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$%675$&7
$ VHULHV RI OLQNHG VSUHDGVKHHWV KDV EHHQ GHYHORSHG
IRU WKH DQDO\VLV DQG PRGHOLQJ RI WKHUPDO DQG
GD\OLJKWLQJ HIIHFWV RQ WKH IORZ RI HQHUJ\ LQ
EXLOGLQJVï 6SUHDGVKHHW VRIWZDUH LV ZLGHO\ DYDLODEOHñ
HDVLO\ RSHUDWHG DQG UHDGLO\ DGDSWDEOH WR SDUWLFXODU
FLUFXPVWDQFHVï 6WDQGDUG HQJLQHHULQJ IRUPXODV DUH
XVHG IRU KHDWLQJñ FRROLQJñ VRODU UDGLDWLRQ DQG
GD\OLJKWLQJ FDOFXODWLRQVï û:KDWðLIû UHODWLRQVKLSV DUH
HVWDEOLVKHG E\ YDU\LQJ DVVXPSWLRQV DQG PHDVXULQJ
WKHLU HIIHFW RQ WKH UHVXOWï 7KLV WHFKQLTXH DOORZV
UDSLG LWHUDWLRQ IRU HYDOXDWLQJ GLIIHUHQW GHVLJQ
VFHQDULRVñ DQG JLYHV ERWK QXPHULFDO DQG JUDSKLFDO
RXWSXWï 7KH VSUHDGVKHHWV DUH ZHOOðVXLWHG IRU
HGXFDWLRQDO XVHï

,1752'8&7,21
7KHUH LV D JURZLQJ DZDUHQHVV WKDW LQ WKH FKRLFH RI
EXLOGLQJ PDWHULDOV IRU FRQVWUXFWLRQ DQG HQHUJ\ IRU
EXLOGLQJ RSHUDWLRQñ WKH GHVLJQHU PXVW FRQVLGHU QRW
RQO\ WKH UHTXLUHPHQWV RI WKH EXLOGLQJ RZQHU DQG
XVHUñ EXW DOVR WKH UHJLRQDOñ QDWLRQDO DQG JOREDO
UHVRXUFH EDVHï 7KHUH LV D QHHG IRU HQHUJ\ DFFRXQWLQJ
WR PDQDJH WKH VKRUW WHUP HIIHFWV RI WKH GLVORFDWLRQ RI
VXSSO\ DQG GHPDQGï 7KH HIIHFWV RI HQHUJ\ DQG
PDWHULDOV XVH DUH RIWHQ LQWHUUHODWHGñ PDNLQJ WKH
HYDOXDWLRQ RI WDUJHWV IRU DQDO\VLV FRPSOH[ï

)RU H[DPSOHñ FRQVWUXFWLRQ PDWHULDOV XVHG IRU VRODU
JDLQ DYRLGDQFH DQG SDVVLYH FRROLQJ KDYH D JUHDW
HIIHFW RQ FRROLQJ ORDG DQG WKH XVH RI DLUð
FRQGLWLRQLQJñ ZKLFK FRQVXPHV FORVH WR ìíø RI WKH
ZRUOG©V WRWDO HQHUJ\ñ PRVWO\ LQ WKH IRUP RI
HOHFWULFLW\ñ DQG LV RQH RI WKH IDVWHVW JURZLQJ HQHUJ\
FRQVXPSWLRQ VHFWRUVï 7KH UHOHDVH RI UHIULJHUDWLRQ
JDVHV WR WKH DLU LV DOVR UHVSRQVLEOH IRU HQYLURQPHQWDO
GHJUDGDWLRQï $OVRñ LQ FRPPHUFLDO EXLOGLQJVñ DV
PXFK DV KDOI RI DLUðFRQGLWLRQLQJ LV UHTXLUHG WR
UHPRYH ZDVWH KHDW IURP HOHFWULF OLJKWLQJï 8VH RI
DYDLODEOH RQðVLWH VRODU UHVRXUFHV IRU GD\OLJKWLQJ FDQ
GLVSODFH WKH QHHG IRU HOHFWULFLW\ IRU ERWK OLJKWLQJ DQG
IRU DLUðFRQGLWLRQLQJï ,Q WKLV LQVWDQFHñ DQDO\VLV
VKRXOG LQFOXGH FOLPDWLF IDFWRUVñ WKHUPDO

