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PG. 2 
Welcome from the Dean | A 
message from Dr. George 
Nnanna.  

PG. 5
6tXGentV International 
Competition |
From AERO DESIGN TO 
NUCLEAR TO ROBOTICS.

3*� �
Student Profiles | NRODQ 
+LQHV� '\ODQ 2KUW� SWHSKDQLH 
SLOYD, and /DXULQH NJRXDWRX.

FALCON ENGINEERS 
ARE ANYTHING BUT 
AVERAGE 
UT PERMIAN BASIN STUDENTS $9(5$*( PASS�5$7( )25 THE
FUNDEMENTALS OF ENGINEERING EXAM I6 ��� – A RATE 
NEARLY 10% HIGHER THAN THE NATIONAL AVERAGE. 
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WELCOME FROM THE DEAN 

'HDU SWXGHQWV� $OXPQL� DQG )ULHQGV�

7KLV LVVXH RI WKH )DOFRQ (QJLQHHULQJ NHZVOHWWHU KLJKOLJKWV JUHDW DQG H[FLWLQJ first 
WLPH DFFRPSOLVKPHQWV LQ 7KH 8QLYHUVLW\ RI 7H[DV PHUPLDQ %DVLQ �87P%� &ROOHJH RI 
(QJLQHHULQJ� 7KUHH HQJLQHHULQJ SURJUDPV ² XQGHUJUDGXDWH &KHPLFDO� (OHFWULFDO� 
DQG WKH 0DVWHUV RI SFLHQFH LQ 0HFKDQLFDO (QJLQHHULQJ JUDGXDWHG WKHLU ILUVW 
VWXGHQWV� (QJLQHHULQJ VWXGHQWV FRPSHWHG IRU WKH first WLPH LQ WZR LQWHUQDWLRQDO 
FRPSHWLWLRQV � SRFLHW\ RI $XWRPRWLYH (QJLQHHUV $HUR 'HVLJQ &RPSHWLWLRQ (DVW DQG 
WKH NRUWK $PHULFDQ IQQRYDWLRQ IRU NXFOHDU &RPSHWLWLRQ� )RU WKH S$( 
FRPSHWLWLRQ� WKH 87P% 7HDP UHFHLYHG DQ DZDUG LQ WKH UHJXODU FODVV IRU WKH 
%HVW (QJLQHHULQJ 'HVLJQ IRU IDVWHVW XQORDGLQJ RI WKH DLUFUDIW SD\ORDG� DQG 
WRS �� RXW RI �� LQVWLWXWLRQV IRU 0RVW %DOOV 'HOLYHUHG� 0LVVLRQ 
PHUIRUPDQFH� DQG IRU 2YHUDOO SWDQGLQJV� )RU WKH ���� NXFOHDU FRPSHWLWLRQ� WKH 
87P% WHDP� LQ FROODERUDWLRQ ZLWK NRUWK &DUROLQD SWDWH 8QLYHUVLW\ DQG /RV $ODPRV 
NDWLRQDO /DERUDWRU\� UDQNHG �QG SODFH DFURVV NRUWK $PHULFD IRU GHPRQVWUDWLQJ 
WKDW NHSWXQLXP���� ZDVWH QRW RQO\ KDV DQ HIIHFW RI SLQFKLQJ WKH QXFOHDU 
IXHO F\FOH EXW DOVR GHFUHDVHV WKH QRQSUROLIHUDWLRQ ULVN RI WKLV ILVVLRQ SURGXFW� 
IQ DGGLWLRQ� 87 PHUPLDQ %DVLQ UHFHLYHG first�� sHFRQG�� DQG� tKirG� SODFHs� IRU WKHLU 
UHVHDUFK SUHVHQWDWLRQV DW WKH PHUPLDQ %DVLQ :DWHU IQ (QHUJ\ &RQIHUHQFH LQ ����� 
7KHVH DFFRPSOLVKPHQWV DUH WHVWDPHQWV WR WKH TXDOLW\ RI RXU VWXGHQWV DQG 
IDFXOW\� DQG WKHLU FRQWULEXWLRQV WR DGYDQFLQJ VFLHQFH DQG WHFKQRORJ\ JOREDOO\�

IQ WKH ODVW WZR \HDUV ����� DQG ������ 87 PHUPLDQ %DVLQ DZDUGHG D WRWDO RI 
���������� LQ VFKRODUVKLSV WR HQJLQHHULQJ VWXGHQWV � ���������� WR ��� VWXGHQWV 
LQ ���� DQG �������� WR ��� VWXGHQWV LQ ����� 7KHVH VFKRODUVKLSV LQFOXGHV 
PUHVLGHQWLDO SFKRODUVKLS� PUHVLGHQWLDO POXV +RXVLQJ� )UHVKPDQ DQG 7UDQVIHU 
VFKRODUVKLSV� )UHVKPDQ )DOFRQ ���� DQG WKH VSHFLILF HQJLQHHULQJ VFKRODUVKLSV OLVWHG 
DERYH� 7KHVH VFKRODUVKLSV KHOS WR OHVVHQ WKH ILQDQFLDO VWUHVV RQ VWXGHQWV DQG 
WKH EXUGHQ RQ SDUHQWV WR SD\ IRU WKHLU HGXFDWLRQ� :LWK WKHVH VFKRODUVKLSV� 
VWXGHQWV PD\ EH DEOH WR IRFXV PRUH RQ WKHLU VWXGLHV WR DFKLHYH VFKRODVWLF 
H[FHOOHQFH LQVWHDG RI MRJJOLQJ EHWZHHQ ZRUN DQG VFKRRO�

)RU WKH first WLPH� RXU FROOHJH RI HQJLQHHULQJ IDFXOW\ VHUYLQJ DV PIV �PULQFLSDO 
IQYHVWLJDWRUV� RU &R�PIV JHQHUDWHG D WRWDO RI QHDUO\ �� PLOOLRQ LQ 
JUDQWV LQ H[WHUQDOO\ IXQGHG SURMHFWV IURP WKH 8S 
'HSDUWPHQW RI (GXFDWLRQ� NDWLRQDO SFLHQFH )RXQGDWLRQ� 8S 
'HSDUWPHQW RI 'HIHQVH� $&S PHWUROHXP RHVHDUFK )XQG� 7+(&% �7H[DV 
+LJKHU (GXFDWLRQ &RRUGLQDWLQJ %RDUG�� DQG WKURXJK LQGXVWU\ FRQWUDFWV� 
:LWKLQ ODVW SDVW ILYH \HDUV� WKH FROOHJH RI HQJLQHHULQJ VXEPLWWHG JUDQWV 
ZRUWK ��� PLOOLRQ WR H[SDQG RXU DSSOLHG UHVHDUFK DQG VFKRODUVKLS LQ 
HQJLQHHULQJ� 7KHLU ZRUN ZLOO HQKDQFH H[FHOOHQFH LQ S7(0 HGXFDWLRQ� GHYHORS 
GDWD VFLHQFH LQ (QJLQHHULQJ FXUULFXOXP� VWXG\ WKH SKDVH EHKDYLRU RI 
HPXOVLRQ ZLWK KLJK SDUWLFOH ORDGLQJ� GHYHORS QRYHO WKHRU\ DQG 
FRPSXWDWLRQDO PHWKRGV IRU QDQR�DEVRUEHQW PDWHULDOV� DQG GHYHORS RLOILHOG�
ZDWHU WUHDWPHQW PHWKRGV EDVHG RQ UHQHZDEOH HQHUJ\ VRXUFHV� 

)RU WKH first WLPH� 87 PHUPLDQ %DVLQ (QJLQHHULQJ UHFHLYHG D GRQDWLRQ RI VRIWZDUH 
HTXLYDOHQW WR ���� PLOOLRQ� 7KLV VRIWZDUH LV XVHG LQ SHWUROHXP HQJLQHHULQJ FODVVHV WR 
HQKDQFH VWXGHQW OHDUQLQJ LQ WKH DUHDV RI RLO DQG JDV SURGXFWLRQ V\VWHPV LQFOXGLQJ 
UHVHUYRLU� ZHOOV� DQG WKH VXUIDFH QHWZRUN� 2XU IDFXOW\ ZDV D UHFLSLHQW RI WKH 
CDUQHJLH AIULFDQ DLDVSRUD FHOORwVKLS DZDUG E\ WKH IQVWLWXWH RI IQWHUQDWLRQDO 
(GXFDWLRQ� DQG IXQGHG E\ WKH &DUQHJLH &RUSRUDWLRQ RI NHZ <RUN� 7KHVH VXFFHVVHV 
H[HPSOLI\ GHGLFDWLRQ RI RXU IDFXOW\ WR DFDGHPLF H[FHOOHQFH�

2XU XQZDYHULQJ FRPPLWPHQW WR .��� S7(0 RXWUHDFK DFWLYLWLHV LV VWURQJHU WKDQ 
HYHU� )RU WKH first WLPH� WKH &ROOHJH RI (QJLQHHULQJ ZLOO KRVW WKH 8S $UP\ IXQGHG 
8N,TE SURJUDP� D IRXU�ZHHN� SUH�FROOHJLDWH VXPPHU H[SHULHQFH IRU WDOHQWHG KLJK 
VFKRRO VWXGHQWV� 8NI7( HQFRXUDJHV VWXGHQWV WR SXUVXH FROOHJH PDMRUV DQG FDUHHUV LQ 
S7(0�UHODWHG ILHOGV WKURXJK D SURJUDP RI IRFXVHG� KDQGV�RQ� ULJRURXV 
DFDGHPLFV� HQULFKPHQW� DQG FDUHHU H[SORUDWLRQ�



)RU WKH IRXUWK FRQVHFXWLYH \HDU� ZH DUH KRVWLQJ D WZR�ZHHN ;72 (QHUJ\ (QJLQHHULQJ 
SXPPHU &DPS WR H[SRVH PLGGOH VFKRRO DQG KLJK VFKRRO VWXGHQWV WR YDULRXV 
IDFHWV RI HQJLQHHULQJ� )RU WKH IRXUWK FRQVHFXWLYH \HDU� ZH KRVWHG WKH )IRS7 7(&+ 
RRERWLFV FKDOOHQJH IRU PLGGOH DQG KLJK VFKRRO VWXGHQWV� :H DUH H[SDQGLQJ 
RXU HIIRUW WR GLYHUVLI\ WKH SRRO RI WDOHQWHG VWXGHQWV LQ RXU SURJUDPV 
WKURXJK WKH GLUOV LQ (QJLQHHULQJ &RQIHUHQFH DQG (QJLQHHULQJ 0LQRULW\ SWXGHQW 
(QJDJHPHQW PURMHFW �(0�S7(P��

)LQDOO\� WKH first IDFXOW\ PHPEHU LQ WKH &ROOHJH RI (QJLQHHULQJ� 'U� )RUUHVW 
)ORFNHU� DQG 'U� (VVDP IEUDKLP� ERWK SURIHVVRUV RI PHFKDQLFDO HQJLQHHULQJ� ZLOO 
UHWLUH DW WKH HQG RI WKLV DFDGHPLF \HDU� :H DUH YHU\ SURXG RI WKHLU FRQWULEXWLRQV WR 
WKH 8QLYHUVLW\�

:H KRSH WKDW WKHVH JUHDW DFFRPSOLVKPHQWV DV ZHOO DV RWKHUV VKDUHG LQ WKLV LVVXH ZLOO 
RIIHU \RX UHDVRQV WR EH SURXG RI WKH LPSDFW WKDW \RXU FROOHJH LV PDNLQJ LQ 
RXU FRPPXQLW\ DQG WKH QDWLRQ� 7KDQN \RX IRU \RXU VXSSRUW DQG IULHQGVKLS�

GHRUJH NQDQQD� PK�'�� P�(�� $S0( )HOORZ

'HDQ

6T8DENT 3ROF,LE6 
NRODQ LV WKH ILUVW MDVWHU
V MHFKDQLFDO EQJLQHHULQJ *UDGXDWH IURP 8T 3HUPLDQ 
%DVLQ� CROOHJH RI EQJLQHHULQJ�

+LV WKHVLV WLWOH LV 'HQVLW\ )XQFWLRQDO 7KHRU\ DQG NRQ�(TXLOLEULXP GUHHQ )XQFWLRQ 
SWXG\ RQ SXEVWLWXWLRQV %DVHG =�SFKHPH PKRWR�FDWDO\WLF 0DWHULDOV� 7KH FDVH RI 7I2� 
+H JUDGXDWHG ZLWK KRQRUV IURP 87P% LQ 'HFHPEHU ���� ZLWK KLV EDFKHORU
V LQ 
PHFKDQLFDO HQJLQHHULQJ DIWHU FRPSHWLQJ IRU IRXU \HDUV RQ WKH N&$$ VZLP WHDP 
DQG SDUWLFLSDWLQJ LQ WKH XQGHUJUDGXDWH UHVHDUFK SURJUDP �S8R(�� SLQFH WKHQ� KH 
KDV ZRUNHG LQ ORFDO LQGXVWU\ IRU GODGLDWRU (QHUJ\� FDPH EDFN WR WKH HQJLQHHULQJ 
GHSDUWPHQW WR EH DPRQJVW WKH ILUVW JURXS RI VWXGHQWV LQ WKH PDVWHU
V LQ 
PHFKDQLFDO HQJLQHHULQJ SURJUDP VWDUWHG LQ $XJXVW ����� 2YHU WKH ODVW WKUHH 
VHPHVWHUV� KH KDV ZRUNHG XQGHU 'U� $QYHHNVK .RQHUX WR FRPSOHWH KLV PDVWHU
V 
WKHVLV DQG LV YHU\ SURXG WR EH WKH ILUVW JUDGXDWH RI WKH QHZ PDVWHU
V SURJUDP� +H LV 
DOVR ZRUNLQJ RQ D EDFKHORU
V GHJUHH LQ FRPSXWHU VFLHQFH ZKLFK KH ZLOO FRPSOHWH LQ 
'HFHPEHU ����� 8SRQ ILQLVKLQJ WKH PDVWHUV� KH ZLOO PRYH WR D IXOO�WLPH UROH ZLWK 
GODGLDWRU (QHUJ\ IRU WKH VSULQJ ���� VHPHVWHU� 

LDXULQH DQG 6WHSKDQLH PDGH KLVWRU\ DV WKH ILUVW FKHPLFDO HQJLQHHULQJ VWXGHQWV 
wKHQ WKH\ wDONHG DFURVV WKH VWDJH DW FDOO ���� *UDGXDWLRQ� 
7KH\ UHSUHVHQW WKH ILUVW WZR JUDGXDWLQJ VWXGHQWV IURP WKH 'HSDUWPHQW RI &KHPLFDO 
(QJLQHHULQJ� 

/DXULQH ZDV ERUQ DQG UDLVHG LQ 'RXDOD� &DPHURRQ EHIRUH PRYLQJ WR WKH 8QLWHG 
SWDWHV� SKH OLYHG LQ 0RXQW PURVSHFW� IOOLQRLV ZKHUH VKH UHFHLYHG KHU DVVRFLDWH GHJUHH 
LQ (QJLQHHULQJ EHIRUH PRYLQJ WR :HVW 7H[DV� �I GHFLGHG WR WUDQVIHU WR 87P% EHFDXVH 
I ZDV ORRNLQJ IRU D VPDOO VFKRRO LQ WKH KHDUW RI WKH RLO DQG JDV IQGXVWU\�� /DXULQH 
SODQV WR MRLQ 7KH 8QLWHG SWDWHV NDY\ DV D NXFOHDU PURSXOVLRQ 2IILFHU� 

SWHSKDQLH ZDV ERUQ LQ &KLKXDKXD� &KLKXDFKXD 0H[LFR EXW JUHZ XS LQ 0LGODQG� SKH 
FKRVH 87 PHUPLDQ %DVLQ FROOHJH RI (QJLQHHULQJ VR VKH FRXOG VWD\ FORVH WR KRPH� 
SKH SODQV WR VWD\ DW 87 PHUPLDQ %DVLQ D OLWWOH ORQJHU ZKLOH VKH ZRUNV RQ HDUQLQJ D 
GUDGXDWH &HUWLILFDWH LQ (QJLQHHULQJ PURMHFW 0DQDJHPHQW

NRODQ +LQHV 

/DXULQH NJRXDWRX DQG SWHSKDQLH SLOYD

&ROOeJe RI (QJLQeerLQJ 1eZsOeWWer _ SSrLQJ / Summer ���� �



&ROOeJe RI (QJLQeerLQJ 1eZsOeWWer _ SSrLQJ / Summer ����    �

-DTXHOLQH PDGH KLVWRU\ DV RQH RI WKH ILUVW HOHFWULFDO HQJLQHHULQJ VWXGHQWV 
wKHQ VKH wDONHG DFURVV WKH VWDJH DW 6SULQJ ���� *UDGXDWLRQ 

-DTXHOLQH 2EUHTXH ZDV ERUQ DQG UDLVHG LQ &KLOH� SKH FDPH WR WKH 8QLWHG SWDWHV WR 
MRLQ %S �(OHFWULFDO (QJLQHHULQJ� SURJUDP GXULQJ )DOO ���� DW 87P%� �I GHFLGHG WR 
FRPH WR 87P% EHFDXVH WKH\ MXVW VWDUWHG ZLWK WKH (OHFWULFDO (QJLQHHULQJ SURJUDP DQG 
EHFDXVH P\ VLVWHU PRWLYDWHG PH�� 'XULQJ KHU VWD\ DW 87P% VKH SDUWLFLSDWHG LQ 
SHPHVWHU 8QGHUJUDGXDWH RHVHDUFK LQ (QJLQHHULQJ �S8R(� SURJUDP WR JDLQ 
H[SHULHQFH ZKLOH EHLQJ D IXOO�WLPH VWXGHQW DWKOHWH� SKH SODQV WR ZRUN DV D IXOO�WLPH 
HQJLQHHU LQ WKH SRZHU V\VWHP ILHOG DQG EHFRPH D PURIHVVLRQDO (QJLQHHU �P(��

AQNLW PDGH KLVWRU\ DV RQH RI WKH ILUVW HOHFWULFDO HQJLQHHULQJ VWXGHQWV DW 
VSULQJ ���� *UDGXDWLRQ 

$QNLW %KDWLD ZDV ERUQ DQG UDLVHG LQ IQGLD� +H PRYHG WR WKH 8QLWHG SWDWHV WR 
SXUVXH D GHJUHH LQ IQVWUXPHQWDWLRQ & &RQWURO (QJLQHHULQJ DQG JUDGXDWHG IURP 
2S8 �2NODKRPD SWDWH 8QLYHUVLW\� ZLWK D %DFKHORU RI 7HFKQRORJ\ GHJUHH LQ ����� 
+H KDV EHHQ HPSOR\HG ZLWK &KHYURQ DV DQ IQVWUXPHQWDWLRQ & &RQWURO SSHFLDOLVW 
DQG KDYH KHOG QXPHURXV SRVLWLRQV ZLWK ZRUN DVVLJQPHQWV LQ WKH 8�S�$ DQG $IULFD 
RYHU WKH SHULRG RI ODVW �� \HDUV� +H VWDUWHG VFKRRO DW 8�7�P�% (OHFWULFDO (QJLQHHULQJ 
SURJUDP LQ ���� DQG UHFHQWO\ JUDGXDWHG ZLWK D %�S GHJUHH LQ (OHFWULFDO 
(QJLQHHULQJ� +H LV DOUHDG\ DSSO\LQJ WKH NQRZOHGJH DQG VNLOOV KH OHDUQHG WKURXJK 
WKH SURJUDP LQ KLV GDLO\ ZRUN LQ WKH RLO & JDV LQGXVWU\� 

7KH (OHFWULFDO 
(QJLQHHULQJ GHJUHH UHFHLYHG ZLOO KHOS PH SURJUHVV ZHOO LQ P\ FDUHHU

�



6T8DENT6 ,NTERNAT,ONAL 
COM3ET,T,ON 

7KH SURMHFW REMHFWLYH ZDV WR GHYHORS D XVHU�IULHQGO\ DQG DQ 
DIIRUGDEOH R& �UDGLR�FRQWUROOHG� DLUSODQH IRU EHJLQQHU KREE\LVWV DOO 
DFURVV WKH PHUPLDQ %DVLQ� 7KLV DLUFUDIW SDUWLFLSDWHG LQ WKH ($S7 S$( 
$HUR 'HVLJQ FRPSHWLWLRQ WKDW ZDV KHOG LQ 'DOODV� 7H[DV� RQ 0D\ 
��� �����

7KH 87P% 7HDP ILQLVKHG LQ �WK SODFH IRU WKH RYHUDOO UHVXOW RI RYHU �� 
UHJLVWHUHG LQWHUQDWLRQDO WHDPV� $FFRUGLQJ WR S$( RIILFLDOV� QR ILUVW�
WLPH FRPSHWLWRUV KDYH HYHU EHHQ LQ WKH WRS �� LQ WKH 
FRPSHWLWLRQ·V KLVWRU\ XQWLO QRZ� )RU WKH GXUDWLRQ RI WKH 
FRPSHWLWLRQ� RXU GHVLJQHG DLUSODQH� (QDFt� DLUSODQH QR� )�����)� 
7HDP ���� FDUULHG D SD\ORDG RI � VRFFHU EDOOV IRU QLQH VXFFHVVIXO 
IOLJKWV DQG DGGHG ZHLJKW RI � SRXQGV RI UHFWDQJXODU FDUJR IRU 
PXOWLSOH IOLJKWV� (QDFt ZDV WKH IDYRULWH SODQH IRU RIILFLDOV� FRPSHWLWRUV� 
DQG MXGJHV� SKH UHFHLYHG PDQ\ FRPPHQGDWLRQV�

7KH UHVXOWV IURP WKH VFRUH VWDQGLQJV IRU 87P% 7HDP DUH� 
Ã �QG PODFH RI �� IQWHUQDWLRQDO 7HDPV LQ RHJXODU FODVV IRU 0RVW
%DOOV 'HOLYHUHG
Ã �WK PODFH RI �� IQWHUQDWLRQDO 7HDPV LQ RHJXODU &ODVV IRU 0LVVLRQ
PHUIRUPDQFH
�  �WK PODFH RI �� IQWHUQDWLRQDO 7HDPV LQ RHJXODU &ODVV IRU 2YHUDOO
SWDQGLQJV

&ROOeJe RI (QJLQeerLQJ 1eZsOeWWer _ SSrLQJ / Summer ����

7KH WHDP LV FRPSRVHG RI 87P% (QJLQHHULQJ VWXGHQWV� 
$rDsKi� 6KiPi]X�� 5DPirR� $QGXMR�� *DrrHt� 0DrtiQ� 'DQiHO�
6RtHOGR� DQG  IDFXOW\ DGYLVRU 'r�� %iEiDQ� 2JEXMi�� %HORZ DUH OLQNV IRU 
PRUH LQIRUPDWLRQ DERXW WKH FRPSHWLWLRQ

9LGHR� KWWSs�//\RuWu�Ee/Q/�=�uG�S0N
6WRU\� KWWSs�//ZZZ�uWSE�eGu/suFFess/����/��/eQJLQeerLQJ�sDe�DerR�
GesLJQ

NRUWK $0(RI&$N INN29$7I2N )2R N8&/($R ���� 

'\ODQ 2KUW� D VWXGHQW DW 87 PHUPLDQ %DVLQ &ROOHJH RI (QJLQHHULQJ 
FRPSHWHG LQ WKH NRUWK $PHULFDQ IQQRYDWLRQ IRU NXFOHDU ���� 
FRPSHWLWLRQ� PDNLQJ LW WR WKH VHFRQG SKDVH� +H FRPSHWHG RQ D WHDP 
ZLWK 0DGHOLQH /RFNKDUW� D PK� '� VWXGHQW DW NRUWK &DUROLQD VWDWH 
8QLYHUVLW\� DQG NRDK .OHHWNH IURP /RV $OPRV NDWLRQDO ODERUDWRU\� 
7RJHWKHU WKH\ WRRN VHFRQG SODFH LQ WKH FRPSHWLWLRQ IRU DOO RI NRUWK 
$PHULFD� 
7KH LGHD SLWFKHG IRU WKLV FRPSHWLWLRQ ZDV IRU D QHZ DQG H[FLWLQJ 
QXFOHDU IXHO WKDW WKH\ WHUPHG N8/8� 7KLV IXHO ZRXOG XWLOL]H 
NHSWXQLXP���� IURP VSHQW UHDFWRU ZDVWH WR IXHO WKH QH[W JHQHUDWLRQ RI 
IDVW HQHUJ\ VSHFWUXP VPDOO PRGXODU UHDFWRUV� 8WLOL]LQJ WKH NHSWXQLXP 
ZDVWH QRW RQO\ KDV DQ HIIHFW RI SLQFKLQJ WKH QXFOHDU IXHO F\FOH EXW 
DOVR GHFUHDVHV WKH QRQ SUROLIHUDWLRQ ULVN RI  WKLV ILVVLRQ SURGXFH�   
0RQWH &DUOR VLPXODWLRQV ZHUH SHUIRUPHG XWLOL]LQJ NHSWXQLXP����� 
ZLWK WKH UHVXOWV YDOLGDWLQJ WKDW D PL[ RI QHSWXQLXP� SOXWRQLXP� DQG 
XUDQLXP FRXOG EH XVHG WR IXHO D IDVW UHDFWRU� 7R WKLV HQG� LW ZDV 
IRXQG WKDW WKH SURGXFWLRQ RI WKLV IXHO FRXOG EHJLQ LPPHGLDWHO\� 
PLII\ EDFNLQJ RII H[LVWLQJ 0L[HG 2[LGH QXFOHDU IXHO LQIUDVWUXFWXUH� 
VR WKDW GHYHORSPHQW RI WKLV IXHO FRXOG EHJLQ LQ WKH QHDU IXWXUH� 
0HDQLQJ WKDW N8/8 XWLOL]H H[LVWLQJ LQIUDVWUXFWXUH IRU WKH LPPHGLDWH 
SURGXFWLRQ RI N8/8 IXHO� PURYLGLQJ D FKHDS� VDIH DQG HIIHFWLYH 
IXHO IRU WKH IXWXUH RI IDVW HQHUJ\ VSHFWUXP QXFOHDU SRZHU�    �



E;3ER,ENT,AL 
LEARN,N* 
S(0(S7(R 8N'(RGR$'8$7( R(S($R&+ IN (NGIN(((RING �S8R(� P2GR$0 

7KH S8R( SURJUDP SURYLGHV HQJLQHHULQJ VWXGHQWV DQ RSSRUWXQLW\ WR 
ZRUN FORVHO\ ZLWK IDFXOW\ DQG LQGXVWU\ SURIHVVLRQDOV RQ UHVHDUFK SURMHFWV 
GXULQJ WKH DFDGHPLF \HDU� 7KHVH SURMHFWV KHOS SUHSDUH VWXGHQWV IRU 
JUDGXDWH VFKRRO DQG WKH ZRUNIRUFH LQ HQJLQHHULQJ ILHOGV� PDUWLFLSDWLQJ LQ 
UHVHDUFK SURMHFWV SUHSDUHV VWXGHQWV LQ FULWLFDO WKLQNLQJ� WHDP�ZRUN� DQG 
KDQGV�RQ H[SHULHQFH LQ DSSO\LQJ WKHRUHWLFDO NQRZOHGJH JDLQHG LQ 
FODVVURRP WR VROYLQJ SUDFWLFDO HQJLQHHULQJ SUREOHPV� SWXGHQWV ZLOO EH H[SRVHG WR 
SURIHVVLRQDO GHYHORSPHQW� WHFKQLFDO DQG DFDGHPLF VHPLQDUV� S8R( OLQNV 
XQGHUJUDGXDWH VWXGHQWV ZLWK IDFXOW\ DQG LQGXVWU\ PHQWRUV� DQG LQWURGXFHV WKHP WR 
DGYDQFHG UHVHDUFK WRROV DQG GDWDEDVH DW WKH IURQWLHU RI HQJLQHHULQJ� 7KH S8R( 
SURJUDP LV GHVLJQHG IRU HQJLQHHULQJ VWXGHQWV WKDW DUH LQ WKH OHYHO RI SRSKRPRUH� 
-XQLRU� DQG SHQLRU \HDU ZLWK PLQLPXP FXPXODWLYH GP$ RI �������� SWXGHQWV ZLWK 
GP$ ORZHU WKDQ ��� DUH HQFRXUDJHG WR DSSO\ DQG ZLOO EH FRQVLGHUHG IRU 
FRQGLWLRQDO DFFHSWDQFH LQWR WKH SURJUDP� 7KH\ PXVW EH HQUROOHG GXULQJ WKH VHPHVWHU� 
DQG DYDLODEOH WR ZRUN RQ SURMHFW IRU DW OHDVW RQH VHPHVWHU� 7KH VHOHFWLRQ FULWHULD LV 
EDVHG RQ DFDGHPLF UHFRUG� D VWDWHPHQW RI SXUSRVH IRU WKH UHVHDUFK SURMHFW� DQG 
UHFRPPHQGDWLRQ E\ WKH IDFXOW\ PHPEHU ZKR ZLOO VXSHUYLVH WKH SURMHFW� S8R( 
SURJUDP VXSSRUWV KDQGV�RQ OHDUQLQJ WKURXJK WKH SHUIRUPDQFH RI H[SHULPHQWV 
DQG FXWWLQJ�HGJH UHVHDUFK SURMHFWV LQWR YDULRXV DFDGHPLF OHYHO RI 87P%
V 
HQJLQHHULQJ GLVFLSOLQHV RI FKHPLFDO� HOHFWULFDO� PHFKDQLFDO� DQG SHWUROHXP 
HQJLQHHULQJ� DHURVSDFH DQG QXFOHDU HQJLQHHULQJ WUDFNV� DQG VXE�GLVFLSOLQHV RI 
:DWHU (QHUJ\ NH[XV DQG (QHUJ\ S\VWHPV� 7KHUPR�)OXLGLFV� :LWKLQ WKHVH 
GLVFLSOLQHV� WKH VSHFLILF IDFXOW\ UHVHDUFK LQWHUHVWV LQFOXGH� K\GUDXOLF IUDFWXULQJ 
IOXLGV� PRGHOLQJ RI UHVHUYRLUV� &2� HQKDQFHG RLO UHFRYHU\� SURGXFHG 
ZDWHU DQG ZDVWHZDWHU PDQDJHPHQW� ZDWHU UHXVH�UHF\FOH� QDQRPDWHULDOV�
HQKDQFHG PHPEUDQH ILOWUDWLRQ DQG GHVDOWLQJ RI SURGXFHG ZDWHU� QDQR�
SKRWRFDWDO\VW IRU DGYDQFHG R[LGDWLRQ�UHGXFWLRQ SURFHVVHV� UHDO�WLPH RQ�OLQH 
VHQVRU DQG PRQLWRULQJ V\VWHP� UDSLG VSUD\ HYDSRUDWLRQ DQG GLUHFW 
HYDSRUDWLRQ� GHVLJQ RI KHDW H[FKDQJHUV� ��SKDVH IORZ� %XLOGLQJ (QHUJ\ (IILFLHQF\ 
DQG +HDWLQJ� 9HQWLODWLRQ� $LU &RQGLWLRQLQJ DQG RHIULJHUDWLRQ �+9$& & R�� PHWDO�
RUJDQLF IUDPHZRUN FDWKRGH PDWHULDOV IRU /L�LRQ EDWWHULHV� IXHO 
FHOOV� &RPSXWDWLRQDO )OXLG '\QDPLFV� IQWHJUDWHG &RPSXWDWLRQDO 0DWHULDOV 
(QJLQHHULQJ� PDUWLFOH SZDUP 2SWLPL]DWLRQ 0HWKRG� DQG $UWLILFLDO IQWHOOLJHQFH� 
PURMHFWV IURP WKH S8R( SURJUDP ZHUH SUHVHQWHG DW WKH FROOHJH RI (QJLQHHULQJ 
RHVHDUFK ([SR� 

