFSHÏUJDB�OP�QBSRVF�IBCJUB�
DJPOBM�QPSUVHVÐT
�FTQFMIBEP�OP�BNCJFOUF�EP�#$.(�

/VNB�TFHVOEB�GBTF
�USBUB�TF�B�EJTDVTTÍP�JOUFSOBDJPOBM�F�OBDJPOBM�EB�
QSFTFSWBÎÍP�EB�"SRVJUFUVSB�EP�.PWJNFOUP�.PEFSOP��&TUB�EJTDVTTÍP�
DSV[B�USÐT�DBNQPT��FEJGÓDJP
�JEFOUJEBEF�F�NFJP�BNCJFOUF��1SFUFOEF�TF�
SFnFUJS�TPCSF�B�DBQBDJEBEF�USBOTGPSNBEPSB�EP�.PWJNFOUP�.PEFSOP
�B�
TVB�BEBQUBÎÍP�F�BUVBMJ[BÎÍP
�EFTEF�BT�TVBT�PSJHFOT�BUÏ�BPT�EJBT�EF�
IPKF��²�QFSUJOFOUF�BOBMJTBS�WÈSJPT�UJQPT�EF�JOUFSWFOÎÜFT�DPN�mOBMJEB�
EFT�EJTUJOUBT�FN�FEJGÓDJPT�iNPEFSOPTw��"OBMJTB�TF�P�PCKFUP�EF�FTUVEP�
TFHVOEP�P�QSPHSBNB�FN�RVF�FTUÈ� JOTFSJEP
�P�BVUPS�F�P�.PWJNFOUP�
.PEFSOP��%FQPJT�EF�JEFOUJmDBEB�B�JEFOUJEBEF�EP�FEJGÓDJP
�DPNQBSB�
�TF�DPN�P�FTUBEP�BUVBM�

/VNB�GBTF�QPTUFSJPS
�DBSBUFSJ[B�TF�P�DMJNB�F�PT�SFTQFUJWPT�GBUPSFT�F�
FMFNFOUPT��1SFUFOEF�TF�DPOIFDFS�P�DPODFMIP�EB�.BSJOIB�(SBOEF�F�
PT�NJDSPDMJNBT�RVF�TF�GB[FN�BÓ�TFOUJS��"OBMJTB�TF�OP�CBJSSP
�B�QPTTJ�
CJMJEBEF�EF�BDPOUFDFS�FQJTØEJPT�DMJNÈUJDPT�FYUSFNPT�F�iJMIBT�EF�DBMPS�
F�GSJPw��1PS�ÞMUJNP�DPNQSFFOEFS�B�JNQMBOUBÎÍP�EP�CBJSSP�F�DPNP�FTUÈ�
FYQPTUP�ËT�RVFTUÜFT�UFSSJUPSJBJT�F�DMJNÈUJDBT���
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4F�Ï� JNQSFTDJOEÓWFM�DMBSJmDBS�B�WBSJÈWFM�FYUFSJPS
�P�DMJNB
�Ï� UBNCÏN�
JNQPSUBOUF� DMBSJmDBS� B� WBSJÈWFM� JOUFSJPS
� P� )PNFN�� DPNQSFFOEFS� BT�
TVBT�FYJHÐODJBT� GÓTJDBT
�OÍP�FTRVFDFOEP�BT�QTÓRVJDBT
� UFOEP�TFN�
QSF�FN�DPOUB�P�TFV�FTUBEP�TPDJPFDPOØNJDP�QBSB�EJNJOVJS�B�TVB�WVM�
OFSBCJMJEBEF��$BEB�QFTTPB�FYJHF�VN�EFUFSNJOBEP�OÓWFM�EF�DPOGPSUP
�
TFHVOEP�B�JEBEF
�TFYP�F�QBUPMPHJBT��1BSB�JTTP
�FTUVEBN�TF�BT�ÈSFBT�
EB�UFSNPSSFHVMBÎÍP�F�PT�ÓOEJDFT�EF�DPOGPSUP�UÏSNJDP��1SPDVSB�TF�DPO�
UBDUP�EJSFUP�DPN�P�IBCJUBOUF�QBSB�QFSDFCFS�B�TVB�SFBMJEBEF�

/VNB�ÞMUJNB�GBTF
�QBSB�BMDBOÎBS�P�DPOGPSUP�OPT�NÞMUJQMPT�GPHPT
�JEFO�
UJmDBN�TF�PT�QSPCMFNBT�FOFSHÏUJDPT��²�DSVDJBM�BTTJOBMBS�BT�QBUPMPHJBT�
F�EFmDJÐODJBT�EPT�JNØWFJT��"OBMJTBN�TF�BMHVNBT�SFRVBMJmDBÎÜFT�EF�
ÉNCJUP�EB�FmDJÐODJB�FOFSHÏUJDB�F�TVTUFOUÈWFM��"OBMJTBEBT�BT�CBTFT�
EF�DPOIFDJNFOUP�F�PMIBS�DSÓUJDP
�JOJDJB�TF�P�QSPDFTTP�EF�JOUFSWFOÎÍP��
%FmOFN�TF�F�EFTFOIBN�TF�BT�FTUSBUÏHJBT�EF�DPOUSPMP�CJPDMJNÈUJDP��
QSPNPWFS�PT�HBOIPT�UÏSNJDPT�	DPOUSPMP�TPMBS�F�DPNCBUFS�BT�QFSEBT
�
F�BVNFOUBS�B�RVBMJEBEF�EP�BS�	WFOUJMBÎÍP
��
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    1.  CONTEXTUALIZAÇÃO

   1.1  POBREZA ENERGÉTICA EM PORTUGAL

   1.2  HISTÓRIA DO BCMG

1.2.1  O PROGRAMA DAS HE-FCP
� 0�BSRVJUFUP�EBT�)&
� "EBQUBÎÍP�BP�DBSÈDUFS�EP�IBCJUBOUF
� 0�QSPKFUP

1.2.2  O AUTOR

���$0/5&956"-*;"±°0



��

1.1 POBREZA ENERGÉTICA EM PORTUGAL

"�QPCSF[B�FOFSHÏUJDB�USBEV[�TF�OB�JODBQBDJEBEF�EF�NJMIBSFT�EF�GB�
NÓMJBT�DVTUFBSFN�BT�TVBT�OFDFTTJEBEFT�EF�DPOGPSUP�UÏSNJDP
�OBT�TVBT�
IBCJUBÎÜFT
�QBSB�BRVFDFS�PV�BSSFGFDFS�EF�GPSNB�BEFRVBEB��

$POGPSNF� P� 0CTFSWBUØSJP� EB� 6OJÍP� &VSPQFJB� 	6&
� QBSB� B� 1PCSF[B�
&OFSHÏUJDB
�NBJT�EF����NJMIÜFT�EF�GBNÓMJBT�FVSPQFJBT�WJWFN�FN�QP�
CSF[B�FOFSHÏUJDB��"QFTBS�EFTUB�SFBMJEBEF�OÍP�TFS�BQFOBT�QPSUVHVF�
TB
�P�OPTTP�QBÓT�FTUÈ�MPOHF�EF�mDBS�CFN�OP�SFUSBUP�B�OÓWFM�FVSPQFV��
4FHVOEP�P�FTUVEP�TPCSF�B�QPCSF[B�FOFSHÏUJDB�SFBMJ[BEP�QFMB�&OFS�
HJBT�EF�1PSUVHBM�	&%1
�F�QFMP�*OTUJUVUP�4VQFSJPS�EF�&DPOPNJB�F�(FT�
UÍP�EB�6OJWFSTJEBEF�EF�-JTCPB�	*4&(

�1PSUVHBM�BQBSFDF�OP�GVOEP�EB�
UBCFMB
�FN�����MVHBS
�DPNP�VN�EPT�QBÓTFT�DPN�NBJPS�OÓWFM�EF�QPCSF�
[B� FOFSHÏUJDB�EB�&VSPQB�� 4FHVOEP�FTUF� FTUVEP
� ����EP�FEJmDBEP�
OBDJPOBM�OÍP�UFN�DPOEJÎÜFT�EF�JTPMBNFOUP�UÏSNJDP���� 1.� 1PCSF[B� FOFSHÏUJDB� FN�

1PSUVHBM�	&%1
��

Imagem 6.� ¶OEJDF� EF� 1P�
CSF[B� %PNÏTUJDB� &VSPQFJB�
	&%1*
�NPTUSB�RVF�B�NBJPSJB�
EPT� QBÓTFT� FVSPQFVT� UFN�
UBYBT�EF�QPCSF[B�DSFTDFO�
UFT�RVF�WBSJBN�EF�iNPEFSB�
EBNFOUF�BMUBw�B� iFYUSFNBw
�
FN�GBNÓMJBT�EF�CBJYB�SFOEB��

&N�1PSUVHBM
�B�NBJPSJB�EBT�IBCJUBÎÜFT�OÍP�FTUÈ�QSFQBSBEB�QBSB�P�GSJP
�
OFN�QBSB�P�DBMPS�F�NVJUP�NFOPT�QBSB�PT�FYUSFNPT�EF�DBMPS�QPUFODJB�
MJ[BEPT�QFMB�NVEBOÎB�DMJNÈUJDB���"JOEB�IPKF
�OP�OPTTP�QBÓT
�TF�NPSSF�
EF�GSJP
�TPCSFUVEP�OBT�[POBT�SVSBJT�F�FOUSF�B�QPQVMBÎÍP�NBJT�JEPTB�F�
DBSFODJBEB��0�GSJP�F�B�IVNJEBEF
�RVF�TØ�QPS�TJ�BHSBWBN�BT�EPFOÎBT�
DSØOJDBT
�SFTQJSBUØSJBT�F�DBSEJPWBTDVMBSFT
�BKVEBN�B�KVTUJmDBS�B�NPS�
UBMJEBEF�OP�JOWFSOP��/P�FOUBOUP�BT�WBHBT�FYUSFNBT�EF�DBMPS�OP�WFSÍP�
DPNFÎBN�B�UFS�EFTUBRVF�OP�BVNFOUP�EF�OÞNFSP�EF�NPSUFT�

1PSUVHBM�FTUÈ�MPOHF�EF�GB[FS�QBSUF�EPT�QBÓTFT�NBJT�GSJPT�EB�&VSPQB�F�
OÍP�TF�DPNQSFFOEF�QPS�RVF�SB[ÍP�TF�QBTTB�NBJT�GSJP�OP�OPTTP�UFS�
SJUØSJP
�FN�SFMBÎÍP�BPT�QBÓTFT�DPN�UFNQFSBUVSBT�NVJUP�NBJT�CBJYBT��
%F�BDPSEP�DPN�P�FTUVEP
���
���EB�QPQVMBÎÍP�QPSUVHVFTB�SFDPOIFDF�
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FTUBS�FN�TJUVBÎÍP�EF�QPCSF[B�FOFSHÏUJDB
�FTUB�OÍP�UFN�DPOEJÎÜFT�m�
OBODFJSBT�QBSB�BRVFDFS�B�DBTB�OP�JOWFSOP�F�NBOUÐ�MB�GSFTDB�OP�WFSÍP�2��

"�DBSÐODJB�FDPOØNJDB�OÍP�Ï�TJOØOJNP�EF�QPCSF[B�FOFSHÏUJDB��.VJUB�
EB�QPCSF[B�FOFSHÏUJDB�FTUÈ�MJHBEB�Ë�QPCSF[B�FDPOØNJDB
�OP�FOUBOUP
�
QPEF� FTUBS� UBNCÏN� SFMBDJPOBEB� DPN�PT� IÈCJUPT� DVMUVSBJT� F� DPN�P�
QBUSJNØOJP�BSRVJUFUØOJDP��

"�0.4�EFmOJV�RVF�P�NÓOJNP�MFHBM�QBSB�VNB�IBCJUBÎÍP�OPWB�Ï�EF�DMBT�
TF�FOFSHÏUJDB�#�OVNB�FTDBMB�EF�"��B�'��²�P�OÓWFM�NÓOJNP�EB�RVBMJEBEF�
EF�DPOTUSVÎÍP�TFHVOEP�P�OÓWFM�EB�FmDJÐODJB�FOFSHÏUJDB�F�P�NÓOJNP�EF�
DPOGPSUP�UÏSNJDP��0T�����EP�QBSRVF�IBCJUBDJPOBM�QPSUVHVÐT�Ï�JOFmDJFO�
UF�EP�QPOUP�EF�WJTUB�FOFSHÏUJDP
�DPN�VNB�DMBTTJmDBÎÍP�$�PV�JOGFSJPS�

4FHVOEP�4FMXJO�8FWFS
�SFTQPOTÈWFM�QPS�QBSUF�EB�&%1
�OP�FTUVEP�SFB�
MJ[BEP�FN�QBSDFSJB�DPN�P�*4&(
�BmSNB�RVF��“(...) o tema da pobreza 
FOFSHÏUJDB�UFN�TJEP�SFMBUJWBNFOUF�JHOPSBEP�QFMBT�FOUJEBEFT�SFTQPO-
TÈWFJT��/ÍP�IÈ� UBOUBT�QPMÓUJDBT�BUJWBT�FN�1PSUVHBM�DPNP�FN�PVUSPT�
QBÓTFT�DPN�TJUVBÎÜFT�EF�QPCSF[B�FOFSHÏUJDB�NFOPT�HSBWFT�RVF�B�
OPTTB��)È�NVJUP�B� GB[FS�FN�1PSUVHBM�OFTUF�BTQFUP
�NBT�QBSB�FTUFT�
DBNJOIPT�TFSFN�BDFMFSBEPT�TÍP�OFDFTTÈSJBT�NFEJEBT�F�JODFOUJWPT�w3 

1PSUVHBM�UFN�DPNP�ÞOJDB�QPMÓUJDB�EF�DPNCBUF�Ë�QPCSF[B�FOFSHÏUJDB�
B�5BSJGB�4PDJBM
� GB[FOEP�QBSUF�EPT�ÞOJDPT�DJODP�QBÓTFT�EB�6&�DPN�
VNB�NFEJEB
�BQFOBT��4PCSF�FTUB�NFEJEB
�"OB�2VFMIBT
�%JSFUPSB�EF�
1MBOFBNFOUP�&OFSHÏUJDP
�EJ[�RVF�B��“Tarifa Social é importante na me-
dida em que constitui um alívio ao orçamento das famílias, mas é um 
JOTUSVNFOUP� JODPNQMFUP�OP�DPNCBUF�Ë�QPCSF[B�FOFSHÏUJDB�QPJT�OÍP�
FOEFSFÎB�P�QSPCMFNB�OB�TVB�HÏOFTF��6NB�GPSNB�NBJT�FTUSVUVSBM�EF�
resolver o problema passa pelo investimento na qualidade de cons-
USVÎÍP�EBT�DBTBT�F�FN�FRVJQBNFOUPT�EF�FmDJÐODJB�FOFSHÏUJDB��&TUBT�
medidas reduzem a necessidade de climatização, fazendo com que 
uma medida de apoio ao preço, como a tarifa social, possa ser menor 
UPEPT�PT�BOPT
�PV�NFTNP�EFTOFDFTTÈSJB�w4 

2.� 1PCSF[B� FOFSHÏUJDB� FN�
1PSUVHBM�	&%1
��

3.� 1PCSF[B� &OFSHÏUJDB�� VN�
QSPCMFNB�DPN�TPMVÎÍP�	&%1
�

4.� 1PCSF[B� FOFSHÏUJDB� FN�
1PSUVHBM�	&%1
��

Imagem 7.�/ÞNFSP�EF�QPMÓ�
UJDBT� QVCMJDBT� EF� DPNCBUF�
Ë� QPCSF[B� FOFSHÏUJDB� QPS�
QBÓT�OB�&6��
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5.� 8"4406'
� .JDIFFM�� %F�
MB� DBTB� QBTJWB� BM� FTUÈOEBS�
1BTTJWIBVT��-B�BSRVJUFDUVSB�
QBTJWB�FO�DMJNBT�DÈMJEPT��

6.�*1$$�	����
��'JGUI�"TTBT�
TFOU�3FQPSU��$MJNBUF�$IBO�
HF�������

Imagem 8.�*&"�	����
��$PO�
TVNP� mOBM� EF� FOFSHJB� EPT�
FEJGÓDJPT� FTDBMB� NVOEJBM
�
FN�������

1PSUVHBM�FTUÈ�PCSJHBEP�B�NPOJUPSJ[BS�B�TVB�TJUVBÎÍP�EF�QPCSF[B�FOFS�
HÏUJDB�F�B�JOUSPEV[JS�NFEJEBT�FTQFDÓmDBT�QBSB�DPNCBUÐ�MB
�QBSB�BUJO�
HJS�B�OFVUSBMJEBEF�DBSCØOJDB�FN�������&TUB�NPOPUPSJ[BÎÍP�EFWF�TF�
BP�FTUBEP�EB�QPCSF[B�FOFSHÏUJDB�FN�1PSUVHBM�F�ËT�FNJTTÜFT�EF�(B�
TFT�EF�&GFJUP�EF�&TUVGB�	(&&
�QSPWFOJFOUFT�EPT�FEJGÓDJPT��/B�6OJÍP�
&VSPQFJB
�OP�BOP�EF�����
�PT�FEJGÓDJPT�SFQSFTFOUBWBN�VN�UFSÎP�EBT�
FNJTTÜFT� HMPCBJT� EF�$0�� F� PT� FTUVEPT�NPTUSBN�RVF� FTUB� TF� UFN�
BHSBWBEP�5��/P�DJDMP�EF�WJEB�EF�VN�FEJGÓDJP
�BT�FNJTTÜFT�EF�(&&�QSP�
WÐN�NBJT�EF�����EP�TFV�QFSÓPEP�EF�VUJMJ[BÎÍP�6��&TTBT�FNJTTÜFT�UÐN�
PSJHFN�TPCSFUVEP�EB�VUJMJ[BÎÍP�EF�TJTUFNBT�EF�DMJNBUJ[BÎÍP
�F�DPN�
FMFT�P�HSBOEF�DPOTVNP�EF�FOFSHJB�QBSB�P�TFV�GVODJPOBNFOUP�

Residencial Comercial

Total = 24.3 PWh Total = 8.42 PWh 

Eletrodomésticos
Culinária
Aquecimento de ambiente
Aquecimento de água
Iluminação
Arrefecimento
Outros

"T�FNJTTÜFT�EF�(&&
�QSPWFOJFOUFT�EPT�FEJGÓDJPT
�EFWFN�TFS�SFEV[J�
EBT�B�����BUÏ�������1BSUF�EB�TPMVÎÍP�EFTUF�QSPCMFNB�QBTTB�QFMB�
JNQMFNFOUBÎÍP�EF�NFEJEBT�QBTTJWBT�F�TVTUFOUÈWFJT�OB�DPOTUSVÎÍP�
PV�iSFDJDMBHFNw�EBT�FEJmDBÎÜFT��1BSB�TF�BMDBOÎBS�FTUFT�PCKFUJWPT
�PT�
&TUBEPT�.FNCSPT�EB�6&�UFSÍP�EF�EVQMJDBS�B�UBYB�EF�SFOPWBÎÍP�EPT�
FEJGÓDJPT
�BUÏ�������

"�QPCSF[B�FOFSHÏUJDB
�FN�1PSUVHBM
�Ï�VN�QSPCMFNB�RVF�QBSFDF�OÍP�
UFS�VN�mN�Ë�WJTUB
�QFMP�NFOPT
�B�DVSUP�QSB[P��5PEBT�BT�FOUJEBEFT
�
JODMVTJWF�PT�BSRVJUFUPT
� TÍP�DPOWJEBEPT�B�VN�FTGPSÎP�BEJDJPOBM�FN�
JNQPS
�OB�DPOTUSVÎÍP�F�SFDPOTUSVÎÍP
�FTUSBUÏHJBT�CJPDMJNÈUJDBT�QBSB�
BVNFOUBS�P�DPOGPSUP�UÏSNJDP�RVF�JSÈ�SFEV[JS�DPOTJEFSBWFMNFOUF�PT�OÓ�
WFJT�EF�QPCSF[B�FOFSHÏUJDB�F�PT�HBTFT�EF�FGFJUP�FTUVGB�
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7.� 5"7"3&4
� .BSJB� 'FS�
OBOEB�(BTQBS��)BCJUBÎÜFT�
FDPOØNJDBT��'FEFSBÎÍP�EF�
DBJYBT� EF� QSFWJEÐODJB�� BS�
RVJUFUVSB�F�NPEPT�EF�BUVB�
ÎÍP�OP�FYFSDÓDJP�EP�QSPKFUP��
1ÈH�����F����

Imagem 9 (esq.).� $BSJNCP�
EBT�)&�'$1��
Imagem 10 (dir.).� 4ÓNCPMP�
EBT�)&�'$1��

1.2 HISTÓRIA DO BCMG

1.2.1 O PROGRAMA DAS HE-FCP

"T�)BCJUBÎÜFT�&DPOØNJDBT�EB�'FEFSBÎÍP�EF�$BJYBT�EF�1SFWJEÐODJB�
	)&�'$1
�UJOIBN�DPNP�PCKFUJWP�B�DPOTUSVÎÍP�EF�i$BTBT�&DPOØNJDBTw�
F�i$BTBT�EF�3FOEB�&DPOØNJDBw�	$3&

�PV�TFKB
�IBCJUBÎÍP�FDPOØNJDB�
BUSBWÏT�EP�BQPJP�mOBODFJSP�EBT�JOTUJUVJÎÜFT�EF�QSFWJEÐODJB�7��

0�#$.(�GPJ�mOBODJBEP�QFMB�JOTUJUVJÎÍP�EB�$BJYB�4JOEJDBM�EF�1SFWJEÐO�
DJB�EP�1FTTPBM�EB�*OEÞTUSJB�7JESFJSB
�DPN�P�PCKFUJWP�EF�DSJBS�i$BTBT�

EF�3FOEB�&DPOØNJDBw�QBSB�PT�USBCBMIBEPSFT�EB�JOEÞTUSJB�WJESFJSB�EB�
.BSJOIB�(SBOEF��

0�QSPHSBNB�EBT�$3&�FSB�VNB�GFSSBNFOUB�PQFSBUJWB�EBT�)BCJUBÎÜFT�
&DPOØNJDBT� 	)&
� DPN� P� PCKFUJWP� EF� SFTPMWFS� B� JNQPTTJCJMJEBEF� EF�
BDFTTP�B�UFSSFOPT�EF�DVTUPT�BDFTTÓWFJT�F�B�DBSÐODJB�IBCJUBDJPOBM��0�
EFTUJOP�EBT�TVBT�DPOTUSVÎÜFT�FSB�TPCSFUVEP�BT�DMBTTFT�EF�USBCBMIB�
EPSFT�EF�VN�OÓWFM�FDPOØNJDP�NÏEJP
�TJUVBEBT�OPT�DFOUSPT�VSCBOPT�F�
JOEVTUSJBJT��

0�QSJODJQBM�GPDP�EBT�)&�FSB�P�QSPKFUP�EF�mOBODJBNFOUP�F�P�EF�DPOT�
USVÎÍP�EF�IBCJUBÎÍP�EF�iSFOEB�FDPOØNJDBw��1BSB�DPOTFHVJS�SFEV[JS�BP�
NÓOJNP�P�WBMPS�EF�SFOEB�NFOTBM�QSBUJDBEB
�UFOUBSBN�SFEV[JS�BP�NÈ�
YJNP�P�DVTUP�EB�DPOTUSVÎÍP�EF�IBCJUBÎÍP
� JNQMFNFOUBOEP�NFEJEBT�
QBSB�PSJFOUBS�F�NFMIPSBS�P�BQSPWFJUBNFOUP�EP�JOUFSJPS�EBT�IBCJUBÎÜFT�

0�GVODJPOBNFOUP�EBT�)&
�OB�DPOTUSVÎÍP�EBT�$3&
� GB[JB�TF�BUSBWÏT�
EF�VN�HSBOEF�DPOUSPMP�TPCSF�P�QMBOP�PQFSBDJPOBM��&TUVEBWBN�F�QSP�
QVOIBN�PT�QMBOPT�HFSBJT
�PT�QMBOPT�EF�SFQBSUJÎÍP
�BUSJCVJÎÍP�F�EJTUSJ�
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CVJÎÍP�EBT�IBCJUBÎÜFT�QFMBT�DBJYBT�GFEFSBEBT��5BNCÏN�FTUVEBWBN�
PT�QMBOPT�EF�mOBODJBNFOUP�FGFUVBEPT�QFMBT�DBJYBT�GFEFSBJT
�PT�DPO�
USBUPT�EBT�FNQSFJUBEBT�F�PT�DPOUSBUPT�DPN�BT�DÉNBSBT�NVOJDJQBJT�8�

O ARQUITETO DAS HE

0�BSRVJUFUP�UFWF�VN�QBQFM�GVOEBNFOUBM�OB�DPODFTTÍP�F�OB�FmDÈDJB�EPT�
PCKFUJWPT�EBT�)&��5JOIB�B�SFTQPOTBCJMJEBEF�EF�BDPNQBOIBS�UPEP�P�QSP�
DFTTP�EFTEF�P�JOÓDJP
�DPN�P�DPOIFDJNFOUP�FGFUJWP�EP�MPDBM�EF�JNQMBOUB�
ÎÍP
�SFTPMWFOEP�UPEPT�PT�DBTPT�EF�OFDFTTÈSJB�BEBQUBÎÍP�PV�BMUFSBÎÍP�

"T�)&�GPSBN�DPOTUJUVÓEBT�QPS�VNB�OPWB�HFSBÎÍP�EF�BSRVJUFUPT�RVF�
BEPUPV� VN�DPOKVOUP�EF�NFEJEBT�RVF� JBN�BP� FODPOUSP�EBT� DPSSFO�
UFT�JOUFSOBDJPOBJT�EP�NPWJNFOUP�NPEFSOP�TPCSF�B�IBCJUBÎÍP�DPMFUJWB�
F�B� JEFJB�GVODJPOBMJTUB�EB�DBTB�NÈRVJOB�EF�IBCJUBS��&TTBT�NFEJEBT�
GPSBN��B�BEPÎÍP�EP�CMPDP�FN�BMUVSB
�B�SBDJPOBMJ[BÎÍP�EPT�NÏUPEPT�
DPOTUSVUJWPT�F�PVUSBT�DBSBDUFSÓTUJDBT�UÏDOJDBT�PSJFOUBEBT�QBSB�P�DPO�
GPSUP�EF�VNB�GBNÓMJB�NPEFSOB��"�OPWB�HFSBÎÍP�QSPKFUPV�IBCJUBÎÜFT�
NBJT�BUSBFOUFT
�FDPOØNJDBT�F�DØNPEBT�

&N�DPOKVOUP�DPN�BT�JEFJBT�EBT�)&
�FTTB�OPWB�HFSBÎÍP�EF�BSRVJUFUPT�
JNQMFNFOUPV�VN�DPOKVOUP�EF� USBOTGPSNBÎÜFT�BP�OÓWFM�EB�FDPOPNJB�
EP�FTQBÎP�DVTUP�EF�DPOTUSVÎÍP
�NBT�UBNCÏN�OÍP�EFTDPSPV�BT�OF�
DFTTJEBEFT�EJÈSJBT�EPT�VUFOUFT�F�B�JOnVÐODJB�EB�EJTUSJCVJÎÍP�FTQBDJBM�
OP�RVPUJEJBOP�EPNÏTUJDP���

0T�PCKFUJWPT�EBT�)&�JOUFSMJHBEPT�BPT�QSJODÓQJPT�EB�DPSSFOUF�JOUFSOB�
DJPOBM�EP�NPWJNFOUP�NPEFSOP�F�DPN�P�DSFTDFOUF�QSPCMFNB�IBCJUB�
DJPOBM
�MFWPV�B�RVF�P�QBQFM�EP�BSRVJUFUP�OB�TPDJFEBEF�GPTTF�NPUJWP�
EF�EJTDVTTÍP�F��“(...) foi-se aproximando cada vez mais de uma obri-
HBÎÍP�TPDJBM�w9��

/VOP�5FPUØOJP�1FSFJSB�BmSNBWB�RVF�BT�)&�FSBN�VN��“(...) espaço de 
liberdade para os jovens arquitetos”10���&TUB�MJCFSEBEF�NBSDPV�P�FT�
QÓSJUP�EF�PQPTJÎÍP�F�SFBÎÍP�Ë�BSRVJUFUVSB�EF�PSJFOUBÎÍP�PmDJBM
�FNFS�
HJEB�FN�PSHBOJ[BÎÜFT�EF�NPWJNFOUPT�BTTPDJBUJWPT
�UBM�DPNP�BT�i*OJ�
DJBUJWBT�$VMUVSBJT�"SUF�F�5ÏDOJDBi�	*$"5
�FN�-JTCPB�F�B�i0SHBOJ[BÎÍP�
EPT�"SRVJUFUPT�.PEFSOPTw�	0%".
�OP�1PSUP�

ADAPTAÇÃO AO CARÁCTER DO HABITANTE

/BT�)&�B�DPSSFUB�BÎÍP�EJTDJQMJOBS�EP�NÏUPEP�QSPKFUVBM
�DPOTJTUJB�FN�
DPOIFDFS�B�SFBMJEBEF�EBT�QFTTPBT�QBSB�SFTPMWFS�BT�GVOÎÜFT�IBCJUB�
DJPOBJT� DPN�CBTF� OBT� DBSBUFSÓTUJDBT� TPDJPMØHJDBT� EPT� IBCJUBOUFT� B�

8. 5"7"3&4
� .BSJB� 'FS�
OBOEB�(BTQBS��)BCJUBÎÜFT�
FDPOØNJDBT��'FEFSBÎÍP�EF�
DBJYBT� EF� QSFWJEÐODJB�� BS�
RVJUFUVSB�F�NPEPT�EF�BUVB�
ÎÍP�OP�FYFSDÓDJP�EP�QSPKFUP��
1ÈH����

9. JCJEFN��1ÈH����

10. JCJEFN��1ÈH�����
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BMPKBS��&YJTUJB�VNB�WPOUBEF�EF�FODPOUSBS�VNB�TPMVÎÍP�RVF�TF�BKVTUBT�
TF�ËT�OFDFTTJEBEFT�F�BP�DBSÈDUFS�EF�DBEB�QPWP�F�SFHJÍP��0T�EFTF�
KPT�F�PT�HPTUPT�EPT�IBCJUBOUFT�FSBN�QPTUPT�OB�EJTDVTTÍP�EP�QSPKFUP
�
DPNP�QPS�FYFNQMP
�TF�OFDFTTJUBWBN�EF�VN�GPSOP�QBSB�P�QÍP
�EF�VNB�
BSSFDBEBÎÍP�QBSB�BOJNBJT�PV�BMGBJBT�BHSÓDPMBT
�EF�VNB�QFRVFOB�Pm�
DJOB�BSUFTBOBM
�FOUSF�PVUSPT�

"T�$BJYBT�EF�1SFWJEÐODJB�	$1
�RVF�SFQSFTFOUBWBN�VN�EFUFSNJOBEP�
PGÓDJP
�FSBN�VN�QPOUP�EF�QBSUJEB�QBSB�P�EFTFOIP�EP�QSPKFUP��0�PGÓDJP�
EPT�JORVJMJOPT�EFUFSNJOBWB�WJWÐODJBT�FTQFDÓmDBT�OP�FTQBÎP�EPNÏTUJ�
DP�F�FTUBT�FSBN�USBEV[JEBT�GPSNBMNFOUF��*TUP�PSJHJOPV�VN�FTQBÎP�EF�
EJTDVTTÍP�FOUSF�PT�QSPKFUJTUBT�F�B�QPQVMBÎÍP�B�BMPKBS�

"T�)&�DSJBSBN�VN�NPEFMP�FTUBOEBSEJ[BEP�EF�GBNÓMJB�BUSBWÏT�EF�FT�
UBUÓTUJDBT� UJQJmDBEBT� EF� DBEB� SFHJÍP� PV� QPWP�� &TUF�NPEFMP� FSB� VN�
NFDBOJTNP�QBSB�SFTPMWFS�QPS�WF[FT�B�GBMUB�EF�DPNVOJDBÎÍP�FOUSF�P�
BSRVJUFUP�F�PT�VUJMJ[BEPSFT�GVUVSPT��&TUF�NÏUPEP�MFWPV�Ë�nFYJCJMJEBEF�
EP�VTP�EF�BMHVOT�DPNQBSUJNFOUPT�EP�FTQBÎP�EPNÏTUJDP��

O PROJETO

0�QSPHSBNB�EBT�$3&�GPJ�FTUBCFMFDJEP�TFHVOEP�SFHVMBNFOUPT�FTQFDÓ�
mDPT
�QBSUJDVMBSNFOUF�OB�-FJ������EF���EF�.BJP�EF�����
�TFHVJEB�EP�
%FDSFUP�-FJ�������EF����EF�"CSJM�EF�������"T�CBTFT�RVF�PSJFOUBSBN�
BT�$3&�GPSBN��PGFSFDFS�CPBT�DPOEJÎÜFT�EF�IJHJFOF
�TPMJEF[�F�EVSB�
ÎÍP
�UFS�BDFTTP�EJSFUP�B�DBEB�GPHP
�QPTTVJS�TJTUFNBT�EF�EJTUSJCVJÎÍP�
EF�ÈHVB�F�EF�FTHPUPT�MJHBEPT�ËT�SFEFT�QÞCMJDBT�EPT�DFOUSPT�VSCBOPT�
PV�B�SFEFT�QSJWBUJWBT��5FS�UBNCÏN�VN�NÈYJNP�EF�SÏT�EP�DIÍP�F�USÐT�
QJTPT
�DPN�P�NÓOJNP�EF�USÐT�EJWJTÜFT�QBSB�PT�GPHPT�EF����DMBTTF�F�EF�
DJODP�QBSB�BT�EF����DMBTTF�	QBSB�BMÏN�EF�DP[JOIB
�EFTQFOTB
�DBTB�EF�
CBOIP�F�SFUSFUF
��&YJTUJBN�DBTPT�QBSUJDVMBSFT�POEF�PT�NÓOJNPT�FSBN�
SFEV[JEPT�SFTQFUJWBNFOUF�B�EVBT�F�RVBUSP�EJWJTÜFT����

"T�IBCJUBÎÜFT�DPN�NFOPT�RVBSUPT�EFTUJOBWBN�TF�B�GBNÓMJBT�EF�DMBT�
TF�PQFSÈSJB� 	���DMBTTF
�F�BT�EF�NBJPS�EJNFOTÍP�B� GBNÓMJBT�EF�DMBT�
TF�NÏEJB�	���DMBTTF
��/B����DMBTTF�FTUBWBN�JODMVÓEPT�PT�GVODJPOÈSJPT�
BENJOJTUSBUJWPT�RVF�QPEFSJBN�DPBCJUBS�DPN�P�PQFSBSJBEP�OP�NFTNP�
BHSVQBNFOUP�IBCJUBDJPOBM�

"T�)&� UJOIBN�VNB�BSRVJUFUVSB�QMBOJmDBEB�F�OPSNBMJ[BEB�NBT� UBN�
CÏN�PSHÉOJDB
�WJWB�F�WBSJBEB��&TUB�EJWFSTJEBEF�EFWF�TF�BP�GBDUP�EF�
QPTTVÓSFN�VN�QPOUP�EF�QBSUJEB�FTUBOEBSEJ[BEP�RVF�EFQPJT�FSB�BKVT�
UBEP�TFHVOEP�P�SFDPOIFDJNFOUP�MPDBM��&TTF�QMBOP�JOJDJBM�DPOTJTUJB�FN�
SFQFUJS�B�DÏMVMB�CBTF
�TVQSJNJS�BT�ÈSFBT�EF�DJSDVMBÎÍP
�DPODFOUSBS�P�

11. -".&*3"
� (JTFMB�� 30�
$)"
�-VDJBOB�<FU�BM�>��.BQB�
EB� IBCJUBÎÍP�� HVJB� QBSB�
VNB� UFSNJOPMPHJB� FTQFDÓm�
DB� FN� BSRVJUFDUVSB� IBCJUB�
DJPOBM�BQPJBEB�QFMP�&TUBEP�
FN� 1PSUVHBM� <���������>��
1ÈH���
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OÞDMFP�EF�ÈHVBT�F�SFMBDJPOBS�VN�FTQBÎP�DFOUSBM�DPNVN
�POEF�PDPSSF�
B�WJEB�EPNÏTUJDB
�DPN�P�FTQBÎP�FYUFSJPS��.FTNP�DPN�VN�QPOUP�EF�
QBSUJEB�FTUBOEBSEJ[BEP
�PT�QSPKFUPT�OÍP�FSBN�SÓHJEPT�OFN�EFmOJUJWPT�
NBT�TJN�BEBQUÈWFJT�ËT�DJSDVOTUÉODJBT�EF�DBEB�DBTP�F�TVKFJUPT�B�BQFS�
GFJÎPBNFOUPT�

2VBOEP� BT� $1� SFQSFTFOUBWBN� VN� EFUFSNJOBEP� PGÓDJP
� PT� QSPKFUPT�
FSBN�QSPKFUBEPT�Ë�DJSDVOTUÉODJB
�OPSNBMNFOUF�FSBN�EF�FTDBMB�NBJT�
SFEV[JEB� DPN�NFOPS� OÞNFSP� EF�QJTPT� F� BQSFTFOUBWBN�VNB�NBJPS�
VOJÍP�EP�QPOUP�EF�WJTUB�GPSNBM��

"T�)&
� FTUJNVMBEBT� QFMB� i6OJEBEF� EF�)BCJUBÎÍP� EF�.BSTFMIBw� EP�
BSRVJUFUP�-F�$PSCVTJFS
�EFGFOEJBN�BT�WBOUBHFOT�EB�DSJBÎÍP�EF� KBS�
EJOT�KVOUP�EPT�BHSVQBNFOUPT�IBCJUBDJPOBJT
�FTUJNVMBOEP�B�IJHJFOF�F�
P�HPTUP�QFMP�BS�MJWSF�

/BT�$3&�GPJ�JNQMFNFOUBEB�B�FTUSBUÏHJB�EF�VN�FTQBÎP�DPNVN�F�NP�
EFSOP� OB� IBCJUBÎÍP�� &TTB� FTUSBUÏHJB� GPJ� FYFDVUBEB� OP� EFTFOIP� EB�
DP[JOIB� DPN� UPEBT� BT� BHSFHBÎÜFT� GVODJPOBJT� QPTTÓWFJT� 	DP[JOIBS
�
DPNFS
� FTUBS� F� TFSWJÎPT

�NPUJWBOEP�VNB� GPSNB�OPWB�EF�IBCJUBS��"�
DP[JOIB�FSB�DPOTJEFSBEB�VN�FTQBÎP�QSJNÈSJP�EB�PSHBOJ[BÎÍP�GVODJP�
OBM�F�TPDJBM
�F�GPJ�SFTUSJOHJEB�B�USÐT�DBUFHPSJBT��iDP[JOIB�JOUFHSBEB�FN�
[POB�EF�FTUBSw
�iDP[JOIB�OJDIPw�F�B�iDP[JOIB�TFQBSBEBw��&TUBT�FSBN�
DPOmHVSBEBT�FN�FTRVFNBT�EF�DP[JOIB�FN�i-w
�FN�MJOIB
�FN�DPSSFEPS�
F�FN�i6w�

"T�IBCJUBÎÜFT�EP�#$.(�TÍP�DPNQPTUBT�QFMBT�iDP[JOIB�OJDIPw�F�iDP�
[JOIB�TFQBSBEBw��"�iDP[JOIB�OJDIPw�Ï�VNB�FTQÏDJF�EF�BMDPWB�POEF�UP�
EPT�PT�FRVJQBNFOUPT�FTUÍP�JOTFSJEPT��"�iDP[JOIB�TFQBSBEBw�Ï�VN�FT�
QBÎP�BVUØOPNP�DPN�UPEBT�BT�TVBT�GVOÎÜFT
�MJNJUBEBT�B�VNB�NFTNB�
ÈSFB�QPEFOEP�UFS�[POB�EF�USBCBMIP�BOFYB�JOUFHSBEB�PV�TFQBSBEB��

$PN� BT�)&� DSJBSBN�TF� OPWPT� UJQPT� EF� DPOTUSVÎÍP� F� OPWBT� GPSNBT�
EF�IBCJUBS�FN�1PSUVHBM��&SBN�HFTUPSBT�EF�QSPHSBNBT�IBCJUBDJPOBJT
�
DPNP�UBNCÏN�FSBN�VN�FTQBÎP�EF�EJTDVTTÍP�F�FYQFSJNFOUBÎÍP�EF�
QSPDFTTP�EF�QSPKFUP�F�GPSNBT�EF�DPOUBDUP�FOUSF�P�PSHBOJTNP�F�PT�QSP�
KFUJTUBT
�JODMVJOEP
�TFNQSF�RVF�QPTTÓWFM
�B�QPQVMBÎÍP�B�BMPKBS�

"P�DBSBDUFSJ[BS�BT�)&�'$1�F�P�QSPHSBNB�EBT�$3&
�DPOTFHVF�TF�EFT�
NJTUJmDBS�QBSUF�EBT�JOUFOÎÜFT�TVCKBDFOUFT�BP�FEJGÓDJP�FN�FTUVEP��$MB�
SJmDB�TF��P�TFV�mOBODJBNFOUP
�P�QPSRVÐ�EB�TVB�FODPNFOEB
�FN�RVF�
DPOUFYUP� MPDBM� F� UFNQPSBM� GPJ�NBOEBEP� TFS� DPOTUSVÓEP
� B�RVFN�FSB�
EJSJHJEP
�B�TVB�OPWB�JEFJB�EF�IBCJUBS�F�QBSUF�EB�PSHBOJ[BÎÍP�FTQBDJBM�
F�GPSNBM�
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1.2.2 O AUTOR

'SBODJTDP�EB�$PODFJÎÍP�4JMWB� 	���������
� GPJ� VN�EPT�NBJT� JNQPS�
UBOUFT�BSRVJUFUPT�QPSUVHVFTFT�EP�TÏDVMP�99��0�TFV�QFSDVSTP�TJOHVMBS�
JOTDSFWFV�P�OB�IJTUØSJB�EB�"SRVJUFUVSB�.PEFSOB�1PSUVHVFTB�

'F[�QBSUF�EB�PSHBOJ[BÎÍP� *OJDJBUJWBT�$VMUVSBJT�"SUF�F�5ÏDOJDB� 	*$"5
�
F� SFQSFTFOUPV� DPN�PVUSPT� DPMFHBT
� OP� *�$POHSFTTP�/BDJPOBM� EF�"S�
RVJUFUVSB
�B�OPWB�HFSBÎÍP�EF�BSRVJUFUPT�QPSUVHVFTFT
�BUFOUPT�BPT�QSP�
QBHBEPT�QSJODÓQJPT�EP�.PWJNFOUP�.PEFSOP��$PN�FTUB�CBTF�UFØSJDB�F�
FYFNQMBS
�FTUFT�DPNFÎBN�B�QSPKFUBS�"SRVJUFUVSB�.PEFSOB
�mSNFNFOUF�
DSFOUFT�OVN�JNQFSJPTP�;FJUHFJTU
�FN�DPOTDJÐODJB�QMFOB�EF�RVF�TF�WJWJB�
VN�UFNQP�OPWP�RVF
�mOBMNFOUF
�BUSBWFTTBSB�BT�GSPOUFJSBT�QPSUVHVFTBT��

11. $BQB�EP�SFMBUØSJP�EP����
$POHSFTTP�/BDJPOBM�EF�"S�
RVJUFUVSB�

12. 4JMWB
� +�� 1��$��� 4JMWB
� '��
.��$��'SBODJTDP�EB�$PODFJ�
ÎÍP� 4JMWB
� BSRVJUFUP�� �����
������1ÈH���

&YJTUJB�FN�1PSUVHBM�VN�TPOIP�EF�VNB�SÈQJEB�NPEFSOJ[BÎÍP�RVF
�DPN�
$PODFJÎÍP�4JMWB
�FODPOUSPV�NFMIPS�FDP�OPT�NFJPT�BSRVJUFUØOJDPT�QPS�
UVHVFTFT
�OÍP�TØ�BUSBWÏT�EB�TVB�PCSB
�DPNP�EB�QPTUVSB�UFØSJDB�

0�JOÓDJP�EB�DBSSFJSB�EF�$PODFJÎÍP�4JMWB�GPJ�EFTDSJUP�QFMB�DPOUJOVJEBEF�
EB� SFGFSÐODJB� SFHJPOBMJTUB�DPN�B� JNQMFNFOUBÎÍP�HSBEVBM�EF� USBÎPT�
iNPEFSOPTw��1PTUFSJPSNFOUF
�BCBOEPOB�FTTF�SFHJPOBMJTNP�F�B�TVB�BS�
RVJUFUVSB�Ï�DBSBDUFSJ[BEB�QFMB�SBEJDBMJ[BÎÍP�iNPEFSOBw��1ÙT�FN�QSÈ�
UJDB�B�TVB�JEFJB�CBTF�EF�DPOUSPMP�UPUBM�TPCSF�P�QSPKFUP�F�GPJ�EJTUJHVJOEP�
QFMB�TVB�JOGPSNBÎÍP�OBDJPOBM�F�JOUFSOBDJPOBM�TFNQSF�BUVBMJ[BEB
�OB�
QFSTDSVUBÎÍP�EF�VNB�NPEFSOJEBEF�RVF�TF�QSPKFUBTTF�OP�GVUVSP�OB�
DJPOBM��1BSFDJB�MIF�FYUSBPSEJOBSJBNFOUF�TJHOJmDBUJWB�B�GPSUF�UFOEÐODJB
�
GSVUP�EP�BQBSFDJNFOUP�EF�OPWPT�QSPDFTTPT�EF�DPOTUSVÎÍP�FN�1PSUV�
HBM
�JNQPSUBEPT�EF�QBÓTFT�UFDOJDBNFOUF�NBJT�FWPMVÓEPT�

/B�QFSTQFUJWB�EB�TVB�QSPmTTÍP
�$PODFJÎÍP�EFGFOEF�RVF�P�BSRVJUFUP��
“(...) não deve ser tido somente como aquele individuo que concebe 
um edifício.”12�4FHVOEP�FTUB�QFSTQFUJWB
�P�BSRVJUFUP�UFN�EF�UFS�VNB�
BUJWJEBEF�NVJUP�NBJT�BNQMB�F�EFWF�FTUBS�EFOUSP�EF�UPEPT�PT�BTTVOUPT�
RVF�P�SPEFJBN
�EFTEF�PT�TPDJBJT�BPT�DPOTUSVUJWPT��%FWF�TFS�VNB�QFT�
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TPB�QSFTFOUF�F�DPNQSPNFUJEB�DPN�B�TVB�DSJBÎÍP�F�UFN�EF�HFSBS�DPO�
EJÎÜFT�QBSB�HBSBOUJS�B�SFBMJ[BÎÍP�EBRVJMP�RVF�TF�QSPQÜF�GB[FS��$PO�
DFJÎÍP�BmSNB�TFS�JNQSFTDJOEÓWFM
�TPCSFUVEP�FN�FNQSFFOEJNFOUPT�EF�
NBJPS�FOWFSHBEVSB
�FYJTUJS�P�DPOUSPMP�EFTEF�B�DSJBÎÍP�Ë�DPODFÎÍP��
1BSB� JTTP
� UFN�EF�IBWFS� VNB� GPSUF� DPNVOJDBÎÍP�PV�DPOUSPMP� TPCSF�
RVFN�DPOTUSØJ��4FHVF�B� JEFJB�EF�RVF�P�iBUFMJFSw�EFWF� UFS�B�DBQBDJ�
EBEF�EF�DSJBS�NBT�BP�NFTNP�UFNQP�EF�FYFDVUBS
�QPJT�BTTJN�OVODB�
EFQFOEFSÈ�EB�FWPMVÎÍP�EB�JOEÞTUSJB��%FQPJT�EFTUFT�QSJODÓQJPT�UPEPT
�
$PODFJÎÍP�mOBMJ[B��i&�FOUÍP�P�QSPKFUP�UFSÈ�B�TVB�QSØQSJB�FYQSFTTÍP�
relacionada com o processo de construir.”13

$PODFJÎÍP�4JMWB�EFGFOEF�B�OFDFTTJEBEF�EF�PT�BSRVJUFUPT�UBNCÏN�QBS�
UJDJQBSFN�FN�UPEBT�BT�BMBWBODBT�EBT�EFDJTÜFT�TPCSF�B�QSPEVÎÍP�EB�
BSRVJUFUVSB�F�DJEBEF�F�OÍP�TF�SFNFUFSFN�BQFOBT�BP�QSPKFUP��-VUBWB�FN�
UPEBT�BT�DJSDVOTUÉODJBT
�OB�QSPDVSB�EF�VN�BNCJFOUF
�EFTFKBWB�FMF�FWP�
MVUJWP
�RVF�QFSNJUJTTF�B�JOTFSÎÍP�EP�)PNFN�OB�TPDJFEBEF��&TUF�UJOIB�
VNB�ÓOUJNB�F�FTQPOUÉOFB�DPNQSFFOTÍP�EB�DPNQMFYJEBEF�EP�iIBCJUBUw�

"MHVOT�EPT�DPMFHBT
�BNJHPT�F�QSPGFTTPSFT�RVF�DPOWJWFSBN�F�USBCB�
MIBSBN�DPN�$PODFJÎÍP�4JMWB
�SFGFSJBN�TF�Ë�TVB�QFTTPB�F�PCSB�DPNP�

i	���
�P�"SRVJUFUP�DPNP�HBSBOUF�EF�VNB�RVBMJEBEF�OB�TVB�WJTÍP�TJOUÏUJ-
DB�F�HMPCBMJ[BOUF
�NBT�OVNB�QFSTQFUJWB�EF�BEBQUBÎÍP�ËT�SFBMJEBEFT�
NVUBOUFT�EB�QSPEVÎÍP�FN�HFSBM�F�EB�TPDJFEBEF�RVF�B�TVQPSUB�w14 

i	���
�B�PCSB�FOPSNF�RVF�QSPEV[JV�F�RVF�mDB�NBSDBEB�QFMB�TVB�QSFP-
DVQBÎÍP�EF�B�"SRVJUFUVSB�HBOIBS�EJNFOTÍP�JOPWBEPSB�F�QPTTJCJMJUB-
EPSB�EF�QSPQPSDJPOBS�BP�)PNFN�VN�iIBCJUBUw�RVF
�BMCFSHBOEP�P
�MIF�
DPOTFOUJTTF
�NBUFSJBM
�DVMUVSBM�F�	WÈ�MÈ
�QPMJUJDBNFOUF
�WJEB�QMFOB�w15 

"�MFJUVSB�EB�PCSB�EF�$PODFJÎÍP�4JMWB�QBTTB�QFMB�SFnFYÍP�UÏDOJDB
�FTUÏ�
UJDB
�DVMUVSBM�F�BJOEB�TPDJPMØHJDB��"�TVB�DBSSFJSB�GPJ�NBSDBEB�QFMB�TVB�
DPFSÐODJB
�DSJBUJWJEBEF
�RVBMJEBEF�DPODFQUVBM�F�DPOTUSVUJWB
�TFN�HSBO�
EF�FYVCFSÉODJB�F�QFMP�TFV�iFTUJMPw�DBSBDUFSÓTUJDP��.BSDPV�B�BSRVJUFUVSB�
QPSUVHVFTB�QFMP�SJHPS�EP�QSPDFTTP�RVF�TF�SFnFUJB�OBT�TVBT�PCSBT�

0�#$.(�F�B�TVB�IFSBOÎB�BSRVJUFUØOJDB
�TÍP�BT�KVTUBT�QSPWBT�EB�RVB�
MJEBEF�EF�$PODFJÎÍP�4JMWB�F�EB�TVB�JEFOUJEBEF��1PEF�TF�BmSNBS�RVF�
FTUF� TPVCF� DPODFCFS� F� DPOTUSVJS� HSBOEFT� PCSBT� BSRVJUFUØOJDBT
� OP�
DPOUSPMP�EB�UPUBMJEBEF�BUSBWÏT�EF�VN�HSBOEF�DVJEBEP�EP�QPSNFOPS��
6N�BSRVJUFUP�EF�WPOUBEF�BmSNBUJWB�OB�FYQSFTTÍP�BSRVJUFUØOJDB�iNP�
EFSOBw
�NBT�DPN�NBUVSJEBEF�F�TFOTJCJMJEBEF�OB�JOTFSÎÍP�DPN�P�MPDBM��
.BJT�RVF�VN�BSRVJUFUP�FSB�P�IPNFN�QSFPDVQBEP�DPN�B�TPDJFEBEF��

13. 4JMWB
� +�� 1��$��� 4JMWB
� '��
.��$��'SBODJTDP�EB�$PODFJ�
ÎÍP� 4JMWB
� BSRVJUFUP�� �����
������ -JTCPB�� 4PDJFEBEF�
/BDJPOBM� EF� #FMBT� "SUFT��
1ÈH����

14. JCJEFN��1ÈH����

15. JCJEFN��1ÈH����
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Imagem 12. 'SBODJTDP� EB�
$PODFJÎÍP� 4JMWB� OP� TFV�
BUFMJFS��



��



31

���130#-&."4�130+&56"*4

    2.  PROBLEMAS PROJETUAIS
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2.1.3  METAMORFOSE
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� .BDSPDMJNB
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2.2.2  ZONA DE CONFORTO TÉRMICO
� ¶OEJDF�EF�DPOGPSUP
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2.1 INTERVIR NA “MODERNIDADE” DO BCMG

“	���
� DPNQSFFOEFS� P� DBNQP� QBUSJNPOJBM� F� P� QSPKFUP� BSRVJUFUØOJDP�
OÍP�DPNP�QBSFT�BOUBHÙOJDPT
�NBT�DPNP�VNB�NFTNB�EJNFOTÍP�RVF�
BCPSEB�PT�WBMPSFT�EB�NFNØSJB
�PT�EFTBmPT�BUVBJT�F�BT�PQPSUVOJEBEFT�
GVUVSBT�QBSB�B�IFSBOÎB�EP�.PWJNFOUP�.PEFSOP�w1 

"� "SRVJUFUVSB� .PEFSOB� BUSBWFTTB� BHPSB� VN� UFNQP� QBSBEJHNÈUJDP
�
OÍP� TØ� QFMB� TVB� JOFWJUÈWFM� EFHSBEBÎÍP�NBT� UBNCÏN�QFMP� JNQBDUP�
EPT�OPWPT�DFOÈSJPT�EP�TÏD��99*
�RVF�OPT�PCSJHBN�B�SFQFOTBS�B�TVB�
DPOTFSWBÎÍP�F�SFVUJMJ[BÎÍP��

"MHVOT�FEJGÓDJPT�iNPEFSOPTw�TÍP�FTTFODJBJT�Ë�MFJUVSB�EB�DJEBEF�F�QPS�
TJ�TØ
�CBTUB�QBSB�TFSFN�QSFTFSWBEPT��0VUSPT�RVF�UFTUFNVOIBN�VNB�
WJBHFN�OP�UFNQP�OB�BSRVJUFUVSB�F�PVUSPT�RVF�DPOTUJUVFN�VNB�DPOKV�
HBÎÍP�QFSGFJUB�EB�MJOHVBHFN�F�NFTUSJB�EF�VNB�DSJBÎÍP��1POEP�JTUP�FN�
MJOHVBHFN�DPSSFOUF
�FYJTUFN�BRVFMFT�FEJGÓDJPT�RVF�TÍP�BENJSBEPT�F�
BRVFMFT�RVF�OPT�BKVEBSBN�B�WJWFS�F�BNBS�B�DJEBEF��5PEPT�PT�FEJGÓDJPT�
BDSFTDFOUBN�BMHP�ËT�QFTTPBT�PV�Ë�DJEBEF�F�QPS�JTTP��”(...) não precisa 
EF�UFS�OFOIVNB�RVBMJEBEF�PV�BOUJHVJEBEF�FYDFDJPOBM�Ë�QSJPSJ�w2 

2VBMRVFS�JOUFSWFOÎÍP�EF�SFDVQFSBÎÍP�F�EF�SFVUJMJ[BÎÍP�SFRVFSF
�EP�
QPOUP�EF�WJTUB�UFØSJDP
�VN�BNQMP�DPOIFDJNFOUP�F�DPNQFUÐODJBT��/P�
QSPDFTTP�EF�QSFTFSWBÎÍP�EF�VN�FEJGÓDJP�iNPEFSOPw�Ï�OFDFTTÈSJP�FYB�
NJOBS�F�QSPDFEFS�EF�BDPSEP�DPN�VNB�PSJFOUBÎÍP�NVMUJEJTDJQMJOBS�BO�
UFT�EF�JOJDJBSNPT�RVBMRVFS�QSPKFUP�EF�JOUFSWFOÎÍP��&TUB�NFUPEPMPHJB�
FTUÈ�QSFTFOUF�FN�WÈSJPT�FTUVEPT
�SFBMÎBOEP�PT�TFHVJOUFT��i.FUBNPS�
GPTF� DPNP�QSPDFTTP� DPNVN�EF�NVEBOÎB
� JEFOUJEBEF
� BVUFOUJDJEB�
EF�F�NBUFSJBJT�QSFTFSWBEPT�OP�DBTP�EF�FTUVEP�/PWPDPNVN�EF�(JV�
TFQQF�5FSSBHOJw3
�EF�$BSPMJOB�%J�#JBTF
�"MFTTJB�'BDDIJ
�"OOB�(SFQQJ�
F�$BNJMMB�$BTPOBUP��i3FnFYÜFT�TPCSF�B�DPOTFSWBÎÍP�EP�QBUSJNØOJP�
BSRVJUFUØOJDPw4
�EF�#SVOP�3FJDIMJO��i0�GSPOUÍP�+BJ�"MBJ�EF�(FSOJLB�EF�
����w5
� EF� (FS-JMJB� .BVSF�� i*OTUJUVUP� 4BML� QBSB� FTUVEPT� CJPMØHJDPT��
QSPKFUP�EF�DPOTFSWBÎÍP�EB�QBSFEF�EB�KBOFMB�EF�UFDBw6
�EF�,ZMF�/PS�
NBOEJO�F�4BSB�-BSEJOPJT��i$POUSJCVJÎÜFT�EBT�XPSLTIPQT�BDBEÏNJDPT�
QBSB�B�EJTDVTTÍP�TPCSF�B�SFVUJMJ[BÎÍP�EF�FEJGÓDJPT�NPEFSOJTUBTw7
��EF�
.JDIFM�.FMFOIPSTU�F�'SBODJTDP�5FJYFJSB�#BTUPT��i0�QSPKFUP�'FSBOUPW�
7SU��B�DPOUSJCVJÎÍP�EPT�BMVOPT�QBSB�P�QSPDFTTP�EF�QSFTFSWBÎÍP�EP�
QBUSJNØOJP�NPEFSOPw8
�EF�4POKB� *GLP��"�NFUPEPMPHJB�RVF�BNCPT�PT�
FTUVEPT�GBMBN�Ï�B�TFHVJOUF���

 - &TUVEP�DPOUFYUVBM

 - "OÈMJTF�EP�FTUBEP�BUVBM�

 - 0�RVF�QSFTFSWBS 

1. 5045¿&4
�"OB��,04&-+
�
/BUBTB�� .FUBNPSQIPTJT��
5IF� $POUJOVJUZ� PG� $IBOHF��
-JTCPB��%PDPNPNP�*OUFSOB�
DJPOBM�� -JVCMJBCB�� %PDPNP�
NP� &TMPWÏOJB
� ������ 1ÈH��
���

2.�JCJEFN��1ÈH�������

3.�JCJEFN��1ÈH�������
4. .0-*/"
�+��.��EF��1*$0
�
3BNØO�� {3FOPWBSTF� P� NP�
SJS ��&YQFSJFODJBT
�BQVFTUBT�Z�
QBSBEPKBT�EF�MB�JOUFSWFODJØO�
FO� MB� BSRVJUFDUVSB� EFM�.PWJ�
NJFOUP�.PEFSOP��1ÈH�����
5. JCJEFN��1ÈH����
6.�5045¿&4
�"OB��,04&-+
�
/BUBTB�� .FUBNPSQIPTJT��
5IF� $POUJOVJUZ� PG� $IBOHF��
-JTCPB��%PDPNPNP�*OUFSOB�
DJPOBM��1ÈH��������
7.�JCJEFN��1ÈH������
��

8. JCJEFN��1ÈH�������
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6NB�SFRVBMJmDBÎÍP�PV�SFTUBVSP�EF�VN�FEJGÓDJP�iNPEFSOPw�FYJHF�VNB�
QSÏWJB�JOWFTUJHBÎÍP�EF�DBSÈDUFS�DPOUFYUVBM�QBSB�TF�QPEFS�JEFOUJmDBS�
F�QPTUFSJPSNFOUF�DPOTFSWBS�PT�WBMPSFT�RVF�P�DBSBDUFSJ[BN��&TUF�FT�
UVEP�QBTTB�QPS�SFVOJS�JOGPSNBÎÜFT
�BOÈMJTFT�F�JOUFSQSFUBÎÜFT�TPCSF�P�
BTQFUP�PSJHJOBM�EP�FEJGÓDJP�FN�BOÈMJTF��"�SFDPMIB�EF�EBEPT�QBTTB�QFMP�
FORVBESBNFOUP�IJTUØSJDP�BUÏ�Ë�BOÈMJTF�BSRVJUFUØOJDB�	FTUÏUJDB
�FTUJMP�F�
GVOÎÍP
��/P�DBTP�EP�#$.(
�FTUB�SFDPMIB�QBTTPV�QFMP�FORVBESBNFO�
UP�EP�QSPHSBNB�EB�)&�'$1
�QFMP�FTUVEP�EP�BVUPS�F�QFMPT�TJOBJT�EF�
iNPEFSOJEBEFw�OP�CBJSSP��

0�QSPKFUP� JOJDJBM�QPEF�TFS�EFEV[JEP� UFYUVBMNFOUF
�HSBmDBNFOUF
� GP�
UPHSBmDBNFOUF�PV�PSBMNFOUF�BUSBWÏT�EPT�EBEPT�QSPWFOJFOUFT�EF�BS�
RVJWPT�QÞCMJDPT�F�QSJWBEPT
�DPN�P�QSPQØTJUP�EF�UPSOÈ�MPT�WJTÓWFJT�QPS�
NFJP�EF�EFTFOIPT�F�HSÈmDPT���

"�DPOTVMUB�Ë�EPDVNFOUBÎÍP�EF�QSPKFUP�EF�VN�FEJGÓDJP
�DPNQSFFOEJEB�
BUSBWÏT�EBT�iMFOUFTw� GPSOFDJEBT�QFMBT� JNBHFOT
�EFTFOIPT�F�OBSSBUJ�
WBT�IJTUPSJPHSÈmDBT
�Ï�P�RVF�SFBMNFOUF�PSJFOUB�P�EJGÓDJM�QSPDFTTP�EF�
EFDJTÜFT�EF� JOUFSWFOÎÍP��&YFNQMP�EJTTP�TÍP�BT� SFRVBMJmDBÎÜFT�EP�
4BOBUØSJP� ;POOFTUSBBM
� OB�)PMBOEB
� QSPKFUBEP� QPS� +BO�%VJLFS� F� SF�
RVBMJmDBEP�QFMPT�BSRVJUFUPT�#JFSNBO�)FOLFU�F�8FTTFM�EF�+POHF�F�EB�
7JMMB�4BWPZ
�FN�'SBOÎB
�QSPKFUBEB�QPS�-F�$PSCVTJFS�F� SFRVBMJmDBEB�
JOJDJBMNFOUF�QFMP�BSRVJUFUP�+FBO�%VCVJTTPO�F�mOBMJ[BEB�QFMP�BSRVJUFUP�
+FBO�-PVJT�7ÏSFU��

Imagem 13 (esq.).�4BOBUØSJP�
;POOFTUSBBM�BOUFT�EB� SFDV�
QFSBÎÍP�
Imagem 14 (dir.).� 4BOBUØSJP�
;POOFTUSBBM� EFQPJT� EB� SF�
DVQFSBÎÍP�

Imagem 15 (esq.).� 7JMMB� 4B�
WPZF�BOUFT�F�EFQPJT�EB�SF�
DVQFSBÎÍP��
Imagem 16 (dir.).�7JMMB�4BWP�
ZF�BOUFT�F�EFQPJT�EB�SFDV�
QFSBÎÍP��
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2.1.1 SINAIS DE “MODERNIDADE” 

&OUSF������F����
�FYJTUJV�VN�EFTFOWPMWJNFOUP�VSCBOP�F�IBCJUBDJPOBM�
RVF�JODPSQPSPV�JOnVÐODJBT�FTUSBOHFJSBT�EP�.PWJNFOUP�.PEFSOP
�QPS�
NFJP�EF�EJGFSFOUFT�BCPSEBHFOT�F�FN�EJGFSFOUFT�HSBVT�

7ÈSJPT�TJOBJT�EF�NPEFSOJEBEF�NBUFSJBMJ[BSBN�TF�OPT�FEJGÓDJPT�EF�IBCJ�
UBÎÍP�DPMFUJWB��0CTFSWBSBN�TF�TPMVÎÜFT�JOPWBEPSBT�OP�DPOUFYUP�VSCB�
OP�OB�DPODFQÎÍP�EF�GBDIBEBT
�OP�EFTFOWPMWJNFOUP�EF�OPWPT�TJTUFNBT�
EF�BDFTTP
�OB�BSUJDVMBÎÍP�EF�WÈSJBT�UJQPMPHJBT�IBCJUBDJPOBJT
�OB�PSHBOJ�
[BÎÍP�EP�QSPHSBNB�GVODJPOBM�F�OB�FYQFSJNFOUBÎÍP�EF�OPWPT�NBUFSJBJT���

"�BSRVJUFUVSB�EP�.PWJNFOUP�.PEFSOP�Ï�EFmOJEB�QFMB�DMBSB�SFMBÎÍP�FO�
USF�B�GPSNB�F�FTUSVUVSB
�USBEV[JEB�FN�QSPDFTTPT�EF�NPEFMBÎÍP�F�QSÏ�
�GBCSJDBÎÍP
�SFTVMUBOEP�OB�QSØQSJB�EFmOJÎÍP�EF�JNQMBOUBÎÍP
�EJTUSJCVJ�
ÎÍP
�DPNQPTJÎÍP�FN�QMBOUB
�PSHBOJ[BÎÍP�EP�GPHP
�WPMVNFUSJB�F�BMÎBEP�

2VBOEP�TF�QSPDVSB�PT�TJOBJT�EF�iNPEFSOJEBEFw�OP�FEJGÓDJP
� UFN�EF�
TF�TBMJFOUBS�B�FTDBMB
�QPSRVF�OPT�FEJGÓDJPT�EF�NFOPS�EJNFOTÍP�B�NP�
EFSOJEBEF�UFN�VN�iUSBUBNFOUP�NBJT�BQVSBEPw�F�Ï�NBJT�FWJEFOUF��0T�
TJOBJT�TÍP�

Implantação

 - %JTQPTJÎÍP�SFHVMBS�EPT�CMPDPT�OP�UFSSFOP�
 - #MPDPT�EF�GPSNB�SFUBOHVMBS
�FTUSFJUB�F�DPNQSJEB�
 - 6UJMJ[BÎÍP�EF�FTQBÎP�WFSEF�DPNP�CBSSFJSB�BP�DPOTUSVÓEP�
 - 0�DPOUBDUP�EPT�FEJGÓDJPT�DPN�P�TPMP�F�DPN�B�UPQPHSBmB�OBUVSBM�Ï�
GFJUP�B�QBSUJS�EB�FTUSVUVSB�EF�CFUÍP�BSNBEP� Imagem 17. 1MBOUB� EF� JN�

QMBOUBÎÍP�EP�#$.(��%FTF�
OIP�PSJHJOBM�FN�BOFYP��
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.ÏUSJDB�	MJNJUF�EBT�
IBCJUBÎÜFT


Imagem 18. 1MBOUB�EP�QJTP���
EP�#$.(��%FTFOIP�PSJHJOBM�
FN�BOFYP�
Imagem 19. 1MBOUB�EP�QJTP���
EP�#$.(��%FTFOIP�PSJHJOBM�
FN�BOFYP��

Composição em planta

 - "�DPNQPTJÎÍP�EB�QMBOUB�EPT�CMPDPT�PCFEFDF�B�VNB�NÏUSJDB�QSF�
DJTB
�SFTVMUBOUF�EB�EJTUÉODJB�FOUSF�FJYPT�FTUSVUVSBJT�

 - 0T�NØEVMPT�TÍP�GPSNBEPT�QFMP�BGBTUBNFOUP�FOUSF�QJMBSFT�F�FTUFT�
EFTFOIBN�PT�MJNJUFT�EBT�IBCJUBÎÜFT�
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&TQBÎPT�EJVSOPT

&TQBÎPT�OPUVSOPT

&TQBÎPT�EF�DJSDV�
MBÎÍP�EJTUSJCVJÎÍP

Imagem 20. 1MBOUB� UJQP� EP�
1JTP� �� 	FTR�
� F� EP� QJTP� ��
	EJS�
� EP�CMPDP�"��%FTFOIP�
PSJHJOBM�FN�BOFYP��

Imagem 21. 1MBOUB� UJQP� EP�
CMPDP� #�� %FTFOIP� PSJHJOBM�
FN�BOFYP�

Organização do fogo

 - 0CFEFDF�B�SJHPSPTPT�FTRVFNBT�GVODJPOBJT�DPN�B�TFQBSBÎÍP�FO�
USF� FTQBÎPT�EJVSOPT� F� OPUVSOPT
� FOUSF� BT� FOUSBEBT
� QSJODJQBM� F�
TFDVOEÈSJB
�F�FOUSF�BT�[POBT�EF�FTUBS�F�EF�TFSWJÎPT��

 - %JTUSJCVJÎÍP�SBDJPOBM�EBT�ÈSFBT
�QSPDVSBOEP�B�NFMIPS�FYQPTJÎÍP�
TPMBS�F�PSJFOUBÎÍP�QBSB�BT�WJTUBT��

 - 5SBOTQBSFDF�TFNQSF�B�JEFJB�EF�iQMBOUB�MJWSFw
�FYJTUJOEP�FTQBÎPT�
mYPT�F�FTQBÎPT�nFYÓWFJT�F�PVUSPT�NBJT�FWPMVUJWPT��&TUFT�FTQBÎPT�
FTUÍP�TFNQSF�FORVBESBEPT�OPT�MJNJUFT�FTUBCFMFDJEPT�QFMB�SFEF�
FTUSVUVSBM�EP�CMPDP�

 - *OUSPEVÎÍP�EF�FTQBÎPT�NVMUJGVODJPOBJT�F�FMJNJOBÎÍP�EF�FTQBÎPT�
EF�DJSDVMBÎÍP�EFTOFDFTTÈSJPT���
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Imagem 22 (esq.). (BMFSJB�
EF�EJTUSJCVJÎÍP�EP�CMPDP�#�
Imagem 23 (dir.). &TDBEB�EF�
BDFTTP�Ë�HBMFSJB�EP�CMPDP�#�

Distribuição

 - 0T� CMPDPT� QPTTVFN� VNB� DMBSB� EJTUSJCVJÎÍP� JOUFSOB� BUSBWÏT� EF�
FmDJFOUFT�DJSDVJUPT�F�BDFTTPT�RVF�BTTJOBMBN�BT�ÈSFBT�QSJWBEBT�
	GPHPT

�BT�ÈSFBT�QÞCMJDBT�	KBSEJN
�F�BT�ÈSFBT�EF�TFSWJÎP�	HBMFSJB�
F�B�FTDBEB�EF�BDFTTP�B�FTUB
�

Composição volumétrica 

 - 0T�CMPDPT�BQSFTFOUBN�TF�EF�GPSNB�HFPNFUSJ[BEB
�DPNP�QFÎBT�
VOJUÈSJBT�F�QBSBMFMFQÓQFEPT�SFHVMBSFT
�TØMJEPT�F�JOEFQFOEFOUFT�

 - 0�EFTFOIP�EB�HBMFSJB�EF�EJTUSJCVJÎÍP�Ï�DVJEBEP�F�FYJTUF�VN�SF�
DVP�OPT�BMÎBEPT�MBUFSBJT�QBSB�B�JOTFSÎÍP�EP�WPMVNF�EB�FTDBEB�

 - "�GPSNB�NPOPMÓUJDB�QSPWÏN�EB�FTUSVUVSB�IÓQFS�FTUÈUJDB�F�SÓHJEB
�
DPNQPTUB�QPS�QJMBSFT�F�WJHBT�EF�CFUÍP�BSNBEP�RVF�DPOTUSPFN�
VNB�NBMIB�USJEJNFOTJPOBM�

 - "�FTUSVUVSB� UFN�PVUSBT�DBQBDJEBEFT�QBSB�BMÏN�EBT�QVSBNFOUF�
UÏDOJDBT��5FN�GVOÎÍP�EF�DBSÈDUFS�GPSNBM�RVBOEP�PCTFSWBNPT�P�
CFUÍP�BQBSFOUF�DPNP�NBUFSJBM�QMÈTUJDP�F�WPMVNFT�TBMJFOUFT�FN�
DPOTPMB��
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Imagem 24. "MÎBEP� TVM� EP�
CMPDP�#�FTUF�EP�#$.(��%F�
TFOIP�PSJHJOBM�FN�BOFYP�

Imagem 25. "MÎBEP� OPSUF�
EP�#$.(��%FTFOIP�PSJHJOBM�
FN�BOFYP�
Imagem 26. "MÎBEP�OBTDFO�
UF�EP�#$.(��%FTFOIP�PSJHJ�
OBM�FN�BOFYP��
Imagem 27. "MÎBEP�QPFOUF�
EP�#$.(��%FTFOIP�PSJHJOBM�
FN�BOFYP�

Alçado

 - 3FnFYP�FOUSF�B�FTUSVUVSB�F�B�GPSNB��NBSDBÎÍP�IPSJ[POUBM�EBT�MBKFT�
F�WFSUJDBM�EPT�FJYPT�EB�FTUSVUVSB�OBT�GBDIBEBT�

 - 6UJMJ[BÎÍP�EF�KBOFMBT�IPSJ[POUBJT�F�HSBOEFT�TBDBEBT�EF�WJESP���
 - "T�GBDIBEBT�TÍP�DBSBDUFSJ[BEBT�QFMPT�QMBOPT�MJWSFT�F�BCTUSBUPT
�
DPNQPTUPT�QPS�DIFJPT�F�WB[JPT
�DPSFT
�NBUFSJBJT�F�SFWFTUJNFOUPT�
FYUFSJPSFT��&TUB�TJNCJPTF�SFTVMUB�FN�JNBHFOT�EF�EFQVSBEP�TFO�
UJEP�FTUÏUJDP�

 - 0T�NBUFSJBJT�EF� SFWFTUJNFOUP��EJWFSTJEBEF�EF� UFYUVSBT�F�NBUF�
SJBJT�VUJMJ[BEPT�OB�HBMFSJB�EF�EJTUSJCVJÎÍP�F�OB�QBSFEF�EB�FTDBEB�
EF�BDFTTP��%FTUBRVF�QBSB�B�VUJMJ[BÎÍP�EB�HSFMIB�EF�WFOUJMBÎÍP�
OBT�GBDIBEBT�OB�[POB�EB�MBWBOEBSJB�F�EB�DBTB�EF�CBOIP�

 - 1PTTVJ�VNB�GPSUF�MJOHVBHFN�BSRVJUFUØOJDB�F�NBUFSJBM
�NVJUP�EFWJ�
EP�Ë�EJWFSTJEBEF�EF�NBUFSJBJT�VUJMJ[BEPT
�KVOUBNFOUF�DPN�B�DPN�
CJOBÎÍP�EF�NBUFSJBJT�USBEJDJPOBJT�F�OPWBT�UÏDOJDBT�EF�BQMJDBÎÍP��

 - "DBCBNFOUP�JOGFSJPS�EFTUBDB�TF�DPN�VNB�CBTF�FN�QFESB�
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2.1.2 CONTINUIDADE NA MUDANÇA

0T�FEJGÓDJPT� WÍP� TPGSFOEP� BMUFSBÎÜFT� BP� MPOHP�EP� UFNQP
� RVFS� QPS�
BÎÍP�EP�QSØQSJP�UFNQP
�RVFS�QFMB�BÎÍP�IVNBOB��²�WFSEBEF�RVF�TF�
QPEFN�MFS�FTTBT�BMUFSBÎÜFT�DPNP�VNB�FYQSFTTÍP�EB�QFSNBOÐODJB�EB�
JEFOUJEBEF�EP�FEJGÓDJP�QPS�NFJP�EB�NVEBOÎB���/P�FOUBOUP
�B�QFSDFÎÍP�
EFTTF�QSPDFTTP�QPEF�HFSBS�VNB�TFOTBÎÍP�EF�FOWFMIFDJNFOUP
�EFDMÓ�
OJP�F�GSBHNFOUBÎÍP���

&N�UPEP�P�UJQP�EF�SFRVBMJmDBÎÍP�FYJTUF�P�EFWFS�OBUVSBM�F�B�OFDFTTJEB�
EF�EF�WJTJUBS�P�FEJGÓDJP��EF�TFOUJS�B�TVB�iTVCTUÉODJBw
�EF�BOBMJTBS�P�TFV�
FTUBEP�BUVBM�F�DPOUBDUBS�PT�TFVT�VUJMJ[BEPSFT��

1BSB�FTUVEBS�BT�NVEBOÎBT�FGFUVBEPT�BP�MPOHP�EP�UFNQP�F�P�JNQBDUP�
EFTUBT�OP�EFTFOIP�EP�FEJGÓDJP
�DPNQBSBNPT�P�FTUBEP�BUVBM�DPN�P�
QSPKFUP�JOJDJBM��'FJUB�B�BOÈMJTF�EP�EFTFOIP
�TFHVF�TF�P�NBQFBNFOUP�
EB�FYUFOTÍP�EBT�USBOTGPSNBÎÜFT�

"�IJTUØSJB�Ï�NBSDBEB�QFMBT�NVEBOÎBT�QBSDJBJT�F�DPOUÓOVBT
�UÓQJDBT�EF�
FEJGÓDJPT�SFTJEFODJBJT
�QFSUFODFOUFT�B�EJGFSFOUFT�QSPQSJFUÈSJPT��"�TPNB�
EBT�JOPWBÎÜFT�JOEJWJEVBJT�SFTVMUB�OVNB�QSPGVOEB�NVEBOÎB�OP�FYUFSJPS�
EP�FEJGÓDJP�F�OVNB�BMUFSBÎÍP�TJHOJmDBUJWB�EPT�FTQBÎPT�F�NBUFSJBJT�QSF�
UFOEJEPT�QFMP�BSRVJUFUP��.VJUPT�EPT�FEJGÓDJPT�OÍP�FTUÍP�QSPUFHJEPT�QFMPT�
SFHJNFT�EF�QSPUFÎÍP�EP�1BUSJNØOJP�EB�"SRVJUFUVSB�.PEFSOB
�EFJYBOEP�
BT�JOUFSWFOÎÜFT�Ë�NFSDÐ�EBT�EFDJTÜFT�BSCJUSÈSJBT�EPT�QSPQSJFUÈSJPT�

²�NVJUP�SFDPSSFOUF
�QSPWFOJFOUF�EBT�EFDJTÜFT�UPNBEBT�QFMPT�QSPQSJF�
UÈSJPT
�BMUFSBÎÜFT�OB�BQBSÐODJB�EP�FEJGÓDJP�F�OP�BQBSFDJNFOUP�EF�VN�
DBUÈMPHP�WBSJÈWFM�EF�EJGFSFOUFT�UJQPT�F�TJTUFNBT�EF�KBOFMBT�F�QPSUBT
�
DPN�OPWPT�UJQPT�EF�NBUFSJBJT
�QSPQPSÎÜFT�F�NÏUSJDBT�*NBHFN����F����

"T� HSBOEFT� TVQFSGÓDJFT� FOWJESBÎBEBT� FN� FEJGÓDJPT� NPEFSOPT� TFN�
DPOUSPMP�TPMBS
�UFN�WJOEP�B�QSPWPDBS�TPCSFBRVFDJNFOUPT�DPOTJEFSÈ�
WFJT�OB�FTUBÎÍP�RVFOUF
�PCSJHBOEP�Ë�JOTUBMBÎÍP�EF�TJTUFNBT�EF�QSP�
UFÎÍP�TPMBS�*NBHFN����F����

/PT�EJBT�EF�IPKF
�VN�FEJGÓDJP�NPEFSOP�TFN�RVBMRVFS�SFRVBMJmDBÎÍP�
Ï�JODBQB[�EF�PGFSFDFS�DPOGPSUP�UÏSNJDP��4PCSFUVEP�FN�IBCJUBÎÍP
�P�
IPNFN�TFOUJV�OFDFTTJEBEF�EF�QSPDVSBS�FTTF�DPOGPSUP�TFHVJOEP�P�DB�
NJOIP�NBJT�GÈDJM�F�SÈQJEP
�B�VUJMJ[BÎÍP�EF�TJTUFNBT�EF�DMJNBUJ[BÎÍP��
*NBHFN����F����

$PN�P�FWPMVJS�EBT�UFDOPMPHJBT�F�EB�EJTUSJCVJÎÍP�EPT�TFSWJÎPT�FTTFO�
DJBJT
�B�BSRVJUFUVSB�RVF�BOUFDFEF�Ë�DIFHBEB�EFTUFT
�OÍP�GPJ�QSFQBSB�
EB�QBSB�PT�SFDFCFS
�UFOEP�EF�TF�BEBQUBS
�NVJUBT�WF[FT
�TBDSJmDBOEP�
P�EFTFOIP�EP�FEJGÓDJP�*NBHFN����F����
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Imagem 28 (esq.). 1PSUBT�EF�
FOUSBEB� EB� GBDIBEB� OPSUF�
EP�CMPDP�#�
Imagem 29 (dir.). +BOFMBT�EB�
GBDIBEB�OPSUF�EP�CMPDP�#�

Imagem 30 (esq.). &TUPSFT�
EBT�NBSRVJTFT� EB� GBDIBEB�
TVM�EP�CMPDP�#��
Imagem 31 (dir.). "OUFOBT�F�
FTUPSFT� EBT� NBSRVJTFT� EB�
GBDIBEB�TVM�EP�CMPDP�#��

Imagem 32 (esq.). "QBSF�
MIPT� EF� DMJNBUJ[BÎÍP� OB� GB�
DIBEB�OBTDFOUF��EP�CMPDP�"��
Imagem 33 (dir.). $IBNJOÏT�
EBT�TBMBNBOESBT�OB� GBDIB�
EB�OBTDFOUF�EP�CMPDP�"��

1PS�WF[FT�B�DBSÐODJB�EF�FTQBÎPT�DPCFSUPT�PV�IFSNÏUJDPT�SFTVMUB�FN�
DPOTUSVÎÜFT�DPODFCJEBT�BP�DSJUÏSJP�EFTNFEJEP�EF�DBEB�MPDBUÈSJP��0�
SFTVMUBEP�TÍP�GBDIBEBT�BEVMUFSBEBT
�FNCFCJEBT�OFTTBT�USBOTGPSNB�
ÎÜFT�*NBHFN����F����

"MHVNBT�EBT�BEVMUFSBÎÜFT�BP�EFTFOIP�PSJHJOBM�FYUFSJPS�EP�FEJGÓDJP
�
TÍP�GFJUBT�QFMB�GBMUB�EF�TFOTJCJMJEBEF�EP�VUJMJ[BEPS�F�BMHVNBT�EFMBT
�
OÍP�UÐN�OFDFTTJEBEF�EF�FYJTUJS�*NBHFN����F����
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Imagem 34 (esq.). 5VCP�EF�
RVFEB�EF�ÈHVBT�QMVWJBJT�OB�
GBDIBEB�TVM�EP�CMPDP�#�
Imagem 35 (dir.). 5VCP� EF�
RVFEB�EF�ÈHVBT�QMVWJBJT�OB�
GBDIBEB�QPFOUF�EP�CMPDP�#�

Imagem 36 e 37. $BOBMJ[B�
ÎÍP�F�DPOUBEPSFT�EF�HÈT�OB�
GBDIBEB�OPSUF�CMPDP�#��

Imagem 38 (esq.). "OFYPT�
OPT� QÈUJPT� EF� TFSWJÎP� B�
QPFOUF�EP�CMPDP�"�
Imagem 39 (dir.). .BSRVJTFT�
EB�GBDIBEB�FTUF�EP�CMPDP�"��

Imagem 40 (esq.). 7FHFUB�
ÎÍP� OPT� QÈUJPT� EF� TFSWJÎP�
EP�CMPDP�"��
Imagem 41 (dir.). $IBNJOÏ�
EB�DIVSSBTRVFJSB�OB� GBDIB�
EB�OBTDFOUF�EP�CMPDP�"�
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9. 5045¿&4
�"OB��,04&-+
�
/BUBTB�� .FUBNPSQIPTJT��
5IF� $POUJOVJUZ� PG� $IBOHF��
1ÈH�����

10.�JCJEFN��1ÈH�������

�
11.�JCJEFN��1ÈH�����

12. 5«703"
� 'FSOBOEP��
i%B� PSHBOJ[BÎÍP� EP� FTQB�
ÎPw��1ÈH����

13.� 5045¿&4
� "OB�� ,0�
4&-+
� /BUBTB�� .FUBNPS�
QIPTJT�� 5IF� $POUJOVJUZ� PG�
$IBOHF��1ÈH�����

2.1.3 METAMORFOSE

i"�iNFUBNPSGPTFw�DPNP�DPODFJUP�CJPMØHJDP�EFTDSFWF�VNB�NVEBOÎB�
DPNQMFUB�EB�BQBSÐODJB�TFN�B�QFSEB�EB�JEFOUJEBEF�EP�TFS�w9 

$BEB�WF[�NBJT�PT�BSRVJUFUPT�UÐN�B�PQPSUVOJEBEF�PV�B�PCSJHBÎÍP�EF�
SFVUJMJ[BS�FEJGÓDJPT�RVF�UÐN�QFSEJEP�B�TVB�GVOÎÍP�PSJHJOBM��&TUFT�QPT�
TVFN�NBUFSJBJT�F�UÏDOJDBT�BOUJRVBEBT�RVF�OÍP�DVNQSFN�BT�FYJHÐO�
DJBT�EF�DPOGPSUP�

/VNB�SFRVBMJmDBÎÍP�FYJTUF�B�OFDFTTJEBEF�EF�DPOTFSWBS�WBMPSFT�EB�
PCSB�EF�SFMFWÉODJB�IJTUØSJDB�F�PT�RVF�B�EJHOJmDBN��²�JNQPSUBOUF�EF�
mOJS�BTQFUPT�RVF�UÐN�DPOUSJCVÓEP�QBSB�B�TVB�SFMFWÉODJB�F�PT�RVF�TÍP�
TVTDFUÓWFJT�Ë�FMJNJOBÎÍP�PV�USBOTGPSNBÎÍP�FN�QSPM�EB�TVB�SFRVBMJmDB�
ÎÍP��%FTFOWPMWFS�VN�QFOTBNFOUP�DSÓUJDP�QBSB�BMJNFOUBS�P�QSPDFTTP�
QSPKFUVBM�F�FYQSFTTÈ�MP�FN�QSPQPTUB�BSRVJUFUØOJDB�

i.VJUP� FNCPSB�NBUFSJBJT
� DPOTUSVÎÍP� F�EFUBMIFT� TFKBN� JNQPSUBOUFT�
testes de autenticidade para sustentar e realizar a “ideia” do arquite-
UP
�BMHVNBT�TVCTUJUVJÎÜFT�TFSJBN�BDFJUÈWFJT�FN�PCSBT�NPEFSOBT�EFT-
EF�RVF�BT�JOUFOÎÜFT�EP�BSRVJUFUP�RVBOUP�Ë�GPSNB
�FTQBÎP�F�BQBSÐODJB�
GPTTFN�BJOEB�SFDPOIFDÓWFJT�w10  

4FHVJOEP�FTUB� MJOIB�EF�QFOTBNFOUP
�FYJTUF
�DPOGPSNF�EFmOJEP�QFMP�
i%PDPNPNP� *4$�3FHJTUFST� UP� *DPOPOPTw
�B� i.PEFSO�.PWFNFOU�BOE�
UIF�8PSM�)FSJUBHF�-JTUw11�
�VNB�PSEFN�EF�WFSJmDBÎÍP�EF�BVUFOUJDJEBEF�
F�EF�QSJPSJEBEF�EF�QSFTFSWBÎÍP�

���"�JEFJB�
���*NBHFN��GPSNB
�FTQBÎP�F�BQBSÐODJB
���$POTUSVÎÍP�F�EFUBMIFT��
���.BUFSJBJT

DAS INTENÇÕES À CIRCUNSTÂNCIA

i&N�WFSEBEF�IÈ�RVF�TF�EFGFOEFS
�UFJNPTBNFOUF
�B�UPEP�P�DVTUP
�PT�WB-
MPSFT�EP�QBTTBEP�NBT�IÈ�RVF�EFGFOEÐ�MPT�DPN�VNB�BUJUVEF�DPOTUSVUJWB
�
RVFS�SFDPOIFDFOEP�B�OFDFTTJEBEF�RVF�EFMFT�UFNPT�F�BDFJUBOEP�B�TVB�
BUVBMJ[BÎÍP
�RVFS�GB[FOEP�PT�BDPNQBOIBS�EF�PCSBT�DPOUFNQPSÉOFBTw�12 

"�"SRVJUFUVSB�.PEFSOB�BUSBWFTTB�UFNQPT�EJGÓDFJT�QFMB�TVB�JOFWJUÈWFM�
EFHSBEBÎÍP�F�QFMPT�OPWPT�DFOÈSJPT�RVF� JNQVMTJPOBN� JOUFSWFOÎÜFT�
OP� BNCJFOUF� DPOTUSVÓEP�� NVEBOÎB� EB� EJOÉNJDB� VSCBOB
� SFRVJTJUPT�
BNCJFOUBJT
�OPWPT�DPNQPSUBNFOUPT�TPDJBJT
�BWBOÎP�UFDOPMØHJDP�F�FY�
QFDUBUJWB�EPT�VTVÈSJPT�13�
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14.� .0-*/"
� +�� .�� EF��
1*$0
� 3BNØO�� {3FOPWBS�
TF� P� NPSJS �� &YQFSJFODJBT
�
BQVFTUBT�Z�QBSBEPKBT�EF�MB�
JOUFSWFODJØO�FO�MB�BSRVJUFD�
UVSB�EFM�.PWJNJFOUP�.PEFS�
OP��1ÈH�����

15.�JCJEFN��1ÈH�����

16.�JCJEFN��1ÈH����

17. 5«703"
� 'FSOBOEP��
i%B� PSHBOJ[BÎÍP� EP� FTQB�
ÎPw��1ÈH����

Imagem 42. 5SBOTGPSNB�
ÎÍP� EF� ���� BMPKBNFOUPT�
	FEJGÓDJPT�(
�)
�*

�OP�CBJSSP�
i(SBOE� 1BSDw
� FYFDVUBEB�
QFMPT� BSRVJUFUPT� -BDBUPO� F�
7BTTBM��

3FRVBMJmDBS�VN�FEJGÓDJP�iNPEFSOPw�PGFSFDF�VNB�OPWB�PQPSUVOJEBEF�
Ë�"SRVJUFUVSB�.PEFSOB�F�Ë�DJEBEF
�RVF�EFWF�PMIBS�QBSB�P�QBTTBEP�
EF�GPSNB�B�JOUFHSBS�BT�NFNØSJBT�DPMFUJWBT
�F�QBSB�P�GVUVSP
�QSPNPWFS�
OPWBT�PQPSUVOJEBEFT�QBSB�B�WJEB�EB�DPNVOJEBEF�

"�IJTUØSJB�Ï�BMHP�B�QSFTFSWBS�EFTEF�RVF�FTUB�OÍP�JOUFSmSB�DPN�P�QSF�
TFOUF
�QPJT�P�)PNFN�WJWF�TFHVOEP�BT�SFHSBT�EP�QSFTFOUF�F�OÍP�EP�
QBTTBEP��'FSOBOEP�5ÈWPSB�UJOIB�VNB�JEFJB�EP�QBTTBEP�F�EB�IJTUØSJB�
NVJUP�DMBSB
�KVTUJmDBOEP�B�EF�VNB�GPSNB�QSÈUJDB
�PQFSBUJWB�F�GPSNBUJWB�

“O passado é uma prisão de que poucos sabem livrar-se airosamen-
UF��WBMF�NVJUP
�NBT�Ï�OFDFTTÈSJP�PMIÈ�MP�OÍP�FN�TJ�QSØQSJP
�NBT�FN�
GVOÎÍP�EF�OØT�QSØQSJPTw14 

i"�)JTUØSJB�WBMF�OB�NFEJEB�FN�RVF�QPEF�SFTPMWFS�PT�QSPCMFNBT�EP�QSF-
sente e na medida em que se torna um auxiliar e não uma obsessão”15

4FHVOEP�P�QSPGFTTPS�"ESJBO�'PSUZ��“(...) a arquitetura não se faz de uma 
TØ�WF[��UBM�DPNP�PVUSPT�PCKFUPT�DVMUVSBJT
�Ï�GFJUB�F�SFGFJUB�WF[FT�TFN�DPO-
ta (...)”16
�QSPEVUP�EB�BMUFSBÎÍP�EB�FOWPMWFOUF�F�EBT�QFTTPBT�RVF�B�FY�
QFSJNFOUBN��2VBOEP�TF�JOUFSWÏN�OP�QBUSJNØOJP�EB�"SRVJUFUVSB�.PEFS�
OB
�UFN�RVF�TF�UFS�FN�BUFOÎÍP�RVF�FTUBNPT�QFSBOUF�VNB�PCSB�iBCFSUBw�
BP�GVUVSP
�FTUSJUBNFOUF�MJHBEB�BP�VTP�RVF�B�DPMFUJWJEBEF�GB[�EFMB��

'FSOBOEP�5ÈWPSB�FOUFOEJB�RVF�B�BSRVJUFUVSB�RVF�TF�QSBUJDBSB�OB�TVB�
ÏQPDB
� B� BSRVJUFUVSB� NPEFSOB
� FSB� B� SFTQPTUB� Ë� DJSDVOTUÉODJB
� PV�
TFKB
�SFTQPTUB�Ë�OFDFTTJEBEF�EBT�QFTTPBT��)PKF
�B�OFDFTTJEBEF�EPT�
IBCJUBOUFT�EP�#$.(�Ï�B� GBMUB�EF�DPOGPSUP� UÏSNJDP�EFWJEP�BP� GSBDP�
EFTFNQFOIP�FOFSHÏUJDP�EB�TVB�IBCJUBÎÍP��

i4F�B�BSRVJUFUVSB
�DPNP�KÈ�UJWFNPT�PQPSUVOJEBEF�EF�BmSNBS
�FMB�OÍP�
QPEFSÈ�DPMPDBS�TF�OVNB�QPTJÎÍP�EF�WÓUJNB
�NBT�EFWFSÈ�BHJS�QBSB�NF-
MIPSJB�EB�DJSDVOTUÉODJB�QSÏ�FYJTUFOUFw17  
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"�MFJUVSB�EP�QSPDFTTP�EF�QSPKFUP�F�DPOTUSVÎÍP�EF�BSRVJUFUVSB�NPEFS�
OB�QFSNJUF�EFTFOWPMWFS�VNB�FTUSBUÏHJB�EF� JOUFSWFOÎÍP
�VUJMJ[BOEP�P�
DPOIFDJNFOUP�F�B�DJSDVOTUÉODJB�DPNP�NÏUPEP��&TUF�DPOIFDJNFOUP�Ï�
USBEV[JEP�QFMBT�JOUFOÎÜFT�EP�BVUPS�F�EBT�$3&
�FNCFCJEBT�OBT�JEFJBT�
EP�NPWJNFOUP�NPEFSOP��0�NÏUPEP�QBTTB�QPS�TF�TBCFS�RVF�QBSUF�EP�
DPOIFDJNFOUP�UFSÈ�RVF�TFS�NBOUJEP�F�RVBM�B�TFS�TBDSJmDBEP�

"�GSBHJMJEBEF�DPOTUSVUJWB�EPT�FEJGÓDJPT�EP�.PWJNFOUP�.PEFSOP
�SFnFYP�
EB�JODMVTÍP�EF�OPWPT�NBUFSJBJT�OVNB�JOEÞTUSJB�EF�DPOTUSVÎÍP�QPVDP�
EFTFOWPMWJEB
�OPNFBEBNFOUF�FN�1PSUVHBM
�JNQMJDB�BHPSB�VNB�BUVB�
MJ[BÎÍP�TFHVOEP�P�DPOIFDJNFOUP�DPOUFNQPSÉOFP
�QPSRVF
�DPNP�EJ[�
5ÈWPSB
�B�BSRVJUFUVSB�

i²� FTQBÎP� PSHBOJ[BEP�QPS� F� QBSB� PT� IPNFOT�EF�EFUFSNJOBEP�NP-
NFOUP�	���
�F�PSHBOJ[BEP�DPN�VNB�RVBMJEBEF�UBM�RVF�	���

�NPSUPT�PT�
IPNFOT�RVF�BT�QSPEV[JSBN
�BT�PCSBT�DPOUJOVBN�B�WJWFS�QPSRVF�P�TFV�
essencial não morre.”18 

"�SFMFJUVSB�EP�iNPEFSOPw
�OB�DVMUVSB�BSRVJUFUØOJDB�BUVBM
�JOUSPEV[�VN�
EFTFKP�EF�TVCMJNBÎÍP�EB�iMJOHVBHFN�NPEFSOJTUBw�RVF�DPSSFTQPOEF�
B�VNB�FTQÏDJF�EF�SFTUBVSP�EBT�JEFJBT�JOUFOÎÜFT
�POEF�B�DPOUFNQPSB�
OFJEBEF�TF�BTTVNF�DPNP�QSPMPOHBNFOUP�EP�iNPEFSOPw�

"OBMJTBOEP� OPWBNFOUF� B� JOUFSWFOÎÍP� EP� BSRVJUFUP� (POÎBMP� #ZSOF
�
EFOPUB�TF�RVF�BT�TVBT�JOUFOÎÜFT�WÍP�BP�FODPOUSP�EP�iSFTUBVSP�EBT�
JEFJBTw��%FDJEF�TF� SFGPSÎBS� B� VOJEBEF�EP�QSPKFUP� JOJDJBM� EP� BSRVJUF�
UP�"MCFSUP�1FTTPB
�QSPQPOEP�VN�SFTUBVSP�EPT�FEJGÓDJPT�F�EBT�JEFJBT
�
NBT�OÍP�FTRVFDFOEP�B�DJSDVOTUÉODJB��"mOB�TF�B� iNÈRVJOB�NPEFS�
OBw
�BUVBMJ[BOEP�B� GVODJPOBMNFOUF�F�DPOTUSVUJWBNFOUF
� JODMVTJWF� UFS�
NJDBNFOUF��

“(...) trata-se de levar à luz o seu valor como ponto de arranque da 
OPTTB�BSRVJUFUVSB�F�EPT�QSPCMFNBT�F�ÉOTJBT�RVF�BJOEB�OPT�QSFPDV-
pam.”19  

3FTUSJOHJSNP�OPT�Ë�TBMWBÎÍP�EP�QBTTBEP
�JNQMJDB�WJWFSNPT�TFN�USBO�
RVJMJEBEF���*OUFSWJS�DPN�B�mOBMJEBEF�EF�QSFTFSWBS
�Ï�QSFTFSWBS�B�IJT�
UØSJB
�NBT�UBNCÏN�BT�TVBT�MBDVOBT��*OUFSWJS�OP�FEJmDP�#$.(�DPN�B�
BNCJÎÍP�BQFOBT�EF�QSFTFSWBS�P�RVF� GPJ� B�BSRVJUFUVSB�NPEFSOB�FN�
1PSUVHBM�F�B�PCSB�EF�'SBODJTDP�EB�$PODFJÎÍP
�Ï�QÙS�FN�QSJNFJSP�MV�
HBS�P�QBUSJNØOJP�FN�WF[�EP�IBCJUBOUF��4F�B�BSRVJUFUVSB�Ï�VN�TFSWJÎP�
QPTUP�BP�EJTQPS�EB�TPDJFEBEF�QBSB�TBUJTGB[FS�BT�TVBT�OFDFTTJEBEFT
�
QPSRVÐ�BQFOBT�SFTUBVSBS�F�DPOTFSWBS�VN�FEJGÓDJP�RVF�OÍP�EÈ�SFTQPTUB�
ËT�OFDFTTJEBEFT�EP�IBCJUBOUF �4F�FN������FTUF�FEJGÓDJP�GPJ�SFTQPTUB�
Ë�DJSDVOTUÉODJB
�IPKF�B�DJSDVOTUÉODJB�Ï�PVUSB�F�UFN�EF�FYJTUJS�FWPMV�

18.� .0-*/"
� +�� .�� EF��
1*$0
� 3BNØO�� {3FOPWBS�
TF� P� NPSJS �� &YQFSJFODJBT
�
BQVFTUBT�Z�QBSBEPKBT�EF�MB�
JOUFSWFODJØO�FO�MB�BSRVJUFD�
UVSB�EFM�.PWJNJFOUP�.PEFS�
OP��1ÈH�����

19. JCJEFN��1ÈH�����
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ÎÍP��1SFTFSWBS�P�QBUSJNØOJP�Ë�DVTUB�EP�TBDSJGÓDJP�EP�)PNFN �0V�TFKB
�
SFTUBVS�P�FEJGÓDJP�GBWPSFDFOEP�P�JOUFSFTTF�EF�RVFN�RVFS�DPNUFNQMBS�
FTUB�PCSB
�Ë�DVTUB�EBT�GBNÓMJBT�RVF�P�IBCJUBN
�DPN�QPVDP�DPOGPSUP�
UÏSNJDP�F�TFN�QPEFS�FDPOØNJDP�QBSB�P�UFS�

i0�QBUSJNØOJP�UBNCÏN�Ï�VN�QSPKFUP�RVF�TF�USBOTGPSNB�DPOOPTDP�w20 �

FADIGA FORMAL  

"�"SRVJUFUVSB�.PEFSOB�FODPOUSB�TF�FN�QFSJHP�EF�EFTBQBSFDFS�EF�GPS�
NB�BDFMFSBEB�EFWJEP�B�VN�QSPCMFNB�EF�EFTWBMPSJ[BÎÍP�BUVBM�

"�JOTFQBSÈWFM�MJHBÎÍP�EP�iNPEFSOPw�DPN�P�iOPWPw�BTTVNF�VN�NPEP�
SFMFWBOUF�TPCSF�B�WBMPSJ[BÎÍP�EFTUB�BSRVJUFUVSB��"�QFSEB�EP�DBSÈDUFS�
EF�OPWJEBEF�DPN�P�QBTTBS�EP�UFNQP�MFWB�B�VNB�EFTWBMPSJ[BÎÍP�JS�
SFWFSTÓWFM�RVF�JNQMJDB�P�TFV�FTHPUBNFOUP�TJHOJmDBUJWP��1BTTBN�B�TFS�
PCSBT�JOUFSQSFUBEBT�DPNP�WFMIBT
�JOFYQSFTTJWBT
�OFVUSBMJ[BEBT�DPNP�
PCKFUP� DVMUVSBM
� JODBQB[FT� EF� QSPWPDBS� SFBÎÜFT� F� TFOUJNFOUPT� OBT�
QFTTPBT��

i&�OFTUF�EFTMPDBNFOUP�TF�QPEF�DIFHBS�B�DPOGVOEJS�B�QVSB� JOWFTUJ-
HBÎÍP
�RVF�OÍP� JNQMJDB�OFDFTTBSJBNFOUF�B�DPOTFSWBÎÍP�EP�PCKFUP�
JOWFTUJHBEP
�DPN�P�QSB[FS
�RVF�Ï�P�RVF�KVTUJmDB�B�TVB�QFSNBOÐODJB�w21

1BSB�DPNCBUFS�B�iGBEJHB�GPSNBMw�UFN�RVF�TF�CVTDBS�VNB�JOUFSQSFUBÎÍP�
EJTUBOUF�EP�RVF�FSBN�PT�TVQPTUPT�F�PT�DSJUÏSJPT�RVF�FYJTUJBN�RVBOEP�
TF�FSHVFV�B�PCSB��1SFUFOEF�TF�DPOTFSWBS�BT�JEFJBT�EP�BVUPS�F�SFJOUFS�
QSFUBS�B�JNBHFN�EP�FEJGÓDJP��&ODPOUSBS�OPWPT�FTUÓNVMPT�DBQB[FT�EF�
TVTDJUBS
�OP�NPNFOUP�BUVBM
�VNB�iFYQFSJÐODJB�SFOPWBEBw�RVF�DPOmSB�
VN�OPWP�TFOUJEP�B�FTUB�BSRVJUFUVSB�F�VNB�SFBEBQUBÎÍP�BPT�VUFOUFT�F�
Ë�FOWPMWFOUF��5SBUB�TF�EF�VNB�SFWBMPSJ[BÎÍP�DVMUVSBM
�GSFOUF�Ë�TJNQMFT�
SFQPTJÎÍP�GÓTJDB�F�NBUFSJBM�

"�JOUFSTFÎÍP�EP�DPOIFDJNFOUP�F�EP�IPSJ[POUF�EF�FYQFUBUJWBT�RVF�TF�
QSPKFUB�TPCSF�VNB�PCSB
�DSJB�VN�EJÈMPHP�RVF�DPOEV[�Ë�DPODSFUJ[B�
ÎÍP�EB�JOUFSWFOÎÍP
�P�RVF�QFSNJUF�JOUFSQSFUÈ�MB
�DPNQSFFOEÐ�MB�F
�FN�
DPOTFRVÐODJB
�BQSFDJÈ�MB��$PN�DBEB�OPWB�DPODSFUJ[BÎÍP
�B�PCSB�BE�
RVJSF�VNB�OPWB�WBMPSJ[BÎÍP��

"T�TVDFTTJWBT�BMUFSBÎÜFT�RVF�TF�BDVNVMBN�WÍP�DPOmHVSBOEP�F�FOSJ�
RVFDFOEP�P�VOJWFSTP�WBMPSBUJWP�EB�PCSB��7ÍP�GPSNBOEP�B�TVB�QSØQSJB�
USBEJÎÍP
�TFNQSF�TVTDFUÓWFM�EF�OPWBT�JODPSQPSBÎÜFT��/P�FOUBOUP�FT�
UBT�SFDSFBÎÜFT�UÐN�EF�TFS�DPOUSPMBEBT
�FTUVEBEBT
�DPFSFOUFT�F�IP�
NPHÏOFBT�FN�UPEP�P�FEJGÓDJP�

20. .0-*/"
� +�� .�� EF��
1*$0
� 3BNØO�� {3FOPWBS�
TF� P� NPSJS �� &YQFSJFODJBT
�
BQVFTUBT�Z�QBSBEPKBT�EF�MB�
JOUFSWFODJØO�FO�MB�BSRVJUFD�
UVSB�EFM�.PWJNJFOUP�.PEFS�
OP��1ÈH�����

21.�JCJEFN��1ÈH�����
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22.� .0-*/"
� +�� .�� EF��
1*$0
� 3BNØO�� {3FOPWBS�
TF� P� NPSJS �� &YQFSJFODJBT
�
BQVFTUBT�Z�QBSBEPKBT�EF�MB�
JOUFSWFODJØO�FO�MB�BSRVJUFD�
UVSB�EFM�.PWJNJFOUP�.PEFS�
OP��1ÈH�����

23.�JCJEFN��1ÈH�����

24. .0*5"
�'SBODJTDP��&OFS�
HJB�4PMBS�1BTTJWB����1ÈH����

i4Ø�TF�QPEF�FWJUBS�P�TFV�EFTBQBSFDJNFOUP�TF�P� JOUFSFTTF�TVTDJUB-
do pela obra se mantém permanentemente aberto com sucessivas 
DPODSFUJ[BÎÜFT�RVF�P�BUVBMJ[BNw22�

/ÍP�QPEFNPT�DPOWFSUFS�B�"SRVJUFUVSB�EP�.PWJNFOUP�.PEFSOB�FN�
iQBUSJNØOJP� BOUJHPw
� TFHVJOEP� P� DBNJOIP� QFSJHPTP� EB� iOPTUBMHJBw��
5BNCÏN� OÍP� QPEFNPT� DPOTJEFSBS� RVF� P� TFV� WBMPS� SFDBJ� TPCSF� B�
OPWJEBEF
�MJNJUBOEP�P�TFV�FOTJOP�Ë�CVTDB�PCTFTTJWB�EP�JOÏEJUP���1P�
EFNPT�FOUFOEFS�RVF�B�BSRVJUFUVSB�BUVBM�Ï�B�DPOUJOVJEBEF�EBRVFMB�
BSRVJUFUVSB�iNPEFSOBw
�EFTQFSUBOEP�P�OPTTP�JOUFSFTTF�QPS�FMB��

i4Ø�EFTUF�NPEP�QPEFNPT�SFTHBUÈ�MB�EP�NVOEP�OVCMPTP�EB�TBVEB-
EF
�QBSB�USBOTGPSNÈ�MB�FN�SFGFSÐODJB�BUJWB�QBSB�P�OPTTP�USBCBMIPw23 

2.2 AS CONDIÇÕES CLIMÁTICAS DA MARINHA GRANDE

2.2.1 CLIMA

i$POTUSVJS�VNB�iDBTB�TPMBSw�TJHOJmDB�DPOTUSVJS�DPN�P�DMJNB
�PV�TFKB
�
DPOTJEFSBS� BT� EJGFSFOUFT� DBSBDUFSÓTUJDBT� DMJNÈUJDBT� EF� DBEB� SFHJÍP�
QBSB
�BUSBWÏT�EF�GPSNBT�EF�DPOTUSVÎÍP�BQSPQSJBEBT
�TF�DPOTFHVJS�VN�
DMJNB�JOUFSJPS�PUJNJ[BEP�F�DPOGPSUÈWFM�QBSB�PT�TFVT�IBCJUBOUFT�w24 

1BSB�VNB�SFRVBMJmDBÎÍP�CJPDMJNÈUJDB�Ï�JNQSFTDJOEÓWFM�FTUVEBS�P�DMJ�
NB��0�FTUVEP�EFTUF�QBTTB�QPS�DPNQSFFOEFS�PT�FGFJUPT�EPT�EJWFSTPT�
GBUPSFT�HFPNPSGPMØHJDPT�F�FTQBDJBJT�	TPM
�BMUJUVEF
�WFOUPT
�NBTTB�UFS�
SFTUSF�F�BRVÈUJDB
�UPQPHSBmB
�WFHFUBÎÍP�F�P�TPMP
�DPNP�UBNCÏN�QFMPT�
TFVT�FMFNFOUPT�DMJNÈUJDPT�	UFNQFSBUVSB
�IVNJEBEF�F�NPWJNFOUP�EBT�
NBTTBT�EF�BS
�QSFDJQJUBÎÍP
�OFCVMPTJEBEF�F�SBEJBÎÍP�TPMBS
��²�JNQPS�
UBOUF�FOUFOEFS�P�RVF�UFN�EF�TFS�DPOUSPMBEP�OP�BNCJFOUF�QBSB�PCUFS�PT�
SFTVMUBEPT�FTQFSBEPT�EVSBOUF�VNB�SFRVBMJmDBÎÍP�CJPDMJNÈUJDB�

&YJTUFN�EVBT�FTDBMBT�EF�DMJNB
�B�NBDSP�F�B�NJDSP
�F�BNCBT�TÍP�EFm�
OJEBT�TFHVOEP�B�FTDBMB�EP�PCKFUP�FN�FTUVEP��0�PCKFUP�EF�FTUVEP�TÍP�
EPJT�CMPDPT�IBCJUBDJPOBJT�JOTFSJEPT�OP�DPODFMIP�EB�.BSJOIB�(SBOEF�
	NBDSPDMJNB
�F�P�OVN�DFOUSP�VSCBOP�	NJDSPDMJNB
��0T�GBUPSFT�HMPCBJT�
BEKBDFOUFT�BP�DPODFMIP�EFmOFN�P�NBDSPDMJNB�F�PT�GBUPSFT�MPDBJT�BE�
KBDFOUFT�BP�DFOUSP�EB�DJEBEF�EFUFSNJOBN�P�NJDSPDMJNB��
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Microclima:�
$FOUSP�VSCBOP�EB�
.BSJOIB�(SBOEF

Macroclima:�
$PODFMIP�EB�.B�
SJOIB�(SBOEF

Objeto de estudo:�
#$.(

Imagem 43. .BQB�EP�DPODF�
MIP�EB�.BSJOIB�(SBOEF�
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25. 7BMPSFT�EF�SFGFSÐODJB�EB�
FOFSHJB�TPMBS�NÏEJB�NFOTBM
�
JODJEFOUF� OVNB� TVQFSGÓDJF�
WFSUJDBM�PSJFOUBEB�B�TVM�

26. 7BMPSFT�EF�SFGFSÐODJB�EF�
7FSÍP�EBT�UFNQFSBUVSBT�FY�
UFSJPSFT�

Imagem 44. ;POBT� DMJNÈ�
UJDBT� EF� *OWFSOP
� FN� 1PS�
UVHBM� $POUJOFOUBM
� DPN� B�
MPDBMJ[BÎÍP�EP�DPODFMIP�EB�
.BSJOIB�(SBOEF�

Imagem 45. ;POBT� DMJNÈUJ�
DBT�EF�7FSÍP
�FN�1PSUVHBM�
$POUJOFOUBM
�DPN�B�MPDBMJ[B�
ÎÍP� EP� DPODFMIP� EB� .BSJ�
OIB�(SBOEF�

MACROCLIMA

0T� GBUPSFT�DMJNÈUJDPT�HMPCBJT�TÍP�BRVFMFT�RVF�DPOEJDJPOBN
�EFUFS�
NJOBN�F�EÍP�PSJHFN�BP�NBDSPDMJNB��WFOUPT�EPNJOBOUFT
�NBTTBT�EF�
ÈHVB�F�UFSSB
�BMUJUVEF�F�MBUJUVEF�

"�TJNCJPTF�FOUSF�PT�GBUPSFT�HMPCBJT�DMJNÈUJDPT�PSJHJOB�DMJNBT�EJTUJOUPT�
QPS�UPEP�P�NVOEP��/FTUF�TFOUJEP
�BP�MPOHP�EPT�UFNQPT
�UFN�FYJTUJEP�
VNB�UFOUBUJWB�EF�DBUFHPSJ[BÎÍP�EBT�EJGFSFOUFT�DPOmHVSBÎÜFT�DMJNÈUJ�
DBT�BUSBWÏT�EF�WÈSJBT�FOUJEBEFT�F�FTQFDJBMJTUBT��

4FHVOEP�P�SFHVMBNFOUP�EBT�$BSBDUFSÓTUJDBT�EF�$PNQPSUBNFOUP�5ÏS�
NJDP�EPT�&EJGÓDJPT�	3$$5&

�P�1BÓT�Ï�EJWJEJEP�FN�USÐT�[POBT�DMJNÈUJ�
DBT�EF�*OWFSOP�F�USÐT�[POBT�DMJNÈUJDBT�EF�7FSÍP��"�DBEB�DPODFMIP�EF�
1PSUVHBM�$POUJOFOUBM�Ï�BUSJCVÓEP�VNB�[POB�DMJNÈUJDB�DPN�PT�DPSSFT�
QPOEFOUFT�EBEPT�DMJNÈUJDPT�EF�SFGFSÐODJB��

"�BUSJCVJÎÍP�EB�[POB�DMJNÈUJDB�BP�DPODFMIP�Ï�EFUFSNJOBEB�QFMB�TVB�
QSPYJNJEBEF�Ë�DPTUB�MJUPSBM�F�BMUJUVEF��"OBMJTBEB�FTUBT�OVBODFT
�P�DPO�
DFMIP�EB�.BSJOIB�(SBOEF�Ï�EFmOJEP�QFMB�[POB�DMJNÈUJDB�EF�JOWFSOP
�
i*�w�F�QFMB�[POB�DMJNÈUJDB�EF�WFSÍP
� i7�w��0T�WBMPSFT�EF� SFGFSÐODJB�
QBSB�DBEB�[POB�TÍP��

 - &TUBÎÍP�EF�BRVFDJNFOUP�	*�
�

 - %VSBÎÍP����B�����NFTFT
 - (4VM������,8I�N2����

 - &TUBÎÍP�EF�BSSFGFDJNFOUP�	7�
�

 - ЊBUN�FYU������$�26

 - (4VM������,8I�N2
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0T�QSJODJQBJT�FMFNFOUPT�DMJNÈUJDPT�VUJMJ[BEPT�QFMBT�PSHBOJ[BÎÜFT�NF�
UFPSPMØHJDBT�RVF�BKVEBN�P�BSRVJUFUP�B�FOUFOEFS�BT�DBSBDUFSÓTUJDBT�DMJ�
NÈUJDBT�EF�VNB�EFUFSNJOBEB�[POB�F�B�TBCFS�DPNP�DPNCBUÐ�MBT
�TÍP��
UFNQFSBUVSB
�IVNJEBEF�EP�BS
�NPWJNFOUP�EP�BS�	WFOUP

�QSFDJQJUBÎÍP
�
OFCVMPTJEBEF
�EVSBÎÍP�EB�MV[�TPMBS�	EJB
�F�SBEJBÎÍP�TPMBS�

0�QSPCMFNB�OB� BQSFTFOUBÎÍP�EF�EBEPT� DMJNÈUJDPT
� Ï� FODPOUSBS� VN�
FRVJMÓCSJP�FOUSF�PT�EPJT�FYUSFNPT��B�JOGPSNBÎÍP�EFNBTJBEP�EFUBMIBEB�
F�FYDFTTJWBNFOUF�TJNQMJmDBEB��"QSFTFOUBS�PT�EBEPT�EB�UFNQFSBUVSB�
EF�IPSB�FN�IPSB
�EVSBOUF�VN�BOP
�JSJB�QSPWPDBS�VN�FYBHFSP�EF�SFTVMUB�
EPT�POEF�TFSJB�JNQPTTÓWFM�FYUSBJS�RVBMRVFS�UJQP�EF�JOGPSNBÎÍP�ÞUJM��"P�
JOWÏT
�B�TJNQMJmDBÎÍP�FYDFTTJWB
�DPNP�B�FYQPTJÎÍP�BQFOBT�EB�NÏEJB�
EB�UFNQFSBUVSB�BOVBM
�JSJB�PDVMUBS�EFUBMIFT�JNQPSUBOUFT
�JOEV[JOEP�FN�
FSSP�B�MFJUVSB�EPT�NFTNPT
�FN�SFMBÎÍP�BP�UFSSJUØSJP�FN�DBVTB�

4FHVOEP�4[PLPMBZ
�FYJTUF�RVBUSP�WBSJÈWFJT�DMJNÈUJDBT�RVF�BGFUBN�EJSF�
UBNFOUF�P�DPOGPSUP�UÏSNJDP��B�UFNQFSBUVSB
�IVNJEBEF�EP�BS
�NPWJNFO�
UP�EP�BS�F�B�SBEJBÎÍP�TPMBS��&TUFT�TÍP�PT�RVBUSP�DPOTUJUVJOUFT�EP�DMJNB�
NBJT�JNQPSUBOUFT�QBSB�P�BSRVJUFUP
�QBSB�mOT�EF�QSPKFUP�EF�FEJGÓDJPT��
/P�FOUBOUP
�UBNCÏN�TF�DPOTJEFSB�WÈMJEB
�F�OÍP�NFOPT�JNQPSUBOUF
�B�
QSFDJQJUBÎÍP�DPNP�WBSJÈWFM�DMJNÈUJDB�B�UFS�FN�DPOUB�OB�FYFDVÎÍP�EF�
BSRVJUFUVSB�CJPDMJNÈUJDB�27

0T�EBEPT
�BT�UBCFMBT�F�PT�HSÈmDPT
�QFSNJUFN�B�DPNQSFFOTÍP�F�B�DPN�
QBSBÎÍP�FOUSF�EBEPT�EF�VNB�EFUFSNJOBEB�DPOmHVSBÎÍP�DMJNÈUJDB
�EF�
VNB�GPSNB�TJNQMJmDBEB��$PN�B�MFJUVSB�F�DPNQBSBÎÍP�EPT�EBEPT�DMJNÈ�
UJDPT
�EB�[POB�EB�JNQMBOUBÎÍP�EP�#$.(
�Ï�QPTTÓWFM�EFTFOWPMWFS�VN�
FTUVEP�EF�JEFOUJmDBÎÍP�EBT�OFDFTTJEBEFT�BNCJFOUBJT�F
�DPOTFRVFO�
UFNFOUF
�BMDBOÎBS�PT�OÓWFJT�EF�DPOGPSUP�UÏSNJDP�TBUJTGBUØSJP��

27. 4;0,0-":
� 4UFWFO� 7��
*OUSPEVDUJPO�UP�BSDIJUFDUVSBM�
TDJFODF�� 5IF� CBTJT� PG� TVT�
UBJOBCMF�EFTJHO��"SDIJUFDUV�
SBM�QSFTT��1ÈH����

Imagem 46. %JSFÎÍP� EP�
WFOUP�EP�DPODFMIP�EB�.BSJ�
OIB�(SBOEF��
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Imagem 47. 5FNQFSBUVSBT�
EP� DPODFMIP� EB� .BSJOIB�
(SBOEF��

Imagem 48. /FCVMPTJEBEF
�
TPM� F� QSFDJQJUBÎÍP� EP� DPO�
DFMIP�EB�.BSJOIB�(SBOEF��

Imagem 49. 1SFDJQJUBÎÍP�
EP� DPODFMIP� EB� .BSJOIB�
(SBOEF��
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Temperatura Humidade 

Radiação Precipitação 

jan

fev

mar

abr

mai

jun

jul

ago

set

out

nov

dez

14.6

16.6

16.8

17.6

21.7

21.5

24.2

25.1

25.5

21.1

17.3

15.8

5.6

6.7

8.4

10.2

12.4

14.2

16.3

16.2

14.9

11.7

10.3

7.9

90.6

91.2

84.4

79.9

70.8

77

81

84.9

90.9

91.3

96.4

86.1

jan

fev

mar

abr

mai

jun

jul

ago

set

out

nov

dez

2332

2752

4043

4896

4947

5840

6423

5765

4845

3220

2353

2273

51.2

33.5

110.9

108.7

30.2

28.1

3.2

11

13.8

74.8

124.8

93.5

10.3

10.6

13

12.3

10.4

12.6

12.7

12.9

10.1

11.1

11.8

11

80.5

73.3

69.5

64.6

62.4

64.3

70.9

68.7

71.8

74.9

82.4

77.2

Média 
máx. diária 

ºC

Média 
mín. diária 

ºC

Relativa 
manhâ 

%

Relativa 
tarde

%

Média 
diária mensal 

W/m2

Movimento 
do ar 

Totais 
mensais

mm

Velocidade 
km/h

Imagem 50. 5BCFMB�EF�EB�
EPT� DMJNÈUJDPT� SFGFSFOUFT�
BP� DPODFMIP� EB� .BSJOIB�
(SBOEF�
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MICROCLIMA

0�VSCBOJTUB
�,FWJO�-ZODI
�EFmOF�P�NJDSPDMJNB�BUSBWÏT�EB�GPSNB�FT�
QBDJBM�EBT�QFRVFOBT�TVQFSGÓDJFT
�DPOTUJUVÓEBT�QPS�EFUFSNJOBEB�UP�
QPHSBmB
� TVQFSGÓDJF� EF� TPMP� F� QFMBT� GPSNBT� DSJBEBT� QFMP�)PNFN��
%FTUBDB�BJOEB�BT�BMUFSBÎÜFT�RVF�PT�NJDSPDMJNBT�QPEFN�QSPWPDBS�
OP�DMJNB�iHFSBMw�	NBDSPDMJNB
�28�

0T� GBUPSFT�DMJNÈUJDPT� MPDBJT� TÍP�BRVFMFT�RVF�DPOEJDJPOBN
�EFUFS�
NJOBN�F�EÍP�PSJHFN�BP�NJDSPDMJNB
� JTUP�Ï
�BP�DMJNB�RVF�TF�WFSJm�
DB�OVN�QPOUP�FTQFDÓmDP
� DJEBEF
�RVBSUFJSÍP
�CBJSSP� PV� SVB
�&TUFT�
GBUPSFT�TÍP�B� UPQPHSBmB
�WFHFUBÎÍP�F�B�TVQFSGÓDJF�EP�TPMP�OBUVSBM�
PV�DPOTUSVÓEP��"�EFMJOFBÎÍP�EP�QFSÓNFUSP�EF�FTUVEP�EP�NJDSPDMJNB�
EFWFV�TF�Ë�GPSNB�EF�iJMIBw�VSCBOB�CBTUBOUF�FEJmDBEB
�RVF�P�DFOUSP�
EB�.BSJOIB�(SBOEF�BQSFTFOUB�

/ÍP� Ï� TVmDJFOUF� DPOIFDFS� B� DMBTTJmDBÎÍP� DMJNÈUJDB� EP� DPODFMIP
�
QPJT�NVJUBT�WF[FT�FTUFT�WBMPSFT�TÍP�BOVMBEPT�PV�NPEJmDBEPT�QFMPT�
GBUPSFT�DMJNÈUJDPT�MPDBJT
�BEKBDFOUFT�PV�QFSUFODFOUFT�BP�DFOUSP�EB�
DJEBEF��

"�GPSNB�EB�TVQFSGÓDJF�UFSSFTUSF�BGFUB�QBSUJDVMBSNFOUF�P�NJDSPDMJNB��"�
GPSÎB
�EJSFÎÍP�F�DPOUFÞEP�EB�IVNJEBEF�EPT�nVYPT�EF�BS
�TÍP�NVJUP�
JOnVFODJBEPT�QFMB�UPQPHSBmB��0T�nVYPT�EF�BS�QPEFN�TFS�EFTWJBEPT�
PV� DBOBMJ[BEPT�QFMBT� POEVMBÎÜFT�EB� TVQFSGÓDJF� UFSSFTUSF��%F� VNB�
NBOFJSB�HFSBM
�RVBOEP�BCPSEBNPT�FTUF�GBUPS
�EFWF�TF�UFS�FN�BUFO�
ÎÍP�P�EFDMJWF
�PSJFOUBÎÍP
�FYQPTJÎÍP�F�FMFWBÎÍP�EBT�POEVMBÎÜFT�EB�
TVQFSGÓDJF�UFSSFTUSF��

"T�PTDJMBÎÜFT�EB�TVQFSGÓDJF�EP�DPODFMIP�FN�FTUVEP�TÍP�NÓOJNBT
�
F�RVBOEP�FYJTUFOUFT
�TÍP�EF�EFDMJWF�QPVDP�BDFOUVBEP��/P�FOUBOUP
�
SFBMÎB�TF�B�CBSSFJSB�RVF�P�EFDMJWF�EP� UFSSFOP�DSJB�FOUSF�P�NBS�F�P�
DFOUSP�VSCBOP
�BGFUBOEP�B�JOUFOTJEBEF�EPT�WFOUPT�NBSÓUJNPT�F�EPNJ�
OBOUFT�	OPSPFTUF
��

28. 30.&30
�.��"��#��1SJO�
DÓQJPT�CJPDMJNÈUJDPT�QBSB�P�
EFTFOIP�VSCBOP��1ÈH����

Imagem 51. $PSUF� QFSQFO�
EJDVMBS� Ë� MJOIB� DPTUFJSB� EP�
DPODFMIP�EB�.BSJOIB�(SBO�
EF�	GPSNB�EP�UFSSFOP
��
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"�WFHFUBÎÍP�DPOUSJCVJ�TJHOJmDBUJWBNFOUF�OP�FTUBCFMFDJNFOUP�EPT�NJ�
DSPDMJNBT
�F�FYFNQMP�EJTTP�Ï�P�EP�NJDSPDMJNB�FN�FTUVEP��"�WFHFUB�
ÎÍP�UFOEF�B�FTUBCJMJ[BS�PT�FGFJUPT�EP�DMJNB�TPCSF�BT�TVBT�QSPYJNJEB�
EFT�JNFEJBUBT
�SFEV[JOEP�PT�FYUSFNPT�DMJNÈUJDPT��

"�WFHFUBÎÍP�BCTPSWF�HSBOEF�QBSUF�EB�FOFSHJB�FORVBOUP�OPT�PVUSPT�
NBUFSJBJT
�UPEB�B�FOFSHJB�BCTPSWJEB�Ï�DPOWFSUJEB�FN�DBMPS��&N�UFSNPT�
EF�TFOTBÎÍP�UÏSNJDB
�BT�ÈSWPSFT�QPEFN�BSSFGFDFS�BUÏ���$�FN�DPNQB�
SBÎÍP�DPN�PVUSPT�FTQBÎPT�TFNFMIBOUFT�POEF�FTTF�UJQP�EF�WFHFUBÎÍP�
OÍP�FYJTUF�29��

29.�0-(:":
�7JDUPS��%FTJHO�
XJUI� DMJNBUF�� CJPDMJNBUJD�
BQQSPBDI� UP� BSDIJUFDUVSBM�
SFHJPOBMJTN��1ÈH���

Imagem 52. &GFJUP� SFHVMB�
EPS�EB�WFHFUBÎÍP�OB�SBEJB�
ÎÍP�TPMBS�

30.�30.&30
�.��"��#��1SJO�
DÓQJPT�CJPDMJNÈUJDPT�QBSB�P�
EFTFOIP�VSCBOP��1ÈH����

�
Imagem 53. $PSUF� QFSQFO�
EJDVMBS� Ë� MJOIB� DPTUFJSB� EP�
DPODFMIP�EB�.BSJOIB�(SBO�
EF�	WFHFUBÎÍP
��
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"� WFHFUBÎÍP�EF� GPMIB� QFSTJTUFOUF
� EF� QFRVFOP� PV� HSBOEF�QPSUF
� Ï�
CBTUBOUF� BQSPQSJBEB�QBSB� DPOTUSVJS� CBSSFJSBT�QSPUFUPSBT�EPT� WFOUPT�
EPNJOBOUFT�OP�BOP�JOUFJSP��"�.BUB�/BDJPOBM�EF�-FJSJB�Ï�FYFNQMP�EJT�
TP
�QPJT�Ï�DPNQPTUB�QPS�QJOIFJSP�FVDBMJQUP��&TUB�TFQBSB�EF�OPSUF�B�
TVM�P�JOUFSJPS�EP�DPODFMIP�EP�PDFBOP
�EJNJOVJOEP�B�JOnVÐODJB�NBSÓUJNB�
POEF�PT�WFOUPT�EPNJOBOUFT�QSPWFOJFOUFT�EF�OPSPFTUF�TÍP�SFEV[JEPT��
"�UÓUVMP�EF�FYFNQMP
�VNB�mMFJSB�EF�ÈSWPSFT�QPEF�SFEV[JS�B�WFMPDJEBEF�
EP�WFOUP�FN�������

0�FTUVEP�EB�TVQFSGÓDJF�EP�TPMP�Ï�GFJUP�TFHVOEP�EPJT�BTQFUPT��P�TPMP�
OBUVSBM�F�P�DPOTUSVÓEP�	QBWJNFOUPT�F�JOGSBFTUSVUVSBT
�

/B�BOÈMJTF�EF�VNB�TVQFSGÓDJF�EP�TPMP
�Ï�JNQSFTDJOEÓWFM�FTUVEBS�P�BMCF�
EP�EFmOJEP�QFMP�QPEFS�EJGVTPS�EF�VNB�TVQFSGÓDJF�	QSPQPSÎÍP�FOUSF�B�
SBEJBÎÍP�BCTPSWJEB�F�SFnFUJEB�QPS�VNB�TVQFSGÓDJF
��0�BSRVJUFUP�-ZODI�
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BmSNB�RVF
�TF�PT�NBUFSJBJT�EF�TVQFSGÓDJF�EF�BMUP�BMCFEP�F�CBJYB�DPO�
EVUJCJMJEBEF�BKVEBN�B�DSJBS�VN�NJDSPDMJNB�EF�FYUSFNPT
�KÈ�RVF�OÍP�BV�
YJMJBN�QBSB�FRVJMJCSBS�PT�DPOUSBTUFT
�FYFNQMP�EJTTP�TÍP�PT�QBWJNFOUPT�
DPOTUSVÓEPT�

0� QSPDFTTP� EF� VSCBOJ[BÎÍP
� BP� TVCTUJUVJS� B� DPCFSUVSB� WFHFUBM� QPS�
DPOTUSVÎÜFT�F�SVBT�QBWJNFOUBEBT
�BMUFSB�P�FRVJMÓCSJP�EP�DFOUSP�VSCB�
OP�F�QSPEV[�VN�CBMBOÎP�UÏSNJDP�FTQFDJBM��"T�ÈSFBT�DFOUSBJT�VSCBOBT�
HBOIBN�OPUBWFMNFOUF�FOFSHJB�UÏSNJDB�BUSBWÏT�EB�BCTPSÎÍP�F�BSNB�
[FOBNFOUP�EF�DBMPS�EBT�NBTTBT�DPOTUSVÓEBT�

"�DJSDVMBÎÍP�EF�BS�EF�VN�DFOUSP�VSCBOP�BTTJNJMB�TF�B�VNB�iJMIB�RVFO�
UFw� SPEFBEB�QPS� VN�FOUPSOP�NBJT� GSJP�� &TUF� GFOØNFOP�Ï�DPOIFDJEP�
DPNP�iJMIB�EF�DBMPSw��/PT�DFOUSPT�VSCBOPT
�BT�UFNQFSBUVSBT�NÏEJBT�
EJÈSJBT
�FN�HFSBM
�TÍP�TVQFSJPSFT�FN���B���$�31��"�DSJBÎÍP�EF�EJGFSFO�
UFT�DBNQPT�EF�QSFTTÍP�QSPWPDB�VNB�WFOUJMBÎÍP�QSØQSJB�RVF�QPEF�
BMUFSBS�P�NPWJNFOUP�EP�BS�iOBUVSBMw�MPDBM�

%FWJEP� Ë� FYJTUÐODJB�EF� PCTUÈDVMPT� Ë� DJSDVMBÎÍP�EP� WFOUP
� FEJGÓDJPT�
F�PVUSBT�FTUSVUVSBT
�P�FTDPBNFOUP�EP�BS�OPT�DFOUSPT�VSCBOPT�UFOEF�
B� TFS�NBJT� MFOUP
� FN�NÏEJB
�NBT�NBJT� EFTPSEFJSP�� &TUBT� CBSSFJSBT�
JNQFEFN�B�DJSDVMBÎÍP�EP�WFOUP
�SFEV[JOEP�P�TFV�QPUFODJBM�FGFJUP�EF�
BSSFGFDJNFOUP�32�

31.� &/&3(:� 3&4&"3$)�
(3061���"�(SFFO�7JUSVWJVT��
1SJODÓQJPT� F� QSÈUJDBT� EF�
QSPKFUP�QBSB�VNB�BSRVJUFUV�
SB�TVTUFOUÈWFM��1ÈH����

32.�JEFN��1ÈH����

Imagem 54. 7FMPDJEBEF�EP�
WFOUP�TPCSF�B�DJEBEF
�DPO�
KVOUP� EF� ÈSWPSFT� F� DBNQP�
BCFSUP��

33.�4&33"
�3BGBFM��"SRVJUF�
UVSB�Z�$MJNBT��1ÈH����

2.2.2 ZONA DE CONFORTO TÉRMICO

i0� DPOGPSUP� RVF� P� TFS� IVNBOP�QFSDFCF� FN�EFUFSNJOBEP� MVHBS
� OB�
QSÈUJDB
�Ï�VN�GFOÙNFOP�NVJUP�NBJT�DPNQMFYP�EP�RVF�NVJUPT�EPT�FT-
QFDJBMJTUBT�OPT�RVFSFN�GB[FS�DSFS��"�SB[ÍP�Ï�RVF�WÈSJPT�QBSÉNFUSPT�F�
GBUPSFT�JOUFSWÐN�BP�NFTNP�UFNQP
�BMHP�RVF�DPTUVNB�TFS�FTRVFDJEP�
e que é decisivo para esta questão.”33 
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$POTJEFSB�TF� P� IPNFN� DPNP� VN� TFS� WJWP
� JNFSTP� OVN� BNCJFOUF�
QBSUJDVMBS�DPN�P�RVBM�NBOUÏN�UPEP�P�UJQP�EF�SFMBDJPOBNFOUP��5BO�
UP�P�BNCJFOUF�DPNP�B�QFTTPB
�EFWFN�TFS�FTUVEBEPT�QBSB�PUJNJ[BS�
RVBMRVFS�QSPKFUP�BSRVJUFUØOJDP��1BSB�TF�UFOUBS�PGFSFDFS�DPOGPSUP�UÏS�
NJDP�BP�IBCJUBOUF
�EFWF�TF�DPNCJOBS�PT�QBSÉNFUSPT�BNCJFOUBJT�F�BT�
DPOEJÎÜFT�EP�VTVÈSJP�

 - 0T�QBSÉNFUSPT�BNCJFOUBJT�TÍP�BT�DBSBDUFSÓTUJDBT�EF�VN�EFUFS�
NJOBEP�FTQBÎP�RVF�TF�QPEF�EFmOJS�FN�UFSNPT�FOFSHÏUJDPT��0T�
RVBUSP�QBSÉNFUSPT�QSJODJQBJT
�EJSFUBNFOUF�SFMBDJPOBEPT�DPN�P�
CFN�FTUBS�UÏSNJDP�EP�IBCJUBOUF
�TÍP��B�UFNQFSBUVSB
�B�IVNJEB�
EF
�P�NPWJNFOUP�EP�BS�F�B�SBEJBÎÍP�

 - 0T�GBUPSFT�EF�DPOGPSUP�TÍP�P�SFnFYP�EB�GPSNB�EF�FTUBS�EF�DBEB�
VTVÈSJP
�OP�FTQBÎP��4ÍP�DPOEJÎÜFT�FYUFSOBT�BP�BNCJFOUF
�OP�
FOUBOUP
�JOnVFODJBN�B�BQSFDJBÎÍP�EFTUF�QPS�QBSUF�EPT�IBCJUBO�
UFT��&TUBT�DPOEJÎÜFT�QFTTPBJT�TÍP�EFmOJEBT�QFMPT�GBUPSFT
�mTJP�
MØHJDP�F�TPDJPMØHJDP��

/P�QSPDFTTP�EF�DPOGPSUP�UÏSNJDP
�PDPSSFN�GFOÙNFOPT�FOFSHÏUJDPT�
DPNQMFYPT�EF�USPDB�EF�FOFSHJB�FOUSF�P�DPSQP�F�P�BNCJFOUF��2VBO�
EP�PDPSSFN�WBSJBÎÜFT�EF�UFNQFSBUVSB�FYUFSOBT
�P�PSHBOJTNP�EP�TFS�
IVNBOP�GB[�VN�FTGPSÎP�FYUSB�QBSB�NBOUFS�B�TVB�UFNQFSBUVSB�JOUFSOB�
DPOTUBOUF�	���
�34���

34.� '305"
� "�� #��� 4$)*'�
'&3
�4��3��.BOVBM�EF�DPO�
GPSUP�UÏSNJDP��1ÈH�����F���

Imagem 55. 1SPDFTTPT� EF�
USPDBT�UÏSNJDPT�FOUSF�P�)P�
NFN�F�P�BNCJFOUF��30.&�
30
�.��"��#��1SJODÓQJPT�CJP�
DMJNÈUJDPT� QBSB� P� EFTFOIP�
VSCBOP��1ÈH����

"� RVBOUJEBEF� EF� DBMPS� RVF� Ï� QSPEV[JEB� QFMP� PSHBOJTNP
� FN� EF�
UFSNJOBEP�BNCJFOUF
�EFQFOEF�TPCSFUVEP�EP� UJQP�F� JOUFOTJEBEF�EB�
BUJWJEBEF��"�QSPEVÎÍP�EF�DBMPS�DPNQFOTB�BT�QFSEBT�EP�PSHBOJTNP�
F�NBOUÏN�B�UFNQFSBUVSB�FTUÈWFM
�EBOEP�VNB�TFOTBÎÍP�EF�DPOGPSUP��
4F�P�FRVJMÓCSJP�OÍP�FYJTUJS
�RVBOEP�B�UFNQFSBUVSB�JOUFSOB�BVNFOUB�PV�
EJNJOVJ
�PDPSSF�VNB�TFOTBÎÍP�EF�EFTDPOGPSUP�
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Imagem 73. 1SPEVÎÍP� EF�
DBMPS��

ATIVIDADE

Em Repouso
Dormir
Reclinado
Sentado, quieto
Em pé, relaxado

Atividades no Escritório
Ler, sentado
Escrever
Digitar
Arquivar, sentado
Arquivar, em pé
Caminhar
Levantar pessoa, embalar

Condução/Voo
Automóvel
Avião, rotina
Avião, aterragem com instrumentos
Avião, combate
Veículo pesado

Atividades Ocupacionais Diversas
Cozinhar
Limpeza da casa
Sentado, movimento dos membros
Trabalho com máquina
  serrar (bancada leve)
  ligeiro (indústria elétrica)
  pesado
Manuseamento de sacos de 50Kg
Trabalho de pá e picareta

Atividades Lúdicas Diversas
Dança, social
Ginástica, exercício
Ténis, individuais
Basquetebol
Luta, competitiva

Caminhar (num plano horizontal)
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35. 0-*7&*3"
�5��"��EF��3*�
#"4
�0��5��4JTUFNBT�EF�DPO�
USPMF�EBT�DPOEJÎÜFT�BNCJFO�
UBJT�EF�DPOGPSUP��1ÈH����

57. (SÈmDP� EB� TFOTBÎÍP�
CJPUÏSNJDB��4&33"
�3BGBFM��
"SRVJUFDUVSB�Z�FOFSHJB�OBUV�
SBM��1ÈH����

"T�DPOEJDJPOBOUFT�mTJPMØHJDBT�TÍP�EFUFSNJOBEBT�QFMP�TFYP�F�JEBEF��
"T�TPDJPMØHJDBT�TÍP�EFmOJEBT�QFMP�UJQP�EF�BUJWJEBEF
�EF�FEVDBÎÍP
�
EF�BNCJFOUF�GBNJMJBS
�EF�SPVQB�F�P�UJQP�EF�BMJNFOUBÎÍP�

"T�OFDFTTJEBEFT�UÏSNJDBT�EF�VN�JOEJWÓEVP�OÍP�TÍP�BQFOBT�JOnVFO�
DJBEBT�QFMB�TVB�BUJWJEBEF�DPNP�UBNCÏN�QPS�PVUSPT�GBUPSFT��

 - "� JEBEF�F�TFYP�EP� JOEJWÓEVP��RVBOUP�NBJT� JEPTB� GPS�B�QFTTPB�
NBJPS�Ï�B�OFDFTTJEBEF�EF�BNCJFOUFT�NBJT�RVFOUFT��&TUB�QSFGF�
SÐODJB�BDPOUFDF�UBNCÏN�OP�PSHBOJTNP�EB�NVMIFS
�QPJT�UFN�P�
NFUBCPMJTNP�	QSPEVÎÍP�EF�DBMPS
�JOGFSJPS�BP�EP�IPNFN��"�NV�
MIFS�OFDFTTJUB���$
�FN�NÏEJB
�B�NBJT�RVF�P�IPNFN�35�

 - 0�UJQP�EF�SPVQB�RVF�B�QFTTPB�VUJMJ[B�Ï�VN�GBUPS�B�UFS�FN�DPOTJ�
EFSBÎÍP�QPSRVF�DVNQSF�B�GVOÎÍP�EF�CBSSFJSB�ËT�USPDBT�EF�DB�
MPS�QPS�FWBQPSBÎÍP
�EB�IVNJEBEF�BEWJOEB�EB�USBOTQJSBÎÍP
�QPS�
DPOWFDÎÍP�F�SBEJBÎÍP�OB�SFTJTUÐODJB�UÏSNJDB��"�SPVQB�GVODJPOB�
DPNP�JTPMBEPS�UÏSNJDP�POEF�NBOUÏN
�KVOUP�Ë�QFMF
�VNB�DBNBEB�
EF�BS�NBJT�BRVFDJEP�PV�NFOPT�BRVFDJEP�DPOTPBOUF��BT�DBSBD�
UFSÓTUJDBT�EF�JTPMBNFOUP
�P�TFV�BKVTUF�BP�DPSQP�F�B�QPSÎÍP�EF�
DPSQP�RVF�DPCSF��"�SPVQB�UBNCÏN�UFN�P�QBQFM�OB�SFEVÎÍP�EPT�
HBOIPT�EF�DBMPS�SFMBUJWP�Ë�SBEJBÎÍP�TPMBS�EJSFUB�F�OB�TFOTJCJMJ�
EBEF�EP�DPSQP�ËT�WBSJBÎÜFT�EF�UFNQFSBUVSB�F�WFMPDJEBEF�EP�BS��

 - 0�QSPDFTTP�EF�BDMJNBUJ[BÎÍP�EPT� JOEJWÓEVPT�OPT�DMJNBT�POEF�
FTUÍP�JOTFSJEPT��P�IPNFN�UFOEF�B�QSPEV[JS�IÈCJUPT�F�BMUFSBÎÜFT�
NFUBCØMJDBT�TFHVOEP�P�NFJP�BNCJFOUF�POEF�WJWF
�FRVJMJCSBOEP�
BT�DPOEJÎÜFT�UÏSNJDBT�BEWFSTBT�

"�ÏQPDB�EP�BOP�UBNCÏN�UFN�VN�QBQFM�OP�DPOGPSUP�UÏSNJDP
�EFWJEP�BP�
TFV�FGFJUP�OB�TFOTBÎÍP�UÏSNJDB��&N�UFNQFSBUVSBT�JHVBJT
�DPSSFTQPO�
EFN�B�TFOTBÎÜFT�EJGFSFOUFT
�P�GSJP�Ï�NBJT�QFSDFUÓWFM�OP�WFSÍP
�EFWJEP�
Ë�WBSJBÎÍP�EP�SJUNP�WJUBM
�EF�BDPSEP�DPN�BT�FTUBÎÜFT�
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ÍNDICE DE CONFORTO

i"�[POB�EF�DPOGPSUP�QPEFSÈ�TFS�EFTDSJUB�DPNP�TFOEP�P�QPOUP�FN�RVF�
P�IPNFN�EFTQFOEF�B�NFOPS�RVBOUJEBEF�EF�FOFSHJB�QBSB�TF�BEBQUBS�
ao seu ambiente.”36 

1BSB�P�FTUVEP�EB�[POB�EF�DPOGPSUP
�FTUF�USBCBMIP�BQPJPV�TF�OP�ÓOEJDF�
EF� DPOGPSUP� UÏSNJDP�EP�%JBHSBNB�#JPDMJNÈUJDP�EP� BSRVJUFUP�#BSVDI�
(JWPOJ��&TUF�EJBHSBNB�BQPJB�TF�OP�HSÈmDP�QTJDPNÏUSJDP
�DPN�P�PCKF�
UJWP�EF�DBUFHPSJ[BS�B�[POB�EF�DPOGPSUP
�FWJEFODJBS�BT�OFDFTTJEBEFT�
EF�BKVTUF�EPT�WBMPSFT�DMJNÈUJDPT
�QBSB�RVF�FTUFT�TF�BQSPYJNFN�EB�
SFGFSJEB�[POB
�EFOUSP�EP�QPTTÓWFM��

0�EJBHSBNB�EF�(JWPOJ�VUJMJ[B�B�DBSUB�QTJDPNÏUSJDB�QBSB�EFMJNJUBS�BT�
ÈSFBT�DPSSFTQPOEFOUFT�ËT�OFDFTTJEBEFT� UÏSNJDBT�EP�BNCJFOUF�FN�
DBVTB
�TFHVOEP�B�[POB�EF�DPOGPSUP��&TUBT�ÈSFBT
�JODMVTJWF
�SFQSFTFO�
UBN�BT�[POBT�EF�JOUFSWFOÎÍP�EBT�FTUSBUÏHJBT�CJPDMJNÈUJDBT�BEBQUBEBT�
B�DBEB�VNB�EFTTBT�OFDFTTJEBEFT��$POGPSNF�(JWPOJ
�B�DBSUB�QTJDP�
NÏUSJDB�QPEF�TFS�EJWJEJEB�FN�WÈSJBT�ÈSFBT�37

 - ;POB�EF�$POGPSUP
���;POB�EF�WFOUJMBÎÍP

B��%JVSOB�
C��/PUVSOB

���;POB�EF�BSSFGFDJNFOUP�QPS�FWBQPSBÎÍP
���;POB�EF�IVNJEJmDBÎÍP
���;POB�EF�BSSFGFDJNFOUP�QPS�JOÏSDJB�UÏSNJDB�
���;POB�EF�BRVFDJNFOUP�QPS�JOÏSDJB�UÏSNJDB�
���;POB�EF�BRVFDJNFOUP�TPMBS�QBTTJWP
���;POB�EF�BRVFDJNFOUP�BSUJmDJBM
���;POB�EF�BSSFGFDJNFOUP�BSUJmDJBM

36. &/&3(:� 3&4&"3$)�
(3061��"�(SFFO�7JUSVWJVT��
1SJODÓQJPT� F� QSÈUJDBT� EF�
QSPKFUP�QBSB�VNB�BSRVJUFUV�
SB�TVTUFOUÈWFM��1ÈH����

37. (*70/*
�#BSVDI��	����
��
$POGPSU
� DMJNBUF� BOBMZTJT�
BOE�CVJMEJOH�EFTJHO�HVJEF�
MJOFT��

Imagem� 58. $MBTTJmDBÎÍP�
EBT� OFDFTTJEBEFT� TPCSF� P�
HSÈmDP�QTDJDPNÏUSJDP��
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Imagem 59.� *EFOUJmDBÎÍP�
EBT�OFDFTTJEBEFT�UÏSNJDBT�
EP� MPDBM�EP�#$.(
�OP�QSJ�
NFJSP�TFNFTUSF�EP�BOP��

Imagem 60.� *EFOUJmDBÎÍP�
EBT�OFDFTTJEBEFT�UÏSNJDBT�
EP� MPDBM� EP�#$.(
� OP� TF�
HVOEP�TFNFTUSF�EP�BOP��

Zona de
Conforto

6

Zona de
Conforto

2

1a

5

6

7

8

1b

3

4

50%60%70%80%90%

Te
mpe

rat
ura

 de
 bu

lbo
 m

olh
ad

o. 
(°C

)

100%

10%

20%

30%

40%

5

10

15

20

25

30

0 5 10 15

20

25 30 35 40 45 °C
Temperatura de bulbo seco (°C)

5

10

15

20

25

30

35
g/kg

H
um

idade Absoluta (g/kg)

50%60%70%80%90%

Te
mpe

rat
ura

 de
 bu

lbo
 m

olh
ad

o. 
(°C

)

100%

10%

20%

30%

40%

5

10

15

20

25

30

°C

5
6

7

abr

jun

mai

jan
fev

mar

0 5 10 15

20

25 30 35 40 45 °C
Temperatura de bulbo seco (°C)

5

10

15

20

25

30

35
g/kg

H
um

idade Absoluta (g/kg)

50%60%70%80%90%

Te
mpe

rat
ura

 de
 bu

lbo
 m

olh
ad

o. 
(°C

)

100%

10%

20%

30%

40%

5

10

15

20

25

30

°C

Zona de
Conforto

5

6

7

setago
jul

out
nov

dez

/FTUF�FTUVEP�BEPUBN�TF�PT�WBMPSFT�EB�[POB�EF�DPOGPSUP�EF�(JWPOJ�F�
B�TVB�UFNQFSBUVSB�JEFBM�EF����$��/P�FOUBOUP
�EFWFN�TFS�TFNQSF�DPO�
TJEFSBEPT�PT� GBUPSFT�mTJPMØHJDPT�F�TPDJPMØHJDPT�IVNBOPT
� SFGFSJEPT�
BOUFSJPSNFOUF��"� MJOIB�EF�UFNQFSBUVSB� JEFBM�TFQBSB
�Ë�FTRVFSEB
�BT�
[POBT�RVF�OFDFTTJUBN�EF�FTUSBUÏHJBT�EF�BRVFDJNFOUP�F�Ë�EJSFUB
�BT�
RVF�OFDFTTJUBN�EF�FTUSBUÏHJBT�EF�BSSFGFDJNFOUP�

1BSB� B� MPDBMJ[BÎÍP� EP� PCKFUP� EF� FTUVEP
� WFSJmDB�TF� FN� DPOEJÎÜFT�
OBUVSBJT
� BT� OFDFTTJEBEFT� UÏSNJDBT� RVF� GVOEBNFOUBMNFOUF� TÍP� EF�
BRVFDJNFOUP
�FYDFUP�FN�BMHVNB�QBSUF�EPT�NFTFT�EB�FTUBÎÍP�RVFOUF��
"T�OFDFTTJEBEFT�EF�BRVFDJNFOUP�DIFHBN�B�VMUSBQBTTBS�BT�DBQBDJ�
EBEFT�EBT�FTUSBUÏHJBT�CJPDMJNÈUJDBT�DPOUVEP�FTUBT�BUFOVBN�FTTB�OF�
DFTTJEBEF��"�FTUBÎÍP�RVFOUF�BDBCB�QPS�TFS�NBJT�BNFOB
�DPN�WÈSJPT�
EJBT�EPT�NFTFT�NBJT�RVFOUFT
�EFOUSP�EB�[POB�EF�DPOGPSUP��
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     3.  DESEMPENHO ENERGÉTICO E ADAPTAÇÃO CLIMÁTICA              
DO BCMG

   3.1  IMPLANTAÇÃO 

3.1.1  EXPOSIÇÃO SOLAR

3.1.2  MOVIMENTAÇÃO DO AR

3.1.3  SUPERFÍCIE DO SOLO
 &TUSBUÏHJB�BEPUBEB

   3.2  PERDAS TÉRMICAS
 &TUSBUÏHJB�BEPUBEB

   3.3  CONTROLO SOLAR  

3.3.1  GANHOS TÉRMICOS
 &TUSBUÏHJB�BEPUBEB 

3.3.2  PROTEÇÃO SOLAR 
 &TUSBUÏHJB�BEPUBEB

   3.4  VENTILAÇÃO
 &TUSBUÏHJB�BEPUBEB

3. DESEMPENHO ENERGÉTICO E ADAPTAÇÃO CLIMÁTICA DO BCMG

DO BCMG
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“O problema do conforto térmico tem difícil solução, se é que esta 
FYJTUF
� F� RVJÎÈ� B� ÞOJDB� BUVBÎÍP� SB[PÈWFM� DPOTJTUF� FN� PGFSFDFS� BP�
VTVÈSJP�BT�NÈYJNBT�QPTTJCJMJEBEFT�EF�DPOUSPMP�TPCSF�BT�DPOEJÎÜFT�EP�
TFV�BNCJFOUF�F
�FN�RVBMRVFS�DBTP��1SPDVSBS�RVF�FTUF�NFJP�BNCJFOUF�
UFOIB�DFSUB�iWBSJFEBEF�OBUVSBMw�OP�UFNQP
�RVF
�DPNP�KÈ�DPNFOUBNPT
�
TFNQSF�GBDJMJUBSÈ�VNB�NFMIPS�BEBQUBÎÍP�ËT�DPOEJÎÜFT�BNCJFOUBJT�w2  

"�QPCSF[B�FOFSHÏUJDB�FN�1PSUVHBM�OPT�FEJGÓDJPT�SFTJEFODJBJT
�DPNFÎB�
B�TFOTJCJMJ[BS�F�JORVJFUBS�PT�BSRVJUFUPT�F�BT�FOUJEBEFT�SFTQPOTÈWFJT
�
EFWJEP�Ë�OFDFTTJEBEF�VSHFOUF�EF�BQMJDBS�FTUSBUÏHJBT�QBSB�B�NFMIPSJB�
EP�EFTFNQFOIP�FOFSHÏUJDP�

1BSB�TF�QPEFS�JOJDJBS�P�QSPDFTTP�EF�BEBQUBÎÍP�DMJNÈUJDB�EP�PCKFUP�EF�
FTUVEP
�GPJ�GFJUP�P�FTUVEP�EBT�TFHVJOUFT�NBUÏSJBT�

�- &TUVEP�DPOUFYUVBM�
�- 1PTUVSB�EP�BSRVJUFUP�GBDF�Ë�SFRVBMJmDBÎÍP�EF�VN�FEJGÓDJP�iNPEFSOPw�
�- 'BUPSFT�F�DPOEJÎÜFT�DMJNÈUJDBT�
�- &YJHÐODJBT�UÏSNJDBT�EPT�IBCJUBOUFT�
�- 1SPCMFNBT�UÏSNJDPT�EBT�IBCJUBÎÜFT�
�- &TUSBUÏHJBT�EF�DPOUSPMP�F�DPNCBUF�CJPDMJNÈUJDPT���

"T�WÈSJBT�FTDBMBT�EF�DMJNB
�PT�GBUPSFT�DMJNÈUJDPT�F�BT�DBSBDUFSÓTUJDBT�
DPOTUSVUJWBT
�QFSNJUJSBN�JEFOUJmDBS�PT�QSPCMFNBT�RVF�P�#$.(�TPGSF��
1BSB�PT�GVOEBNFOUBS
�NBJT�EP�RVF�B�UFPSJB
�FYJTUF�RVFN�WJWFODJF�UP�
EPT�PT�EJBT�P�JOUFSJPS�EPT�CMPDPT�IBCJUBDJPOBJT��4FHVOEP�PT�SFTJEFO�
UFT
�P�EFTDPOGPSUP�UÏSNJDP�UFN�TF�BHSBWBEP��%FOUSP�EPT�QSPCMFNBT�
NFODJPOBEPT
� PT�NBJT� DJUBEPT� GPSBN�� FMFWBEP� EFTDPOGPSUP� UÏSNJDP�
OB�FTUBÎÍP�GSJB
�DPSSFOUFT�EF�BS�JOEFTFKBEBT�F�FYDFTTP�EF�IVNJEBEF�
OPT�JOUFSJPSFT��

"�JNQMFNFOUBÎÍP�EF�DPOGPSUP�UÏSNJDP�OÍP�FSB�P�QSJODJQBM�GPDP�EB�"S�
RVJUFUVSB�EP�.PWJNFOUP�.PEFSOP�3��&TUB�EFTQSFPDVQBÎÍP�Ï�DBSBDUF�
SJ[BEPSB�EP�CBJSSP�FN�FTUVEP��JOFYJTUÐODJB�EF�RVBMRVFS�UJQP�EF�DPSUF�
UÏSNJDP
�NÈ�DBMBGFUBÎÍP�EBT�KBOFMBT�F�QPSUBT
�F�EJTQPTJUJWPT�JOFmDB�
[FT�EF�HBOIPT�UÏSNJDPT�F�QSPUFÎÍP�TPMBS��/P�FOUBOUP
�P�CBJSSP�QPTTVJ�
BMHVNBT�QBSUJDVMBSJEBEFT�RVF�TF�OÍP�FYJTUJTTFN
�P�TFV�EFTFNQFOIP�
FOFSHÏUJDP�TFSJB�BJOEB�QJPS��GPSNB�DPNQBDUB�F�SFHVMBS�EPT�TFVT�CMP�
DPT
�PSHBOJ[BÎÍP�JOUFSJPS�F�EBT�GFOFTUSBÎÜFT�QPUFODJBMJ[B�VNB�WFOUJ�
MBÎÍP�FmDB[
�GBDIBEBT�EF�QPVDB�PV�OVMB�JODJEÐODJB�TPMBS�DPN�GFOFT�
USBÎÜFT�EF� UBNBOIP� SFEV[JEP�F� GBDIBEBT�EF�NBJPS� JODJEÐODJB�DPN�
GFOFTUSBÎÜFT�EF�HSBOEF�ÈSFB�

1. 1PS�VNB�RVFTUÍP�EF�HFT�
UÍP�EF�RVBOUJEBEF�EF�DPO�
UFÞEP
� UFNQP� F� OÍP� TFOEP�
P�PCKFUJWP�mOBM�EFTUB�EJTTFS�
UBÎÍP
�OÍP�TF�EFTFOWPMWF�P�
QSPKFUP�QBSB�BMÏN�EB�FTDBMB�
������$PN�JTUP
�PT�EFTFOIPT�
EFWFN� TFS� BOBMJTBEPT� TF�
HVOEP�B�FTDBMB�JOEJDBEB�OB�
MFHFOEB�EF�DBEB�JNBHFN�
�
2.� 4&33"
� 3BGBFM�� "SRVJUF�
UVSB� Z� $MJNBT�� ��� FE�� #BS�
DFMPOB��(VTUBWP�(JMMJ
�������
1ÈH����

3. 5045¿&4
�"OB��,04&-+
�
/BUBTB�� .FUBNPSQIPTJT��
5IF� $POUJOVJUZ� PG� $IBOHF��
1ÈH�����
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0�CBJSSP� Ï� DPNQPTUP� QPS� VNB�QPQVMBÎÍP� FOWFMIFDJEB� F� TPDJPFDP�
OPNJDBNFOUF�DBSFODJBEB��"�NBJPS�QBSUF�EPT�SFTJEFOUFT�TÍP�JEPTPT
�
DPN�QBUPMPHJBT�NÞMUJQMBT�F�SFGPSNBT�CBJYBT��"�NBJPSJB�QBTTB�PT�TFVT�
EJBT� OP� JOUFSJPS� EBT� TVBT� IBCJUBÎÜFT
� DPN� VNB� BUJWJEBEF� CBTUBOUF�
SFEV[JEB
�OÍP�QSPEV[JOEP�HSBOEFT�WBMPSFT�EF�DBMPS��&TUFT�EFQFOEFN�
TPCSFUVEP�EB�RVBMJEBEF�UÏSNJDB�EP�BNCJFOUF�EBT�TVBT�IBCJUBÎÜFT�F�
EB�SPVQB�RVF�WFTUFN��

0T�QSJODJQBJT�QSPCMFNBT�F�PT�NBJPSFT�HBTUPT�PDPSSFN�EVSBOUF�B�FT�
UBÎÍP�GSJB��/P�FOUBOUP
�DPOGPSNF�P�UFTUFNVOIP�EF�BMHVOT�IBCJUBOUFT
�
OB�FTUBÎÍP�RVFOUF�FYJTUF�B�OFDFTTJEBEF�EB�VUJMJ[BÎÍP�FTQPSÈEJDB�EF�
WFOUPJOIBT���

0T�QSPCMFNBT�UÏSNJDPT�UÐN�BGFUBEP�mTJDBNFOUF�F�QTJDPMPHJDBNFOUF�
P�IBCJUBOUF
�DPNP�UBNCÏN�NPOFUBSJBNFOUF
�EFWJEP�BPT�FYPSCJUBOUFT�
HBTUPT�QSPWFOJFOUFT�EB�VUJMJ[BÎÍP�EPT�EJTQPTJUJWPT�EF�DMJNBUJ[BÎÍP�F�
EF�EFTVNJEJmDBÎÍP��/B�NBJPSJB�EPT�DBTPT
�EFWJEP�Ë�JNQPTTJCJMJEBEF�
EF�QBHBS�UBJT�RVBOUJBT
�B�ÞOJDB�TPMVÎÍP�Ï�OÍP�PT�VUJMJ[BS
�QBSB�SFEV[JS�
PT�HBTUPT��-PHJDBNFOUF
�B�GBMUB�EF�QPEFS�FDPOØNJDP
�QPUFODJBMJ[B�P�
EFTDPOGPSUP�UÏSNJDP��

0�CBJSSP
�EFTEF�B�TVB�DPOTUSVÎÍP
�GPJ�JOUFSWFODJPOBEP�VNB�ÞOJDB�WF[��
&TTBT�BMUFSBÎÜFT�BDPOUFDFSBN�BP�OÓWFM�FOFSHÏUJDP
�TVCTUJUVJÎÍP�EBT�
KBOFMBT�	EF�BMVNÓOJP�EF�WJESP�TJNQMFT
�F�QPSUBT�FYUFSJPSFT�	EF�NBEFJ�
SB

�F�BP�OÓWFM�EB�QJOUVSB�FYUFSJPS�EP�CMPDP�"��*OUSPEV[JV�TF�KBOFMBT�EF�
BMVNÓOJP�EF�WJESP�EVQMP�F�QPSUBT�EF�BMVNÓOJP��0T�IBCJUBOUFT�BDSFEJUB�
SBN�OB�NFMIPSJB�EP�BNCJFOUF�EBT�TVBT�IBCJUBÎÜFT
�NBT�FTTB�NFMIP�
SJB�OÍP�TF�TFOUJV
�JOEJHOBOEP�PT�SFTJEFOUFT�

0�DMJNB�UFNQFSBEP
�P�EFTFNQFOIP�DMJNÈUJDP�EB�FOWPMWFOUF�JNFEJBUB�
BP�CBJSSP
�P�EFTFNQFOIP�FOFSHÏUJDP�EPT�CMPDPT�IBCJUBDJPOBJT�F�PT�
GBUPSFT� GÓTJDPT�F� TPDJPFDPOØNJDBT�EPT� SFTJEFOUFT
�QFSNJUF� FMBCPSBS�
WÈSJBT�TPMVÎÜFT�QBTTJWBT�EF�BEBQUBÎÍP�DMJNÈUJDB�QBSB�NFMIPS�EFTFN�
QFOIP� UÏSNJDP��1BSB�P�CPN�GVODJPOBNFOUP�F�FmDÈDJB�EBT�TPMVÎÜFT�
VUJMJ[BEBT
�Ï�OFDFTTÈSJP� JOTUSVJS�P�IBCJUBOUF�EF�DPNP�F�RVBOEP�VUJMJ�
[È�MBT�

"P�TF�JEFOUJmDBS�BT�OFDFTTJEBEFT�EP�CBJSSP
�QFSDFCF�TF�FOUÍP
�RVF�
P�QSJODJQBM�PCKFUJWP�DPOTJTUF�FN�QPUFODJBMJ[BS�BP�NÈYJNP�P�BRVFDJ�
NFOUP�EVSBOUF�B�FTUBÎÍP�GSJB��/FTUF�TFOUJEP
�BTTFHVSBS�B�SFEVÎÍP�EB�
VUJMJ[BÎÍP�EPT�EJTQPTJUJWPT�BUJWPT�EF�BRVFDJNFOUP��

5PEBT�BT�JOUFSWFOÎÜFT�EF�BEBQUBÎÍP�DMJNÈUJDB�VUJMJ[BEBT�GPSBN�FTUV�
EBEBT�WJTBOEP�P�NBJPS�DPOGPSUP�UÏSNJDP�EP�JOEJWJEVP
�NBT�OÍP�FTRVF�
DFOEP�F�QSFTFSWBOEP�BT�JEFJBT�RVF�GVOEBNFOUBN�P�#$.(�DPNP�PCSB�
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iNPEFSOBw�F�TJOHVMBS��0�GPDP�FN�SFTPMWFS�PT�QSPCMFNBT�BNCJFOUBJT�
F�EPT�IBCJUBOUFT�EP�#$.(
�OÍP�QPEF�JHOPSBS�P�GBDUP�EF�TF�FTUBS�B�
JOUFSWJS�OVN�FEJGÓDJP�iNPEFSOPw��"T�JOUFOÎÜFT�GVOEBEPSBT�EP�QSPKFUP�
EP�CBJSSP
�UPSOBSBN�TF�QBSUF�EB�CBTF�EFTUB�JOUFSWFOÎÍP��1BSB�TFSFN�
DPOUJOVBEBT
� UÐN�EF� TFS� JOUFSQSFUBEBT� TFHVOEP�P�PCKFUJWP� mOBM
� P�
NFMIPSBNFOUP�EP�EFTFNQFOIP�BNCJFOUBM�FN�PCSB� iNPEFSOBw��0T�
QSJODÓQJPT�B�DPOUJOVBS�F�B�QSFTFSWBS�TÍP�PT�TFHVJOUFT�

�- 0GFSFDFS�DPOEJÎÜFT�EF�IJHJFOF
�TPMJEF[�F�EVSBÎÍP�

�- 1SFPDVQBÎÍP�DPN�B�"SRVJUFUVSB�FN�HBOIBS�VNB�EJNFOTÍP�JOP�
WBEPSB
�FYQFSJNFOUBM
�DSJBUJWB�F�EF�NVEBOÎB�

�- "�BSRVJUFUVSB�EFWF�JODFOUJWBS�B�EJTDVTTÍP�F�B�FYQFSJNFOUBÎÍP�
EF�QSPDFTTP�EF�QSPKFUP�F�GPSNBT�EF�DPOUBDUP�FOUSF�P�PSHBOJTNP�
F�PT�QSPKFUJTUBT
�JODMVJOEP�TFNQSF�RVF�QPTTÓWFM�B�QPQVMBÎÍP�B�
BMPKBS�

�- *NQSFTDJOEÓWFM�DPOIFDFS�BT�SFBMJEBEFT�EBT�QFTTPBT�QBSB�RVFN�
TF�EJSJHF�P�QSPKFUP�QBSB�FODPOUSBS�B�TPMVÎÍP�NBJT�BKVTUBEB�ËT�
TVBT�OFDFTTJEBEFT��4Ø�BTTJN�TF�DPOTFHVF�BUJOHJS�VNB�DPSSFUB�
BÎÍP�EJTDJQMJOBS�

�- 0T�QSPKFUPT�EFWFN�TFS�BEBQUBEPT�ËT�DJSDVOTUÉODJBT�EF�DBEB�
DBTP
�FYJTUJOEP�P�EFWFS�EF�BQMJDBS�VN�QMBOP�EF�SFDPOIFDJNFOUP�
MPDBM
�PSJHJOBOEP�VNB�BSRVJUFUVSB�QMBOJmDBEB
�PSHÉOJDB
�WJWB�F�
WBSJBEB�

�- "EBQUBÎÍP�EB�BSRVJUFUVSB�ËT�SFBMJEBEFT�NVUBOUFT
�FTUBOEP�JO�
DFTTBOUFNFOUF�TVKFJUB�B�VN�BQFSGFJÎPBNFOUP�

�- 0SJFOUBÎÍP�EPT�FTGPSÎPT�QBSB�PGFSFDFS�VN�iIBCJUBUw�DPOGPSUÈWFM
�
DØNPEP
�BUSBFOUF�F�FDPOØNJDP�

�- 2VBMJEBEF�DPODFQUVBM�F�DPOTUSVUJWB��

�- 0CKFUP�mOBM�EFWF�SFnFUJS�P�SJHPS�EP�QSPDFTTP�QSPKFUVBM�

�- 0�QBQFM�EP�BSRVJUFUP�OÍP�TF�EFWF�SFNFUFS�BQFOBT�QBSB�iP�DPOT�
USVJSw
�EFWF�TFS�NBJT�BNQMP
�BCSBOHFOEP�BT�PCSJHBÎÜFT�TPDJBJT�

&TUB�SFRVBMJmDBÎÍP�QSFUFOEF�TFS�VNB�SFnFYÎÍP�EJEÈUJDB�EB�IJTUØSJB�
EB�BSRVJUFUVSB
�BQMJDBOEP�P�DPOIFDJNFOUP�EPT�QSJODÓQJPT� JEFPMØHJ�
DPT�EB�"SRVJUFUVSB�.PEFSOB
�EP�"SR���'SBODJTDP�EB�$PODFJÎÍP�4JMWB�
F�EBT�)&�'$1
�OVNB�QSPQPTUB�BUVBMJ[BEB�F�DPNQSPNFUJEB�DPN�P�
QSFTFOUF�F�GVUVSP��
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3.1 IMPLANTAÇÃO 

"QØT�P�FTUVEP�EP�NBDSP�F�NJDSPDMJNB
�FYJTUF�B�OFDFTTJEBEF�EF�FT�
UVEBS�P�DMJNB�Ë�FTDBMB�RVBSUFJSÍP
�POEF�FTUÈ�JOTFSJEP�P�#$.(��%F�
QPJT�EF�TF�JEFOUJmDBS�BT�BMUFSBÎÜFT�RVF�PT�GBUPSFT�DMJNÈUJDPT�MPDBJT�
FYFSDFN�OBT�DBSBDUFSÓTUJDBT�DMJNÈUJDBT�EP�DFOUSP�VSCBOP�EB�.BSJ�
OIB�(SBOEF
�BOBMJTBN�TF�BHPSB
�RVBJT�TÍP�PT�GBUPSFT�FYJTUFOUFT�OP�
FOUPSOP�JNFEJBUP�BPT�CMPDPT�IBCJUBDJPOBJT�FN�FTUVEP��

®� FTDBMB�EP�RVBSUFJSÍP
� BT� DBSBDUFSÓTUJDBT� F�EFTFOIP�VSCBOP�QP�
EFN�BMUFSBS�P�NJDSPDMJNB�MPDBM
�KÈ�FTUVEBEP�BOUFSJPSNFOUF��1PEFN�
BUFOVBS�PV�QPUFODJBMJ[BS�B�iJMIB�EF�DBMPSw�FYJTUFOUF�OP�BHMPNFSBEP�
VSCBOP��EJNJOVJS
�BVNFOUBS�PV�EJSFDJPOBS�PT�WFOUPT�EF�GPSNB�WBO�
UBKPTB�F�BJOEB�QPUFODJBMJ[BS�PV�JNQFEJS�B�SBEJBÎÍP�TPMBS�FN�IPSBT�
DSVDJBJT�

3.1.1 EXPOSIÇÃO SOLAR

0�FTUVEP�EB�FYQPTJÎÍP�TPMBS�Ï�EF�FYUSFNB�JNQPSUÉODJB�QBSB�TF�QFS�
DFCFS�DPNP�B�JODJEÐODJB�TPMBS�USBCBMIB�TPCSF�PT�CMPDPT�EP�#$.(��
0�PCKFUJWP�mOBM�EFTUF�FTUVEP�Ï�TBCFS�POEF�F�DPNP�UFN�EF�TF�VUJMJ[BS�
TPMVÎÜFT�EF�DPOUSPMP�PV�DPNCBUF�TPMBS�

0T�HSÈmDPT�TPMBSFT�BVYJMJBN�P�FTUVEP�EB�JOTPMBÎÍP�F�TPNCSFBNFO�
UP��²�VUJMJ[BEP�OB�BOÈMJTF�EB�JODJEÐODJB�TPMBS�OB�UPUBMJEBEF�WFSUJDBM�
EBT� GBDIBEBT��FGFJUPT�EF�TPNCSFBNFOUP�EF�FEJGÓDJPT�WJ[JOIPT
�EP�
QSØQSJP�FEJGÓDJP
�EPT�EJTQPTJUJWPT�EF�TPNCSFBNFOUP�F�EB�WFHFUBÎÍP�
DJSDVOEBOUF��1BSB�FTUF�FTUVEP�TFS�FmDB[�UFN�RVF�TF�BOBMJTBS�B�JODJ�
EÐODJB�TPMBS�OP�TFV�FYUSFNP
�OPT�EPJT�TPMTUÓDJPT�EP�BOP�

&TUVEB�TF�P�EFTFOIP�VSCBOP�FOWPMWFOUF
�QBSB�TF�QFSDFCFS�TF�FYJT�
UF�PCTUSVÎÜFT�Ë�JODJEÐODJB�TPMBS�OB�UPUBMJEBEF�WFSUJDBM�EBT�GBDIBEBT�
EPT� CMPDPT�� &YFNQMP� EFTTFT� PCTUÈDVMPT� TÍP� BT� FEJmDBÎÜFT� WJ[J�
OIBT�RVF�FOWPMWFN�P�CBJSSP�� 4FOEP�P�CBJSSP� DPOTUJUVÓEP�QPS�EPJT�
CMPDPT�BOBMJTB�TF�UBNCÏN�B�SFMBÎÍP�FOUSF�FMFT��

1BSB�TF� JOJDJBS�P�FTUVEP�EB� JOTPMBÎÍP�OBT� GBDIBEBT�EP�PCKFUP�EF�
FTUVEP
� JOTFSF�TF�B�PSJFOUBÎÍP�EBT�NFTNBT�OP�HSÈmDP�TPMBS��&TUB�
BOÈMJTF�QPTTJCJMJUB�TBCFS�B�RVBOUJEBEF�EF�SBEJBÎÍP�TPMBS�EJTQPOÓWFM�
QBSB�DBEB�GBDIBEB��&TDMBSFDF�TF�OP�BQÐOEJDF�B�MFJUVSB�EF�VNB�DBS�
UB�TPMBS�QBSB�B�DPNQSFFOTÍP�EBT�DBSUBT�TFHVJOUFT�
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Imagem 61 (esq.).� 0SJFOUB�
ÎÍP� EP� #$.(� JOTFSJEB� OB�
$BSUB�4PMBS��
Imagem 62 (dir.).� *OTPMBÎÍP�
JODJEFOUF�OB�GBDIBEB�TVM��

Imagem 63.� *OTPMBÎÍP� JODJ�
EFOUF�OB�GBDIBEB�OPSUF��

Imagem 64.� *OTPMBÎÍP� JODJ�
EFOUF�OB�GBDIBEB�OBTDFOUF��

Imagem 65.� *OTPMBÎÍP� JODJ�
EFOUF�OB�GBDIBEB�QPFOUF��
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4.�.0*5"
�'SBODJTDP��&OFS�
HJB�4PMBS�1BTTJWB����1ÈH����

Imagem 66. 3FQSFTFOUB�
ÎÍP� EF� VN� FEJGÓDJP� CFN� F�
NBM�PSJFOUBEP
�F�SFTQFUJWPT�
WBMPSFT� EB� SBEJBÎÍP� OBT�
GBDIBEBT�OP�WFSÍP�F�OP�JO�
WFSOP��

"�GBDF�EF�VN�FEJGÓDJP�PSJFOUBEB�B�TVM�EFWF�TFS�TFNQSF�NBJT�MPOHB�RVF�
BT�PSJFOUBEBT�B�OBTDFOUF�F�QPFOUF
�QBSB�NFMIPS�BQSPWFJUBNFOUP�EB�
SBEJBÎÍP�NÈYJNB�TPMBS�EJSFUB��6N�FEJGÓDJP�NBM�PSJFOUBEP� 	OBTDFOUF�
QPFOUF
�Ï�NBJT�GSJP�OP�JOWFSOP
�EFWJEP�Ë�GBDIBEB�NBJT�SFEV[JEB�FTUBS�
FYQPTUB�B�TVM�F�NBJT�RVFOUF�OP�7FSÍP
�EFWJEP�ËT�HSBOEFT�GBDIBEBT�
FTUBSFN�PSJFOUBEBT�B�FTUF�F�PFTUF��6N�FEJGÓDJP�CFN�EJSFDJPOBEP
�DPN�
P�BVYÓMJP�EF�VN�TJNQMFT�TPNCSFBEPS
�OB�FTUBÎÍP�RVFOUF
�DPOTFHVF�
GBDJMNFOUF�BOVMBS�B�SBEJBÎÍP�OB�GBDIBEB�TVM
�FORVBOUP�OBT�PVUSBT�GB�
DIBEBT�TFSJB�EJGÓDJM�EF�P�GB[FS�4��0�#$.(
�TFHVOEP�FTUF�FTUVEP
�EFm�
OF�P�CMPDP�#�DPNP�VN�FEJGÓDJP�CFN�PSJFOUBEP�F�P�CMPDP�"�DPNP�NBM�
PSJFOUBEP�

1BSB�RVF�OP�*OWFSOP�TFKBN�BTTFHVSBEPT�PT�HBOIPT�TPMBSFT�JOEJTQFO�
TÈWFJT�BP�DPOUSJCVUP�EF�CPBT�DPOEJÎÜFT�UÏSNJDBT�F�EF�CFN�FTUBS
�Ï�
OFDFTTÈSJP�BOBMJTBS�TF�BT�GBDIBEBT�B�TVM�SFDFCFN�TPM�OB�TVB�UPUBMJ�
EBEF�WFSUJDBM��$PNP�Ï�WJTÓWFM�OBT�QMBOUBT�KÈ�BQSFTFOUBEBT
�B�GBDIBEB�
TVM�EP�CMPDP�#�Ï�VNB�FNQFOB�BDPQMBEB�BP�FEJGÓDJP�WJ[JOIP��1PS�JTTP�P�
FTUVEP�EB�JOTPMBÎÍP�QSPWFOJFOUF�EF�TVM�SFDBJ�TPCSF�P�CMPDP�"�

"� DÏSDFB� EF� DPOTUSVÎÍP� F� B� EJTUÉODJB�NÓOJNB� FOUSF� FEJGÓDJPT
� FTUÈ�
DPOTBHSBEB�OB�MFHJTMBÎÍP�EF�QMBOFBNFOUP�VSCBOP
�EFUFSNJOBEB�FN�
GVOÎÍP�EB�BMUVSB�NÓOJNB�EP�TPM�OP�JOWFSOP
�QSPWFOJFOUF�EF�TVM��$PO�
TJEFSB�TF�FOUÍP
�B�BMUVSB�TPMBS�NÓOJNB�WFSJmDBEB�OB�MBUJUVEF�EP�CBJSSP�
OP�TPMTUÓDJP�EF�JOWFSOP
�B����EF�EF[FNCSP
�F�RVF�FRVJWBMF�B
�BQSPYJ�
NBEBNFOUF
������
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Imagem 67. 1BSB� EFUFSNJ�
OBEB�DÏSDFB�FYJTUF�VN�EF�
UFSNJOBEP� FTQBÎBNFOUP��
.BJPS�B�DÏSDFB
�NBJPS�P�FT�
QBÎBNFOUP�FOUSF�FEJGÓDJPT�

5. �#*55&/$0635
�-FPOBS�
EP��6TP�EBT�DBSUBT�TPMBSFT��
EJSFUSJ[FT�QBSB�BSRVJUFUPT��

Imagem 68 (esq.).�%JGFSFOÎB�
FOUSF�P�ÉOHVMP�EB�BMUVSB�TP�
MBS�F�P�ÉOHVMP�WFSUJDBM
�DPS�
SFTQPOEFOUF��
Imagem 69 (dir.).�1SPKFÎÜFT�
EF�VN� SBJP� TPMBS� TPCSF�VN�
QMBOP� IPSJ[POUBM
� WFSUJDBM� F�
WFSUJDBM�GSPOUBM��

0�FTUVEP�SFDBJ�TPCSF�P�DBTP�FYUSFNP
�P�TPMTUÓDJP�EF�JOWFSOP
�QPSRVF�Ï�
POEF�FYJTUF�B�NBJPS�OFDFTTJEBEF�EF�HBOIPT�UÏSNJDPT
�QFMP�GBDUP�EF�
TFS�P�NFOPS�EJB�EP�BOP�	MV[�TPMBS
�F�B�BMUVSB�TPMBS�TFS�CBJYB
�QPUFODJB�
MJ[BOEP�BT�PCTUSVÎÜFT�Ë�SBEJBÎÍP�TPMBS�EJSFUB��"�QBSUJS�EFTUB�EBUB
�BT�
DPOEJÎÜFT�EF�JODJEÐODJB�TPMBS�NFMIPSBN�

1BSB�B�BOÈMJTF�EBT�PCTUSVÎÜFT�EPT�FEJGÓDJPT�WJ[JOIPT
�Ï�JNQSFTDFOEÓWFM�
QFSDFCFS�RVF�FYJTUF�VNB�EJGFSFOÎB�FOUSF�PT�ÉOHVMPT�EF�JODJEÐODJB�EF�
VN�SBJP�TPMBS�	ÉOHVMPT�EF�BMUJUVEF�F�B[JNVUF
�FYQMJDBEPT�OP�BQÐOEJDF
�
F�BT�TVBT�QSPKFÎÜFT�IPSJ[POUBJT�F�WFSUJDBJT
�FN�QMBOPT�IPSJ[POUBJT�F�
WFSUJDBJT��0T�ÉOHVMPT�EF�JODJEÐODJB�F�BT�TVBT�QSPKFÎÜFT�FN�EFUFSNJ�
OBEPT�QMBOPT�QPEFN�TFS�CBTUBOUF�EJTUJOUBT��1PEF�FYJTUJS�VN�SBJP�EF�
TPM�DPN�VNB�BMUVSB�TPMBS�EF�����	ÉOHVMP�TPMBS
�F�P�TFV�ÉOHVMP�WFSUJDBM�
	ÉOHVMP�GPSNBEP�QFMB�QSPKFÎÍP�WFSUJDBM�F�P�QMBOP�IPSJ[POUBM
�UFS�����5�

/B�BOÈMJTF�EP�CBJSSP
�WFSJmDB�TF�RVF�P�CMPDP�#�OÍP�SFDFCF�TPM�OB�UPUB�
MJEBEF�WFSUJDBM�EB�GBDIBEB�TVM��/P�FOUBOUP
�TFOEP�P�WPMVNF�EP�CMPDP�
"�QFSQFOEJDVMBS�B�FTUF
�BQFOBT�VNB�QPSÎÍP�EB�GBDIBEB
�DPSSFTQPO�
EFOUF�B�EPJT�GPHPT
�Ï�B�RVF�Ï�BGFUBEB�

0�WPMVNF�EP�CMPDP�"
�TFOEP�VN�FEJGÓDJP�PSJFOUBEP�OBTDFOUF�QPFOUF
�
BDIPV�TF�QPS�CFN�FTUVEBS�B�PCTUSVÎÍP�TPMBS�DBVTBEB�QFMPT�FEJGÓDJPT�
WJ[JOIPT�OP�EJB����EF�EF[FNCSP�B�NFJP�EB�NBOIÍ�	�����I
�F�B�NFJP��
EB�UBSEF�	������I

�OBT�GBDIBEBT�OBTDFOUF�F�QPFOUF��/FTUBT�IPSBT
�P�
FEJGÓDJP�OÍP�SFDFCF
�FN�BNCBT�BT�GBDIBEBT
� JODJEÐODJB�TPMBS�EJSFUB�
OB�UPUBMJEBEF�WFSUJDBM��"�GBDIBEB�QPFOUF�Ï�B�NBJT�QSFKVEJDBEB
�EFWJEP�
ËT�DÏSDFBT�F�Ë�QSPYJNJEBEF�EPT�FEJGÓDJPT�WJ[JOIPT�
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Imagem� 70.� *OTPMBÎÍP� TVM�
OP� EJB� ��� EF� %F[FNCSP��
1MBOUB� EP� #$.(� TFN� B�
QSPQPTUB�EF�SFRVBMJmDBÎÍP��
&TD��������

Imagem� 71. *OTPMBÎÍP� TVM�
OP� EJB� ��� EF� %F[FNCSP�
	ÉOHVMP� TPMBS� EF� ���
� VN�
ÉOHVMP� WFSUJDBM� EF� ��
��� F�
VN� ÉOHVMP� WFSUJDBM� GSPOUBM�
EF� ��
��
�� 'BDIBEB� TVM� EP�
#$.(� TFN� B� QSPQPTUB� EF�
SFRVBMJmDBÎÍP��&TD��������



��

Imagem 72. *OTPMBÎÍP� ËT�
����� I� EB� NBOIÍ
� OP� EJB�
���EF�%F[FNCSP��1MBOUB�EP�
#$.(� TFN� B� QSPQPTUB� EF�
SFRVBMJmDBÎÍP��&TD���������

Imagem 73.� *OTPMBÎÍP� ËT�
����� I� EB� NBOIÍ
� OP� EJB�
���EF�%F[FNCSP�	VN�ÉOHV�
MP� TPMBS� EF� ���
� VN�ÉOHVMP�
WFSUJDBM�EF���
���F�VN�ÉOHV�
MP�WFSUJDBM� GSPOUBM�EF���
��
��
'BDIBEB� OPSUF� EP� CMPDP� "�
TFN�B�QSPQPTUB�EF�SFRVBMJ�
mDBÎÍP��&TD��������
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Imagem� 74.� *OTPMBÎÍP� ËT�
������ I
� OP� EJB� ��� EF�%F�
[FNCSP�� 1MBOUB� EP� #$.(�
TFN�B�QSPQPTUB�EF�SFRVBMJ�
mDBÎÍP��&TD��������

�
Imagem� 75.� *OTPMBÎÍP� ËT�
������ I
� OP� EJB� ��� EF�%F�
[FNCSP� 	VN� ÉOHVMP� TPMBS�
EF� ���
� VN� ÉOHVMP� WFSUJDBM�
EF���
���F�VN�ÉOHVMP�WFSUJ�
DBM�GSPOUBM�EF���
��
��'BDIB�
EB�OPSUF�EP�CMPDP�"�TFN�B�
QSPQPTUB�EF�SFRVBMJmDBÎÍP��
&TD��������
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6.� 4&33"
� 3BGBFM�� "SRVJUF�
UVSB�Z�$MJNBT��1ÈH����

Imagem� 76 (esq.). 3FMBÎÍP�
FOUSF� B� BMUVSB� EB� CBSSFJSB
�
B� JOUFOTJEBEF�EP�WFOUP�F�B�
EJTUÉODJB�EF�SFEVÎÍP��
Imagem 77 (dir.). 5ÞOFM� EF�
WFOUP�FN�QMBOUB��

3.1.2 MOVIMENTAÇÃO DO AR

%FQPJT�EF�TF�JEFOUJmDBS�P�TFOUJEP�EPT�WFOUPT�EPNJOBOUFT
�FTUVEB�TF�
P�NPWJNFOUP�EP�BS�OP�RVBSUFJSÍP��$PNP�KÈ�SFGFSJEP
�B�JOUFOTJEBEF�EPT�
WFOUPT�EPNJOBOUFT�Ï�SFEV[JEB�QFMB�.BUB�/BDJPOBM�EF�-FJSJB
�OP�FO�
UBOUP�OÍP�EFJYBN�EF�FYJTUJS��1PS�JTTP
�P�WFOUP�DPOTUBOUF�F�DPN�NBJPS�
JOUFOTJEBEF
�DIFHB�EF�OPSPFTUF�

0�WFOUP�FODPOUSB�WÈSJBT�CBSSFJSBT�OB�TVB�DJSDVMBÎÍP
�CBSSFJSBT�OBUV�
SBJT�F�DPOTUSVÓEBT��&N�SFHSB�HFSBM
�B�JOUFOTJEBEF�EP�WFOUP�DPN�CBS�
SFJSBT�OBUVSBJT�PV�DPOTUSVÓEBT
�QBTTB�QBSB�NFUBEF�EP�TFV�WBMPS
�BUÏ�
VNB�EJTUÉODJB�EF����PV����WF[FT�B�BMUVSB�EB�CBSSFJSB�6�4F�B�CBSSFJSB�
GPS�DPOTUSVÓEB�DPOUJOVB
�B�JOUFOTJEBEF�EP�WFOUP�UFN�VNB�SFEVÎÍP�EF�
USÐT�RVBSUPT�BUÏ�VNB�EJTUÉODJB�EF����WF[FT�B�BMUVSB�EP�FEJGÓDJP���&TUBT�
SFHSBT�UBNCÏN�TÍP�FNQSFHVFT�BP�QSØQSJP�FEJGÓDJP�FN�FTUVEP
�BGFUBO�
EP�P�FTQBÎP�BEKBDFOUF�B�FTUF�F�B�PVUSPT�QSØYJNPT��&TUB�BOÈMJTF�SFDBJ�
UBOUP�FN�DPSUF�DPNP�FN�QMBOUB
�QBSB�TF�JEFOUJmDBS�P�UÞOFM�EF�WFOUP�
	[POB�QSPUFHJEB�EPT�WFOUPT
�

0� FTUVEP� EP�NPWJNFOUP� EP� BS� Ï� GVOEBNFOUBM� OVNB� SFRVBMJmDBÎÍP�
CJPDMJNÈUJDB�F�P�RVF�TF�QSFUFOEF
�Ï�EFTFOIBS�P�QFSDVSTP�EP�TFV�NP�
WJNFOUP�F�B�TVB�BÎÍP�TPCSF�PT�CMPDPT�IBCJUBDJPOBJT��4FHVOEP�B�MP�
DBMJ[BÎÍP
�B�GPSNB�F�B�BMUVSB�EBT�CBSSFJSBT�DPOTUSVÓEBT�RVF�MBEFJBN�P�
CBJSSP
�BMJBEBT�BP�TFOUJEP�EPT�WFOUPT�EPNJOBOUFT
�DPOTFHVF�TF�FMB�
CPSBS�P�QFSDVSTP�EP�NPWJNFOUP�EP�BS�TPCSF�P�CBJSSP��&TUF�QFSDVSTP�Ï�
UBNCÏN�GVOEBNFOUBEP�QFMPT�IBCJUBOUFT�EP�CBJSSP�

"� JODJEÐODJB�EPT�WFOUPT�EPNJOBOUFT�OP�CBJSSP� SFDBJ�QSJODJQBMNFOUF�
TPCSF�B�GBDIBEB�OPSUF�F�QPFOUF�EP�CMPDP�#��&TUF�GVODJPOB�DPNP�CBS�
SFJSB�F�CJGVSDBÎÍP
�EJSFDJPOBOEP�P�NPWJNFOUP�EP�BS�QBSB�TVM�F�FTUF��"T�
CBSSFJSBT�OBUVSBJT�RVF�FYJTUFN
�EFWJEP�Ë�TVB�RVBOUJEBEF�F�EJNFOTÍP
�
OÍP�DIFHBN�B�UFS�SFMFWÉODJB�OP�FTUVEP�EP�NPWJNFOUP�EP�BS��

0�NPWJNFOUP�EP�BS�BP�FODPOUSBS�VN�FEJGÓDJP
�DSJB�TPCSF�BT�EJGFSFOUFT�
TVQFSGÓDJFT
�FGFJUPT�EF�QSFTTÍP
�EFQSFTTÍP�F�FN�ÞMUJNB�FTUÉODJB
�DPS�
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SFOUFT�EF�BS�EFOUSP�EP�FEJGÓDJP��2VBOEP�P�WFOUP� JODJEF�QFSQFOEJDV�
MBSNFOUF�OVNB�GBDIBEB
�HFSB�QSFTTÍP�BMUB�TPCSF�FTUB��6NB�EFQSFT�
TÍP�OB�PQPTUB�F�VNB�MJHFJSB�EFQSFTTÍP�OBT�MBUFSBJT
�OBT�[POBT�NBJT�
QSØYJNBT�Ë� GBDIBEB�EF� JODJEÐODJB�F�OBT�NBJT�BGBTUBEBT
�HFSB�VNB�
QFRVFOB�QSFTTÍP��&TUF�QSPDFTTP�EF�BOÈMJTF�UBNCÏN�TF�FNQSFHB�FN�
PVUSBT�EJSFÎÜFT�EF�JODJEÐODJB�

"�BOÈMJTF�FGFUVBEB�EP�NPWJNFOUP�EP�BS�F�BT�TVBT�[POBT�EF�JODJEÐO�
DJB�OP�CBJSSP
�QFSNJUF� JEFOUJmDBS�BT�ÈSFBT�EF�QSFTTÍP�F�EFQSFTTÍP
�
F�EFTDPCSJS�POEF�TF�MPDBMJ[B�P�UÞOFM�EF�WFOUP��"T�GBDIBEBT�DPN�BT�
EFQSFTTÜFT�NBJT�BDFOUVBEBT�WÍP�DPJODJEJS�DPN�B�[POB�QSPUFHJEB�EPT�
WFOUPT�	UÞOFM�EF�WFOUP
���

;POB�EP� UÞOFM� EF�
WFOUP

.PWJNFOUP�EP�BS

Imagem� 78.� 1SFTTÜFT� F�
EFQSFTTÜFT� FN� EJGFSFOUFT�
DBTPT��

Imagem� 79.� &TRVFNB� EP�
NPWJNFOUP�EP�BS��1MBOUB�EP�
#$.(� TFN� B� QSPQPTUB� EF�
SFRVBMJmDBÎÍP��&TD�������
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3.1.3 SUPERFÍCIE DO SOLO

"T�TVQFSGÓDJFT�DPOTUSVÓEBT
�HFSBMNFOUF�EF�UFOEÐODJB�EF�DPS�FTDVSB
�
DPNP�QPS�FYFNQMP�P�BMDBUSÍP�EBT�FTUSBEBT
�QPTTVFN�WBMPSFT�EF�BC�
TPSÎÍP�NVJUP�BDFOUVBEPT
�BRVFDFOEP�EF�GPSNB�EFTNFEJEB�F�EFTB�
EFRVBEB�P�BNCJFOUF��4F�B�EJGFSFOÎB�EF�UFNQFSBUVSB�EFTUFT�NBUFSJBJT�
DPN�P�BNCJFOUF
�EVSBOUF�P�EJB�Ï�FMFWBEB
�Ë�OPJUF�Ï�BJOEB�NBJPS��&TUFT�
UJQPT�EF�QBWJNFOUPT�BCTPSWFN�DBMPS�EVSBOUF�P�EJB�F�JSSBEJBN�OP�EV�
SBOUF�B�OPJUF��

"�TVQFSGÓDJF�OBUVSBM�Ï�VN�EPT�FMFNFOUPT�RVF�QPEF�BKVEBS�B�UFNQFSBS�
P�NJDSPDMJNB�BUSBWÏT�EBT�TVBT�DBQBDJEBEFT�EF�SFnFYÍP��6NB�TVQFS�
GÓDJF�DPN�SFMWB�SFEV[�B�UFNQFSBUVSB�BUSBWÏT�EB�BCTPSÎÍP�EB�JOTPMBÎÍP�
F�QPTUFSJPSNFOUF�FWBQPSBÎÍP��&N�EJBT�EF�FTUBÎÍP�RVFOUF�BT�TVQFS�
GÓDJFT�DPN�SFMWB�FTUÍP�HFSBMNFOUF����B����$�NBJT�GSFTDBT�EP�RVF�BT�
DPOTUSVÓEBT�7��

7.� 0-(:":
� 7JDUPS�� %FTJHO�
XJUI� DMJNBUF�� CJPDMJNBUJD�
BQQSPBDI� UP� BSDIJUFDUVSBM�
SFHJPOBMJTN��1ÈH���

Imagem 80.�"NQMJUVEFT�UÏS�
NJDBT�OB�FOWPMWFOUF�EP�FEJ�
GÓDJP��$PCFSUVSB�EB�TVQFSGÓ�
DJF�NF�BTGBMUP�F�FN�SFMWB��

Imagem 81. "�QSPDVSB�QFMP�
ÞMUJNP�DN2� MJWSF�QBSB�DPOT�
USVÎÍP
�EFWFSJB�EBS�MVHBS�BP�
EJSFJUP�BP�4PM�B�UPEBT�BT�GB�
DIBEBT�PSJFOUBEBT�B�TVM�F�P�
BQBSFDJNFOUP�EF�QFRVFOBT�
iJMIBT�WFSEFTw�OB�QBJTBHFN�
DJO[FOUB�EP�BTGBMUP��

6NB�QFSDFOUBHFN�TVQFSJPS�EF� TVQFSGÓDJF�DPOTUSVÓEB
� FN� SFMBÎÍP�Ë�
TVQFSGÓDJF�OBUVSBM
�HFSBMNFOUF�TVTDJUB�QFRVFOBT�BMUFSBÎÜFT�OP�DJDMP�
UÏSNJDP�EJÈSJP�F�QSPWPDB�P�DIBNBEP�GFOØNFOP�EF�iJMIB�EF�DBMPSw
�EF�
WJEP�BP�BMCFEP�F�DPOEVUJCJMJEBEF�EP�NBUFSJBM�DPOTUSVÓEP��

1BSB�FRVJMJCSBS�P�DMJNB�DJSDVOEBOUF�B�VN�FEJGÓDJP
�UFN�EF�TF�DSJBS�iSF�
HVMBEPSFT�EF�NJDSPDMJNBT�VSCBOPTw
�BUSBWÏT�EF�iJMIBT�WFSEFTw
�QBSB�
BUFOVBS�B� iJMIB�EF�DBMPSw�F� UPSOÈ�MP�NBJT�BNFOP��/P�FOUBOUP
�B�TVB�
FmDÈDJB�TØ�Ï�QPTTÓWFM�TF�FTUB�FTUJWFS�QSPUFHJEB�EPT�WFOUPT�EPNJOBO�
UFT
�QPJT�TF�FTUF�GPS�VN�QPVDP�NBJT�GPSUF
�BOVMB�UPEBT�BT�EJGFSFOÎBT�
DMJNÈUJDBT��"T�[POBT�BKBSEJOBEBT�KVOUP�BPT�FEJGÓDJPT�TÍP�SFTFSWBT�EF�
BS�GSFTDP�



75

ESTRATÉGIA ADOTADA

&GFUVBEB�B�DPNQSFFOTÍP�EBT�DPOTFRVÐODJBT�EBT�TVQFSGÓDJFT�DPOT�
USVÓEBT�F�BT�WBOUBHFOT�EBT�OBUVSBJT
�JEFOUJmDPV�TF�FTUFT�EPJT�UJQPT�EF�
TVQFSGÓDJF�OB�FOWPMWFOUF�QSØYJNB�BP�#$.(
�TFOEP�WJTÓWFM�VNB�NBJPS�
ÈSFB�EF�TVQFSGÓDJF�DPOTUSVÓEB�GBDF�Ë�OBUVSBM��&TUB�EFTJHVBMEBEF�QP�
UFODJBMJ[B�B�iJMIB�EF�DBMPSw�F�PT�FYUSFNPT�EF�UFNQFSBUVSB�OP�RVBSUFJ�
SÍP��1BSB�BOVMBS�FTUF�GFOØNFOP�JNQMFNFOUPV�TF�VNB�ÈSFB�WFSEF�KVOUP�
BPT�CMPDPT�IBCJUBDJPOBJT
�SFJNQMFNFOUBOEP�P�EFTFOIP�EP�KBSEJN�EP�
BSRVJUFUP�$PODFJÎÍP�4JMWB�

Imagem 82 (esq.).�1MBOUB�EF�
JNQMBOUBÎÍP�EP�#$.(��%F�
TFOIP�PSJHJOBM�OP�BOFYP�"�
magem 83 (dir.).� 4VQFSGÓ�
DJFT�DPOTUSVÓEBT�F�OBUVSBJT��
1MBOUB� EP� #$.(� TFN� B�
QSPQPTUB�EF�SFRVBMJmDBÎÍP��
&TD��������� 