FKDUDFWHULVWLFV RI EXLOGLQJ PDWHULDOV RYHU WLPHñ DV
ZHOO DV GD\OLJKWLQJ SRWHQWLDOï

$QRWKHU IDFWRU LQ DQDO\VLV LV WKH WLPLQJ RI GHVLJQ
GHFLVLRQ PDNLQJï ,W LV XVHIXO LI FRPSXWHU DQDO\VLV
WRROV DUH DYDLODEOH LQ WKH HDUO\ VWDJHV RI GHVLJQ WR
HYDOXDWH WKH LPSDFW RI SURSRVHG EXLOGLQJ GHVLJQV
DJDLQVW HQYLURQPHQWDO VXVWDLQDELOLW\ RI ORFDOñ
UHJLRQDO DQG JOREDO VXSSO\ RI HQHUJ\ DQG PDWHULDOVï

635($'6+((76
6SUHDGVKHHW VRIWZDUH PDNHV LW HDVLHU WR H[SORUH
SUREOHPV WKDW DUH WLPHðFRQVXPLQJ DQG LPSUDFWLFDO WR
SHUIRUP E\ KDQG FDOFXODWLRQï 7KHUHIRUHñ WKHVH WRROV
LQFUHDVH DQ DUFKLWHFWöV RU HQJLQHHUöV SURGXFWLYLW\ï
7KH VSUHDGVKHHW PDNHV LW SRVVLEOH WR RUJDQL]H DQG
SHUIRUP FDOFXODWLRQVñ DQDO\]H GDWDñ SURGXFH JUDSKLF
LQWHUSUHWDWLRQV RI SURIHVVLRQDO TXDOLW\ñ DQG WR
SURJUDP WKHVH VWHSV LQ D VLQJOHñ HDV\ðWRðXVH SDFNDJHï

&RQWHPSRUDU\ VSUHDGVKHHW VRIWZDUH LV ZHOOðVXLWHG IRU
HQJLQHHULQJ FDOFXODWLRQ DQG GLVSOD\ñ ZLWK JUDSKLFVñ
PDFUR SURJUDPPDELOLW\ñ DQG GDWDEDVH IXQFWLRQVï
(OHFWURQLF VSUHDGVKHHW SURJUDPV XVH VWDQGDUG
PDWKHPDWLFDO IXQFWLRQV ZLWK QXPHULF SUHFLVLRQ WKDW
PDNHV WKHP H[FHSWLRQDOO\ XVHIXO HQJLQHHULQJ WRROVï
&RPSOH[ HQJLQHHULQJ FDOFXODWLRQV DUH UHGXFHG WR
VLPSOHñ HDVLO\ LQWHUSUHWHG RXWSXW LQ ERWK QXPHULF DQG
JUDSKLF IRUPï )RU H[DPSOHñ HQJLQHHULQJ GDWD WDEOHV
FDQ EH JHQHUDWHG XVLQJ VSUHDGVKHHW IXQFWLRQVï
$OWHUQDWLYH EXLOGLQJ GHVLJQV FDQ EH FRQVLGHUHG DQG
FRPSDUHG DJDLQVW UDWLRQDO FULWHULDñ UHVXOWLQJ LQ EHWWHU
DQG PRUH UDSLG GHFLVLRQVï 6SUHDGVKHHWV GR QRW
UHSODFH DGYDQFHG DQDO\VLV SURJUDPVñ GHWDLOHG
WHFKQLFDO KDQGERRNV RU VNLOOHG FRQVXOWDQWV XVLQJ
SURIHVVLRQDO MXGJPHQWï