RE6EARCH    E;3O 
7KH RHVHDUFK ([SR ZDV D MRLQW HYHQW LQYROYLQJ SRVWHU SUHVHQWDWLRQV IURP WKH 
S8R( SURJUDP VWXGHQWV� GUDGXDWH VWXGHQWV� DQG DOO LQWHUHVWHG SDUWLFLSDQWV� IQ 
FRQMXQFWLRQ ZLWK WKH 'HFHPEHU ���� (QJLQHHULQJ $GYLVRU\ %RDUG 0HHWLQJ�  'U %LELDQ 
2JEXML DQG 'U� $QYHHNVK .RQHUX RUJDQL]HG WKH HYHQW RQ EHKDOI RI WKH 
&ROOHJH� ([DPSOHV RI WKH UHVHDUFK ZRUN DUH VKRZQ EHORZ� 

&ROOeJe RI (QJLQeerLQJ 1eZsOeWWer _ SSrLQJ / Summer ���� ϲ



&ROOeJe RI (QJLQeerLQJ 1eZsOeWWer _ SSrLQJ / Summer ����

NRQUHQHZDEOH PHWKRGV PDNH XS ������ RI FXUUHQW +� 
SURGXFWLRQ ZLWK WKH PDMRULW\ SURGXFHG WKURXJK VWHDP PHWKDQH 
UHIRUPLQJ� (OHFWURO\VLV PDNHV XS ���� RI +� SURGXFWLRQ DQG FDQ 
EH FDUULHG RXW ZLWK UHQHZDEOH RU QRQUHQHZDEOH HQHUJ\� 2WKHU 
UHQHZDEOH WHFKQLTXHV LQFOXGH� ELRPDVV JDVLILFDWLRQ� S\URO\VLV DQG 
SKRWRFDWDO\VLV� +\GURJHQ LV WKH PRVW DEXQGDQW HOHPHQW LQ WKH 
XQLYHUVH DQG LV SURYHQ WR EH FOHDQ DQG HIILFLHQW ZKHQ XVHG LQ D 
K\GURJHQ IXHO FHOO� +RZHYHU� JHQHUDOO\ +\GURJHQ GRHV QRW H[LVW 
QDWXUDOO\ LQ SXUH +� JDV IRUP RQ HDUWK� DQG FXUUHQW PHWKRGV RI 
SURGXFWLRQ DUH QHW QHJDWLYH DQG UHOHDVH JUHHQ KRXVH JDVHV�

'U $QYHHNVK .RQHUX DQG KLV JUDGXDWH VWXGHQW� NRODQ +LQHV� 
LV LQYHVWLJDWLQJ �'HQVLW\ )XQFWLRQDO 7KHRU\ DQG NRQ�
(TXLOLEULXP GUHHQ )XQFWLRQ EDVHG� )LUVW�PULQFLSOHV SWXG\ RQ 
WKH (IIHFW RI SXEVWLWXWLRQV LQ =�SFKHPH PKRWR FDWDO\WLF 
0DWHULDOV� 7KH &DVH RI 7I2� 

�� IRU SRWHQWLDO DSSOLFDWLRQ LQ +� 
SURGXFWLRQ� 

$ 0LFURJULG LV D VPDOO�VFDOH HOHFWULF SRZHU GLVWULEXWLRQ QHWZRUN� IW 
LV FRPSRVHG RI YDULRXV GLVWULEXWHG         HOHFWULF SRZHU VRXUFHV 
FRQQHFWHG WR WKH PDLQ EXV WKURXJK SRZHU HOHFWURQLFV FRQYHUWHUV 
VXSSO\LQJ YDULRXV GLVWULEXWHG ORDGV� IQ WKLV ZRUN� D 0LFURJULG 
PRGHO LV VLPXODWHG LQ FRQVXOWDWLRQ ZLWK 2P$/�R7 WKDW LV 
FRQQHFWHG WR D VWURQJ HOHFWULF QHWZRUN� 7KLV 0LFURJULG LV 
LPSOHPHQWHG LQ D KDUGZDUH�LQ�WKH�ORRS �+I/� VHWXS� 7KH 
0LFURJULG LV FRQWUROOHG E\ D GDVKERDUG RQ R7�/DE� DOORZLQJ WKH 
XVHU WR PDQDJH GLIIHUHQW WDVNV DQG YDULDEOHV RQ WKH V\VWHP� 7KH 
0LFURJULG LV FRQWUROOHG E\ WKH 0LFURJULG &RQWUROOHU VXFK WKDW WKH 
XVHU FDQ PDQDJH YDULRXV YDULDEOHV� VZLWFK WR WKH PDLQ JULG� 
EDWWHU\ HQHUJ\ VWRUDJH V\VWHP� P9 JHQHUDWLRQ V\VWHP� ZLQG 
WXUELQH� GLHVHO JHQHUDWRU� FULWLFDO ORDG� VKHG�DEOH ORDG� DQG 
GHPDQG UHVSRQVH� $OO WKHVH YDULDEOHV DUH LQWHUFRQQHFWHG WKURXJK 
WKH 0LFURJULG EXV� 

'U 2PDU $OL %HJ DQG KLV VWXGHQWV� -DFTXHOLQH 2EUHTXH DQG 
.DQGXV %R[� LV LQYHVWLJDWLQJ �+DUGZDUH�IQ�WKH�/RRS �+I/� RHDO�
7LPH SLPXODWLRQ RI D 0LFURJULG

� 

7R ILUVW XQGHUVWDQG WKH PDOOHDELOLW\ RI DQ RUWKRWLF GHYLFH GXULQJ 
WKH WHVWLQJ VWXGLHV� LW LV FUXFLDO WR LQYHVWLJDWH WKH IXQFWLRQV QHHGHG 
WR DFKLHYH WKH FRPIRUW RI LQGLYLGXDO XVHUV� 7KH DQWKURSRPRUSKLF 
WHVWEHG KDQG LV IRFXVHG RQ VLPXODWLQJ WKH KXPDQ NLQHPDWLFV DQG 
DSSOLHG IRUFHV IRXQG LQ HYHU\ GD\
V YDULHW\ RI WDVN� 7KH KXPDQ 
KDQG LV FRQQHFWHG WR WKH ZULVW WKURXJK WKH SDOP DQG LV HQGRZHG 
ZLWK IRXU '2) RQ DOO WKH ILQJHUV� ILYH QRQ�LQWHUVHFWLQJ '2) RQ WKH 
WKXPE DQG VL[ '2) RQ WKH ZULVW DFWXDWHG E\ DERXW IRUW\ PXVFOHV� 
LQ RUGHU WR DFKLHYH OLNHQHVV WR WKH KXPDQ KDQG� WKHUH VKRXOG EH D 
IRFXV RQ WKH SKDODQJHV VSHFLILF ERQH VWUXFWXUH DQG GHVLJQ� :KHQ 
IDEULFDWLQJ DQ RUWKRVLV LV LPSRUWDQW WR UHFRJQL]H WKH IDFWRUV 
SUHVHQWHG XSRQ WKH WULDO RI DQ RUWKRWLF GHYLFH OLNH UHJLRQDO 
SUHVVXUH� ZHLJKW�EHDULQJ� SURQDWLRQ DQG VXSLQDWLRQ� DQG HYHQ VNLQ 
LUULWDELOLW\� 

'U /RNHVK SDKDUDQ DQG KLV VWXGHQW� 0HODQ\ $]RFDU� LV 
LQYHVWLJDWLQJ 

$QWKURSRPRUSKLF 7HVWEHG +DQG WR 7HVW 2UWKRWLF 
+DQG 'HYLFHV

� 

ϳ



7KLV ZRUN UHSRUWV WKH ILUVW WRWDO GLVVROYHG VROLG PDS IRU SURGXFHG 
ZDWHU LQ WKH �� FRXQWLHV RI PHUPLDQ %DVLQ� 8QLWHG SWDWHV� 7KH PDS 
ZDV GHYHORSHG XVLQJ �� \HDUV ����� WR ����� ZRUWK RI GDWDVHWV 
��� PLOOLRQ GDWD SRLQWV� IURP WKH 8QLWHG SWDWH GHRORJLFDO SXUYH\ 
�8SGS� GDWDEDVH� 7KH GDWDVHW ZDV JURXSHG E\ FRXQWLHV� 
IRUPDWLRQV� JHRFKHPLFDO ZDWHU FRQVWLWXHQWV �FDWLRQV� DQLRQV� 
RUJDQLFV� WR JDLQ LQVLJKW LQWR WKH FRQVWLWXHQW FRQFHQWUDWLRQV
 
