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'U )XPLNDIXMAWDQL DW ,QVWLWXWH RI $UFMWILRFQ& G QRDB\CHEB
WKH -DSDQ $JHQF\ IRU ODULQH (DHWKQERQRDEH(® QEVDRLN
7DIU 3UHVLGHQW DQG KLV UHVHDUFK WHDP SHUIRUPHG PH
%& DHURVRO SDXVWQF®HKLIKO\H/RQULYHY.QVWUXPHQW D
VRRW SKRWRPHWHR®Q BRDUG GXULQJ VRIBBEY (& E/ 500 UDIEUR
WKH $UFWLF 2FHDQ 6LQJOH SD WWLARIH EZDWHKGWREN/ 88 YHQD
PHDVXUHPHQW@HHMWUHPHO\ ORZ %& PDWLRQQ R QW Q&VPD
UHVXOW WKH WHDP V VKDSVERY W BIREY MKDW % & \W RRBVIRW |
SUFWLF 2FHDQ IONBWXDMB®IFRY EHWZHHQ  DJUGP QJ BXULQJ
WKH SHULRG IURP VXPPHU WRYDYXWHKIP ® QCRUMNRY Rl PRUSKR!
SDUWLFOHV IRXQI® QVREWSPHWLFOHY DUH DWWDFKHG WR Wi
PDWHULDO DW D PRUH NOJBR PISHDUHE OWRY WKRVH LQ RWKHU
H[DPSOHV KDG QRW EHHQ UHSRUWHG VR RIMGHD L MSRHMHMDIQ ¢
LQIRUPDWLRQ DERXW XQGHUVWDQGLQJ RI %& VYRS VBIUFFH B
IURP WKH DWPRVSKHUH

,Q WKH $UFWLF 2FHDQ ZKHUH QR VXIILFLHQW SODDWRR® |
SODFH FDUW REUWWRQ KDV EHHQ D FRPPRQ PHWKRG IRU PH
+RZHWUWKHVH GDWD DUH QRWUHLQIRPOW LIRQY HHRDXE/MHDG D W D
LQ CHY\ VKRUW VSDQ Rl WHPI \WHRPRQIEY WR PLQXWHV 7KLV
EDVHG PHDVXUHWBHQWKHR$SUFWLF 2FHDYQL GHG AK [3QHRGE DAD B LL K
XQGHUVWDQGLQJ 9%&VER QF BXQWWK B W IREEY DWW D ZLOO FRQWL
DFFXPXODWHG ZKLOH WKHVH H®D W AP EWHKSUBGLFWLRQ
FKHPLFDQWSWRUW PRGHOV (OXFLGDWLRQ RI ORQJ WHUP %&
VKRXOG DOVR KH\OKHFODWIBLVHVEXGIJHW DQBSWRUW SURFHVYV
7KLV ZRDN ¥ XSSRUWG3IB ES$.(1+, QW 1XPEHU DQG C
FDUULHG RXW DV SDUW RI WKH $UFWLF &RDBOIHGWH $RIE & X"
7KH DBRUHVXOWYV ZHUH SRARWHGQGIRQDRYVKHRSK\VLFDO 5HVHI
$SWPRVSKRIQHEUXDU\ 67 ,Q DGGLWLRQ WKH\ ZHUH
WKHHVHDUFK 6SR$PHLUIKAD Q AMRBSEKO 8Q(2RQ V

7LWOH 6KLS ERUDHLRBVHRIYDWPRVSKHULF EODFN FD UHRIQW
$UFWLF 2FHDQ %HULQJ 6HDFLDIQFG2FRIDWKGXULQJ 6HSWHPEH
SXWKRUV )XPINDWOQRDNXPD OWINDD +LVDKIDINDVKLPDBXLFKL



.RPD]DNLLDR®H) 3XJRDQI® -XQ ,QRXH
$067(& )XNXRNDHEQYLW.\XVKX 8SEUWLWIDWLRQDO ,QVRQL
5HVHDUFK

$Q DHURVRO SDUWLFOH LV D FROORLG RI ILQH VROLG SD
LQ DPELHQW DALU QL ILF DO Z QWK W B VIR IDRIQU

63 LV DQ LQVWUXPHQW. RCXEHO®DRYHDQGHVFHQFH WHFKQ
WKH SDUWIHFDBAG %8 PDVV FRQWHQW RI LQGLYLGXDO DHUR
SRZHU IURP ODVHU LQ WKH LIDENARINFHJWS DOMWKFMOHY FRQWI
DUH KHDWHG WR WM UMHRWRHWPLW LQFDQGHVFHQFH OLJKW
HPLVVLRQ LV PHDVXUHG DQG FRUUHODWHG WR WKH EODFN