7KH VSUHDGVKHHW VRIWZDUH VWRUHV UHSRUWVñ DQDO\VHV
DQG SURMHFWLRQV LQ FRPSXWHU PHPRU\ï 7KH GHVLJQ
VFHQDULR FDQ EH FKDQJHG ZLWK D IHZ NH\VWURNHVï 2QH
RI WKH EHVW UHDVRQV IRU XVLQJ WKH VSUHDGVKHHW LV WKDW
WKH XVHU FDQ HVWDEOLVK ûZKDWðLIû UHODWLRQVKLSVñ
YDU\LQJ DVVXPSWLRQV DQG PHDVXULQJ WKHLU HIIHFWV RQ
WKH YDULDEOH EHLQJ VWXGLHGï



7KH H[DPSOHV GHVFULEHG LQ WKLV SDSHU KDYH EHHQ
GHYHORSHG XVLQJ IRUPDWV WKDW FDQ EH DSSOLHG WR PRVW
SRSXODU VSUHDGVKHHW SDFNDJHVï $Q LPSRUWDQW IDFWRU
RI FRQVLGHUDWLRQ LQ WKH FKRLFH RI VSUHDGVKHHW
VRIWZDUH LV WKH FDSDFLW\ WR HVWDEOLVK DQ LQWHUIDFH ZLWK
RWKHU GHVLJQHU SURGXFWLYLW\ WRROVï &RQWHPSRUDU\
HOHFWURQLF VSUHDGVKHHWV DOORZ WKH LPSRUWDWLRQ RI
GUDZLQJV DQG OLQNHG GDWD IURP FRPSXWHU DLGHG
GHVLJQ GDWDEDVHV DQG WKH H[SRUWDWLRQ RI WH[W DQG
JUDSKLFV WR ZRUG SURFHVVLQJ SURJUDPV IRU UHSRUW
JHQHUDWLRQï

6SUHDGVKHHW WHPSODWHV DQG URXWLQHV DUH SUREDEO\
OLPLWHG LQ WKHLU FDSDFLW\ WR SURYLGLQJ WHFKQLFDO
DGYLFH LQ WKH HDUO\ VWDJHV RI EXLOGLQJ GHVLJQ IRU ERWK
HQYHORSHðORDG GRPLQDWHG DQG IRU VLQJOH ]RQHV RI
LQWHUQDOðORDG GRPLQDWHG EXLOGLQJVï

6SUHDGVKHHWV DUH FDSDEOH RI UHSUHVHQWLQJ PRVW
QXPHULF RSHUDWLRQV LQ OLIHðF\FOH FRVW DFFRXQWLQJñ
KHDWLQJ DQG FRROLQJñ FRPIRUW FRQWUROñ ZDWHU DQG
ZDVWHñ FOLPDWH DQDO\VLVñ GD\OLJKWLQJñ DQG HOHFWULF
OLJKWLQJï

&HOHVWLDO PRWLRQ DQG UDGLDWLRQ IRUPXODV LQ D
VSUHDGVKHHW DOORZ TXLFN FDOFXODWLRQ RI WKH VXQöV
SRVLWLRQ DQG WKH TXDQWLW\ RI VRODU UDGLDWLRQ IDOOLQJ RQ
DQ\ EXLOGLQJ VXUIDFH DW DQ\ WLPH RI WKH \HDU LQ DQ\
JHRJUDSKLF ORFDWLRQï

6SUHDGVKHHW FDOFXODWLRQV FDQ EH UHSHDWHG
DXWRPDWLFDOO\ WR VLPXODWH WKH G\QDPLF EHKDYLRU RI
FRQVWUXFWLRQ PDWHULDOV DQG WKH IORZ RI KHDWñ DLUñ OLJKW
DQG VRXQG DV WKH\ PRYH DURXQGñ LQWR DQG WKURXJK
EXLOGLQJVï