VSDWLDO FKDQJHV� RHVXOWV VKRZHG VSDWLDO YDULDELOLW\ RI 7RWDO 
'LVVROYH SROLGV �7'S� DFURVV WKH PHUPLDQ %DVLQ� UDQJLQJ IURP 
����� WR ������� PJ�O� 7KLV LQIRUPDWLRQ LV FULWLFDO IRU GHVLJQLQJ 
DQG GHYHORSLQJ SURGXFHG ZDWHU WUHDWPHQW WHFKQRORJLHV� IW 
VXJJHVWV WKDW WKH WUHDWPHQW WHFKQRORJ\ VKRXOG EH IOH[LEOH HQRXJK 
WR KDQGOH WKH ZLGH UDQJHV RI 7'S� $ RQH�VL]H�ILWV�DOO WHFKQRORJ\ 
ZLOO EH LQDGHTXDWH�

$GGLWLRQDOO\� DQDO\]LQJ WKH 8SGS GDWD DQG GDWDVHW IURP WKH 
LQGXVWU\ VXJJHVWV DQ HPSLULFDO FRUUHODWLRQ EHWZHHQ 7'S� FKORULQH 
�&O�� VRGLXP �ND�� DQG FDOFLXP �&D� IRU SURGXFHG ZDWHU� 7KHVH 
UHODWLRQV DUH DSSURSULDWH WR SUHGLFW 7'S YDOXHV IRU SURGXFHG 
ZDWHU� DQG LW VXJJHVWV WKDW &O KDV WKH PRVW VXEVWDQWLDO LQIOXHQFH 
RQ 7'S WKDQ ND� 2QH SDUW SHU PLOOLRQ �SSP� RI &O UHVXOWV LQ 
DSSUR[LPDWHO\ ���� SSP RI 7'S� ZKHUHDV RQH SSP RI VRGLXP 
OHDGV WR ���� SSP RI 7'S� &O DQG ND LRQV FRQWULEXWH PRUH WR 7'S 
FRQFHQWUDWLRQ WKDQ &D� ND FRPELQHV ZLWK &O WR IRUP VRGLXP 
FKORULGH �ND&O� DQG SUHFLSLWDWH IURP H[WUHPHO\ VROXEOH EULQH� 
ZKHUHDV &D FRPELQHV ZLWK ELFDUERQDWH� FDUERQDWH� RU VXOIDWH LRQV 
DQG SUHFLSLWDWH PLQHUDO VFDOHV�

'U %LELDQ 2JEXML LV LQYHVWLJDWLQJ 

'DWD $QDO\WLFV� $ GHRVSDWLDO 
0DSSLQJ DQG PKHQRPHQRORJLFDO RHODWLRQVKLS )RU 7RWDO 'LVVROYHG 
SROLGV LQ PURGXFHG :DWHU

�
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RE6EARCH AND 
E;TRAM8RAL
F8ND,N*
)RU WKH ILUVW WLPH� RXU IDFXOW\ VHUYLQJ DV PIV �PULQFLSDO IQYHVWLJDWRUV� RU &R�PIV 
JHQHUDWHG D FRPELQHG WRWDO RI QHDUO\ ��� PLOOLRQ LQ DZDUGV LQ H[WHUQDOO\ IXQGHG 
SURMHFWV IURP WKH 8S 'HSDUWPHQW RI (GXFDWLRQ� NDWLRQDO SFLHQFH )RXQGDWLRQ� 
8S 'HSDUWPHQW RI 'HIHQVH� $&S PHWUROHXP RHVHDUFK )XQG� 7+(&% �7H[DV 
+LJKHU (GXFDWLRQ &RRUGLQDWLQJ %RDUG�� DQG SULYDWH LQGXVWU\� 7KHLU ZRUN ZLOO 
HQKDQFH H[FHOOHQFH LQ S7(0 HGXFDWLRQ� GHYHORS GDWD VFLHQFH LQ (QJLQHHULQJ 
FXUULFXOXP� VWXG\ WKH SKDVH EHKDYLRU RI HPXOVLRQ ZLWK KLJK SDUWLFOH ORDGLQJ� 
GHYHORS QRYHO WKHRU\ DQG FRPSXWDWLRQDO PHWKRGV IRU QDQR�DEVRUEHQW 
PDWHULDOV� DQG GHYHORS RLOILHOG�ZDWHU WUHDWPHQW PHWKRGV EDVHG RQ UHQHZDEOH 
HQHUJ\ VRXUFHV� +HUH DUH D IHZ KLJKOLVJKWV�

´6WUHQJWKHQLQJ WKH 6TEM 3LSHOLQH ² 8T 3HUPLDQ %DVLQµ 

7KH PI �PULQFLSDO IQYHVWLJDWRU�� 'U� 2PDU %HJ� DQG &R�PI� 'U� RDM 'DNVKLQDPXUWK\ 
UHFHLYHG D JUDQW IURP WKH 8�S� 'HSDUWPHQW RI (GXFDWLRQ WKURXJK WKH +LVSDQLF 
SHUYLQJ IQVWLWXWLRQV ² SFLHQFH� 7HFKQRORJ\� (QJLQHHULQJ� DQG 0DWKHPDWLFV �+SI�
S7(0� SURJUDP� 7KH ���� PLOOLRQ JUDQW DZDUG LV WR HQKDQFH H[FHOOHQFH LQ S7(0 
(GXFDWLRQ SURJUDP RYHU ILYH \HDUV EHWZHHQ 2FWREHU ���� DQG SHSWHPEHU ����� 
7KH JUDQW KHOSV WKH WDUJHW VWXGHQW SRSXODWLRQ� L�H�� LQFUHDVH WKH HQUROOPHQW UDWH� 
LQFUHDVH UHWHQWLRQ UDWH� LQFUHDVH WKH JUDGXDWLRQ UDWH� DQG GHYHORS D VNLOO�VHW 
IRU WKRVH VWXGHQWV� 7KH SURMHFW ZLOO DFKLHYH WKHVH JRDOV WKURXJK VXPPHU 
FDPSV� VXSSOHPHQWDO LQVWUXFWLRQV� WXWRUV� OLIH FRDFKHV� VWXGHQW UHVHDUFK 
IHOORZVKLSV� VWXGHQW LQWHUQVKLSV� DQG H[SHQVHV IRU WKH SURMHFW SHUVRQQHO DQG 
WKH H[WHUQDO HYDOXDWRUV� IQ DGGLWLRQ� WKLV SURJUDP ZLOO KHOS XV FUHDWH DQ 
DGGLWLRQDO IRXU SURIHVVLRQDO VWDII SRVLWLRQV� LQFOXGLQJ SURMHFW PDQDJHU DQG VHOI�
VXVWDLQ� IRU WKH QH[W ILYH \HDUV�

�LHYHUDJLQJ WKH 3KDVH %HKDYLRU RI 3DUWLFOHV -DPPHG EPXOVLRQ IRU DHVLJQHU 
3RURXV MDWHULDOV

 

7KH PI �PULQFLSDO IQYHVWLJDWRU�� 'U� 0ROOD +DVDQ� UHFHLYHG DQ 8QGHUJUDGXDWH NHZ 
IQYHVWLJDWRU �8NI� DZDUG IRU �������� IURP WKH $PHULFDQ &KHPLFDO SRFLHW\ 
PHWUROHXP RHVHDUFK )XQG �$&S PR)�� 7KH IXQGLQJ RI WKH UHVHDUFK ZLOO EH XVHG 
WR VWXG\ WKH SKDVH EHKDYLRU RI HPXOVLRQ ZLWK KLJK SDUWLFOH ORDGLQJ� $ PL[LQJ 
SDWKZD\ ZLOO EH GHYHORSHG WR PDNH GHVLJQHU SRURXV PDWHULDOV ZLWK WXQDEOH 
SRURVLW\ DQG SRUH VWUXFWXUHV� 7KH SRURXV PDWHULDOV DUH VXLWDEOH IRU PDVV WUDQVSRUW�



´6TTR 3KDVH ,� NRYHO AGVRUEHQWV IRU 6HOHFWLYH RHPRYDO RI 
NDWXUDOO\ OFFXUULQJ RDGLRQXFOLGH MDWHULDOV �NORM� IURP FUDFNLQJ�3URGXFHG 
WDWHUµ 

7KH PI �PULQFLSDO IQYHVWLJDWRU�� PURIHVVRU 'U� 8UPLOD 0� 'LZHNDU �SWRFKDVWLF 
RHVHDUFK 7HFKQRORJLHV //&� 8I&�� DQG &R�PI� 'U� RDMLE 0XNKHUMHH �87P%� 
UHFHLYHG D JUDQW IURP WKH 8�S� NDWLRQDO SFLHQFH )RXQGDWLRQ �NS)� RI ��������� 
7KH PHUPLDQ %DVLQ LV DQ RLO�DQG�JDV�SURGXFLQJ DUHD� DSSUR[LPDWHO\ ��� PLOHV 
ZLGH DQG ��� PLOHV ORQJ� ORFDWHG LQ :HVW 7H[DV DQG WKH VRXWKHDVWHUQ NHZ 
0H[LFR DUHD� 2YHU ������ GULOOLQJ SHUPLWV �IRU QHZ ZHOOV DQG UH�HQWU\� KDYH EHHQ 
LVVXHG IRU WKH PHUPLDQ %DVLQ E\ WKH 7; RR& VLQFH ����� IQ UHFHQW \HDUV� RLO DQG 
JDV SURGXFHUV KDYH HPSOR\HG IUDFNLQJ� WKDW KDYH FKDQJHG RLO DQG JDV ZDVWHV
 