Imagem 84. $PSSFÎÍP� EBT�
ÈSFBT�EBT�TVQFSGÓDJFT�DPOT�
USVÓEBT�F�OBUVSBJT��1MBOUB�EP�
#$.(�DPN�B� QSPQPTUB� EF�
SFRVBMJmDBÎÍP��&TD�������

3FQPTJÎÍP�EPT�BOFYPT�
QSPKFUBEPT� QPS� $PO�
DFJÎÍP�4JMWB�

3FQPTJÎÍP�EP�EFTFOIP�
EP� KBSEJN� EF� $PODFJ�
ÎÍP�4JMWB�

2

2

1

1
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3.2 PERDAS TÉRMICAS

"�GPSNB�EF�VN�FEJGÓDJP�Ï�VN�GBUPS�EF�HSBOEF�JOnVÐODJB�OBT�TVBT�QFS�
EBT� UÏSNJDBT
� JOEFQFOEFOUFNFOUF� EF� VNB� CPB� JNQMBOUBÎÍP� PV� EF�
VNB�BMUB�SFTJTUÐODJB�Ë� USBOTNJTTÍP�UÏSNJDB�UPUBM��2VBOUP�NBJT�DPN�
QBDUB�Ï�B�GPSNB�EP�FEJGÓDJP
�EF�QPVDBT�TBMJÐODJBT�F�SFFOUSÉODJBT�F�EF�
ÈSFB�SFEV[JEB�FN�DPOUBUP�DPN�FYUFSJPS�	FYDMVJ�TF�B�GBDF�FN�DPOUBUP�
DPN�P�TPMP

�NFOPS�TÍP�BT�QFSEBT�EF�DBMPS�F�NFMIPS�TFSÈ�P�TFV�CB�
MBOÎP�UÏSNJDP�

Imagem 85. 1FSEBT� UÏSNJ�
DBT�i2w� 	FN�QFSDFOUBHFN
�
QBSB� EJGFSFOUFT� GPSNBT� EF�
JHVBM�WPMVNF��

8. 4;0,0-":
� 4UFWFO� 7��
*OUSPEVDUJPO�UP�BSDIJUFDUVSBM�
TDJFODF�� 5IF� CBTJT� PG� TVT�
UBJOBCMF�EFTJHO��"SDIJUFDUV�
SBM�QSFTT��1ÈH���

4FHVOEP�B�JNBHFN
�B�WPMVNFUSJB�EP�PCKFUP�FN�FTUVEP
�QPTTVJ�P�WBMPS�
NFEJBOP�FOUSF�BT� GPSNBT�BQSFTFOUBEBT��$PSSFTQPOEF
�FOUÍP
� B�VN�
CBMBOÎP�UÏSNJDP�SB[PÈWFM�SFMBUJWBNFOUF�Ë�TVB�GPSNB�

"� GPSNB�F�B�NBUFSJBMJEBEF�FTUÍP� JOUFSMJHBEBT�OVN�QSPDFTTP�DPOEV�
DFOUF�B�VN�NBJPS�FRVJMÓCSJP�EBT�USPDBT�UÏSNJDBT�EP�FEJGÓDJP��1BSB�TF�
DPNQSFFOEFS� P� GFOØNFOP�EBT� USPDBT� UÏSNJDBT� Ï� OFDFTTÈSJP� FTDMB�
SFDFS�P� GFOØNFOP�EF�nVYP�EF�DBMPS��0T� GFOØNFOPT�OBUVSBJT�EF�nV�
YP�EF�DBMPS�QPEFN�BDPOUFDFS�BUSBWÏT�EF�USÐT�QSPDFTTPT�EJGFSFOUFT��
DPOEVÎÍP
�DPOWFDÎÍP�F�QPS�SBEJBÎÍP��1BSB�NFMIPS�FOUFOEJNFOUP�EP�
QSPDFTTP�EF�nVYP�EF�DBMPS
�DJUB�TF�B�BOBMPHJB�EF�4[PLPMBZ��

i"TTJN�DPNP�B�ÈHVB�nVJ�EF�VNB�QPTJÎÍP�NBJT�BMUB�QBSB�VNB�NBJT�CBJ-
YB
�P�DBMPS�nVJ�EF�VNB�[POB�	PV�DPSQP
�EF�UFNQFSBUVSB�NBJT�FMFWBEB�
para uma de temperatura mais baixa.”8

/P�RVF�UPDB�ËT�QFSEBT�UÏSNJDBT
�SFBMÎBN�TF�BQFOBT�PT�QSPDFTTPT�EF�
DPOEVÎÍP�F�DPOWFDÎÍP��0�nVYP�EF�DBMPS�QPS�DPOEVÎÍP�PDPSSF�FOUSF�
BT�QBSUÓDVMBT�EF�UFNQFSBUVSBT�EJTUJOUBT�RVF�DPOTUJUVFN�PT�FMFNFOUPT�
DPOTUSVUJWPT��/VNB�QBSFEF�TJNQMFT�	TFN�JTPMBNFOUP�OFN�DBJYB�EF�BS
�
BT�QBSUÓDVMBT�NBJT�RVFOUFT�EP�MBEP�JOUFSJPS�JOnVFODJBN�BT�NBJT�GSJBT�
EP�MBEP�FYUFSJPS��3FEV[JS�BT�QFSEBT�UÏSNJDBT�QBTTB�QFMB�VUJMJ[BÎÍP�EF�
NBUFSJBJT�EF�CBJYB�DPOEVUJCJMJEBEF�	NBUFSJBJT�JTPMBOUFT
�QBSB�BUSBTBS�
P�nVYP�EF�DBMPS�

0�nVYP�EF�DBMPS�QPS�DPOWFDÎÍP�BDPOUFDF�OP�BS�RVF�QFSDPSSF�P�JOUFSJPS�
EP�FEJGÓDJP
�RVF�BRVFDF�P�BS�NBJT�GSJP
�RVFS�TFKB�JOUFSJPS�PV�FYUFSJPS��
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"� FTUBORVJEBEF� EP� FTQBÎP� JOUFSJPS� QFSNJUF� RVF� P� BS� RVFOUF� UFOIB�
JOnVÐODJB�BQFOBT�OP�BS�GSJP�JOUFSJPS��

1BSB�TF�BTTFHVSBS�VN�BNCJFOUF�JOUFSJPS�TBVEÈWFM�F�DPOGPSUÈWFM�UFSNJ�
DBNFOUF�EVSBOUF�B�FTUBÎÍP�GSJB
�Ï�JNQSFTDJOEÓWFM�NJOJNJ[BS�BT�QFSEBT�
UÏSNJDBT��"�BQMJDBÎÍP�EF�JTPMBNFOUP�UÏSNJDP�OB�FOWPMWFOUF�EP�FEJGÓDJP�
	FTUSVUVSB
�QBSFEF
�QBWJNFOUP�F�DPCFSUVSB
�SFEV[
�TVCTUBODJBMNFOUF
�
BT�QFSEBT�EF�DBMPS�EP�JOUFSJPS�F�P�DPOTVNP�EF�FOFSHJB�OB�VUJMJ[BÎÍP�
EPT�EJTQPTJUJWPT�EF�BRVFDJNFOUP�

"T� USPDBT� UÏSNJDBT�PDPSSFN�TPCSFUVEP�DPN�B�BUNPTGFSB
�NBT� UBN�
CÏN�DPN�P�UFSSFOP��"T�QFSEBT�UÏSNJDBT�QSPWFOJFOUFT�EBT�TVQFSGÓDJFT�
FN�DPOUBUP�DPN�P�UFSSFOP�BDPOUFDFN�EF�GPSNB�EJGFSFOUF�EBT�RVF�TF�
FGFUVBN�DPN�B�BUNPTGFSB��0�TPMP
�BP�QPTTVJS�NFOPSFT�BNQMJUVEFT�UÏS�
NJDBT
�EJNJOVJ�BT�QFSEBT�UÏSNJDBT�F�UPSOB�BT�NBJT�DPOTUBOUFT�FOUSF�P�
QFSÓPEP�EJB�F�OPJUF�9��

0�GFOÙNFOP�EBT�USPDBT�UÏSNJDBT�DPN�B�BUNPTGFSB�Ï�P�RVF�SFRVFS�NBJPS�
BUFOÎÍP��0�JTPMBNFOUP�EBT�TVQFSGÓDJFT�FYUFSJPSFT�Ï�GVOEBNFOUBM�QBSB�
NBOUFS�B�UFNQFSBUVSB�B�OÓWFJT�BEFRVBEPT�EPT�FTQBÎPT�JOUFSJPSFT�

9.� 1FMB� JOFYJTUÐODJB�EF�EF�
TFOIPT�F�JOGPSNBÎÍP�EB�MBKF�
EP� QJTP� UÏSSFP� EP� #$.(
�
OÍP�GPJ�QPTTÓWFM�EFTFOIÈ�MB�
QFMP�RVBM�OÍP�TFSÈ�JODMVÓEB�
OPT�EFTFOIPT��
$POUVEP
�OÍP�BGFUPV�B�QSP�
QPTUB� EF� SFRVBMJmDBÎÍP�
EFWJEP� BP� GPDP� EP� FTUVEP�
EBT� QFSEBT� UÏSNJDBT� TFS�
BT� USPDBT�DPN�B�BUNPTGFSB�
F� QFMB� FTUSBUÏHJB� BEPUBEB�
EP�JTPMBNFOUP�TFS�GFJUB�QFMP�
FYUFSJPS�

Imagem 86.�3FQSFTFOUBÎÍP�
FTRVFNÈUJDB� EBT� UFNQF�
SBUVSBT� EJÈSJBT� OP� BS� F� OP�
TPMP
� POEF� B�QBSUJS� EB�QSP�
GVOEJEBEF�EF���DN
�BT�BN�
QMJUVEFT�UÏSNJDBT�TÍP�QSBUJ�
DBNFOUF�OVMBT��

10.�.0*5"
�'SBODJTDP��&OFS�
HJB�4PMBS�1BTTJWB����1ÈH���

Imagem 87.� $PNQBSBÎÍP�
FTRVFNÈUJDB�EB�SFTJTUÐODJB�
UÏSNJDB� EF� NBUFSJBJT� DPN�
FTQFTTVSBT�EJGFSFOUFT��

6N�NBUFSJBM�EF� JTPMBNFOUP� UÏSNJDP�Ï�DBSBDUFSJ[BEP�QFMP� TFV�DPFm�
DJFOUF� EF� DPOEVUJCJMJEBEF� UÏSNJDB�� "� TVB� FmDÈDJB� Ï� CPB� RVBOEP� P�
WBMPS�EP�TFV�DPFmDJFOUF�Ï�JOGFSJPS�BP�EB�NBEFJSB
�RVF�WBSJB�FOUSF��
���
F��
���8�N,���� �2VBOUP�NFMIPS�B�QSPQSJFEBEF� JTPMBOUF�EP�NBUFSJBM
�
NBJPS�Ï�B�SFTJTUÐODJB�Ë�QBTTBHFN�EP�nVYP�EF�DBMPS�F�NFOPS�Ï�P�WBMPS�
EP�DPFmDJFOUF�
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2VBMRVFS�NBUFSJBM�QPEF�DPOUSPMBS�BT�USPDBT�UÏSNJDBT�FOUSF�P�JOUFSJPS�F�
P�FYUFSJPS
�OVNB�SFMBÎÍP�JOUSÓOTFDB�FOUSF�FTQFTTVSB�F�DPOEVUJCJMJEBEF�
UÏSNJDB��1PSÏN
�PT�NBUFSJBJT�RVF�OÍP�BQSFTFOUBN�VNB�CBJYB�DPOEVUJ�
CJMJEBEF�DPNP�PT�EF�JTPMBNFOUP�UÏSNJDP
�UFSÍP�TFNQSF�B�OFDFTTJEBEF�
EF�VNB�NBJPS� FTQFTTVSB�QBSB�RVF�TFKBN�FmDB[FT��"�VUJMJ[BÎÍP�EF�
NBUFSJBJT� DPN�CPB�QSPQSJFEBEF� JTPMBOUF
� FWJUB�HSBOEFT�FYQFTTVSBT�
EBT�QBSFEFT�FYUFSJPSFT
�EFWJEP�Ë�ØUJNB� SFMBÎÍP�FTQFTTVSB�DPOEVUJ�
CJMJEBEF��6N�NBUFSJBM�JTPMBOUF�FmDB[�Ï�VN�NBUFSJBM�MFWF�RVF�NBOUFN�
CPMIBT�EF�BS�JNPCJMJ[BEBT�RVF�JTPMBN�B�QBTTBHFN�EF�DBMPS�11

11.�4&33"
�3BGBFM��"SRVJUF�
UVSB�Z�$MJNBT��1ÈH����

Imagem 88.��3FQSFTFOUBÎÍP�
FTRVFNÈUJDB�EBT� MJOIBT�EF�
UFNQFSBUVSB�	WFSÍP�F�JOWFS�
OP
� FN� EVBT� QBSFEFT� EF�
JHVBM� SFTJTUÐODJB� UÏSNJDB
�
TFN�F�DPN�JTPMBNFOUP��

12. .0*5"
�'SBODJTDP��&OFS�
HJB�4PMBS�1BTTJWB����1ÈH���

Imagem 89.�3FQSFTFOUBÎÍP�
FTRVFNÈUJDB� EB� EJGFSFOÎB
�
FOUSF� B� BQMJDBÎÍP� EP� NB�
UFSJBM� JTPMBOUF� OP� FYUFSJPS� F�
JOUFSJPS��

13.�*/&5*��.BOVBM�EF�BQPJP�
Ë�BQMJDBÎÍP�EP�3$$5&��*OF�
UJ
�-JTCPB
�������1ÈH����

/BT�QBSFEFT�FYUFSJPSFT
�P�NBUFSJBM� JTPMBOUF�EFWF�BQMJDBS�TF�TFNQSF�
EP�MBEP�FYUFSJPS�QBSB�HBSBOUJS�NFOPSFT�BNQMJUVEFT�UÏSNJDBT�OBT�QBSF�
EFT
�NFOPS�EFUFSJPSBÎÍP�EP�NBUFSJBM
�NBJPS�NBTTB�BDVNVMBUJWB�UÏSNJ�
DB�JOUFSJPS�F�JNQFEJS�B�DPOEFOTBÎÍP�EF�WBQPSFT�OBT�QBSFEFT
�DBVTB�
EB�QPS�UFNQFSBUVSBT�CBJYBT�12�"�BQMJDBÎÍP�EP�MBEP�FYUFSJPS�HBSBOUF�B�
DPOUJOVJEBEF�EP�NBUFSJBM� JTPMBOUF
�TFN�BT�JOUFSSVQÎÜFT
�BCTPMWFOEP�
QPTTÓWFJT�QPOUFT�UÏSNJDBT�

"T� QPOUFT� UÏSNJDBT� TÍP� EFmOJEBT� QFMBT� TVQFSGÓDJFT� POEF� PDPSSFN�
USBOTNJTTÜFT�UÏSNJDBT�NBJT�FMFWBEBT�EP�RVF�OP�SFTUP�EB�DPOTUSVÎÍP��
4ÍP�FTUBT�RVF�QPUFODJBMJ[BN�B� DPOEFOTBÎÍP�EF� WBQPSFT�EFWJEP� Ë�
GBMUB�PV�BP�GSBDP�JTPMBNFOUP��"�DPOTUBOUF�DPOEFOTBÎÍP�OBT�QBSFEFT�
GSJBT� 	FTQBÎPT�IÞNJEPT�EF�QPVDB�WFOUJMBÎÍP�F�NBM�BRVFDJEPT

�PSJ�
HJOB� B� GPSNBÎÍP� EF� CPMPSFT� F� GVOHPT
� QSPWPDBOEP� WÈSJPT� UJQPT� EF�
BMFSHJBT�EBT�WJBT�SFTQJSBUØSJBT��

4FHVOEP�P�3$$5&
�BT�TJUVBÎÜFT�POEF�Ï�SFDPSSFOUF�PDPSSFS�P�GFOÙNF�
OP�EB�QPOUF�UÏSNJDB
�TÍP�13

�- $POUBUP�EPT�QBWJNFOUPT�UÏSSFPT�F�EF�QBSFEFT�	FOUFSSBEBT
�DPN�
P�UFSSFOP�
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�- -JHBÎÍP�EB�GBDIBEB�DPN�PT�QBWJNFOUPT�UÏSSFPT�
�- -JHBÎÍP�EB� GBDIBEB�DPN�QBWJNFOUPT�TPCSF� MPDBJT�OÍP�BRVFDJ�
EPT�PV�FYUFSJPSFT�
�- -JHBÎÍP�EB�GBDIBEB�DPN�QBWJNFOUPT�JOUFSNÏEJPT�
�- -JHBÎÍP�EB�GBDIBEB�DPN�DPCFSUVSB�JODMJOBEB�PV�FN�UFSSBÎP�
�- -JHBÎÍP�EB�GBDIBEB�DPN�WBSBOEB�
�- -JHBÎÍP�FOUSF�EVBT�QBSFEFT�WFSUJDBJT�
�- -JHBÎÍP�EB�GBDIBEB�DPN�DBJYB�EF�FTUPSF�
�- -JHBÎÍP�EB�GBDIBEB�DPN�QBEJFJSB
�PNCSFJSB�PV�QFJUPSJM��

Imagem 90.� &YFNQMP� EF�
QPOUFT� UÏSNJDBT� FN� EVBT�
TJUVBÎÜFT�EJTUJOUBT�F�SFTQF�
UJWB� TPMVÎÍP��"� DBJYB�EF�BS�
OÍP�JNQFEF�B�GPSNBÎÍP�EF�
QPOUFT�UÏSNJDBT
�P�RVF�OÍP�
TF�WFSJmDB�DPN�B�BQMJDBÎÍP�
EF�NBUFSJBM�JTPMBOUF�FYUFSJPS�
	"
�� &N� MBKFT� EF� WBSBOEBT�
UBNCÏN� Ï� QPTTÓWFM� B� BOV�
MBÎÍP�EBT�QPOUFT�UÏSNJDBT�
�

14.�4&33"
�3BGBFM��"SRVJUF�
UVSB�Z�$MJNBT��1ÈH����

15.�.0*5"
�'SBODJTDP��&OFS�
HJB�4PMBS�1BTTJWB����1ÈH���

16.�JCJEFN��1ÈH���

"�DPCFSUVSB�Ï�EPT�FMFNFOUPT�EP�FEJGÓDJP�RVF�FTUÈ�FYQPTUB�ËT�NBJPSFT�
BNQMJUVEFT� UÏSNJDBT��%VSBOUF�P�EJB�BMDBOÎB�FMFWBEBT� UFNQFSBUVSBT�
EFWJEP� Ë� TVB� FYQPTJÎÍP� EJSFUB� Ë� SBEJBÎÍP� TPMBS� F� Ë� OPJUF� POEF� TF�
FWJEFODJB�BT�NBJPSFT�QFSEB�EF�DBMPS�QBSB�B�BUNPTGFSB
�QFMP�QSPDFTTP�
EF�SBEJBÎÍP��6N�JTPMBNFOUP�JOFmDB[�OB�DPCFSUVSB�HFSB�UFNQFSBUVSBT�
JOTVTUFOUÈWFJT�OP�JOUFSJPS�EBT�IBCJUBÎÜFT
�RVFS�OBT�OPJUFT�GSJBT�EF�JO�
WFSOP
�RVFS�OPT�EJBT�TPMBSFOHPT�EF�WFSÍP��1BSB�DMJNBT�UFNQFSBEPT�P�
JTPMBNFOUP�EFWF�TFS�SFGPSÎBEP�B�OPSUF�F�OBT�DPCFSUVSBT�DPN�NBUFSJBM�
JTPMBOUF�EF�QFMP�NFOPT����DN�EF�FTQFTTVSB�14��

&N� SFMBÎÍP�Ë� GFOFTUSBÎÍP
�EBEPT� SFDFOUFT�NPTUSBN�RVF�B� TVB�NÈ�
JEFBMJ[BÎÍP�F�DPODFÎÍP�QPEFN�QSPWPDBS�QFSEBT�FOFSHÏUJDBT�BUÏ�����
EBT�OFDFTTJEBEFT�UÏSNJDBT�EF�VN�FEJGÓDJP�15�"T�QFSEBT�UÏSNJDBT�QFMB�
GFOFTUSBÎÍP�BDPOUFDFN�BUSBWÏT�EB�USBOTNJTTÍP�UÏSNJDB�EJSFUB�F�TP�
CSFUVEP�QFMB�JOmMUSBÎÍP�FYDFTTJWB�EF�BS�GSJP�BUSBWÏT�EBT�GSJODIBT�NBM�
DBMBGFUBEBT��

"�KBOFMB�DPNP��i	���
B�NBJT�TJNQMFT�F�HFOVÓOB�QPOUF�UÏSNJDB�EP�FEJGÓ-
cio”16
�UFN�EF�UFS�VNB�BUFOÎÍP�SFEPCSBEB��"QSFTFOUB�VN�CBMBOÎP�UÏS�
NJDP�QSØQSJP
�EFWJEP�BPT�TFVT�HBOIPT�TPMBSFT�EJSFUPT�F�ËT�BDSFTDJEBT�
QFSEBT�EF�DBMPS��"T�KBOFMBT�QPEFN�TFS�TVCTUBODJBMNFOUF�SFEV[JEBT�
DPN�B�JNQMFNFOUBÎÍP�EF�WÈSJPT�DPNQPOFOUFT��WJESP�EVQMP�PV�NFTNP�
USJQMP
�VUJMJ[BÎÍP�EF�JTPMBOUFT�FYUFSJPSFT�	QFSTJBOBT

� JTPMBNFOUP�JOUF�
SJPS�	SFQPTUFJSPT�FTQFDJBJT
�F�DBJYJMIBSJB�DPN�DBSBDUFSÓTUJDBT�JTPMBOUFT��
&TUBT�NFEJEBT�TÍP�EF�JNQMFNFOUBÎÍP�QSJPSJUÈSJB�OB�SFRVBMJmDBÎÍP�EF�
RVBMRVFS�FEJGÓDJP���
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ESTRATÉGIA ADOTADA

1BSB�P�JTPMBNFOUP�EPT�FEJGÓDJPT�FN�FTUVEP
�GPJ�UJEP�FN�DPOUB�BMHVOT�
FYFNQMPT�EF�SFRVBMJmDBÎÜFT�B�OÓWFM�FOFSHÏUJDP�FN�FEJGÓDJPT�NPEFS�
OPT�� /P� FOUBOUP� SFBMÎBWB� P� FTUVEP
� i$POTFSWBÎÍP� EF� FOFSHJB� WT��
DPOTFSWBÎÍP�EP�QBUSJNØOJP��BWBMJBÎÍP�EPT�DFOÈSJPT�EF� SFBCJMJUBÎÍP�
UÏSNJDB�QFMP�DBTP�EF�FTUVEP�EF�5FSSBTTFOIBVTTJFEMVOH�(SB[w17�
�EF�
"MFYBOEFS�&CFSM
�POEF�TF�BWBMJPV�PT�WÈSJPT�DFOÈSJPT�EF�SFBCJMJUBÎÍP�
UÏSNJDB�EP�DPOKVOUP�IBCJUBDJPOBM�FN�FTUVEP��'PSBN�FTUVEBEPT�PT�DF�
OÈSJPT�EF�BQMJDBÎÍP�EF�JTPMBNFOUP�JOUFSJPS�F�FYUFSJPS
�UFOEP�FN�DPOUB�
B�FmDJÐODJB�FOFSHÏUJDB
�B�DPOTUSVÎÍP�GÓTJDB
�B�BQBSÐODJB�BSRVJUFUØOJDB�
F�B�QSBUJDBCJMJEBEF�

17.� 5045¿&4
� "OB�� ,0�
4&-+
� /BUBTB�� .FUBNPS�
QIPTJT�� 5IF� $POUJOVJUZ� PG�
$IBOHF��1ÈH�����

Imagem 91.� 'BDIBEB� TV�
EFTUF� EP� FEJGÓDJP� O�� ��� EP�
DPOKVOUP� IBCJUBDJPOBM� i5FS�
SBTTFOIBVTTJFEMVOH�(SB[w��

4FHVOEP� FTUF� FTUVEP
� B� BQMJDBÎÍP� EP� JTPMBNFOUP� QFMP� JOUFSJPS� Ï� B�
BCPSEBHFN�UÓQJDB�RVBOEP�TF�USBUB�EB�SFOPWBÎÍP�EF�FEJGÓDJPT�IJTUPSJ�
DBNFOUF�SFMFWBOUFT��²�DBSBDUFSJ[BEB�QPS�OÍP�SFTPMWFS�BT�RVFTUÜFT�EF�
iTBÞEFw�EP�FEJGÓDJP�	EFUFSJPSBÎÍP�EPT�FMFNFOUPT�FTUSVUVSBJT�F�TFDVO�
EÈSJPT�BUSBWÏT�EBT�DPOEFOTBÎÜFT

�QPS�TFS�NFOPT�FDPOØNJDP�F�QSÈ�
UJDP�EFWJEP�Ë�BQMJDBÎÍP�EP�NBUFSJBM�JTPMBOUF�FN�QJTP
�QBSFEF�F�UFUP
�
QPS�SFEV[JS�P�FTQBÎP�JOUFSJPS�F�QPUFODJBMJ[BS�BT�QPOUFT�UÏSNJDBT��/P�
FOUBOUP
�UFN�B�WBOUBHFN�EF�OÍP�FYJTUJS�HSBOEFT�BMUFSBÎÜFT�OP�BTQFUP�
FYUFSJPS�EP�FEJGÓDJP�

"�BQMJDBÎÍP�EP�JTPMBNFOUP�QFMP�FYUFSJPS�HBSBOUF�B�NFMIPS�DPOTFSWB�
ÎÍP�GÓTJDB�EP�FEJGÓDJP�F�QPUFODJBMJ[B�B�MPOHFWJEBEF�EP�FEJGÓDJP
�DPOUV�
EP
�PDVMUB�B�BVUFOUJDJEBEF�EPT�NBUFSJBJT�F�UFN�NBJPS�JNQBDUP�OB�BQB�
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SÐODJB�EP�FEJGÓDJP
�DPN�B�BMUFSBÎÍP�EBT�QSPQPSÎÜFT��0�NBJPS�JNQBDUP�
RVF�FTUB�FTUSBUÏHJB�USB[�BPT�FEJGÓDJPT
�QPEF�TFS�NJOJNJ[BEP�PV�NFTNP�
OVMP�DPN�BT�TPMVÎÜFT�BEFRVBEBT
�QPTTJCJMJUBOEP�B�DPOUJOVJEBEF�EBT�
JEFJBT�FTUSVUVSBMJTUB�	JNBHFN
��

0�DPOGSPOUP�FOUSF�BT�EVBT�FTUSBUÏHJBT�EF�JTPMBNFOUP�MFWPV�Ë�EJTDVT�
TÍP
�TF�B�QSFTFSWBÎÍP�EB�JNBHFN�EB�GBDIBEB�TVQFSB�B�QSFTFSWBÎÍP�
EPT�QSJODÓQJPT�RVF�TVTUFOUBN�B�PCSB��"MFYBOEFS�&CFSM�DPODMVJ�RVF�

i*OEJTDVUJWFMNFOUF
�OÍP�Ï�B�GBDIBEB�RVF�UPSOB�B�QSPQSJFEBEF�IJTUPSJ-
camente valiosa, mas sim as suas ideias subjacentes de pioneirismo, 
FYQFSJÐODJBT�F�QSPDFTTPT�EF�EFTFOIP��F�QBSFDF�RVFTUJPOÈWFM�TF�Ï�B�
BCPSEBHFN�DFSUB�QBSB�DPOTFSWBS�VNB�QSPQSJFEBEF
�RVF�GPJ�MJEFSBEB�
QPS�JEFJBT�EF�EFTFOIP�FTUSVUVSBMJTUB
�EF�USBOTGPSNBCJMJEBEF�F�BEBQUB-
bilidade, no seu estado inicial.”18 

18.� 5045¿&4
� "OB�� ,0�
4&-+
� /BUBTB�� .FUBNPS�
QIPTJT�� 5IF� $POUJOVJUZ� PG�
$IBOHF��1ÈH�����

Imagem 92 (esq.). &MFNFO�
UPT�EP�FEJGÓDJP�BGFUBEPT�QFMB�
FTUSBUÏHJB�EF�JTPMBNFOUP�JO�
UFSJPS�� OFOIVNB� TVQFSGÓDJF�
FYUFSOB� Ï� WJTJWFMNFOUF� BGF�
UBEB��$POKVOUP�IBCJUBDJPOBM�
i5FSSBTTFOIBVTTJFEMVOH�
(SB[w��
Imagem 93 (dir.).�&MFNFOUPT�
EP� FEJGÓDJP� BGFUBEPT� QFMB�
FTUSBUÏHJB� EF� JTPMBNFOUP�
FYUFSJPS�� B�NBJPS� QBSUF� EPT�
FMFNFOUPT� EB� FOWPMWFOUF�
TFSÍP� WJTJWFMNFOUF� BGFUB�
EPT
� FYDFUP� BT� KBOFMBT��
$POKVOUP�IBCJUBDJPOBM� i5FS�
SBTTFOIBVTTJFEMVOH�(SB[w��

%FQPJT�EF�TF�JEFOUJmDBS�BT�QBUPMPHJBT�UÏSNJDBT
�B�NBOFJSB�NBJT�Fm�
DJFOUF�EF�SFTPMWFS�BT�QFSEBT�UÏSNJDBT�F�FTUVEBS�PT�QPTTÓWFJT�DFOÈSJPT�
EF�JTPMBNFOUP�OVN�FEJGÓDJP�iNPEFSOPw
�EFTFOIB�TF�B�SFRVBMJmDBÎÍP�
DPN�VN�DVJEBEP�GBDF�Ë�JNBHFN�EP�FEJGÓDJP��

1BSB�NJOJNJ[BS�BT�QFSEBT�UÏSNJDBT�OP�PCKFUP�FN�FTUVEP�F�EBS�DPOUJ�
OVJEBEF�ËT�JEFJBT�TVCKBDFOUFT�B�FTUF
�QSPQÙT�TF�JTPMBS�P�FEJGÓDJP�QFMP�
FYUFSJPS
�DPN�FTQFDJBM�BUFOÎÍP�Ë�DPCFSUVSB
�F�TVCTUJUVJS�BT�KBOFMBT�F�
QPSUBT�EF�FOUSBEB��&TUBT�BMUFSBÎÜFT�WJTBN�NJOJNJ[BS�BP�NÈYJNP�BT�
QFSEBT�EF�DBMPS�F�DPOTFSWBS�P�BS�RVFOUF�EP�JOUFSJPS
�UFOEP�VNB�BUFO�
ÎÍP�SFEPCSBEB�ËT�[POBT�FYQPTUBT�NBJT�BP�GSJP�F�BP�WFOUP��
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Imagem 94.�$PSUF�USBOTWFS�
TBM�	"�F�#
�EP�CMPDP�#�TFN�B�
QSPQPTUB�EF�SFRVBMJmDBÎÍP��
&TD��������
Imagem 95. $PSUF�USBOTWFS�
TBM�	"�F�#
�EP�CMPDP�#�TFN�B�
QSPQPTUB�EF�SFRVBMJmDBÎÍP��
&TD������

1

11 1

2 2

$BJYJMIBSJB� EF� WJESP�
TJNQMFT
$IBQB�EF�mCSPDJNFO�
UP�	DPOUÏN�BNJBOUP


%FNPMJÎÍP

$PSUF�#

$PSUF�"

$PSUF�#

$PSUF�"

1

2
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Imagem 96. 1MBOUB� UJQP� EP�
CMPDP�#�DPN�B�QSPQPTUB�EF�
SFRVBMJmDBÎÍP��&TD�������
Imagem 97. $PSUF�USBOTWFS�
TBM�	"�F�#
�EP�CMPDP�#�DPN�
B� QSPQPTUB� EF� SFRVBMJmDB�
ÎÍP��&TD�������

1

1 1

2 2

*TPMBNFOUP� EF� �� DN�
	NFOPS� JNQBDUP� OB�
BMUFSBÎÍP� EBT� QSPQPS�
ÎÜFT


*TPMBNFOUP� EF� ��� DN�
	TJTUFNB�&5*$4


3FQPTJÎÍP� EP� BDBCB�
NFOUP� FN� NPTBJDP�
IJESBVMJDP�	���Y����DN


$BJYJMIBSJB� EF� WJESP�
EVQMP
*TPMBNFOUP� EF� ��� DN�
	BDBCBNFOUP�FN�DIB�
QB�EF�[JODP


$PSUF�#

# "

$PSUF�"

1

1
11

1

2

2

2

3

3

3

3
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Imagem 98.�$PSUF�USBOTWFS�
TBM�	$�F�%
�EP�CMPDP�"�TFN�
B� QSPQPTUB� EF� SFRVBMJmDB�
ÎÍP��&TD�������
Imagem 99. $PSUF�USBOTWFS�
TBM�	$�F�%
�EP�CMPDP�"�TFN�
B� QSPQPTUB� EF� SFRVBMJmDB�
ÎÍP��&TD������

$BJYJMIBSJB� EF� WJESP�
TJNQMFT
$IBQB�EF�mCSPDJNFO�
UP�	DPOUÏN�BNJBOUP

1PSUB�EF�NBEFJSB

%FNPMJÎÍP

$PSUF�$

$PSUF�$

$PSUF�%

$PSUF�%

1

2

3

1

1

1

13

1

22
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Imagem 100. 1MBOUB� UJQP�
	1JTP���F��
�EP�CMPDP�"�DPN�
B� QSPQPTUB� EF� SFRVBMJmDB�
ÎÍP��&TD�������
Imagem 101. $PSUF� USBOT�
WFSTBM� 	$� F� %
� EP� CMPDP� "�
DPN�B�QSPQPTUB�EF�SFRVBMJ�
mDBÎÍP� &TD��������

*TPMBNFOUP� EF� �� DN���
.FOPS�JNQBDUP�OB�BMUF�
SBÎÍP�EBT�QSPQPSÎÜFT

*TPMBNFOUP� EF� ��� DN�
	TJTUFNB�&5*$4


3FQPTJÎÍP�EP�NPTBJDP�
IJESBVMJDP�	���Y����DN


1FSmM� NFUÈMJDP�� 3FQP�
TJÎÍP� EB� iNPMEVSBi�
PSJHJOBM�EB�KBOFMB
1PSUB�DPN�DPSUF�UÏSNJ�
DP�NBJT�FmDJFOUF

$BJYJMIBSJB� EF� WJESP�
EVQMP
*TPMBNFOUP� EF� ��� DN�
	BDBCBNFOUP�FN�DIB�
QB�EF�[JODP


$PSUF�$

$

$

D

D

$PSUF�%

1

1

2

2

3

3

4

4

2

2

2

3

1

1

1

1

1

1

1
1

1

33
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3.3 CONTROLO SOLAR  

0UJNJ[BS�P�EFTFNQFOIP�FOFSHÏUJDP�EP�FEJGÓDJP�OB�FTUBÎÍP� GSJB�QBTTB�
QFMB�JNQMFNFOUBÎÍP�EF�TJTUFNBT�EF�BQSPWFJUBNFOUP�F�DPNCBUF�EF�FOFS�
HJB�TPMBS�EF�GPSNB�QBTTJWB��0�BSRVJUFUP�UFN�EF�DPOTJEFSBS�PT�NBUFSJBJT�F�
EJTQPTJUJWPT�EF�NFMIPS�FmDÈDJB�QBSB�P�FEJGÓDJP�F�DMJNB�FN�RVFTUÍP��

"�FmDÈDJB�EBT�TPMVÎÜFT�JNQMFNFOUBEBT�QBTTB�QFMB�SFTQPTUB�EJOÉNJ�
DB�ËT�WBSJBÎÜFT
�B�DVSUP�F�MPOHP�QSB[P
�EBT�DPOEJÎÜFT�DMJNÈUJDBT�F�
QFMP�DPOUSPMP�EBT�EJGFSFOUFT�BNQMJUVEFT�UÏSNJDBT�RVF�TF�GB[FN�TFOUJS�
EJBSJBNFOUF�F�TB[POBMNFOUF��

/P�UJQP�EF�DMJNB�FN�FTUVEP
�JNQPSUB�DPOUSPMBS�NJOVDJPTBNFOUF�BT�EJ�
GFSFOÎBT�UÏSNJDBT�FOUSF�PT�QFSÓPEPT�EF�OFDFTTJEBEF�EF�BRVFDJNFOUP�
F�BSSFGFDJNFOUP��"�QBSUJS�EPT�NBUFSJBJT�F�EPT�EJTQPTJUJWPT�EF�DPOUSPMP�
TPMBS
�DPOTFHVF�TF�BUJOHJS�P�EPNÓOJP�EBT�SFGFSJEBT�BNQMJUVEFT�

3.3.1 GANHOS TÉRMICOS

1BSB�TF�DPNQSFFOEFS�PT�HBOIPT�TPMBSFT
�UFNPT�EF�SFBWJWBS�P�GFOØNF�
OP�nVYP�EF�DBMPS��0T�GFOØNFOPT�OBUVSBJT�EF�nVYP�EF�DBMPS
�RVF�JOUFSFT�
TBN�BP�FEJGÓDJP�QBSB�HBOIPT�UÏSNJDPT
�TÍP�P�EF�SBEJBÎÍP�F�DPOWFDÎÍP�

0�nVYP�EF�DBMPS�QPS�SBEJBÎÍP�DPOTJTUF�OB�FNJTTÍP�EF�FOFSHJB�EF�VNB�
EFUFSNJOBEB�GPOUF�BUSBWÏT�EF�POEBT�FMFUSPNBHOÏUJDBT��0�TPM
�DPNP�
QSJODJQBM�GPOUF
�MJCFSUB�BT�SFTQFUJWBT�POEBT�FN�GPSNB�EF�SBEJBÎÍP�TP�
MBS�� &TUBT
� BP� BUJOHJSFN� P� FEJGÓDJP
� PSJHJOBN� HBOIPT� UÏSNJDPT�NVJUP�
CFN�WJOEPT
�OB�FTUBÎÍP�GSJB��

"�PCUFOÎÍP�EF�HBOIPT� UÏSNJDPT�B�QBSUJS�EF�TJTUFNBT�QBTTJWPT
� GB[�
�TF�DPN�B�JNQMFNFOUBÎÍP�EF�EJTQPTJUJWPT�DPOTUSVUJWPT�JOUFHSBEPT�PV�
DVQVMBEPT�BP�FEJGÓDJP
�DVKP�QSPQØTJUP�Ï�DPOUSJCVJS�QBSB�P�TFV�BRVFDJ�
NFOUP�OBUVSBM��/B�FTUBÎÍP�GSJB
�FTUFT�TJTUFNBT�QSFUFOEFN�NBYJNJ[BS�
B�DBQUBÎÍP�EP�TPM�BUSBWÏT�EF�WÍPT�FOWJESBÎBEPT�CFN�PSJFOUBEPT�F�
EJNFOTJPOBEPT
�BPT�RVBJT�TF�QPEFN�BTTPDJBS�FMFNFOUPT�NBTTJWPT
�
RVF�QFSNJUJSÍP�P�BSNB[FOBNFOUP�EB�FOFSHJB�TPMBS�F�TVB�VUJMJ[BÎÍP�FN�
IPSBT�QPTUFSJPSFT��&TUFT�EJTQPTJUJWPT� TÍP�EFTJHOBEPT�EF� i4JTUFNBT�
EF�"RVFDJNFOUP�1BTTJWPw�F�TÍP�PSHBOJ[BEPT�FN��HBOIP�EJSFUP
�HBOIP�
JOEJSFUP�PV�EFTGBTBEP�F�HBOIP�JTPMBEP�19

&TUFT�TJTUFNBT�EFTFNQFOIBN�P�QBQFM�EF�DPMFUPSFT�TPMBSFT
�BDVNV�
MBEPSFT�EB�FOFSHJB�TPMBS�F�BJOEB�EF�BHFOUFT�EF�EJTUSJCVJÎÍP�EF�DBMPS
�
QPS�QSPDFTTPT�OBUVSBJT�EF�USBOTGFSÐODJB�EF�DBMPS�	nVYP�EF�DBMPS
��

19.�(0/±"-7&4
�)���(3"�
±"
�+��.BSJ[��$PODFJUPT�CJP�
DMJNÈUJDPT�QBSB�PT�FEJGÓDJPT�
FN�1PSUVHBM��1ÈH����
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0�TJTUFNB�EF�HBOIP�EJSFUP�BTTFOUB
�TJNQMFTNFOUF
�OB�DBQUBÎÍP�EB�
SBEJBÎÍP�TPMBS�QBSB�P�JOUFSJPS�EP�FTQBÎP�EPNÏTUJDP�BUSBWÏT�EF�WÍPT�
FOWJESBÎBEPT�

Imagem 102.� 3FQSFTFOUB�
ÎÍP� FTRVFNÈUJDB� EF� VN�
TJTUFNB�EF�HBOIP�EJSFUP��

Imagem 103.� "� QSFTFOÎB�
EF�NBTTB�BDVNVMBUJWB�QSP�
WPDB�P�EFTGBTBNFOUP�FOUSF�
PT� QJDPT� EBT� UFNQFSBUVSBT�
FYUFSJPSFT�F�JOUFSJPSFT��

Imagem 104.�	"
�6NB�QBSF�
EF�NBDJÎB�TFN� JTPMBNFOUP�
UFN� VNB� DBQBDJEBEF� EF�
BDVNVMBÎÍP�UÏSNJDB�NFEÓP�
DSF��	#
�6N�NBUFSJBM�JTPMBO�
UF� OÍP� UFN�DBQBDJEBEF�EF�
BSNB[FOBNFOUP� UÏSNJDP��
	$
� 6NB� QBSFEF� NBDJÎB�
DPN�JTPMBNFOUP�JOUFSJPS�OÍP�
UFN� DBQBDJEBEF� EF� BSNB�
[FOBNFOUP� UÏSNJDP�� 	%
�
6NB� QBSFEF� NBDJÎB� DPN�
JTPMBNFOUP� FYUFSJPS� UFN�
VNB� DBQBDJEBEF�EF� BSNB�
[FOBNFOUP� UÏSNJDP� NBYJ�
NBNFOUF�PUJNJ[BEB��

"�FOWPMWFOUF�EP�FTQBÎP�JOUFSJPS�EFWF�TFS�DPNQPTUB�QPS�NBUFSJBJT�DPN�
QBDUPT�EF�HSBOEF�DBQBDJEBEF�EF�BSNB[FOBNFOUP�UÏSNJDP�F�SFTQFUJWBT�
TVQFSGÓDJFT�EF�FMFWBEP�QPEFS�EF�BCTPSÎÍP�EB�SBEJBÎÍP�TPMBS�	DPS�FT�
DVSBT
��4F�P�BNCJFOUF�EPNÏTUJDP�OÍP�QPTTVJS�UBJT�QSJODÓQJPT
�EJmDVMUB�B�
EJNJOVJÎÍP�EBT�BNQMJUVEFT�UÏSNJDBT�JOUFSJPSFT��%VSBOUF�P�QFSÓPEP�EJVS�
OP
�B�NBTTB�UÏSNJDB�BCTPSWF�P�DBMPS�SFTVMUBOUF�EB�JODJEÐODJB�EJSFUB�EB�
SBEJBÎÍP�TPMBS�F
�EVSBOUF�P�QFSÓPEP�OPUVSOP
�EFWPMWF�P�BP�FTQBÎP�

"� KBOFMB�Ï�VN�DPNQPOFOUF� JNQSFTDJOEÓWFM�OP�DPOUSJCVUP�EB�FOFSHJB�
TPMBS�QBSB�P�BRVFDJNFOUP�EP�FTQBÎP�EPNÏTUJDP
�TFOEP�B�TVB�PSJFO�
UBÎÍP�F�EJNFOTJPOBNFOUP
�GBUPSFT�EFDJTJWPT�QBSB�B�TVB�FmDÈDJB��/P�
FOUBOUP
�QBSB�VNB�KBOFMB�EFWJEBNFOUF�EJNFOTJPOBEB�TFS�FmDB[
�UFN�
RVF�FYJTUJS�B�DPSSFTQPOEFOUF�DBQBDJEBEF�JOUFSJPS�EF�BDVNVMBÎÍP�UÏS�
NJDB�F�B�MPDBMJ[BÎÍP�DFSUB�EP�JTPMBNFOUP�UÏSNJDP�
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"T� TVQFSGÓDJFT� USBOTMÞDJEBT� QPTTVFN� B� WBOUBHFN�EF� EJGVOEJS� B� SB�
EJBÎÍP� FN� WÈSJBT� EJSFÎÜFT
� QFSNJUJOEP� BUJWBS� B�NBTTB� BDVNVMBUJWB�
UÏSNJDB�EP�UFUP��

0�TJTUFNB�EF�HBOIP�JTPMBEP�DPODJMJB�PT�QSJODÓQJPT�UÏSNJDPT�EPT�TJT�
UFNBT�EF�HBOIP�EJSFUP�F�JOEJSFUP��"�DBQUBÎÍP�EPT�HBOIPT�TPMBSFT�F�
P�BSNB[FOBNFOUP�EB�FOFSHJB�DBQUBEB
�OÍP�TF�FODPOUSBN�OBT�ÈSFBT�
PDVQBEBT�EPT�FEJGÓDJPT
�QFMP�RVF�PQFSBN�JOEFQFOEFOUFNFOUF��0�TJT�
UFNB�EF�HBOIP�JTPMBEP�Ï�DPOTUJUVÓEP�QPS�VN�FTQBÎP�GFDIBEP�EF�WJ�
ESP�	PV�NBUFSJBM�EF�DBSBDUFSÓTUJDBT�JEÐOUJDBT

�QSPWPDBOEP�VN�FGFJUP�
EF�FTUVGB�F�EF�VNB�NBTTB�BDVNVMBEPSB�UÏSNJDB��"�FOFSHJB�TPMBS�Ï�
USBOTNJUJEB� BP� FTQBÎP�BEKBDFOUF� BP� TJTUFNB�EF�HBOIP� JTPMBEP�QPS�
DPOWFDÎÍP��&TUF�TJTUFNB
�OÍP�TØ�BQSPWFJUB�B� SBEJBÎÍP�TPMBS�EJSFUB
�
DPNP�UBNCÏN�QPTTJCJMJUB�VN�CPN�BQSPWFJUBNFOUP�EB�SBEJBÎÍP�EJGVTB
�
QSØQSJB�EPT�EJBT�EF�DÏV�FODPCFSUP�

Imagem 105.� 3FQSFTFOUB�
ÎÍP� FTRVFNÈUJDB� EF� VN�
TJTUFNB�EF�HBOIP�JTPMBEP��

&N�QFSÓPEPT�EF�GSBDB�JOTPMBÎÍP
�GSJPT�PV�OPUVSOPT
�P�EJTQPTJUJWP�VUJMJ�
[BEP�FYFSDF�B�GVOÎÍP�EF�[POB�UÏSNJDB�JOUFSNÏEJB�	[POB�UBNQÍP
�FO�
USF�P�BNCJFOUF�FYUFSJPS�F�P�JOUFSJPS�EP�FEJGÓDJP
�SFEV[JOEP�MJHFJSBNFOUF�
BT�QFSEBT�UÏSNJDBT��

0� DBMPS� DBQUBEP� QFMP� FTQBÎP� iEF� FTUVGBw� QPEF� TFS� USBOTNJUJEP� BP�
FTQBÎP�JOUFSJPS�EPNÏTUJDP�EJSFUBNFOUF�QPS�DJSDVMBÎÍP�EF�BS
�BUSBWÏT�
EBT�BCFSUVSBT�RVF�QFSNJUFN�B�DJSDVMBÎÍP�EF�BS�	HBOIP�EJSFUP
��0�DB�
MPS�UBNCÏN�QPEF�TFS�SFUJEP�QFMB�NBTTB�BDVNVMBEPSB
�QBSB�QPTUFSJPS�
BRVFDJNFOUP� EP� FTQBÎP� iEF� FTUVGBw� QPS� SBEJBÎÍP
� F� DPOTFRVFOUF�
NFOUF
�QPS�DPOWFDÎÍP�QBSB�PT�FTQBÎPT�EPNÏTUJDPT�BEKBDFOUFT�	HB�
OIP�JOEJSFUP
��

0� EJNFOTJPOBNFOUP� EF� VNB� FTUVGB� FYJHF� TPCSFUVEP� VN� FRVJMÓCSJP�
FOUSF�B�ÈSFB�EF�DBQUBÎÍP� TPMBS� F� B�NBTTB�EF�BSNB[FOBNFOUP� UÏS�
NJDP�EJTQPOÓWFM
�TFN�P�RVBM�FYDFTTPT�EF� UFNQFSBUVSB�PV�FMFWBEBT�
BNQMJUVEFT�UÏSNJDBT�UFSÍP�GBDJMNFOUF�MVHBS��1BSB�FYJTUJS�BDVNVMBÎÍP�
UÏSNJDB
�PT�NBUFSJBJT�DPOTUJUVJOUFT�EP�QBWJNFOUP�F�QBSFEF
�EFWFN�TFS�
NBDJÎPT��
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1BSB�P�DPOUSPMP�BCTPMVUP�TPCSF�FTUF�TJTUFNB�iEF�FTUVGBw
�EFWF�FYJTUJS�B�
QPTTJCJMJEBEF�EF�EFTBUJWÈ�MP�FN�EJBT�RVFOUFT
�BUSBWÏT�EF�EJTQPTJUJWPT�
EF�WFOUJMBÎÍP�F�TPNCSFBNFOUP��

0T�DVTUPT�EF�DPOTUSVÎÍP�EF�FTUSVUVSBT�EF�HBOIPT�JTPMBEPT
�JOEFQFO�
EFOUFNFOUF�EP�TFV�HSBV�EF�TPmTUJDBÎÍP
�TÍP�TFNQSF�JOWFTUJNFOUPT�
EF�CBJYP�DVTUP
�TF�PMIBSNPT�QBSB�B�SFEVÎÍP�OP�DPOTVNP�EF�FOFSHJB�
QBSB�P�BRVFDJNFOUP�RVF�HFSB�B�MPOHP�QSB[P��&TUB�SFEVÎÍP�FTUÈ�FTUJ�
NBEB
�FOUSF����B��������

ESTRATÉGIA ADOTADA 

1BSB�NFMIPSBS�PT�HBOIPT�UÏSNJDPT�EPT�CMPDPT�IBCJUBDJPOBJT
�TPCSF�
UVEP�P�EP�CMPDP�"
�SFDPSSFV�TF�B�WÈSJPT�FYFNQMPT�EF�SFRVBMJmDBÎÜFT
�
SFBMÎBOEP�B�EPT�"SR���"OOF�-BDBUPO�F�+FBO�1IJMJQQF�7BTTBM
�OB�USBOT�
GPSNBÎÍP� EF� ���� BMPKBNFOUPT� 	FEJGÓDJPT� (
� )
� *

� OP� CBJSSP� i(SBOE�
1BSDw
�#PSEÏVT��

"�SFRVBMJmDBÎÍP�WJTPV�B�TVTUFOUBCJMJEBEF
�JODMVTJWF�EP�QPOUP�EF�WJTUB�
FDPOÙNJDP��&TUF�QSPKFUP�UFN�B�DBSBDUFSÓTUJDB�EF�TF�QPEFS�QSFTFSWBS�
BP�NÈYJNP�BT�FTUSVUVSBT�FYJTUFOUFT��"QFOBT�BMHVNBT�QBSUFT�EB�BO�
UJHB� GBDIBEB� GPSBN�EFNPMJEBT�F�BT� KBOFMBT� TVCTUJUVÓEBT�� 'PJ� DSJBEB�
VNB�FTUSVUVSB�BVUPQPSUBOUF�DPMPDBEB�OBT�GSFOUFT�NBJT�FOTPMBSBEBT
�
DBQB[�EF�NFMIPSBS�P�DPOGPSUP�UÏSNJDP�F�P�DPNQPSUBNFOUP�FOFSHÏUJ�
DP��"�FTUSVUVSB�Ï�DPNQPTUB�QPS�QSÏ�GBCSJDBEPT�EF�DPOHMPNFSBEP�EF�
CFUÍP�BSNBEP�BTTFOUF�OVNB�FTUSVUVSB�BVUPQPSUBOUF�DPN�GVOEBÎÜFT�
QSØQSJBT��²�GFDIBEB�QPS�HSBOEFT�TVQFSGÓDJFT�USBOTQBSFOUFT
�DPNQPT�
UBT�QPS�TJNQMFT�QBJOÏJT�EF�QPMJDBSCPOBUP�DPN�DPSUJOBT�UÏSNJDBT�RVF�
QSPQPSDJPOBN�TPNCSFBNFOUP�21

20.�.0*5"
�'SBODJTDP��&OFS�
HJB�4PMBS�1BTTJWB����1ÈH����

21.� (PVOPE
� IBFOEFM� BOE�
JOHSFT�SFGVSCJTINFOU�

Imagem 106.� &TUSBUÏHJB� EF�
USBOTGPSNBÎÍP� EF� -BDBUPO�
F� 7BTTBM
� OB� USBOTGPSNB�
ÎÍP� EF� ���� BMPKBNFOUPT�
	FEJGÓDJPT�(
�)
�*

�OP�CBJSSP�
i(SBOE�1BSDw��



��

0�FTQBÎP�nFYÓWFM�RVF�B�FTUSVUVSB�USPVYF�BP�FEJGÓDJP�QPEF�TFS�FYQMP�
SBEP�EF�BDPSEP�DPN�BT�OFDFTTJEBEFT�EP�IBCJUBOUF�F�TFV�GVODJPOB�
NFOUP�FOFSHÏUJDP�DPNQPSUB�TF�DPNP�VNB�FTUVGB
�QPEFOEP�WBSJBS�EF�
BDPSEP�DPN�BT�FTUBÎÜFT�EP�BOP�22

22. (PVOPE
� IBFOEFM� BOE�
JOHSFT�SFGVSCJTINFOU�

Imagem 107.�&TQBÎP�EB�FT�
USVUVSB�BVUPQPSUBOUF�OP�NÐT�
EF�GFWFSFJSP��

Imagem 108.�&TQBÎP�EB�FT�
USVUVSB�BVUPQPSUBOUF�OP�NÐT�
EF�KVMIP�
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%FQPJT�EF�FTUVEBS�BT�EFmDJÐODJBT�BP�OÓWFM�EF�HBOIPT�UÏSNJDPT�OPT�
FEJGÓDJPT�EP�#$.(
�P�FTUVEP�EP�FYFNQMP�BQSFTFOUBEP
�EF�DPNP�TF�
QPEF�QPUFODJBMJ[BS� PT�HBOIPT� UÏSNJDPT�OVN�FEJGÓDJP
� FMBCPSPV�TF�P�
EFTFOIP�EF�VNB�FTUSVUVSB�BVUPQPSUBOUF
�TFHVJOEP�BT�JEFJBT�EF�-BDB�
UPO�F�7BTTBM�F�GVODJPOB�EF�JHVBM�NPEP�Ë�DPOTUSVÓEB�OP�i(SBOE�1BSDw��
"�VUJMJ[BÎÍP�EP�QPMJDBSCPOBUP�USBOTMÞDJEP
�OB�DBQBDJEBEF�EF�EJGVTÍP�
TPMBS�ËT�NBTTBT�EF�BDVNVMBÎÍP�F�EB�DPOEVUJCJMJEBEF�F�DPS�EPT�NB�
UFSJBJT� NBTTJWPT� BQMJDBEPT� OFTUFT� FTQBÎPT
� GVODJPOBN� DPNP� CPOT�
BSNB[FOBEPSFT�EF�FOFSHJB�TPMBS��&TUB�TPMVÎÍP
�TFOEP�BVUPQPSUBOUF
�
iMJCFSUBw�P�FEJGÓDJP
�BOVMBOEP�QPTTÓWFJT�DPOUBDUPT�B�FTUF�RVF�PSJHJOBT�
TFN�QPOUFT�UÏSNJDBT��

"�TPMVÎÍP�BEPUBEB�USB[�WBOUBHFOT�UÏSNJDBT�F�EF�EVSBCJMJEBEF�BP�FEJ�
GÓDJP�F�NPOFUÈSJBT�BP�IBCJUBOUF��/P�FOUBOUP�B�TVB�FmDÈDJB�FTUÈ�EFQFO�
EFOUF�EP�CPN�GVODJPOBNFOUP�QPS�QBSUF�EP�NPSBEPS��&YFNQMP�EFTTF�
CPN�GVODJPOBNFOUP
�Ï�B�BCFSUVSB�EBT�KBOFMBT�OB�FTUBÎÍP�RVFOUF�QBSB�
EFTBUJWBS�B�GVOÎÍP�EB�FTUVGB�

0�USBUBNFOUP�EP�CMPDP�#�OÍP�TFSJB�JHVBM�BP�EP�CMPDP�"��4Ø�TF�KVTUJmDB�
B�BQMJDBÎÍP�EBT�FTUSVUVSBT�BVUPQPSUBOUFT�FN�GBDIBEBT�FOTPMBSBEBT
�
P�RVF�OÍP�BDPOUFDF�OB�GBDIBEB�QPFOUF�EP�CMPDP�#��

"�FTUSBUÏHJB�VUJMJ[BEB�SFTPMWF�P�QSPCMFNB�EPT�HBOIPT�UÏSNJDPT�F�QFS�
NJUF�B�DPOUJOVJEBEF�EBT�JOUFOÎÜFT�GVOEBEPSBT�EP�QSPKFUP�EP�CBJSSP
�
DPN�B�WBOUBHFN�EF�PGFSFDFS�OPWPT�FTQBÎPT�EPNÏTUJDPT�BPT�IBCJUBO�
UFT�EP�CBJSSP��/ÍP�RVFSFOEP�EFJYBS�P�EFTFOIP�EPT�BMÎBEPT�EP�BSRVJUF�
UP�$PODFJÎÍP�4JMWB�BQFOBT�OB�NFNØSJB�EF�RVFN�P�QSFTFODJPV
�GF[�TF�
VN�FYFSDÓDJP�EF�MFJUVSB
�DPNQSFFOTÍP�F�SFJOUFSQSFUBÎÍP�EP�EFTFOIP��
&TUF�FYFSDÓDJP�BTTFOUB�OP�USBOTQPSUF�EBT�NÏUSJDBT
�QSPQPSÎÜFT
�PQB�
DJEBEFT�USBOTQBSÐODJBT�F�DIFJPT�WB[JPT�EB�GBDIBEB�EP�BVUPS�QBSB�B�
GBDIBEB�EB�FTUSVUVSB�BVUPQPSUBOUF��5FOUB�TF�SFDSJBS�B�JNBHFN�EB�GB�
DIBEB�DPN�NBUFSJBJT�BEFRVBEPT�Ë�SFTPMVÎÍP�EB�QSPCMFNÈUJDB��
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Imagem 109. "MÎBEP�TVM�EP�
CMPDP�#�OP�QFSÓPEP�EB�FTUB�
ÎÍP�GSJB
�DPN�B�QSPQPTUB�EF�
SFRVBMJmDBÎÍP��&TD�������

# "

&TUSVUVSB�	���Y����DN
�
QBSB� B� iQMBOUB� USFQB�
EFJSBw�� 3FQPTJÎÍP� EP�
EFTFOIP� EP� NPTBJDP�
IJESÈVMJDP�
3FQPTJÎÍP�EP�HVBSEB�
�DPSQP�PSJHJOBM�

&TUSVUVSB�QBSB�B�iQMBO�
UB�USFQBEFJSBw

7JESP�4JNQMFT

7JESP�%VQMP

1PMJDBSCPOBUP� QMBOP�
BMWFPMBEP�	USBOTMÞDJEP


1

1

2

2

1

3

4

13 4

2

2

2
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Imagem� 110. *OTPMBÎÍP� TVM�
OP� EJB� ��� EF� EF[FNCSP� 
$PSUF�USBOTWFSTBM�	"�F�#
�EP�
CMPDP�#�DPN�B�QSPQPTUB�EF�
SFRVBMJmDBÎÍP��&TD��������
Imagem� 111. *OTPMBÎÍP� TVM�
OP� EJB� ��� EF� EF[FNCSP� 
$PSUF�USBOTWFSTBM�	"�F�#
�EP�
CMPDP�#�DPN�B�QSPQPTUB�EF�
SFRVBMJmDBÎÍP��&TD�������

$PSUF�# $PSUF�"

$PSUF�"

$PSUF�#

&TUSVUVSB�BVUPQPSUBOUF�
	DPOHMPNFSBEP�EF�CF�
UÍP�BSNBEP


7JESP�4JNQMFT

7JESP�%VQMP

1PMJDBSCPOBUP� QMBOP�
BMWFPMBEP�	USBOTMÞDJEP


5

5

5

5

5

5

5

3

4

2

2 33

3

44

3BEJBÎÍP�TPMBS�EJSFUB
.PWJNFOUP�EP�DBMPS
&NJTTÍP� EF� SBEJBÎÍP�
	QSPWFOJFOUF�EB�SBEJB�
ÎÍP�TPMBS�EJSFUB


&NJTTÍP� EF� SBEJBÎÍP�
	QSPWFOJFOUF�EB�SBEJB�
ÎÍP�TPMBS�EJGVTB
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Imagem� 112. *OTPMBÎÍP� ËT�
����� I
� OP� EJB� ��� EF� EF�
[FNCSP�� $PSUF� USBOTWFSTBM�
	$� F�%
� EP� CMPDP�"� DPN� B�
QSPQPTUB�EF� SFRVBMJmDBÎÍP��
&TD��������
Imagem� 113. *OTPMBÎÍP� ËT�
����� I
� OP� EJB� ��� EF� EF�
[FNCSP�� $PSUF� USBOTWFSTBM�
	$� F�%
� EP� CMPDP�"� DPN� B�
QSPQPTUB�EF� SFRVBMJmDBÎÍP��
&TD�������

$PSUF�%$PSUF�$

$PSUF�$

$PSUF�%

5

55

&TUSVUVSB�BVUPQPSUBOUF�
	DPOHMPNFSBEP�EF�CF�
UÍP�BSNBEP


7JESP�4JNQMFT

7JESP�%VQMP

1PMJDBSCPOBUP� QMBOP�
BMWFPMBEP�	USBOTMÞDJEP


4

2

3

1

1

2

2

3

3

3BEJBÎÍP�TPMBS�EJSFUB
3BEJBÎÍP�TPMBS�EJGVTB .PWJNFOUP�EP�DBMPS

&NJTTÍP� EF� SBEJBÎÍP�
	QSPWFOJFOUF�EB�SBEJB�
ÎÍP�TPMBS�EJSFUB


&NJTTÍP� EF� SBEJBÎÍP�
	QSPWFOJFOUF�EB�SBEJB�
ÎÍP�TPMBS�EJGVTB
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Imagem� 114. "MÎBEP� OBT�
DFOUF�EP�CMPDP�"�OP�QFSÓP�
EP� EB� FTUBÎÍP� GSJB
� DPN� B�
QSPQPTUB�EF� SFRVBMJmDBÎÍP��
&TD�������

&TUSVUVSB�	���Y����DN
�
QBSB� B� iQMBOUB� USFQB�
EFJSBw�� 3FQPTJÎÍP� EP�
EFTFOIP� EP� NPTBJDP�
IJESÈVMJDP�
3FQPTJÎÍP�EP�HVBSEB�
�DPSQP�PSJHJOBM�

&TUSVUVSB�EF����FN����
DN�QBSB�B�iQMBOUB�USF�
QBEFJSBw�� 3FQPTJÎÍP�
EB� NÏUSJDB� EP� EFTF�
OIP�PSJHJOBM��

7JESP�4JNQMFT

1PMJDBSCPOBUP� QMBOP�
BMWFPMBEP�	USBOTMÞDJEP


1

2

1

2

3

3

1

1

2

2

1

2

$D

1

2

3
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Imagem 115. "YPOPNFUSJB�
EP�#$.(�OP�QFSÓPEP�EB�FT�
UBÎÍP� GSJB
� DPN� B� QSPQPTUB�
EF�SFRVBMJmDBÎÍP���
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3.3.2 PROTEÇÃO SOLAR 

"�QSPUFÎÍP�TPMBS�EF�VN�FEJGÓDJP�GB[�TF�BUSBWÏT�EF�EJTQPTJUJWPT�EF�TPN�
CSFBNFOUP�F�WFHFUBÎÍP��&TUFT�UPSOBN�TF�QBSUJDVMBSNFOUF�ÞUFJT�OB�FT�
UBÎÍP�RVFOUF
�QBSB�JNQFEJS�P�FYDFTTP�EF�SBEJBÎÍP�TPMBS�OP�FTQBÎP�
EPNÏTUJDP��

"�FmDJÐODJB�EPT�TJTUFNBT�EF�TPNCSFBNFOUP�EFQFOEF�EB�TVB�MPDBMJ�
[BÎÍP�	JOUFSJPS�PV�FYUFSJPS

�EP�TFV�UJQP�	QFSTJBOB
�iCSJTF�TPMFJMw
�FUD
�F�
EJNFOTJPOBNFOUP��"�FmDÈDJB��iQPEF�TFS�EFmOJEB�TFHVOEP�VN�DPFm-
DJFOUF�EF�FGFJUP
�FYQSFTTP�QFMB�RVBOUJEBEF�EF�FOFSHJB�TPMBS�	FN�QFS-
DFOUBHFN
�USBOTNJUJEB�QBSB�P�JOUFSJPS�w2323.�.0*5"
�'SBODJTDP��&OFS�

HJB�4PMBS�1BTTJWB������1ÈH����

Imagem 116. &YFNQMJm�
DBÎÍP� FTRVFNÈUJDB� EF�
BMHVOT� EJTQPTJUJWPT� EF�
TPNCSFBNFOUP� F� SFTQFUJ�
WPT� DPFmDJFOUFT� EF� FGFJUP�
	QFSDFOUBHFN� EB� SBEJBÎÍP�
USBOTNJUJEB�QBSB�P�JOUFSJPS
��

0T�EJTQPTJUJWPT�BQMJDBEPT�OP�FYUFSJPS�EP�FEJGÓDJP�TÍP�GPSUFNFOUF�SFDP�
NFOEBEPT�F�FmDB[FT�EFWJEP�BP�GBDUP�EPT�JOUFSJPSFT�QSPWPDBSFN�VN�
BRVFDJNFOUP�TVQMFNFOUBS�EP�BNCJFOUF
�QPS�FGFJUP�EF�DPOWFDÎÍP�

"�VUJMJ[BÎÍP�EF�WFHFUBÎÍP�Ï�VNB�GPSNB�QSÈUJDB
�FDPOØNJDB�F�FmDB[�
EF�PCUFS�TPNCSFBNFOUP�OP�FEJGÓDJP
�DPN�VNB�CPB�JOUFHSBÎÍP�FTUÏUJDB�
F�BNCJFOUBM��"�WFHFUBÎÍP�EF�GPMIB�DBEVDB�SFQSFTFOUB�VN�JEFBM�DPO�
USJCVUP�OBUVSBM�Ë�QSPUFÎÍP�QFSJØEJDB�BOVBM�EB�RVBOUJEBEF�EF�SBEJBÎÍP�
TPMBS�OP�FTQBÎP� JOUFSJPS�EP�FEJGÓDJP
�RVF�TF�QSFUFOEB�TFS�B�NÈYJNB�
EVSBOUF�B�FTUBÎÍP�GSJB�F�OVMB�OB�FTUBÎÍP�RVFOUF��&N�FEJGÓDJPT�CBJYPT�
BT�ÈSWPSFT�GVODJPOBN�CBTUBOUF�CFN
�JODMVTJWF�FN�JODMJOBÎÜFT�EF�SB�
EJBÎÍP�TPMBS�CBJYBT�

"�iQMBOUB�USFQBEFJSBw
�Ï�VNB�TPMVÎÍP�FmDB[�F�FDPOØNJDB��"�TVB�SBNB�
HFN�NVJUP�FTQFTTB
�GPSNB�VNB�DBNBEB�EF�BS�JNØWFM�FOUSF�B�GPMIBHFN�
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F�B�TVQFSGÓDJF�B�QSPUFHFS��6NB�DBNBEB�EF�BS�JNØWFM�EF��DN�EF�FTQFT�
TVSB�OVNB�GBDIBEB�FYUFSJPS�FRVJWBMF
�OP�TFV�QPEFS�EF�JTPMBNFOUP�UÏS�
NJDP
�BP�WBMPS�DPSSFTQPOEFOUF�BP�FGFJUP�EF�VNB�KBOFMB�EF�WJESP�EVQMP�24�

24.�.0*5"
�'SBODJTDP��&OFS�
HJB�4PMBS�1BTTJWB����1ÈH����

Imagem 117. 'PMIB�DBEVDB�
FN� EPJT� UJQPT� EF� WFHFUB�
ÎÍP��ÈSWPSF�F�USFQBEFJSB��

ESTRATÉGIA ADOTADA

$PN�B�BQMJDBÎÍP�EB�FTUSVUVSB�BVUPQPSUBOUF�DPN�HSBOEFT�TVQFSGÓ�
DJFT�USBOTQBSFOUFT�F�USBOTMÞDJEBT
�FYJTUF�B�OFDFTTJEBEF�EF�BOVMBS�P�
TFV�FGFJUP�EF�FTUVGB�OB�FTUBÎÍP�RVFOUF��"�BOVMBÎÍP�EP�FGFJUP�EF�FT�
UVGB�QBTTB�QFMB�BCFSUVSB�EBT�KBOFMBT
�QFSNJUJOEP�B�WFOUJMBÎÍP�F�B�FY�
USBÎÍP�EF�BS�RVFOUF
�F�QFMB�BEPÎÍP�EF�FTUSBUÏHJBT�EF�TPNCSFBNFOUP�

0�FTUVEP�EBT�FTUSBUÏHJBT�VUJMJ[BEBT�GPJ�GFJUP�B�QBSUJS�EB�JODJEÐODJB�TP�
MBS�EVSBOUF�B�ÏQPDB�NBJT�RVFOUF�EP�BOP
�POEF�P�TPM�QFSDPSSF�P�DÏV�
OVNB�QPTJÎÍP�NBJT�BMUB
������"T�TPMVÎÜFT�VUJMJ[BEBT�GPSBN�QFOTBEBT�
F�EFTFOIBEBT�TFHVOEP�B�TVB�FmDÈDJB�F�P�TFV�JNQBDUP�OP�EFTFOIP�EB�
GBDIBEB��&TUFT�TÍP��WBSBOEB
�QÏSHVMB�SFWFTUJEB�DPN�QMBOUB�USFQBEFJ�
SB�EF�GPMIB�DBEVDB
�ÈSWPSF�EF�GPMIB�DBEVDB�F�BJOEB�DPSUJOB�UÏSNJDB
�
TFNFMIBOUF�Ë�VUJMJ[BEB�OB�SFRVBMJmDBÎÍP�NFODJPOBEB�BOUFSJPSNFOUF
�
EF�-BDBUPO�F�7BTTBM�

"T� FTUSBUÏHJBT� VUJMJ[BEBT� QSPQPSDJPOBN� VNB� SFTQPTUB� EJOÉNJDB� ËT�
WBSJBÎÜFT�B�DVSUP�F�MPOHP�QSB[P�EBT�DPOEJÎÜFT�DMJNÈUJDBT�	EJÈSJBT�F�
TB[POBJT
��/P�JOWFSOP�FTUBT�TÍP�BOVMBEBT�QPTTJCJMJUBOEP�BP�NÈYJNP�
PT�HBOIPT�UÏSNJDPT��1BSB�P�CPN�GVODJPOBNFOUP
�FTUBT�EFQFOEFN�EB�
JOUFSWFOÎÍP�EP�VUJMJ[BEPS���

/P�CMPDP�"
� B� GBDIBEB�OBTDFOUF�FTUÈ� TVKFJUB� B�VNB� JODJEÐODJB� TP�
MBS�EF�CBJYB�JODMJOBÎÍP�EFWJEP�Ë�EFTGBWPSÈWFM�PSJFOUBÎÍP�EP�FEJGÓDJP��
$PN�JTUP
�B�FTUSBUÏHJB�BEPUBEB�EB�WBSBOEB�QFSEF�TVCTUBODJBMNFOUF�
B�TVB�FmDÈDJB�EF�TPNCSFBNFOUP��4FNQSF�RVF�QPTTÓWFM� GPJ�BMJBEB�B�
iQMBOUB�USFQBEFJSBw�Ë�DPSUJOIB�UÏSNJDB
�BNCBT�DPNQMFNFOUBEBT�QFMB�
QMBOUBÎÍP�EF�VNB�MJOIB�EF�ÈSWPSFT�EF�GPMIB�DBEVDB�
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Imagem 118.� "YPOPNFUSJB�
EP� #$.(� OP� QFSÓPEP� EB�
FTUBÎÍP�RVFOUF
�DPN�B�QSP�
QPTUB�EF�SFRVBMJmDBÎÍP��



���

Imagem 120. "MÎBEP�TVM�EP�
CMPDP�#�OP�QFSÓPEP�EB�FTUB�
ÎÍP�RVFOUF
�DPN�B�QSPQPTUB�
EF�SFRVBMJmDBÎÍP��&TD������

i1MBOUB� USFQBEFJSBw�EF�
GPMIB�DBEVDB

1

1

1

# "
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Imagem 121. *OTPMBÎÍP� TVM�
OP� EJB� ��� EF� KVOIP�� $PSUF�
USBOTWFSTBM��	"�F�#
�EP�CMPDP�
#�DPN�B�QSPQPTUB�EF�SFRVB�
MJmDBÎÍP��&TD������

$PSUF�# $PSUF�"

$PSUJOB�UÏSNJDB2

3BEJBÎÍP�TPMBS�EJSFUB



���

Imagem 122. *OTPMBÎÍP� ËT�
�����I
�OP�EJB����EF� KVOIP��
$PSUF�USBOTWFSTBM�	$�F�%
�EP�
CMPDP�"�DPN�B�QSPQPTUB�EF�
SFRVBMJmDBÎÍP��&TD������

$PSUJOB�UÏSNJDB1

1

3BEJBÎÍP�TPMBS�EJSFUB

$PSUF�$ $PSUF�%
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Imagem 123. "MÎBEP� OBT�
DFOUF�EP�CMPDP�"�OP�QFSÓPEP�
EB� FTUBÎÍP� RVFOUF
� DPN� B�
QSPQPTUB�EF� SFRVBMJmDBÎÍP��
&TD������

i1MBOUB� USFQBEFJSBw�EF�
GPMIB�DBEVDB

2

2

2

$D

2
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25.�.0*5"
�'SBODJTDP��&OFS�
HJB�4PMBS�1BTTJWB����1ÈH���

Imagem 124.� &YFNQMPT� EF�
WFEBOUFT�EF�GÈDJM�BQMJDBÎÍP�
OBT�GSJODIBT�EBT�QPSUBT��

Imagem 125.� $PSSFOUF� EF�
BS�FOUSF�BCFSUVSBT�FN�TJUVB�
ÎÜFT�EF�QSFTTÍP�EJTUJOUBT��

3.4 VENTILAÇÃO

1BSB�B�DPNQSFFOTÍP�EB�NBUÏSJB�EFTUF�DBQÓUVMP
�Ï�JNQPSUBOUF�FTDMBSF�
DFS�B�EJTUJOÎÍP�FOUSF�WFOUJMBÎÍP�OBUVSBM�F�JOmMUSBÎÜFT�EF�BS��"�WFOUJMB�
ÎÍP�OBUVSBM�QSFTTVQÜF�VN�BUP�WPMVOUÈSJP�EP�IBCJUBOUF�OB�QSPDVSB�EF�
VN�BNCJFOUF�NBJT�DPOGPSUÈWFM��"T�JOmMUSBÎÜFT�EF�BS�TÍP�DBVTBEBT�QPS�
GBMIBT�DPOTUSVUJWBT
�QSPWPDBOEP�TJUVBÎÜFT�EF�EFTDPOGPSUP�25�"T�JOmMUSB�
ÎÜFT�FYBHFSBEBT�TÍP�NVJUP�PDPSSFOUFT�OPT�FEJGÓDJPT�FN�1PSUVHBM�DPO�
USJCVJOEP�QBSB�FMFWBEBT�QFSEBT�UÏSNJDBT�EP�BNCJFOUF�IBCJUBDJPOBM���

1BSB�TF�BMDBOÎBS�PT�OÓWFJT�EF�DPOGPSUP�OFDFTTÈSJPT�OVNB�IBCJUBÎÍP�
UFN�RVF�TF�DPOUSPMBS�P�NPWJNFOUP�EP�BS��1BSB�JTTP�Ï�GVOEBNFOUBM�B�
DSJBÎÍP�EF�VN�BNCJFOUF�IFSNÏUJDP�BUSBWÏT�EF�DBMBGFUBÎÍP�FmDB[�EBT�
KVOUBT�EPT�BSPT�F�EPT�CBUFOUFT�EBT�KBOFMBT
�F�OB�DPMPDBÎÍP�EF�WFEBO�
UFT�OBT�GSJODIBT�EBT�QPSUBT��"TTFHVSBEP�JTUP
�P�CPN�GVODJPOBNFOUP�
EB�WFOUJMBÎÍP�OBUVSBM�EFQFOEF�EB�PSHBOJ[BÎÍP�FTQBDJBM�JOUFSJPS�F�EBT�
BCFSUVSBT�BP�FYUFSJPS�

&N�EJBT�EF� WFOUP
� B� WFOUJMBÎÍP�EP�FTQBÎP�EPNÏTUJDP�BQSPWFJUB� BT�
EJGFSFOUFT�[POBT�EF�QSFTTÍP�QSPWPDBEBT�QPS�FTUF�OBT�TVQFSGÓDJFT�FY�
UFSJPSFT�EP�FEJGÓDJP
�QPUFODJBMJ[BOEP�VNB�WFOUJMBÎÍP�OBUVSBM�EPT�FTQB�
ÎPT�EPNÏTUJDPT��0�NPWJNFOUP�OBUVSBM�EP�BS�UFOEF�B�nVJS�EB�[POB�EF�
BMUB�QSFTTÍP�QBSB�B�[POB�EF�CBJYB�QSFTTÍP��0�nVYP�EP�BS�OÍP�UFOEF�
B�EJTUSJCVJS�TF�FN�DBNJOIPT�EJTUJOUPT
�NBT�TJN
�POEF�FYJTUB�NBJPSFT�
EJGFSFOÎBT�EF�QSFTTÜFT�F�SFTJTUÐODJBT�NBJT�CBJYBT�
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Imagem 126.� %JTQPTJUJWPT�
EF�SFHVMBÎÍP�EP�nVYP�EF�BS��

Imagem 127. $PSSFOUF�EF�BS�
FOUSF� BCFSUVSBT� DPMPDBEBT�
FN�OÓWFJT�EJGFSFOUFT��

26.�4&33"
�3BGBFM��"SRVJUF�
UVSB�Z�$MJNBT��1ÈH����

/P�FTQBÎP�EPNÏTUJDP�FYJTUFN�FTQBÎPT�EF�BS�QSBUJDBNFOUF�FTUÈUJDPT�
B� FWJUBS
� QBSB� SFTPMWFS� FTTF� QSPCMFNB
� JNQMFNFOUB�TF� B� WFOUJMBÎÍP�
DSV[BEB�EF�UPEPT�PT�FTQBÎPT�IBCJUBDJPOBJT�

1BSB�VNB�FmDB[�WFOUJMBÎÍP�Ï�JNQPSUBOUF�TVCEJNFOTJPOBS�BT�BCFSUV�
SBT�EF�TBÓEB�EF�BS�FN�DPNQBSBÎÍP�DPN�BT�EF�FOUSBEB
�QPSRVF�P�BS�
RVF�TBJ�DJSDVMB�NBJT�MFOUP�EP�RVF�P�BS�RVF�FOUSB��0VUSB�FTUSBUÏHJB�Ï�
DPMPDBS�BT�BCFSUVSBT�EF�TBÓEB�EF�BS�OVNB�QPTJÎÍP�NBJT�BMUB�F�BT�EF�
FOUSBEB�OVNB�NBJT�CBJYB
�DPN�B�mOBMJEBEF�EF�P�BS�NBJT�RVFOUF�TBJS�
QFMBT�BCFSUVSBT�TVQFSJPSFT�F�P�BS�NBJT�GSFTDP
�QSPWFOJFOUF�EP�FYUFSJPS
�
FOUSBS�QFMBT�NBJT� JOGFSJPSFT��&TUB�TPMVÎÍP� UFN�FTQFDJBM� JNQPSUÉODJB�
FN�EJBT�FN�RVF�B�JOUFOTJEBEF�EP�WFOUP�Ï�NÓOJNB�

&ORVBOUP�B�UFNQFSBUVSB�F�B�IVNJEBEF�EP�BS�FMFWBEBT�QSPEV[FN�TFO�
TBÎÍP�EF�DBMPS
�P�TFV�NPWJNFOUP�QSPEV[�TFOTBÎÍP�EF�GSJP��"QSPYJNB�
EBNFOUF
�DBEB��
�N�T
�EF�WFMPDJEBEF�EP�BS
�FRVJWBMF�B�VNB�EFTDJEB�
EF���$�OB�TFOTBÎÍP�UÏSNJDB�EP�IBCJUBOUF�FYQPTUP�Ë�DPSSFOUF�EF�BS�26��
6N�QSPKFUP�CJPDMJNÈUJDP�EFWF�BTTFHVSBS�B�WFOUJMBÎÍP�OBUVSBM�QBSB�SF�
EV[JS� B� UFNQFSBUVSB� OB� FTUBÎÍP�RVFOUF
� B� IVNJEBEF�EP� FTQBÎP� F
�
DPOTFRVFOUFNFOUF
�BVNFOUBS�PT�OÓWFJT�EF�TBMVCSJEBEF�

ESTRATÉGIA ADOTADA

'FJUB�B�BOÈMJTF�Ë�WFOUJMBÎÍP�OBUVSBM�EPT�FEJGÓDJPT
�DPODMVJ�TF�RVF�B�PSHB�
OJ[BÎÍP�FTQBDJBM�JOUFSJPS
�B�EJTQPTJÎÍP�F�P�UBNBOIP�EBT�GFOFTUSBÎÜFT
�
QPUFODJBMJ[BN�NJOJNBNFOUF�VNB�CPB�WFOUJMBÎÍP
�NBJT�FmDB[�OP�CMPDP�
#��/P�FOUBOUP
�FTUB�WFOUJMBÎÍP�OÍP�Ï�UPUBMNFOUF�DPOUSPMBEB�QFMP�VTVÈSJP�
EFWJEP
�TPCSFUVEP
�ËT�JOmMUSBÎÜFT�EF�BS�JOEFTFKBEBT�QSPWFOJFOUFT�EBT�
GFOFTUSBÎÜFT�FYQPTUBT�BPT�WFOUPT�NBJT�GPSUFT�F�EPNJOBOUFT��&TUBT�JOmM�
USBÎÜFT�EFWFN�TF�Ë�NÈ�DBMBGFUBÎÍP�F�BP�VTP�EF�KBOFMBT�EF�DPSSFS
�RVF�
QFSNJUFN�NBJT�JOmMUSBÎÜFT�EF�BS��
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1SPQÙT�TF�FOUÍP�B�TVCTUJUVJÎÍP�EBT�DBJYJMIBSJBT�QPS�VNBT�BEFRVBEBT�
Ë�TJUVBÎÍP�B�RVF�FTUÍP�FYQPTUBT�	WFOUPT�EPNJOBOUFT

�OÍP�FTRVFDFO�
EP�BT�NÏUSJDBT�EP�EFTFOIP�JOJDJBM�EP�BVUPS��4FNQSF�RVF�GPJ�QPTTÓWFM
�
GPSBN�TVCTUJUVÓEBT�BT�KBOFMBT�EF�DPSSFS�QFMBT�EF�CBUFOUF
�	IFSNFUJDB�
NFOUF�NBJT�FmDB[FT
�F�MPHJDBNFOUF�UPEBT�TÍP�CFN�DBMBGFUBEBT��

"�DPCFSUVSB�UBNCÏN�GPJ�BMWP�EF�FTUVEP�SFMBUJWBNFOUF�Ë�TVB�WFOUJMB�
ÎÍP
�JNQMFNFOUBOEP�TF�VNB�FTUSBUÏHJB�EF�WFOUJMBÎÍP�OBUVSBM�RVF
�TP�
CSFUVEP�OPT�EJBT�EF�NBJPS�DBMPS
� JSÈ�BOVMBS�P�TPCSFBRVFDJNFOUP�EB�
NFTNB��&TUB�TPMVÎÍP�GPJ�QFOTBEB�EF�GPSNB�B�EJNJOVJS�B�USBOTNJTTÍP�
EF�nVYP�EF�DBMPS�QBSB�P�FTQBÎP�EPNÏTUJDP
�DPN�B�BEPÎÍP�EF�TPMVÎÍP�
EF�QPVDP�JNQBDUP�OB�JNBHFN�EP�FEJGÓDJP����

Imagem 128.� $PSUF� USBO�
WFSTBM� 	"
� EB� DPCFSUVSB� EP�
CMPDP�#�DPN�B�QSPQPTUB�EF�
SFRVBMJmDBÎÍP��&TD�����

.PWJNFOUP�EP�BS

Imagem 129. $PSUF� USBO�
WFSTBM� 	$
�EB�DPCFSUVSB�EP�
CMPDP�"�DPN�B�QSPQPTUB�EF�
SFRVBMJmDBÎÍP��&TD������
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Imagem 130.�1MBOUB�UJQP�EP�CMPDP�#�DPN�
B�QSPQPTUB�EF�SFRVBMJmDBÎÍP��&TD��������

.PWJNFOUP�
EP�BS

+BOFMB�EF�
CBTDVMBOUF

+BOFMB�
EF�DPSSFS

1

3

1 1 1 1

2

2

22

2

+BOFMB�EF�
PTDJMPCBUFOUF

3
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Imagem 131. 1MBOUB� UJQP�
	QJTP��
�CMPDP�"�DPN�B�QSP�
QPTUB� EF� SFRVBMJmDBÎÍP��
&TD��������

.PWJNFOUP�EP�BS
+BOFMB�EF�CBTDV�
MBOUF
+BOFMB�FN�IBSNØ�
OJP

1

1 1 1

2

2

2
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Imagem 132. 1MBOUB� UJQP�
	QJTP��
�CMPDP�"�DPN�B�QSP�
QPTUB� EF� SFRVBMJmDBÎÍP��
&TD��������

.PWJNFOUP�EP�BS

+BOFMB� EF� PTDJMP�
CBUFOUF

+BOFMB�EF�CBTDV�
MBOUF
+BOFMB�FN�IBSNØ�
OJP

3

3

3

1

1

2

2

1 33

1FSmM�NFUÈMJDP��3FQPTJÎÍP�EB�
iNPMEVSBi�PSJHJOBM�EB�KBOFMB

1 1 1 1

1

11



���

1. 7JWJFOEBT� QBSB� VOB� DJV�
EBE�NÈT�TBOB��USFT�FTUSBUF�
HJBT�QSPZFDUVBMFT�

CONSIDERAÇÕES FINAIS
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DBÎÍP��&TD�������

Imagem 135.�"MÎBEP�TVM�EP�
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�
*NQSFOTB�/BDJPOBM��$BTB�EB�.PFEB
�������1ÈH���
89.�Representação esquemática da diferença, entre a aplicação do material isolante no exterior e 
interior. .0*5"
�'SBODJTDP��&OFSHJB�4PMBS�1BTTJWB����<4�*>
�*NQSFOTB�/BDJPOBM��$BTB�EB�.PFEB
�
������1ÈH���
90.�Exemplo de pontes térmicas em duas situações distintas e respetiva solução. A caixa-de-ar não 
LPSHGH�D�IRUPDomR�GH�SRQWHV�WpUPLFDV��R�TXH�QmR�VH�YHULÀFD�FRP�D�DSOLFDomR�GH�PDWHULDO�LVRODQWH�
exterior (A). Em lajes de varandas também é possível a anulação das pontes térmicas. .0*5"
�
'SBODJTDP��&OFSHJB�4PMBS�1BTTJWB����<4�*>
�*NQSFOTB�/BDJPOBM��$BTB�EB�.PFEB
�������1ÈH���
91.�Fachada sudeste do edifício nº 33 do conjunto habitacional “Terrassenhaussiedlung Graz”. 
5045¿&4
�"OB��,04&-+
�/BUBTB��.FUBNPSQIPTJT��5IF�$POUJOVJUZ�PG�$IBOHF��-JTCPB��%PDPNP�
NP�*OUFSOBDJPOBM��-JVCMJBCB��%PDPNPNP�&TMPWÏOJB
�������1ÈH�����
92. Elementos do edifício afetados pela estratégia de isolamento interior: nenhuma superfície exter-
na é visivelmente afetada. Conjunto habitacional “Terrassenhaussiedlung Graz”. 5045¿&4
�"OB��
,04&-+
�/BUBTB��.FUBNPSQIPTJT��5IF�$POUJOVJUZ�PG�$IBOHF��-JTCPB��%PDPNPNP�*OUFSOBDJPOBM��
-JVCMJBCB��%PDPNPNP�&TMPWÏOJB
�������1ÈH�����
93.�Elementos do edifício afetados pela estratégia de isolamento exterior: a maior parte dos ele-
mentos da envolvente serão visivelmente afetados, exceto as janelas. Conjunto habitacional “Ter-
rassenhaussiedlung Graz”. 5045¿&4
�"OB��,04&-+
�/BUBTB��.FUBNPSQIPTJT��5IF�$POUJOVJUZ�PG�
$IBOHF��-JTCPB��%PDPNPNP�*OUFSOBDJPOBM��-JVCMJBCB��%PDPNPNP�&TMPWÏOJB
�������1ÈH�����
94.�&RUWH�WUDQVYHUVDO��$�H�%��GR�EORFR�%�VHP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF���������%FTFOIP�EB�
BVUPSJB�EP�BVUPS�
����&RUWH�WUDQVYHUVDO��$�H�%��GR�EORFR�%�VHP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF��������%FTFOIP�
EB�BVUPSJB�EP�BVUPS�
����3ODQWD�WLSR�GR�EORFR�%�FRP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF���������%FTFOIP�EB�BVUPSJB�EP�
BVUPS�
����&RUWH�WUDQVYHUVDO��$�H�%��GR�EORFR�%�FRP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF��������%FTFOIP�
EB�BVUPSJB�EP�BVUPS�
98.�&RUWH�WUDQVYHUVDO��&�H�'��GR�EORFR�$�VHP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF���������%FTFOIP�
EB�BVUPSJB�EP�BVUPS�
����&RUWH�WUDQVYHUVDO��&�H�'��GR�EORFR�$�VHP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF��������%FTFOIP�
EB�BVUPSJB�EP�BVUPS�
�����3ODQWD�WLSR��3LVR���H����GR�EORFR�$�FRP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF���������%FTFOIP�
EB�BVUPSJB�EP�BVUPS�
�����&RUWH�WUDQVYHUVDO��&�H�'��GR�EORFR�$�FRP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF��������%FTFOIP�
EB�BVUPSJB�EP�BVUPS�
102.�Representação esquemática de um sistema de ganho direto. .0*5"
� 'SBODJTDP�� &OFSHJB�
4PMBS�1BTTJWB����<4�*>
�*NQSFOTB�/BDJPOB��$BTB�EB�.PFEB
�������1ÈH���
103.�A presença de massa acumulativa provoca o desfasamento entre os picos das temperaturas 
exteriores e interiores.�.0*5"
� 'SBODJTDP�� &OFSHJB� 4PMBS� 1BTTJWB� ��� <4�*>
� *NQSFOTB�/BDJPOBM��



���

$BTB�EB�.PFEB
�������1ÈH���
104.�(A) Uma parede maciça sem isolamento tem uma capacidade de acumulação térmica me-
díocre. (B) Um material isolante não tem capacidade de armazenamento térmico. (C) Uma parede 
maciça com isolamento interior não tem capacidade de armazenamento térmico. (D) Uma parede 
maciça com isolamento exterior tem uma capacidade de armazenamento térmico maximamente 
otimizada.�.0*5"
�'SBODJTDP��&OFSHJB�4PMBS�1BTTJWB����<4�*>
�*NQSFOTB�/BDJPOBM��$BTB�EB�.PF�
EB
�������1ÈH���
105.�Representação esquemática de um sistema de ganho isolado.�.0*5"
�'SBODJTDP��&OFSHJB�
4PMBS�1BTTJWB����<4�*>
�*NQSFOTB�/BDJPOBM��$BTB�EB�.PFEB
�������1ÈH���
106.�Estratégia de transformação de Lacaton e Vassal, na transformação de 530 alojamentos (edi-
fícios G, H, I), no bairro “Grand Parc”.�"DFEJEP�FN����
���
�����
�FN��IUUQT���XXX�MBDBUPOWBTTBM�
DPN�JOEFY�QIQ JEQ���
107.�Espaço da estrutura autoportante no mês de fevereiro.�"DFEJEP�FN����
���
�����
�FN��IUUQT���
XXX�MBDBUPOWBTTBM�DPN�JOEFY�QIQ JEQ���
108.�Espaço da estrutura autoportante no mês de julho.�"DFEJEP�FN����
���
�����
�FN��IUUQT���
XXX�MBDBUPOWBTTBM�DPN�JOEFY�QIQ JEQ���
�����$OoDGR�VXO�GR�EORFR�%�QR�SHUtRGR�GD�HVWDomR�IULD��FRP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF��������
%FTFOIP�EB�BVUPSJB�EP�BVUPS�
110. Insolação sul no dia 22 de dezembro. Corte transversal (A e B) do bloco B com a proposta de 
UHTXDOLÀFDomR��(VF���������%FTFOIP�EB�BVUPSJB�EP�BVUPS�
111. Insolação sul no dia 22 de dezembro. Corte transversal (A e B) do bloco B com a proposta de 
UHTXDOLÀFDomR��(VF��������%FTFOIP�EB�BVUPSJB�EP�BVUPS�
112. Insolação às 9:30 h, no dia 22 de dezembro. Corte transversal (C e D) do bloco A com a pro-
SRVWD�GH�UHTXDOLÀFDomR��(VF���������%FTFOIP�EB�BVUPSJB�EP�BVUPS�
113. Insolação às 9:30 h, no dia 22 de dezembro. Corte transversal (C e D) do bloco A com a pro-
SRVWD�GH�UHTXDOLÀFDomR��(VF��������%FTFOIP�EB�BVUPSJB�EP�BVUPS�
�����$OoDGR�QDVFHQWH�GR�EORFR�$�QR�SHUtRGR�GD�HVWDomR�IULD��FRP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF��
1:50.�%FTFOIP�EB�BVUPSJB�EP�BVUPS�
�����$[RQRPHWULD�GR�%&0*�QR�SHUtRGR�GD�HVWDomR�IULD��FRP�D�SURSRVWD�GH�UHTXDOLÀFDomR��%FTFOIP�
EB�BVUPSJB�EP�BVUPS�
�����([HPSOLÀFDomR�HVTXHPiWLFD�GH�DOJXQV�GLVSRVLWLYRV�GH�VRPEUHDPHQWR�H�UHVSHWLYRV�FRHÀFLHQ-
tes de efeito (percentagem da radiação transmitida para o interior). .0*5"
�'SBODJTDP��&OFSHJB�
4PMBS�1BTTJWB����<4�*>
�*NQSFOTB�/BDJPOBM��$BTB�EB�.PFEB
�������1ÈH���
117. Folha caduca em dois tipos de vegetação: árvore e trepadeira. .0*5"
�'SBODJTDP��&OFSHJB�
4PMBS�1BTTJWB����<4�*>
�*NQSFOTB�/BDJPOBM��$BTB�EB�.PFEB
�������1ÈH����
118.�$[RQRPHWULD� GR�%&0*�QR�SHUtRGR�GD�HVWDomR�TXHQWH�� FRP�D�SURSRVWD�GH� UHTXDOLÀFDomR��
%FTFOIP�EB�BVUPSJB�EP�BVUPS�
�����$OoDGR�VXO�GR�EORFR�%�QR�SHUtRGR�GD�HVWDomR�TXHQWH��FRP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF��
1:50.�%FTFOIP�EB�BVUPSJB�EP�BVUPS�
121. Insolação sul no dia 22 de junho. Corte transversal  (A e B) do bloco B com a proposta de 
UHTXDOLÀFDomR��(VF��������%FTFOIP�EB�BVUPSJB�EP�BVUPS�
122. Insolação às 9:30 h, no dia 22 de junho. Corte transversal (C e D) do bloco A com a proposta 
GH�UHTXDOLÀFDomR��(VF��������%FTFOIP�EB�BVUPSJB�EP�BVUPS�
�����$OoDGR�QDVFHQWH�GR�EORFR�$�QR�SHUtRGR�GD�HVWDomR�TXHQWH��FRP�D�SURSRVWD�GH�UHTXDOLÀFDomR��
Esc. 1:50.�%FTFOIP�EB�BVUPSJB�EP�BVUPS�
124.�Exemplos de vedantes de fácil aplicação nas frinchas das portas. .0*5"
�'SBODJTDP��&OFSHJB�
4PMBS�1BTTJWB����<4�*>
�*NQSFOTB�/BDJPOBM��$BTB�EB�.PFEB
�������1ÈH���
125.�Corrente de ar entre aberturas em situações de pressão distintas. 4&33"
�3BGBFM��"SRVJUFUVSB�
Z�$MJNBT�����FE��#BSDFMPOB��(VTUBWP�(JMMJ
�������1ÈH����
126.�'LVSRVLWLYRV�GH�UHJXODomR�GR�ÁX[R�GH�DU��4&33"
�3BGBFM���"SRVJUFUVSB�Z�$MJNBT�����FE��#BSDF�
MPOB��(VTUBWP�(JMMJ
�������1ÈH����
127. Corrente de ar entre aberturas colocadas em níveis diferentes. 4&33"
�3BGBFM��"SRVJUFUVSB�Z�
$MJNBT�����FE��#BSDFMPOB��(VTUBWP�(JMMJ
�������1ÈH����
128.�&RUWH� WUDQYHUVDO� �$��GD�FREHUWXUD�GR�EORFR�%�FRP�D�SURSRVWD�GH� UHTXDOLÀFDomR��(VF�������
%FTFOIP�EB�BVUPSJB�EP�BVUPS
�����&RUWH�WUDQYHUVDO��&��GD�FREHUWXUD�GR�EORFR�$�FRP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF�������%F�
TFOIP�EB�BVUPSJB�EP�BVUPS
130.�Planta tipo do bloco B com�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF���������%FTFOIP�EB�BVUPSJB�EP�
BVUPS�
�����3ODQWD�WLSR��SLVR����EORFR�$�FRP�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF���������%FTFOIP�EB�BVUPSJB�
EP�BVUPS�
132. Planta tipo (piso 1) bloco A com�D�SURSRVWD�GH�UHTXDOLÀFDomR��(VF���������%FTFOIP�EB�BVUPSJB�
EP�BVUPS�

CONSIDERAÇÕES FINAIS

133.�$OoDGR�QDVFHQWH�GR�%&0*��&RPSDUDomR�GR�RULJLQDO�FRP�R�GD� UHTXDOLÀFDomR��(VF���������
*NBHFN�EB�BVUPSJB�EP�BVUPS�
134.�$OoDGR�SRHQWH�GR�%&0*��&RPSDUDomR�GR�RULJLQDO�FRP�R�GD�UHTXDOLÀFDomR��(VF���������*NB�
HFN�EB�BVUPSJB�EP�BVUPS�
135.�$OoDGR�VXO�GR�EORFR�%��&RPSDUDomR�GR�RULJLQDO�FRP�R�GD�UHTXDOLÀFDomR��(VF���������*NBHFN�
EB�BVUPSJB�EP�BVUPS�
136.�$OoDGR�QRUWH�GR�EORFR�%��&RPSDUDomR�GR�RULJLQDO�FRP�R�GD�UHTXDOLÀFDomR��(VF���������*NBHFN�
EB�BVUPSJB�EP�BVUPS�
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NOTAS
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ANEXO

PROCESSO DO BCMG
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Imagem 3. 1BSFDFS���
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Imagem 4. 1BSFDFS�TBOJUÈSJP��
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Imagem 6. .FNØSJB�%FTDSJ�
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Imagem 24. #FUÍP�BSNBEP��
7JHBT� -BKFT� F� 1JMBSFT�� &TD��
�����



149

�

Imagem 25. #FUÍP�BSNBEP��
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Imagem 26. #FUÍP�BSNBEP��
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Imagem 27. #FUÍP�BSNBEP��
&TDBEB� FYUFSJPS� F� BMHFSP[��
&TD�������F����� 



152

APÊNDICE

CARTA SOLAR

1BSB�TF�QFSDFCFS�P�QPSRVÐ�EB�VUJMJEBEF�EB�$BSUB�4PMBS
�UFNPT�EF�QFS�
DFCFS�DPNP�B�MBUJUVEF�TF�SFMBDJPOB�DPN�B�SBEJBÎÍP�TPMBS�

"�MBUJUVEF�Ï�P�GBUPS�DMJNÈUJDP�RVF�EFUFSNJOB�B�RVBOUJEBEF�EF�FOFSHJB�
TPMBS�RVF�DBEB�QPOUP�WBJ�SFDFCFS��0�WBMPS�EF�WBSJBÎÍP�EB�SBEJBÎÍP�
EFQFOEF�FOUÍP�EB� MBUJUVEF�EP� MVHBS�F�EBT�DPOEJÎÜFT�BUNPTGÏSJDBT
�
JTUP�Ï
�EB�ÏQPDB�EP�BOP
�QBSUF�EP�EJB
�F�EP�ÉOHVMP�EB�TVQFSGÓDJF�DPN�
B�SBEJBÎÍP��

Imagem 1. "�EJTUSJCVJÎÍP�EB�
SBEJBÎÍP� TPMBS� OB� TVQFSGÓ�
DJF� UFSSFTUSF� Ï� EBEB� QFMBT�
MJOIBT� EF� SBEJBÎÍP� TPMBS�
NÏEJB� BOVBM� 	.8I�N��B
��
.0*5"
� 'SBODJTDP�� &OFSHJB�
4PMBS� 1BTTJWB� ��� <4�*>
� *N�
QSFOTB� /BDJPOBM�� $BTB� EB�
.PFEB
�������1ÈH����

Imagem 2. "� JOUFOTJEBEF�
EB� SBEJBÎÍP� TPMBS� EJSFUB� Ï�
WBSJÈWFM� TFHVOEP� P� ÉOHVMP�
EF� JODJEÐODJB
� BUJOHJEP� P�
TFV� WBMPS� NÈYJNP� RVBOEP�
B�SBEJBÎÍP�Ï�QFSQFOEJDVMBS�
Ë� TVQFSGÓDJF� EF� DBQUBÎÍP��
.0*5"
� 'SBODJTDP�� &OFSHJB�
4PMBS� 1BTTJWB� ��� <4�*>
� *N�
QSFOTB� /BDJPOBM�� $BTB� EB�
.PFEB
�������1ÈH����

"�QPUÐODJB�EB�SBEJBÎÍP�TPMBS�QBSB�VN�NFTNP�MVHBS
�WBSJB�EFWJEP�Ë�
FTQFTTVSB�EB�DBNBEB�BUSBWFTTBEB�F�BP�ÉOHVMP�EF� JODJEÐODJB��%V�
SBOUF� P� BOP� P� nVYP�EF� FOFSHJB� TPMBS� SFDFCJEB�QFMB� UFSSB� DIFHB�BP�
TFV�NÈYJNP�OP�TPMTUÓDJP�EF�WFSÍP�	���EF�KVOIP

�BP�TFV�FRVJMÓCSJP�OPT�
FRVJOØDJPT�	���EF�NBSÎP�F����EF�TFUFNCSP
�F�BP�TFV�NÓOJNP�OP�TPMT�
UÓDJP�EF�JOWFSOP�	���EF�EF[FNCSP
��%VSBOUF�PT�QFSÓPEPT�EP�EJB�P�nVYP�
BUJOHF�P�TFV�WBMPS�NÈYJNP�BP�NFJP�EJB�

0�FTUVEP�EB�JODJEÐODJB�EB�SBEJBÎÍP�TPMBS�EF�VN�MPDBM�Ï�JOUJUVMBEP�EF�
i(FPNFUSJB�TPMBS�PV�EF� *OTPMBÎÍPw
�F�Ï� GVOEBNFOUBM�QBSB�DPOIFDFS�
B� JOTPMBÎÍP�F�TPNCSFBNFOUP�RVF�VN�FEJGÓDJP� SFDFCF��3FDPSSF�TF�Ë�



153

i$BSUB�PV�HSÈmDP�TPMBSw�POEF�Ï�SFQSFTFOUBEP�HSBmDBNFOUF�P�QFSDVSTP�
EP�TPM�OB�BCØCPEB�DFMFTUF�EB�UFSSB
�OPT�EJGFSFOUFT�QFSÓPEPT�EP�EJB�F�
EP�BOP��(FSBMNFOUF
�QBSB�NBJPS�GBDJMJEBEF�EF�BDFTTP�BPT�WBMPSFT
�B�
QSPKFÎÍP�EB�BCØCPEB�DFMFTUF�Ï�SFQSFTFOUBEB�OVN�TØ�QMBOP��*ODMVTJ�
WF
�Ï�BRVJ�RVF�TF�QPEFN�PCUFS�PT�ÉOHVMPT�EF�BMUJUVEF�F�B[JNVUF�QBSB�
VN�EFUFSNJOBEP�MPDBM
�EJB�F�IPSB��4ÍP�PT�ÉOHVMPT�RVF�QFSNJUFN�EF�
UFSNJOBS�RVBMRVFS�QPTJÎÍP�EP�TPM�OB�BCØCPEB�DFMFTUF�

�- "MUJUVEF�	"-5
��¬OHVMP�GPSNBEP�QFMP�TPM�F�QFMP�QMBOP�IPSJ[POUBM�
EP�PCTFSWBEPS
�NFEJEB�QPTJUJWBNFOUF
�TFOEP�P�ÉOHVMP�EF����
�P�
[ÐOJUF�

�- "[JNVUF�	";*
��¬OHVMP�GPSNBEP�QFMB�QSPKFÎÍP�IPSJ[POUBM�EP�SBJP�
TPMBS�DPN�VNB�EJSFÎÍP�FTUBCFMFDJEB
�NFEJEP�B�QBSUJS�EP�OPSUF�
	��
�TFHVJOEP�P�FTUF�	���
�F�BTTJN�TVDFTTJWBNFOUF��

Imagem 3. .FEJÎÍP� EPT�
EPJT� ÉOHVMPT�� BMUJUVEF� F�
B[JNVUF�� 4;0,0-":
� 4UF�
WFO� 7�� *OUSPEVDUJPO� UP� BS�
DIJUFDUVSBM� TDJFODF�� 5IF�
CBTJT�PG�TVTUBJOBCMF�EFTJHO��
"SDIJUFDUVSBM�QSFTT��0YGPSE
�
6OJUFE� ,JOHEPN�� ������
1ÈH����

Imagem 4. 7JTUB� iMPDPDFO�
USJDw� EP� IFNJTGÏSJP� DFMFTUF�
DPN� PT� QFSDVSTPT� TPMBSFT��
4;0,0-":
� 4UFWFO� 7�� *O�
USPEVDUJPO� UP� BSDIJUFDUVSBM�
TDJFODF�� 5IF� CBTJT� PG� TVT�
UBJOBCMF� EFTJHO�� "SDIJUFD�
UVSBM� QSFTT�� 0YGPSE
� 6OJUFE�
,JOHEPN��������1ÈH����

"�USBKFUØSJB�EP�TPM�OB�BCØCPEB�DFMFTUF�F�OP�HSÈmDP�TPMBS
�WBJ�WBSJBS�
FN�GVOÎÍP�EB�MBUJUVEF��"T�QSPKFÎÜFT�NBJT�VUJMJ[BEBT�TÍP�B�PSUPHPOBM�F�
FTUFSFPHSÈmDB
�TFOEP�FTUB�ÞMUJNB�B�VUJMJ[BEB�OB�EJTTFSUBÎÍP�

"� DBSUB� TPMBS� Ï� VNB� GFSSBNFOUB� JOEJTQFOTÈWFM� BP� EFTFOWPMWJNFOUP�
EF�VN�FEJGÓDJP�CJPDMJNÈUJDP
�F�QPS�JTTP�P�TPM
�DPNP�QSJODJQBM�GPOUF�EF�
FOFSHJB
�UFN�EF�TFS�BQSPWFJUBEP�BP�NÈYJNP��/FTTF�TFOUJEP
�JOUFSFTTB�
QFSDFCFS�B�DPNQPTJÎÍP�EB�NFTNB
�QBSB�RVF�BTTJN�B�QPTTBNPT�EP�
NJOBS�F�VUJMJ[BS�B�GBWPS�EPT�DPODFJUPT�CJPDMJNÈUJDPT�RVF�TF�QSFUFOEF�
JOTFSJS�OB�SFRVBMJmDBÎÍP
�EF�BDPSEP�DPN�BT�OFDFTTJEBEFT�UÏSNJDBT�



154

0�QFSDVSTP�TPMBS�EF�VNB�EFUFS�
NJOBEB�IPSB
�OP�QMBOP�IPSJ[PO�
UBM
�BP� MPOHP�EPT�EJWFSTPT�EJBT�
EP�BOP��"�QBTTBHFN�EPT�EJBT
�
OFTUF�QFSDVSTP�TPMBS
�GB[�TF�OP�
TFOUJEP�DPOUSÈSJP�EPT�QPOUFJSPT�
EP�SFMØHJP�

Imagem 5. $BSUB�TPMBS�QBSB�
B� MPDBMJ[BÎÍP� EP� #$.(�
EF� MBUJUVEF�� ��
���
� BQSPYJ�
NBEBNFOUF�� "DFEJEP� FN��
��
��
����
� FN�� IUUQT���
ESBKNBSTI�CJUCVDLFU� JP�
TVOQBUI�E�IUNM�� &EJÎÍP� EB�
BVUPSJB�EP�BVUPS�

Imagem 6. 1FSDVSTP� 4PMBS�
OB� $BSUB� 4PMBS�� "DFEJEP�
FN����
��
����
�FN��IUUQT���
ESBKNBSTI�CJUCVDLFU� JP�
TVOQBUI�E�IUNM�� &EJÎÍP� EB�
BVUPSJB�EP�BVUPS�

Imagem 7. 3FQSFTFOUBÎÍP�
EPT�EJBT� 	TPMTUÓDJPT�F�FRVJ�
OØDJPT
�OB�$BSUB�4PMBS��"DF�
EJEP� FN�� ��
��
����
� FN��
IUUQT���ESBKNBSTI�CJUCVDLFU�
JP�TVOQBUI�E�IUNM�� &EJÎÍP�
EB�BVUPSJB�EP�BVUPS�

"� SFQSFTFOUBÎÍP� EPT� EJBT� GB[�
�TF�BUSBWÏT�EF�MJOIBT�EF�FTUF�B�
PFTUF�PV�WJDF�WFSTB��$BEB�MJOIB�
SFQSFTFOUB�EVBT�EBUBT�EJGFSFO�
UFT
�FYDFUP�OPT�TPMTUÓDJPT��-JOIB�
JOGFSJPS� SFQSFTFOUB� P� TPMTUÓDJP�
EF� JOWFSOP� 	��� EF� EF[FNCSP

�
B� MJOIB� JOUFSNFEJB� SFQSFTFOUB�
PT� FRVJOØDJPT� EF� QSJNBWFSB� F�
PVUPOP� 	��� EF� NBSÎP� F� ��� EF�
TFUFNCSP
� SFTQFUJWBNFOUF
� F� B�
MJOIB�TVQFSJPS�SFQSFTFOUB�P�TPMT�
UÓDJP�EF�WFSÍP�	���EF�KVOIP
��5P�
EPT�PT�PVUSPT�EJBT�TJUVB�TF�FO�
USF�PT�TPMTUÓDJPT��3FUJSB�TF�EBRVJ�
B�EVSBÎÍP�EF�MV[�TPMBS�EJÈSJB�

18

17

16

15
14

13 12 1011

9

7

8

6

5

S-170°
-160°

-150°

-140°

-130°

-120°

-110°

-100°

W

-80°

-70°

-60°

-50°

-40°

-30°

-20°
-10° N 10°

20°

30°

40°

50°

60°

70°

80°

E

100°

110°

120°

130°

140°

150°

160°
170°

10°

20°

30°

40°

50°

60°

70°

80°

18

17

16

15
14

13 12 1011

9

7

8

6

5

22 de junho

22 de março e 22 de setembro 

22 de dezembro

S-170°
-160°

-150°

-140°

-130°

-120°

-110°

-100°

W

-80°

-70°

-60°

-50°

-40°

-30°

-20°
-10° N 10°

20°

30°

40°

50°

60°

70°

80°

E

100°

110°

120°

130°

140°

150°

160°
170°

10°

20°

30°

40°

50°

60°

70°

80°

18

17

16

15

14
13 12 1011

9

7

8

6

5

S-170°
-160°

-150°

-140°

-130°

-120°

-110°

-100°

W

-80°

-70°

-60°

-50°

-40°

-30°

-20°
-10° N 10°

20°

30°

40°

50°

60°

70°

80°

E

100°

110°

120°

130°

140°

150°

160°
170°

10°

20°

30°

40°

50°

60°

70°

80°



155

"P� EJWJEJSNPT� BP� NFJP
� OPSUF�
�TVM
�B�DBSUB�PCUFNPT�P�QFSDVS�
TP� TPMBS� OPT� EPJT� QFSÓPEPT� EP�
EJB��P�QFSÓPEP�EB�NBOIÍ�B�FTUF�
F�B�PFTUF�P�QFSÓPEP�EB�UBSEF�

Imagem 8. "MUVSB� 4PMBS� OB�
$BSUB� 4PMBS�� "DFEJEP� FN��
��
��
����
� FN�� IUUQT���
ESBKNBSTI�CJUCVDLFU� JP�
TVOQBUI�E�IUNM�� &EJÎÍP� EB�
BVUPSJB�EP�BVUPS�

Imagem 9. "[JNVUF� OB�
$BSUB� 4PMBS�� "DFEJEP� FN��
��
��
����
� FN�� IUUQT���
ESBKNBSTI�CJUCVDLFU� JP�
TVOQBUI�E�IUNM�� &EJÎÍP� EB�
BVUPSJB�EP�BVUPS�

Imagem 10. 1FSÓPEPT� EP�
EJB�OB�$BSUB�4PMBS��"DFEJEP�
FN����
��
����
�FN��IUUQT���
ESBKNBSTI�CJUCVDLFU� JP�
TVOQBUI�E�IUNM�� &EJÎÍP� EB�
BVUPSJB�EP�BVUPS�

0�ÉOHVMP�EB�BMUVSB�TPMBS�EF�VN�
EFUFSNJOBEP� EJB� F� IPSB
� FTUÈ�
QSPKFUBEB�OB�FTDBMB�EF�ÉOHVMPT�
MPDBMJ[BEB�OP�FJYP�OPSUF�TVM��

0�ÉOHVMP�EP�B[JNVUF�EF�VN�EF�
UFSNJOBEP�EJB�F�IPSB
�FTUÈ�MPDB�
MJ[BEP�OB�FTDBMB�EF�ÉOHVMPT�OB�
QSFGFSJB�EP�DÓSDVMP�EB�DBSUB��18

17

16

15
14

13 12 1011

9

7

8

6

5

AZI

S-170°
-160°

-150°

-140°

-130°

-120°

-110°

-100°

W

-80°

-70°

-60°

-50°

-40°

-30°

-20°
-10° N 10°

20°

30°

40°

50°

60°

70°

80°

E

100°

110°

120°

130°

140°

150°

160°
170°

10°

20°

30°

40°

50°

60°

70°

80°

10h

7 de março

18

17

16

15
14

13 12 1011

9

7

8

6

5

ALT

S-170°
-160°

-150°

-140°

-130°

-120°

-110°

-100°

W

-80°

-70°

-60°

-50°

-40°

-30°

-20°
-10° N 10°

20°

30°

40°

50°

60°

70°

80°

E

100°

110°

120°

130°

140°

150°

160°
170°

10°

20°

30°

40°

50°

60°

70°

80°

10h

7 de março

18

17

16

15

14
13 12 1011

9

7

8

6

5

S-170°
-160°

-150°

-140°

-130°

-120°

-110°

-100°

W

-80°

-70°

-60°

-50°

-40°

-30°

-20°
-10° N 10°

20°

30°

40°

50°

60°

70°

80°

E

100°

110°

120°

130°

140°

150°

160°
170°

10°

20°

30°

40°

50°

60°

70°

80°


	Objeto
	Objetivo
	Metodologia e Estrutura 
	1.1 POBREZA ENERGÉTICA EM PORTUGAL
	1.2 HISTÓRIA DO BCMG
	1.2.1 O PROGRAMA DAS HE-FCP
	O arquiteto das HE
	Adaptação ao carácter do habitante
	O projeto
	1.2.2 O AUTOR
	3.1 IMPLANTAÇÃO 
	3.1.1 Exposição Solar
	3.1.2 Movimentação do ar
	3.1.3 Superfície do solo
	Estratégia adotada
	3.2 PERDAS TÉRMICAS
	Estratégia adotada
	3.3 CONTROLO SOLAR  
	3.3.1 Ganhos térmicos
	Estratégia adotada 
	3.3.2 Proteção solar 
	Estratégia adotada
	3.4 VENTILAÇÃO
	Estratégia adotada
	 
	Agradecimentos
	Abstract
	Resumo

	INTRODUÇÃO
	Objeto
	Objetivo
	Metodologia e Estrutura 
	1.1 POBREZA ENERGÉTICA EM PORTUGAL
	1.2 HISTÓRIA DO BCMG
	1.2.1 O PROGRAMA DAS HE-FCP
	O arquiteto das HE
	O projeto
	1.2.2 O AUTOR
	2.1 INTERVIR NA “MODERNIODADE” DO BCMG
	2.1.1 SINAIS DE “MODERNIDADE” NO BAIRRO
	2.1.2 CONTINUIDADE NA MUDANÇA
	2.1.3 METAMORFOSE
	Das intenções à circunstância
	Fadiga formal  
	2.2 AS CONDIÇÕES CLIMÁTICAS DA MARINHA GRANDE
	2.2.1 CLIMA
	Macroclima
	Microclima
	2.2.2 ZONA DE CONFORTO TÉRMICO
	Índice de conforto




	1. CONTEXTUALIZAÇÃO
	2. PROBLEMAS PROJETUAIS
	3. DESEMPENHO ENERGÉTICO E ADAPTAÇÃO CLIMÁTICA DO BCMG
	3.1 IMPLANTAÇÃO 
	3.1.1 Exposição Solar
	3.1.2 Movimentação do ar
	3.1.3 Superfície do solo
	Estratégia adotada
	3.2 PERDAS TÉRMICAS
	Estratégia adotada
	3.3 CONTROLO SOLAR  
	3.3.1 Ganhos térmicos
	Estratégia adotada 
	3.3.2 Proteção solar 
	Estratégia adotada
	3.4 VENTILAÇÃO
	Estratégia adotada





	CONSIDERAÇÕES FINAIS
	A. PROCESSO DO BCMG
	B. CARTA SOLAR

	2.1 INTERVIR NA “MODERNIDADE” DO BCMG
	2.1.1 SINAIS DE “MODERNIDADE” 
	2.1.2 CONTINUIDADE NA MUDANÇA
	2.1.3 METAMORFOSE
	Das intenções à circunstância
	Fadiga formal  
	2.2 AS CONDIÇÕES CLIMÁTICAS DA MARINHA GRANDE
	2.2.1 CLIMA
	Macroclima
	Microclima
	2.2.2 ZONA DE CONFORTO TÉRMICO
	Índice de conforto
	INTRODUÇÃO
	1.1 POBREZA ENERGÉTICA EM PORTUGAL
	1.2 HISTÓRIA DO BCMG
	1.2.1 O PROGRAMA DAS HE-FCP
	1.2.2 O AUTOR
	2.1 INTERVIR NA “MODERNIDADE” DO BCMG
	2.1.1 SINAIS DE “MODERNIDADE” 
	2.1.2 CONTINUIDADE NA MUDANÇA
	2.1.3 METAMORFOSE
	2.2 AS CONDIÇÕES CLIMÁTICAS DA MARINHA GRANDE
	2.2.1 CLIMA
	2.2.2 ZONA DE CONFORTO TÉRMICO


	2. PROBLEMAS PROJETUAIS
	3. DESEMPENHO ENERGÉTICO E ADAPTAÇÃO CLIMÁTICA DO BCMG
	3.1 IMPLANTAÇÃO 
	3.1.1 Exposição Solar
	3.1.2 Movimentação do ar
	3.1.3 Superfície do solo
	3.2 PERDAS TÉRMICAS
	3.3 CONTROLO SOLAR  
	3.3.1 Ganhos térmicos
	3.3.2 Proteção solar 
	3.4 VENTILAÇÃO



	CONSIDERAÇÕES FINAIS
	BIBLIOGRAFIA
	ÍNDICE DE IMAGENS
	NOTAS
	Anexo
	APÊNDICE