6LPXODWLRQV RI EXLOGLQJ SHUIRUPDQFH EDVHG RQ
HVWDEOLVKHG QXPHULF PHWKRGV JLYH WKH GHVLJQHU D
VHQVH RI KRZ D GHVLJQ ZLOO SHUIRUP XQGHU UHDO
FRQGLWLRQVï 7KH DFFXUDF\ RI VXFK VWXGLHV LV UHSRUWHG
WR EH UHPDUNDEO\ KLJKã LQ D VWXG\ RI FRPSXWHU
PHWKRGV RI VLPXODWLQJ HQHUJ\ FRQVXPSWLRQ RI
FROOHJH EXLOGLQJV DQG D FRPPXQLW\ KRVSLWDOñ LW ZDV
IRXQG WKDW UHVXOWV RI VSUHDGVKHHW VLPXODWLRQV ZHUH
FDSDEOH RI SUHGLFWLQJ ZLWKLQ DQ DFFXUDF\ RI WHQ
SHUFHQW WKH DFWXDO HQHUJ\ XVH RI EXLOGLQJV õ:DOW]ñ
ìääëôï

25*$1,=$7,21
7KH VSUHDGVKHHWV GHVFULEHG KHUH DUH JURXSHG E\
WRSLF LQWR PRGXOHVñ FDOOHG ZRUNERRNVñ WKDW DUH
FRQYHQLHQW WR RSHUDWH RQ SHUVRQDO FRPSXWHUV ZLWK
RUGLQDU\ FRQILJXUDWLRQ RI VSHHGñ PHPRU\ DQG
VWRUDJHï )RU HDVH DQG VSHHG RI RSHUDWLRQñ HDFK
ZRUNERRN LV NHSW XQGHU êíí NLORE\WHV LQ VL]Hï (DFK
ZRUNERRN LV IXUWKHU VXEGLYLGHG LQWR D FROOHFWLRQ RI
LQGLYLGXDO ZRUNVKHHWV ZLWK FDOFXODWLRQ URXWLQHVñ
FKDUWV DQG PDFUR VKHHWVï :RUNERRNV DQG

ZRUNVKHHWV FDQ VKDUH GDWDñ ERWK LQWHUQDOO\ DQG
H[WHUQDOO\ ZLWK RWKHU SURJUDPVï 7KH ZRUNERRNV DUH
RUJDQL]HG DURXQG WKH WRSLFV GHVFULEHG LQ WKH
IROORZLQJ SDUDJUDSKVï

7+(50$/ 02'(/,1*
7KLV ZRUNERRN JLYHV DQ RYHUYLHZ RI EXLOGLQJ
WKHUPDO SHUIRUPDQFH XVLQJ VWDQGDUG IRUPXODV IURP
$ï6ï+ï5ï$ï(ï õìääêô DQG 'XIILH õìääìôï 7KH
IROORZLQJ GDWD DUH UHTXLUHG WR EHJLQ WKH DQDO\VLVï

Dï &OLPDWH 'DWD
Dïì VXPPHU DQG ZLQWHU GHVLJQ WHPSHUDWXUHVï
Dïë PRQWKO\ DYHUDJH DPELHQW WHPSHUDWXUHï
Dïê VXPPHU DQG ZLQWHU WKHUPRVWDW VHWWLQJVï

Eï %XLOGLQJ 'DWD
Eïì EXLOGLQJ GLPHQVLRQVï
Eïë QXPEHU RI RFFXSDQWVñ SRZHU GHQVLW\ï
Eïê YHQWLODWLRQ UDWH SHU SHUVRQï

Fï 0DWHULDOV 'DWD
Fïì RSDTXH PDWHULDO 5 YDOXHVï
Fïë JOD]LQJ FHQWHUñ HGJH DQG IUDPH 5 YDOXHVï
Fïë GHVLJQ FRROLQJ ORDG IDFWRUVï
Fïê GHVLJQ HTXLYDOHQW WHPSHUDWXUH GLIIHUHQWLDOï

3HUIRUPDQFH FDOFXODWLRQV UHYHDO WKH IROORZLQJ
HQHUJ\ XVH SDUDPHWHUVã

VWRUHG KHDW

PDVV WHPS

DLU WHPSï
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)LJï ìã ([DPSOH JUDSKLF RXWSXW IRU VSUHDGVKHHW
PRGHOLQJ RI QLJKW YHQWLODWLRQ RI WKHUPDO PDVVñ
VKRZLQJ DLU WHPSHUDWXUHñ PDVV WHPSHUDWXUH DQG
VWRUHG KHDWï