SURILOH � ERWK LQ WHUPV RI UDGLRDFWLYLW\ DQG YROXPHV SURGXFHG� 7KH JHRORJLF 
IRUPDWLRQV WKDW FRQWDLQ RLO DQG JDV GHSRVLWV DOVR FRQWDLQ QDWXUDOO\�RFFXUULQJ 
UDGLRQXFOLGHV� ZKLFK DUH UHIHUUHG WR DV NDWXUDOO\ 2FFXUULQJ RDGLRDFWLYH 
0DWHULDOV �N2R0�� 2LO DQG JDV IUDFNLQJ EULQJ N2R0 WR WKH VXUIDFH LQ D 
FRQFHQWUDWHG IRUP� ZKLFK FRXOG SRVH D UDGLDWLRQ VDIHW\ KD]DUG� IQ ����� G7I 
FDUULHG RXW D 7HFKQR�HFRQRPLF $VVHVVPHQW RI :DWHU 0DQDJHPHQW SROXWLRQV 
SURMHFW ������ VXSSRUWHG E\ �� FRPSDQLHV
 FRQVRUWLXP� 7KLV FRQVRUWLXP LGHQWLILHG 
PDQ\ SULRULW\ LQGXVWULDO FKDOOHQJHV IRU WKH SUH� DQG SRVW�FURVVRYHU VWDJHV RI 
D VKDOH JDV� GHYHORSPHQW DUHD
V ZDWHU�EDVHG OLIH F\FOH DQG LGHQWLILHG N2R0 
UHPRYDO DV RQH RI WKH KLJKHVW SULRULW\ UHVHDUFK DUHDV� 7KH\ DOVR DVFHUWDLQHG WKDW 
WKHUH LV FXUUHQWO\ QR FRPPHUFLDO SURGXFW RQ WKH PDUNHW WR VHOHFWLYHO\ UHPRYH 
N2R0 IURP FRQFHQWUDWHG SURGXFHG DQG IORZEDFN ZDWHU� 7KLV S77R SURSRVDO 
DGGUHVVHV WKLV SUREOHP�

7KH IXQGLQJ ZLOO EH XVHG IRU WKH GHYHORSPHQW RI WKHRU\ DQG FRPSXWDWLRQDO 
PHWKRGV ZLWK WKH GURXS &RQWULEXWLRQ PHWKRG �G&0� DQG D QRYHO RSWLPL]DWLRQ�
EDVHG &RPSXWHU�DLGHG PROHFXODU GHVLJQ �&$0'� IUDPHZRUN� 'U� 'LZHNDU·V JURXS 
JHQHUDWHG RUGHU�RI�PDJQLWXGH EHWWHU FOD\�EDVHG DGVRUEHQWV WKDQ FXUUHQWO\ 
FRPPHUFLDOO\ DYDLODEOH RU SXEOLVKHG DGVRUEHQWV IRU UHPRYDO RI SURGXFHG ZDWHU 
LPSXULWLHV� +RZHYHU� WKHVH PRGHOLQJ UHVXOWV QHHG WR EH YHULILHG H[SHULPHQWDOO\ E\ 
V\QWKHVL]LQJ WKHVH QHZ DGVRUEHQWV DQG FRPSDULQJ WKHLU DGVRUSWLRQ EHKDYLRU WR 
WKH� WKHRUHWLFDOO\ SUHGLFWHG LVRWKHUPV EHIRUH FRPPHUFLDOL]LQJ WKHP� 7KH UHVHDUFK 
ZLOO UHVXOW LQ HIILFLHQW DQG FRVW�HIIHFWLYH DGVRUEHQWV FXVWRPL]HG IRU WKH W\SH RI 
ZDWHU FRQWDPLQDWLRQ HQFRXQWHUHG XVLQJ WKH QHZ &$0' IUDPHZRUN DQG FXWWLQJ�
HGJH H[SHULPHQWV�

7KH LGHD RI XVLQJ &$0' IRU N2R0 DGVRUEHQWV LV D QRYHO FRQFHSW WKDW KDV QHYHU 
EHHQ XVHG EHIRUH� 7KH SURSRVHG UHVHDUFK LV RI FRQVLGHUDEOH IXQGDPHQWDO DQG 
SUDFWLFDO VLJQLILFDQFH WR WKH DUHD RI SURGXFHG ZDWHU WUHDWPHQW WKDW LV H[SHFWHG WR 
UHPRYH ��� RI N2R0 IURP SURGXFHG ZDWHUV HIIHFWLYHO\� 7KLV DSSURDFK DOVR 
UHGXFHV WKH FRVW RI WUHDWPHQW WHFKQRORJ\� 7KLV LV JRLQJ WR KDYH D WUHPHQGRXV 
LPSDFW RQ WKH IUDFNLQJ LQGXVWU\� 7KLV XQLTXH FDSDELOLW\ SURYLGHV D FRPSHWLWLYH 
HGJH LQ WKH SURGXFHG ZDWHU PDUNHW IRU VWRFKDVWLF UHVHDUFK ZKLFK LV H[SHFWHG WR 
FDSWXUH DW OHDVW �� RI WKH PDUNHW LQ WKH QH[W WHQ \HDUV� 7KH SURMHFW SODQV WR 
GLVVHPLQDWH UHVXOWV WKURXJK SUHVHQWDWLRQV DW S%IR FRQIHUHQFHV DQG ZHELQDUV�
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7KH 8QLYHUVLW\ RI 7H[DV PHUPLDQ %DVLQ &ROOHJH RI 
(QJLQHHULQJ KDV UHFHLYHG D JHQHURXV GRQDWLRQ RI VRIWZDUH 
IURP PHWUROHXP ([SHUWV �PHWH[�� DQ LQWHUQDWLRQDO FRPSDQ\ WKDW 
GHYHORSV HQJLQHHULQJ VRIWZDUH IRU WKH SHWUROHXP LQGXVWU\� 7KH 
VRIWZDUH LV HTXLYDOHQW WR ���� PLOOLRQ� 'U� $O]DKDEL VDLG WKDW 
WKLV VRIWZDUH ZLOO EH XVHG LQ SHWUROHXP HQJLQHHULQJ FODVVHV WR 
HQKDQFH VWXGHQW OHDUQLQJ LQ WKH DUHDV RI RLO DQG JDV 
SURGXFWLRQ V\VWHPV LQFOXGLQJ UHVHUYRLU� ZHOOV� DQG WKH VXUIDFH QHWZRUN� 



87 PHUPLDQ %DVLQ
V &ROOHJH RI (QJLQHHULQJ LV WKULOOHG WR RIIHU WKLV VWDWH�RI�
WKH�DUW VRIWZDUH WR RXU VWXGHQWV� 7KH PHWUROHXP ([SHUWV VRIWZDUH ZLOO DOORZ 
KDQGV�RQ WUDLQLQJ WR VXSSRUW XQGHUVWDQGLQJ RI GDWD ZKLOH 
HTXLSSLQJ VWXGHQWV ZLWK VNLOOV WKH\ ZLOO QHHG ZKHQ WKH\ HQWHU 
WKH ZRUNIRUFH�

 VDLG 'HDQ RI WKH &ROOHJH RI (QJLQHHULQJ� 'U� 
GHRUJH NQDQQD� 

87 PHUPLDQ %DVLQ HQJLQHHULQJ VWXGHQWV ZLOO QRZ EH 
ZRUNLQJ ZLWK WKH VDPH VRIWZDUH WKDW LQGXVWU\ OHDGHUV XVH HYHU\ GD\ LQ 
WKH PHUPLDQ %DVLQ�



7KH VRIWZDUH ZLOO FKDOOHQJH HQJLQHHULQJ VWXGHQWV WR GHWHUPLQH 
WKH RSWLPXP VHWWLQJ WR PD[LPXP SURGXFWLRQ RU UHYHQXH� WDNLQJ 
DFFRXQW RI DOO FRQVWUDLQWV WKDW DUH VHW LQ WKH SHWUROHXP V\VWHP� 
7KHVH UHVXOWV FDQ WKHQ EH XVHG WR LPSOHPHQW DGMXVWPHQWV DW WKH 
ILHOG OHYHO WR DFKLHYH WKH EHVW UHVXOWV� IQ DGGLWLRQ WR WKH UHVHUYRLU 
VLPXODWLRQV� WKLV VRIWZDUH ZLOO DOVR KHOS VWXGHQWV OHDUQ DQG PRGHO D 
SHWUROHXP SURGXFWLRQ V\VWHP PRUH DFFXUDWHO\� 7KH VRIWZDUH PRGHOV ZLOO 
UXQ WRJHWKHU� DOORZLQJ WKH HQJLQHHU WR GHVLJQ FRPSOHWH ILHOG PRGHOV� 
7KH PRGHOV FDQ LQFOXGH WKH UHVHUYRLU WDQNV� DOO WKH ZHOOV� DQG WKH 
VXUIDFH JDWKHULQJ V\VWHP� IW FDQ PRGHO DQG RSWLPL]H WKH 
SURGXFWLRQ DQG WKH ZDWHU RU JDV LQMHFWLRQ V\VWHP VLPXOWDQHRXVO\� 

IPSOHPHQWLQJ WKH PHWUROHXP ([SHUWV VRIWZDUH LV MXVW DQRWKHU ZD\ 
87 PHUPLDQ %DVLQ
V &ROOHJH RI (QJLQHHULQJ FRQWLQXHV WR VHUYH RXU 
UHJLRQ E\ SURGXFLQJ KLJK�TXDOLW\ JUDGXDWHV� RHFHQWO\� WKH &ROOHJH RI 
(QJLQHHULQJ ZDV DZDUGHG WKH �� %HVW 9DOXH (QJLQHHULQJ SFKRRO 
LQ 7H[DV E\ EHVWYDOXHVFKRROV�RUJ

7R OHDUQ PRUH DERXW 87P%
V &ROOHJH RI (QJLQHHULQJ RU WR DSSO\� 
YLVLW XWSE�HGX�HQJLQHHULQJ

TEACH,N* 
P(7R2/(80 (;P(R7S �P(7(;� '2N$7( $N (48I9$/(N7 2) ���� 0I//I2N S2)7:$R( 72 7+( &2//G( 
2) (NGIN((RING 
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;72 (QHUJ\� DQ ([[RQ 0RELO VXEVLGLDU\� JHQHURXVO\ VSRQVRUHG WKH 
HQJLQHHULQJ VXPPHU FDPS� IW LV DQ RXWUHDFK H[SHULHQWLDO SURJUDP ZLWK 
WKH REMHFWLYH RI LJQLWLQJ LQWHUHVW DPRQJ PLGGOH DQG KLJK VFKRRO VWXGHQWV 
LQ YDULRXV IDFHWV RI HQJLQHHULQJ WKURXJK KDQGV�RQ DFWLYLWLHV 
GHPRQVWUDWLQJ SULQFLSOHV LQ FKHPLFDO HQJLQHHULQJ� HOHFWULFDO HQJLQHHULQJ� 
PHFKDQLFDO HQJLQHHULQJ� QXFOHDU HQJLQHHULQJ� SHWUROHXP HQJLQHHULQJ� VRODU 
HQHUJ\� DQG ZLQG HQHUJ\� 