$UFWLF &KDOOHQJH IRU $X &8 DLWFOMERPWW.Y D QDWLRQDO
IXQGHGWKH OLQLVWU\ Rl (GXFDWLRQ &XOWXUHFKQROWI 6
IDXQFKHG LQ 6HSWHPEWWLPY WR HOXFLGDWH WKH FKDQJH
HYLURQPHQW VWIOMWLIHITHFWY RQ KXPRG SREHHMBAXUSURMI
DQG WIQURQPHQWDO DVVHVVPHQWYV IRU LQVWHHKERQIEM DD @ RH W
FDQ PENDSSURSULDWH GHFLVLRQV RQHDRERNYWDRIQWEBD I
7KH 1DWLRQDO ,QRWDWYSABURKS3 1,35 WKH -DSDQ $JHQF\ IF
6FLHQFH BOKQRORNO67Z(& DQG +RNNDLGRY DALY S@IH UROH
GULYLQJ WKLV SURMHFW
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JLIXUH DGLDWIRUFLQJ &RPSRQHQWY SUHSDUHG EDVHSRRMW
7KH ULJKW GLUHFWLRQ DUURZ DQ®ILROIVWHW HIQBFWKRI GHIW
:KLOH VXOIDWH DQG RUJDQLF FDUERQ LQ DMNVRDRAOVBD U@L
%& VKRZQ LQ UH®KPVBHLDEVRUELQJ OLIJKW &KHPLFDO HO
&2 DQG &4PUH FRQVLGHUHG WR EH PDMRU FROQWMPILEGX WHMAW Y

%& KDV EHHQ UHSRUWHG ZLWK ODUJH W\HUMRW VG YO/ W R RYDF
VXIILFLHQW GDWD RWQLRRQGHRWDWWLWLHY HPLWDIORQURGE W




Air inlet

/ Outside. air
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JLIXUH 7KH XSSHU OHIW VKRZV HTXLSPHQWWIQR\WDRRM ® |
RQ WKH WRS IOFRRUDSIKRWR DW WKH ERWWRP ZKLOH WKH |
LQOHW &RQWLQDRW\RRBEOHEIYWD ZH UHVERQQH FRSHH® LU U
%DVHG RQ GDWDHRZLUHD BWUNFWHERRFDIRP WKH ERZOXHQFHYV

VPRN HPLWWHG IURP D FKLPQH\ DW HMWK/HH @ ZAHRURA BHIGH I Y R P
REWDLQHG GDWD IRU DQDO\VLV
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JLIXUH 2EVWURQ UHVXOWYV RI % & DPVDIVR/QFBRWFKIKD WWF W LF 2F
8SSHUDWOLDWLRQV RI %& PDWWLRRYFHQRQU MFKH ¥HIID JWUQ H
VKRZV WKH FDRNVBIQWUWKH FRORUHG RQHMQ ®G 48 WBIVW K H
FRQFHIDWLWRQV 7KH %& PD\DWER@FHRWKUW $UFW LEFQIAH DUR P
VKRZQ LQ EOXH WR VKRZQ LQ2QUWKB RQUKPU KDQG DMA& |
OHNOV DUH KLJKHU EHWZHHQHOORKRD®MGQ \ VKRZQ LQLUHG
DUHDV DW D ODWLWXGH Rl  GHJUHKM R R VWK R EDEHQ R52X H
IURP WKHDYXDQ FRQWLQHQW

%RWWRP 7LPH GH®HWQOBWQRQY RI %& PDWLRRYFMDRAQEE EO
GRWV VKRZ WKH %& P DDA LIRAATEHHGWIOW PLQXWH D Q& V SKHFFEW
7KH GRWWHG OLQH LQGLFDWHV ODWLVDX\GR\Q DWL WKKWHIY LK H

GXULQJ REWHBYYV DW WKH VWDWLRQDU\ SRLQW 1
6HSWHPEHU % & HRQIEFRQ WHNV WR QBROLWWOH I{-ILC).
Rl & REMBUXURXQG 6HSWHPEHU VHHPHG\ VR LBV DRI®I A

ODQG



JLIXUH 7(DQNBLVVLRQ HOHFWURQ PLFURVFRSH LPDJHV |
DWWDFKHG WR WKH VXUIDFH Rl QRQ %& PDWHULDO E %D
SDUWLFOH FRDWHG ZLWK QRQ %& PDWHBHDO %'& & HIFSALRIISR)
VXQOLDKWMAHRU)H[DPSOH OLJKW DEVRUSWLR® SV U\WEHGBY H
ZLWK QRQ % & PDWHULDO ,W PHDQV XQBW U\DMWD QK IDQ U FEIR% |
EHWWHU DVVHVVPHQ\D URIDMOLRP® WHKYVH VWXG\ UHVXOWM RE
%& DW D VLIQLHOVRQWVRHYSUFWLF 2FHDQ

&RQWDFWV
YRU WKLV VWXG\
)XPLNOPNHWDQL 6HQLRU 6F LSHUPWILFWE Q DR/DWL M/ D\@ B RQ Y
SHVHDUFK -$067(&
YRU SUHVV UHOHDVH
+LUR\DVX ODWVXL 3UHVV 'LYLVLRQ 3XEOLF 5HODWLRQ
+LURPL 2EDPD 3XEOLF 5HODWLRQV 6HFWLRQ 1DWLRQD