Dï 'HVLJQ KHDW ORVVñ E\ FRPSRQHQW õ8 [ $ôï
Eï %DODQFH SRLQW WHPSHUDWXUHï
Fï (IIHFW RI XVLQJ DLUðWRðDLU KHDW H[FKDQJHUï
Gï 0RQWKO\ GHJUHH GD\Vñ KHDWLQJ ORDGVñ IXHO FRVWVï
Hï 3HDN KHDW JDLQVâ XVH RI KHDW H[FKDQJHUï
Iï 9HQWLODWLYH FRROLQJâ FURVV DQG VWDFN YHQWLODWLRQï
Jï (YDSRUDWLYH FRROLQJ UXOH RI WKXPE VL]LQJï
Kï 1LJKW YHQWLODWLRQ RI WKHUPDO PDVVï
Lï $SSUR[LPDWH VL]H RI +ï9ï$ï&ï 6\VWHPVï

62/$5 5$',$7,21
%DVHG RQ EXLOGLQJ ORFDWLRQñ VKDSH DQG RULHQWDWLRQñ
WKLV ZRUNERRN FDOFXODWHV DQG JUDSKLFDOO\ SUHVHQWV
WKH WRWDO KRXUO\ DQG GDLO\ VRODU UDGLDWLRQ RQ HDFK
YHUWLFDO DQG KRUL]RQWDO EXLOGLQJ VXUIDFH DV ZHOO DV D
VLQJOH VRXWKðIDFLQJ WLOWHG VXUIDFHï 7KH ZRUNERRN
DOORZV WKH XVHU WR UDSLGO\ FRPSDUH WKH VRODU
DGYDQWDJH RI GLIIHUHQW EXLOGLQJ RULHQWDWLRQV DQG
FROOHFWRU WLOW DQJOHV GXULQJ GLIIHUHQW PRQWKVï $
UDSLG DSSUR[LPDWLRQ RI SKRWRYROWDLF FROOHFWLRQ DUHD
DQG EDWWHU\ VL]H FDQ EH PDGHï 7KH IROORZLQJ GDWD
DUH UHTXLUHG WR EHJLQ WKH DQDO\VLVï

Dï &OLPDWH GDWDððPHDVXUHG PRQWKO\ DYHUDJH GDLO\
UDGLDWLRQ RQ D KRUL]RQWDO VXUIDFHï

Eï 6LWH GDWDððODWLWXGHñ ORQJLWXGHñ GDWHñ WLPH ]RQHñ
UHIOHFWLYLW\ RI JURXQG VXUIDFHï

Fï 2ULHQWDWLRQñ WLOW DQG DUHD RI EXLOGLQJ VXUIDFHVï
Gï '& DQG $& ORDG LQIRUPDWLRQï

$UUD\ 6L]LQJ èèïë R WLOW
7RWDO $YHUDJH /RDGã êåé $KîGD\ /

,PS êïíè $PSV
WSXW 'HUDWLQJ )DFWRUã ïäí
%DWWHU\ (IILFLHQF\ã ïäè

çïì '(& èìí
çïì -$1î129 èíä
çïæ )(%î2&7 èèå V
çïä 0$5î6(3 èæå
çïê $35î$8* èëé
èïç 0$<î-8/ éçé
èïé -81 ééä
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)LJï ëã ([DPSOH QXPHULF GLVSOD\ IRU SKRWRYROWDLF
DUUD\ VL]LQJ DSSUR[LPDWLRQñ VKRZLQJ KRXUV RI
LQVRODWLRQ DQG WRWDO VRODU DUUD\ RXWSXW