7KLV FDPS ZDV IRU PLGGOH DQG KLJK VFKRRO VWXGHQWV WR OHDUQ HQJLQHHULQJ 
VXEMHFWV XQGHU WKH JXLGDQFH RI WKH 87P% (QJLQHHULQJ IDFXOW\� :H RIIHUHG 
DQ H[FHOOHQW OHDUQLQJ RSSRUWXQLW\ WR \RXQJ OHDGHUV DQG HQJLQHHUV WKDW WKH\ 
ZRXOG QRW JHW DW KRPH� 2XU YLVLRQ LV WR DGYDQFH H[FHOOHQFH DQG H[WHQG 
OHDUQLQJ IRU DOO PLGGOH DQG KLJK VFKRRO VWXGHQWV WR LQVSLUH WKHP WRZDUG 
IXWXUH S7(0 SXUVXLWV� 7KH 87P% HQJLQHHULQJ VXPPHU FDPS DLPV DW 
SURPRWLQJ VWXGHQW HQJDJHPHQW DQG FRPSOHWLRQ WKURXJK SFLHQFH� 
7HFKQRORJ\� 0DWKHPDWLFV� DQG (QJLQHHULQJ �S7(0� DFWLYLWLHV� 

7KH VWXGHQWV SXW WKHLU FUHDWLYLW\ DQG LQJHQXLW\ WR WKH WHVW� )URP 
FRGLQJ WR FKHPLFDO UHDFWLRQV� WKH\ OHDUQHG UHDO�ZRUOG HQJLQHHULQJ 
SULQFLSOHV DQG VNLOOV� SWXGHQWV H[SORUHG KRZ VFLHQFH� WHFKQRORJ\� 
HQJLQHHULQJ� DQG PDWK FDQ RSHQ XS RSSRUWXQLWLHV� OHDG WR UHZDUGLQJ 
HQJLQHHULQJ FDUHHUV� DQG VKDSH WKH ZRUOG DURXQG WKHP� 

7KH 87P% &ROOHJH RI (QJLQHHULQJ RIIHUV D ZRUOG�FODVV DQG VWXGHQW�
FHQWHUHG XQGHUJUDGXDWH HQJLQHHULQJ HGXFDWLRQ WKURXJK WKH LQWHJUDWLRQ RU 
UHVHDUFK LQWR WHDFKLQJ� H[SHULHQWLDO OHDUQLQJ� KDQGV�RQ GHVLJQ 
FRPSHWLWLRQV� DQG LQWHUQVKLSV� 2XU XQGHUJUDGXDWH UHVHDUFK LQ 
HQJLQHHULQJ SURJUDP SURYLGHV VWXGHQWV DQ RSSRUWXQLW\ WR HDUQ VWLSHQGV 
ZKLOH ZRUNLQJ FORVHO\ ZLWK IDFXOW\ DQG LQGXVWU\ SURIHVVLRQDOV RQ SURMHFWV 
GXULQJ WKH DFDGHPLF \HDU DQG � RU VXPPHU� 2XU 0LQL�%DMD S$( FRPSHWLWLRQ 
RIIHUV VWXGHQWV KDQGV�RQ H[SHULHQFH WR GHVLJQ� EXLOG DQG WHVW DQ RII�URDG 
YHKLFOH� 2XU SDLG LQWHUQVKLS SURJUDP RIIHUV DQ RSSRUWXQLW\ IRU VWXGHQWV WR 
ZRUN ZLWK SUDFWLFLQJ (QJLQHHUV WR VROYH UHDO�ZRUOG HQJLQHHULQJ 
SUREOHPV� :LWK RYHU �� (QJLQHHULQJ IQGXVWU\ $GYLVRU\ %RDUG PHPEHUV� 
RXU VWXGHQWV DUH FRQVWDQWO\ VRXJK DIWHU IRU LQWHUQVKLS RSSRUWXQLWLHV� 

2XU SURJUDP LQ &KHPLFDO (QJLQHHULQJ� (OHFWULFDO (QJLQHHULQJ� 
0HFKDQLFDO (QJLQHHULQJ� DQG PHWUROHXP (QJLQHHULQJ DUH KLJKO\ UDQNHG� 
)RU H[DPSOH� PHWUROHXP (QJLQHHULQJ ZDV UDQNHG �� E\ 8S NHZV & :RUOG 
RHSRUW IRU JUDGXDWHV ZLWK WKH KLJKHVW VDODU\ LQ WKH QDWLRQ� 0HFKDQLFDO 
(QJLQHHULQJ LQ ���� KDG D ���� SDVVLQJ UDWH LQ WKH )XQGDPHQWDO RI 
(QJLQHHULQJ �)(� ([DP� )( LV WKH ILUVW H[DP WRZDUGV REWDLQLQJ D SURIHVVLRQDO 
HQJLQHHULQJ OLFHQVH LQ WKH 8QLWHG SWDWHV� 

'U� 0HVXW <XUXNFX� PK� '�� SRVWGRFWRUDO RHVHDUFKHU DW 87 PHUPLDQ %DVLQ 
&ROOHJH RI (QJLQHHULQJ OHDGV WKH FDPS ZLWK D WHDP RI IDFXOW\ DQG XQLYHUVLW\ 
VWXGHQW DVVLVWDQWV� 

:H DSSUHFLDWH WKH WLPH RXU )DFXOW\ DQG SWXGHQWV FRQWULEXWHG WR WKLV HYHQW� 

&ROOeJe RI (QJLQeerLQJ 1eZsOeWWer _ SSrLQJ / Summer ����

.��� O8TREACH ACT,9,T,E6

ϭϮ



&2//(G( 2) (NGIN((RING +2S7S R2%27I&S 

7KH &ROOHJH RI (QJLQHHULQJ RUJDQL]HG WKH ���� )IRS7 7HFK &KDOOHQJH 
UHJLRQDO FKDPSLRQVKLS RQ )HEUXDU\ �WK� ���� DW WKH 87 PHUPLDQ %DVLQ G\P 
%XLOGLQJ� 7KLV VWXGHQW�FHQWHUHG FKDPSLRQVKLS SURJUDP ZDV DLPHG DW WHVWLQJ 
WKH DXWRQRPRXV DQG RSHUDWHG URERWV GHVLJQHG E\ VWXGHQWV LQ JUDGHV ����� 
7KH URERWV ZHUH WHVWHG DQG HYDOXDWHG LQ WKH IROORZLQJ FDWHJRULHV� GHVLJQ� 
EXLOG� SURJUDP� DQG WHVW� $ WRWDO RI �� WHDPV DURXQG WKH FLWLHV RI 0LGODQG DQG 
2GHVVD FRPSHWHG DW WKH &KDPSLRQVKLS� (DFK WHDP KDG DERXW �� VWXGHQWV� 
7KH HYHQW ZDV IDVW�SDFHG DQG H[FLWLQJ� DQG RIIHUHG RSSRUWXQLWLHV WR GHVLJQ 
DQG EXLOG UHDO�ZRUOG HQJLQHHULQJ V\VWHP� FRQQHFW WKHRU\ ZLWK SUDFWLFH� 
H[SHULPHQWDO OHDUQLQJ� DQG QHWZRUNLQJ ZLWK RWKHU WHDPV DQG LQGXVWU\�

&ROOeJe RI (QJLQeerLQJ 1eZsOeWWer _ SSrLQJ / Summer ����   ��
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81,7( LV D IRXU�WR�VL[ ZHHN� SUH�FROOHJLDWH� DFDGHPLF VXPPHU SURJUDP IRU 
WDOHQWHG KLJK VFKRRO VWXGHQWV IURP JURXSV KLVWRULFDOO\ XQGHUVHUYHG LQ S7(0 
�sFiHQFH��tHFKQRORJ\��HQJiQHHriQJ��DQG�PDtKHPDtiFs���IW LV RSHQ WR IHPDOH 
KLJK VFKRRO VWXGHQWV ULVLQJ �WK WKURXJK ��WK JUDGH�
SRPH RI WKH EHQHILWV RI SDUWLFLSDWLRQ LQFOXGH�

�GDLQ FRQILGHQFH LQ \RXU DELOLW\ WR SDUWLFLSDWH LQ S7(0 DFWLYLWLHV
�&ROODERUDWH DQG VROYH SUREOHPV DV D WHDP
�/HDUQ ILUVWKDQG IURP FROOHJH VWXGHQWV DQG SURIHVVLRQDOV KRZ HQJDJLQJ S7(0
VWXGLHV DQG FDUHHUV FDQ EH
�PUHSDUH WR SXUVXH S7(0 PDMRUV LQ FROOHJH DQG� XOWLPDWHO\� LQ IXWXUH FDUHHUV
�������� VWLSHQG SHU ZHHN WR HDFK SDUWLFLSDQW
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)RU DGGLWLRQDO IQIRUPDWLRQ� ILQG RXW PRUH DERXW 87 PHUPLDQ %DVLQ &ROOHJH RI (QJLQHHULQJ 'HSDUWPHQWV EHORZ

www�XWSE�HGX�DFDGHPLFV�SURJUDPV�
HOHFWULFDO�HQJLQHHULQJ�LQGH[

www�XWSE�HGX�DFDGHPLFV�FROOHJHV�HQJLQHHULQJ�
GHSDUWPHQWV�FKHPLFDO�HQJLQHHULQJ�LQGH[

www�XWSE�HGX�DFDGHPLFV�SURJUDPV�
PHFKDQLFDO�HQJLQHHULQJ�LQGH[

&ROOeJe RI (QJLQeerLQJ 1eZsOeWWer _ SSrLQJ / Summer ����

7KH 87P% (OHFWULFDO (QJLQHHULQJ SURJUDP HGXFDWH DQG 
WUDLQ HQJLQHHUV WR HQYLVLRQ DQG IRUPXODWH VROXWLRQV WR 
WKH SUREOHPV RI WRGD\ DQG WRPRUURZ� (OHFWULFDO (QJLQHHUV 
GHVLJQ� GHYHORS� DQG WHVW HOHFWULFDO V\VWHPV� PRWRUV� 
JHQHUDWRUV� HOHFWURQLFV� FRPSXWHU KDUGZDUH� FRPSXWHU 
VRIWZDUH� DQG FRPPXQLFDWLRQV V\VWHPV WKDW LQFOXGH WKH 
IQWHUQHW� GOREDO PRVLWLRQLQJ S\VWHPV �GPS� DQG 
FHOOXODU QHWZRUNV� 