(DFK RI WKH IROORZLQJ SHUIRUPDQFH PHDVXUHV LV
FDOFXODWHG DQG GLVSOD\HGã

Dï +RXUO\ VRODU JHRPHWU\ï
Eï 6RODU UDGLDWLRQ RQ EXLOGLQJ VXUIDFHVï
Fï $SSUR[LPDWH SKRWRYROWDLF DUUD\ VL]Hï
Gï $SSUR[LPDWH EDWWHU\ VL]Hï
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'DLO\ 6RODU 5DGLDWLRQ RQ DOO %XLOGLQJ 6XUIDFHV

ìíìä 0- WRWDO

)LJï êã ([DPSOH JUDSKLF RXWSXW IRU VRODU UDGLDWLRQ RQ EXLOGLQJ VXUIDFHVñ VKRZLQJ KRXUO\ WRWDO VRODU UDGLDWLRQ
RQ HDFK RI ILYH EXLOGLQJ VXUIDFHV IRU D JLYHQ PRQWKñ RULHQWDWLRQ DQG ORFDWLRQï



&22/,1* /2$'6
$ VHSDUDWH VSUHDGVKHHW ZRUNERRN FDOFXODWHV FRROLQJ
ORDGVñ EDVHG RQ WKH DFFHSWHG $ï6ï+ï5ï$ï(ï 7RWDO
(TXLYDOHQW 7HPSHUDWXUH 'LIIHUHQFH î 7LPH
$YHUDJLQJ õ7(7'î7$ô PHWKRGï +RXUðE\ðKRXU KHDW
JDLQV DQG FRROLQJ ORDGV DUH FDOFXODWHG WR JLYH D ëéð
KRXU SHUIRUPDQFH FXUYH IRU HDFK EXLOGLQJ VKHOO
FRPSRQHQWï ,Q DGGLWLRQ WR FOLPDWH GDWD SUHYLRXVO\
GHVFULEHGñ WKH IROORZLQJ GDWD DUH UHTXLUHG WR SHUIRUP
WKH DQDO\VLVã

Dï 5HIOHFWLYLW\ñ WUDQVPLVVLYLW\ñ WKHUPDO FRQGXFWLYLW\ñ
GHFUHPHQW DQG WLPH ODJ FKDUDFWHULVWLFV RI
EXLOGLQJ PDWHULDOVï

Eï ,QWHUQDO KHDW JDLQV IURP SHRSOHñ OLJKWV DQG
HTXLSPHQWï

Fï 6FKHGXOH IRU OLJKWLQJ DQG RFFXSDQF\ï

(DFK RI WKH IROORZLQJ SHUIRUPDQFH PHDVXUHV LV
FDOFXODWHG DQG GLVSOD\HGã

Roof Construction
*URXSã 20

8ðIDFWRUã 0.45 :îPÕð.
7LPH /DJã 12 KRXUV
'HFUHPHQWã 0.2 í ð ì
0D[ 7HPSã 60 �& VROðDLU
0LQ 7HPSã 18 �& VROðDLU
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)LJï éã ([DPSOH LQSXW DQG JUDSK RI GHFUHPHQW DQG WLPH ODJ IRU FRROLQJ ORDGVñ ZLWK D SORW RI VROðDLU
WHPSHUDWXUH DQG WKHUPDO WLPH ODJï
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6RXWK:DOO &RROLQJ /RDG
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6RODU +HDW *DLQ DQG &RROLQJ /RDG

)LJï èã ([DPSOH JUDSKLF RXWSXW FRPSDULQJ VRODU KHDW JDLQ DQG FRROLQJ ORDGV IRU LQGLYLGXDO EXLOGLQJ VXUIDFHVï



Dï +RXUO\ VROðDLU WHPSHUDWXUHV RI HDFK EXLOGLQJ
VXUIDFHï

Eï +RXUO\ VRODU KHDW JDLQ IDFWRUV IRU HDFK EXLOGLQJ
VXUIDFHï

Fï ,QVWDQWDQHRXV KRXUO\ UDGLDQW FRROLQJ ORDGï
Gï +RXUO\ FRQYHFWLYH FRROLQJ ORDGï
Hï ,QVWDQWDQHRXV KRXUO\ VHQVLEOH KHDW JDLQVï
Iï +RXUO\ ODWHQW FRROLQJ ORDGï
Jï &RPSDULVRQ RI KRXUO\ KHDW JDLQV DQG FRROLQJ
ORDGVï

'$</,*+7,1*
7KLV VSUHDGVKHHW ZRUNERRN XVHV VWDQGDUG IRUPXODV
IURP WKH ,OOXPLQDWLQJ (QJLQHHUV 6RFLHW\ RI 1RUWK
$PHULFD õ,ï(ï6ï1ï$ïô +DQGERRN WR \LHOG JUDSKLFDO
LQIRUPDWLRQ RQ GD\OLJKWLQJï 7KH IROORZLQJ GDWD DUH
UHTXLUHGã

Dï &OLPDWH GDWDððORFDWLRQñ RULHQWDWLRQñ VN\ FRQGLWLRQï
Eï ,QWHULRU LOOXPLQDQFH FRQGLWLRQV DQG UHTXLUHPHQWVï
Fï 5RRP GLPHQVLRQV DQG UHIOHFWDQFHVñ ZRUNSODQH
KHLJKWñ DSHUWXUH ORFDWLRQVï

Gï *OD]LQJ WUDQVPLWWDQFHñ RULHQWDWLRQï

(DFK RI WKH IROORZLQJ GD\OLJKWLQJ SHUIRUPDQFH
PHDVXUHV LV FDOFXODWHG DQG GLVSOD\HGã
Dï *OD]LQJ VL]H UHFRPPHQGDWLRQï

Eï ([WHULRU LOOXPLQDQFHñ YHUWLFDO DQG KRUL]RQWDOï
Fï 6RXUFH OXPLQDQFHï
Gï ,QWHULRU LOOXPLQDQFHï
Hï 6LGHOLJKWLQJ LOOXPLQDQFHñ ,ï(ï6ï1ï$ï PHWKRGï
Iï ,OOXPLQDQFHñ $UHD 6RXUFH 0HWKRGñ IURP ZLQGRZV
DQG VN\OLJKWVï

Jï 'LVSODFHPHQW RI (OHFWULF /LJKWLQJï

67(36 ,1 3(5)250,1* $1 $1$/<6,6
ìï %HJLQ WKH DQDO\VLV E\ PDNLQJ VHOHFWLRQV IURP
FROOHFWHG GDWDEDVHV IRU FOLPDWH DQG PDWHULDOV
FKDUDFWHULVWLFVï 5HOHYDQW GDWD KDV EHHQ FRPSLOHG
LQWR D VLQJOH YROXPH IRU WKH VWXGHQW ZLWK UHIHUHQFHV
WR SULPDU\ VRXUFHVï 'DWD FDQ EH PRGLILHG WR UHIOHFW
VSHFLDO RU ORFDO FRQGLWLRQVï

ëï &RQWLQXH WKH DQDO\VLV E\ HQWHULQJ WKH EDVLF
EXLOGLQJ GLPHQVLRQVñ RULHQWDWLRQñ DQG RWKHU
FKDUDFWHULVWLFVï

êï (VWDEOLVK SHUIRUPDQFH VFHQDULRV DV GHVLUHG E\
FKDQJLQJ LQSXW FHOOV DFFRUGLQJ WR WKH HIIHFW RQ
RXWSXW FHOOVï

0DNH FKDQJHV DV GHVLUHG LQ EXLOGLQJ FKDUDFWHULVWLFV
WR JHQHUDWH DGGLWLRQDO VROXWLRQV IRU IXUWKHU
HYDOXDWLRQï

Room WLPHã 10
1î6 GLPHQVLRQã 10 P

(î: GLPHQVLRQã 10 P

ZRUNSODQH 1 P DERYH IORRU

FHLOLQJ KHLJKWã 8 P

FHLOLQJ UHIOHFWDQFHã 60%
ZDOO UHIOHFWDQFHã 70%

Window 1 õYLHZHG IURP LQVLGHô

RULHQWDWLRQã N >1ñ(ï6ï:ï@

VLOO KHLJKW 2.5 P DERYH IORRU

KHDG KHLJKW 3 P DERYH IORRU

ZLGWK 1 P

ZLQGRZ ULJKW HGJH 0.5 P IURP FRUQHU

WUDQVPLWWDQFHã 88%
(Y H[WHULRU 30,000 OPîPë

1

1î6

KHDG KHLJKW

VLOO KHLJKW

ZLQGRZ HGJH IURP FRUQHU

)LJï çã ([DPSOH GDWD LQSXW IRU GD\OLJKWLQJ LOOXPLQDQFH RQ WKH ZRUNSODQHï %RWK WRSOLJKWLQJ DQG VLGHOLJKWLQJ
DSHUWXUHV FDQ EH PRGHOHGï
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(DVW :DOOñ P

1RUWK :DOOñ P

,OOXPLQDQFH RQ :RUNSODQH
3KRHQL[ñ $=

)LJï æã ([DPSOH JUDSKLF RXWSXW IRU GD\OLJKWLQJ LOOXPLQDQFH RQ WKH ZRUNSODQHñ VKRZLQJ GLVWULEXWLRQ RI OLJKW
IURP WZR ZLQGRZV DQG D VN\OLJKW IRU D ìí Pë URRP LQ 3KRHQL[ñ $=ï

)8785( '(9(/230(17
3ODQQHG IXWXUH GHYHORSPHQW RI WKH VSUHDGVKHHW
ZRUNERRNV LQFOXGH WKH HVWDEOLVKPHQW RI OLQNV WR D
GUDZLQJ GDWDEDVH WR SHUPLW D PRUH GLUHFW
REVHUYDWLRQ RI WKHUPDO DQG GD\OLJKWLQJ SHUIRUPDQFH
GXULQJ HDUO\ VWDJHV RI GHVLJQï

$&.12:/('*0(176
, DP JUDWHIXO IRU WKH VXSSRUW RI WKH DGPLQLVWUDWLRQ
DQG VWDII RI WKH &ROOHJH RI $UFKLWHFWXUH DQG
(QYLURQPHQWDO 'HVLJQñ WR P\ FROOHDJXHVñ DQG WR WKH
VWXGHQWV RI HQYLURQPHQWDO FRQWURO V\VWHPV ZKR KDYH
KHOSHG LQ WURXEOHVKRRWLQJ DQG SHUIHFWLQJ WKH
VSUHDGVKHHWVï

5()(5(1&(6
$PHULFDQ 6RFLHW\ RI +HDWLQJñ 5HIULJHUDWLQJ DQG $LUð
&RQGLWLRQLQJ (QJLQHHUVñ $ï6ï+ï5ï$ï(ï +DQGERRN ð
)XQGDPHQWDOVñ 6, (GLWLRQï $ï6ï+ï5ï$ï(ï $WODQWDï
ìääêï

$PHULFDQ 6RFLHW\ RI +HDWLQJñ 5HIULJHUDWLQJñ DQG
$LUð&RQGLWLRQLQJ (QJLQHHUVñ &RROLQJ DQG KHDWLQJ
ORDG FDOFXODWLRQ PDQXDOï ëQG HGï $ï6ï+ï5ï$ï(ï
1HZ <RUN ìääëï

'XIILHñ -RKQñ :ï$ï %HFNPDQï 6RODU (QJLQHHULQJ RI
7KHUPDO 3URFHVVHVñ ëQG HGïñ :LOH\ñ 1HZ <RUNï
ìääìï

,OOXPLQDWLQJ (QJLQHHUV 6RFLHW\ï +DQGERRNñ
5HIHUHQFH 9ROXPHñ ,ï(ï6ï 1HZ <RUNï ìäåéï

:DOW]ñ -ï3ï 3UDFWLFDO H[SHULHQFH LQ DFKLHYLQJ KLJK
OHYHOV RI DFFXUDF\ LQ HQHUJ\ VLPXODWLRQV RI H[LVWLQJ
EXLOGLQJVï $6+5$( 7UDQVDFWLRQV $1 äëðìðë Sï
çíçï ìääëï
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