7KH &KHPLFDO (QJLQHHULQJ SURJUDP SUHSDUHV (QJLQHHUV ZLWK 
QHFHVVDU\ VNLOOV DQG NQRZOHGJH WR HQWHU GLYHUVH MRE PDUNHWV 
ORFDOO\ DQG JOREDOO\� 7KH HQHUJ\ VHFWRU LQ :HVW 7H[DV 
LV WKULYLQJ DQG FKHPLFDO HQJLQHHULQJ JUDGXDWHV RI WKH 
SURJUDP DUH H[SHFWHG WR ILQG DPSOH MRE RSSRUWXQLWLHV LQ 
WKH ORFDO HQHUJ\ LQGXVWU\� &KHPLFDO (QJLQHHUV XVH DOO WRROV 
RI RWKHU HQJLQHHULQJ GLVFLSOLQHV SOXV DSSOLHG FKHPLVWU\� 

7KH 87P% 0HFKDQLFDO (QJLQHHULQJ SURJUDP HGXFDWHV DQG 
WUDLQV (QJLQHHUV WR HQYLVLRQ DQG IRUPXODWH VROXWLRQV 
WR HYHU\GD\ SUREOHPV� 0HFKDQLFDO (QJLQHHULQJ VWXGHQWV 
ZLOO OHDUQ WR GHVLJQ D PDFKLQH� D V\VWHP� RU D SURFHVV� 
SWXGHQWV ZLOO WKHQ DQDO\]H WKHLU GHVLJQV XVLQJ WKH 
SULQFLSOHV RI SK\VLFV WR HQVXUH WKH SURGXFW IXQFWLRQV 
VDIHO\� HIILFLHQWO\� DQG UHOLDEO\� 

7KH PHWUROHXP (QJLQHHULQJ SURJUDP DW 87P%� LV D EURDG�EDVHG 
GLVFLSOLQH SULPDULO\ FRQFHUQHG ZLWK WKH 
GHYHORSPHQW� H[SORUDWLRQ� FRQVHUYDWLRQ DQG WUDQVSRUWDWLRQ 
RI RLO DQG JDV UHVRXUFHV� PHWUROHXP (QJLQHHUV SODQ 
DQG VXSHUYLVH GULOOLQJ DQG ZHOO�FRPSOHWLRQ SURJUDPV� GHVLJQ 
DQG VHOHFW GULOOLQJ DQG SURGXFWLRQ HTXLSPHQW� 
HVWLPDWH UHVHUYHV DQG HFRQRPLFV� 

www�XWSE�HGX�DFDGHPLFV�SURJUDPV�
SHWUROHXP�HQJLQHHULQJ�LQGH[

ACADEM,C  3RO*RAM6
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EOHQD MHOFKHUW 
'LUHFWRU� 2IILFH RI )RVVLO 
(QHUJ\ 8�S 'HSDUWPHQW 
RI (QHUJ\ :DVKLQJWRQ
7LWOH� 7UDQVIRUPLQJ 
PURGXFHG :DWHU IURP D 
:DVWH WR D RHVRXUFH

3UHP %LNNLQD� 3K� D
$VVRFLDWH PURIHVVRU� 2NODKRPD 
SWDWH 8QLYHUVLW\
7LWOH� PURGXFHG :DWHU 7UHDWPHQW 
DQG RH�XVH� SRODU 7KHUPDO 
'HVDOLQDWLRQ :LWK &RPELQHG +HDW 
& PRZHU &\FOH DQG +LJK SDOLQLW\ 
&DUERQDWHG :DWHU )ORRGLQJ 

AGDP -Hw� 3K� D
SHQLRU RHVHDUFKHU SFLHQWLVW� 
SWDQIRUG /LQHDU $FFHOHUDWRU 
&HQWHU 
7LWOH� )OXLG�RRFN IQWHUDFWLRQV LQ 
SKDOH� &ULWLFDO (OHPHQWV DQG 
$QDO\VLV RI PURGXFHG :DWHUV 

=DFDULDK HLOGHQEUDQG� 3K�D 
RHVHDUFK PURIHVVRU� 8QLYHUVLW\ 
RI 7H[DV DW (O PDVR� &KHPLVWU\ 
& %LRORJ\ 'HSW
7LWOH� 7KH (QYLURQPHQWDO 
IPSOLFDWLRQV RI PURGXFHG 
:DWHU RHF\FOLQJ DQG RHXVH 

AP\ .DQ� 3K� D
&R�'LUHFWRU RI WKH %ULQH 
&KHPLVWU\ &RQVRUWLXP� RLFH 
8QLYHUVLW\
7LWOH� SFDOH PUHGLFWLRQ & 
&RQWURO LQ 2LO DQG GDV 
IQGXVWU\ 

&ROOeJe RI (QJLQeerLQJ 1eZsOeWWer _ SSrLQJ / Summer ����

7KH :DWHU /HFWXUH SHULHV DOORZV WKH FRPPXQLW\� LQGXVWU\ OHDGHUV� DFDGHPLD� DQG JRYHUQPHQW DJHQFLHV WR FRPH WRJHWKHU 
WR QHWZRUN DQG GLVFXVV VWDWH�RI�WKH�DUW WUHDWPHQW WHFKQRORJLHV� FKDOOHQJHV DQG RSSRUWXQLWLHV�

7KHVH OHFWXUHV DGGUHVV NH\ LVVXHV VXFK DV EHQHILFLDO UHXVH DQG UHF\FOH RI )P:� ILW�IRU�SXUSRVH WUHDWPHQW 
WHFKQRORJLHV� HQHUJ\�ZDWHU QH[XV� GDWD DQDO\WLFV� VRFLR�HFRQRPLFV� SROLF\ DQG UHJXODWLRQ� DQG 
HQYLURQPHQWDO LPSDFWV� IQWHUQDWLRQDO DQG QDWLRQDO H[SHUWV FDQ EULQJ LQYDOXDEOH LQVLJKWV WR WKHVH NH\ DUHDV DQG WR RXU 
UHJLRQDO SROLWLFDO� EXVLQHVV� DQG DFDGHPLF OHDGHUVKLS� 7KH /HFWXUH SHULHV RQ :DWHU IVVXHV� ZLOO VHUYH WR EULQJ WKHVH OHDGHUV WR 
RXU FRPPXQLW\ WR LQVSLUH RXU RZQ DFDGHPLF FRPPXQLW\ DQG SROLF\ PDNHUV WR GHHSHQ WKHLU HQJDJHPHQW ZLWK WKH 
UHJLRQ
V LQGXVWULHV DQG WKH XQLYHUVLW\� IQ ����� WHQ VSHDNHUV IURP 8�S 'HSDUWPHQW RI (QHUJ\� SWDQIRUG 8QLYHUVLW\� 8QLYHUVLW\ 
RI 7H[DV DW (O PDVR� 2NODKRPD SWDWH 8QLYHUVLW\� RI & & 2QVKRUH 8QFRQYHQWLRQDO RHVRXUFHV RHVHDUFK� RLFH 8QLYHUVLW\� ;RI� 
+�2 0LGVWUHDP DQG RHYR&KHP PUHVHQWHG DW 7:(I� %HORZ LV WKHLU EULHI ELR

ϭϲ



FD\H LLX� 3K� D 
)RXQGHU & &(2 RHYR&KHP 
7LWOH� 8QFRQYHQWLRQDO RHVHUYRLU 
&KDUDFWHUL]DWLRQ DQG 'UDLQDJH )UDF 
0RQLWRULQJ 8VLQJ GHRFKHPLFDO 
)LQJHUSULQWLQJ 7HFKQRORJ\ 

-RKQ R� DXUDQG 
PUHVLGHQW & &KLHI SXVWDLQDELOLW\ 
2IILFHU DW ;RI 
7LWOH� 7KH :D\ RI :DWHU DQG (SG LQ 
WKH PHUPLDQ %DVLQ 

*DXUL 3RWGDU 
SHQLRU 9LFH PUHVLGHQW� SWUDWHJLF & 
$QDO\VLV +�2 0LGVWUHDP 
7LWOH� 'HYHORSLQJ %HQHILFLDO 8VH 
0DUNHWV IRU PURGXFHG :DWHU 
/HVVRQ IURP RHQHZDEOH (QHUJ\ 
DQG &DUERQ 0DUNHWV 

MDUNXV DURXYHQ� 3K� D 
SWUDWHJLF S\VWHPV $QDO\VLV & (QJLQHHULQJ 
'LUHFWRUDWH� NDWLRQDO (QHUJ\ 7HFKQRORJ\ 
/DERUDWRU\� 8�S 'HSDUWPHQW RI (QHUJ\ 
7LWOH� $Q 2SWLPL]DWLRQ )UDPHZRUN IRU 
PURGXFHG :DWHU 0DQDJHPHQW DQG %HQHILFLDO 
RHXVH 

AOH[DQGUD HDNDOD� 3K� D 
RHVHDUFKHU SFLHQWLVW & 7HFKQLFDO 
PRUWIROLR /HDGHU� RI&& 2QVKRUH 
8QFRQYHQWLRQDO RHVRXUFHV RHVHDUFK 
7LWOH� GHRFKHPLFDO PURFHVVHV LQ 
(QJLQHHUHG NDWXUDO S\VWHPV 
IQIOXHQFLQJ SXEVXUIDFH )ORZ & 
PURGXFHG :DWHU &KHPLFDO &RPSRVLWLRQ 

��&ROOeJe RI (QJLQeerLQJ 1eZsOeWWer _ SSrLQJ / Summer ����

6SRQVRUHG E\� 6SHFLDO WKDQNV WR�
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SCHOLARSHIP 
OPPORTUNITIES 
• NHZ :$9( (QHUJ\ SHUYLFHV /WG
• 2UWORII (QJLQHHUV /WG
• The Giovannie Castelazo Scholarship
• QEP Education Foundation Petroleum

Engineering Scholarship
• Partners Scholarship/Pickering
• PBIOS Scholarship - Engineering
• ConocoPhillips Scholarship
• Robert L. Jackson, Jr. Memorial Scholarship
• RL Hamm, Jr. Memorial Book Scholarship

for Petroleum Engineering
• Chevron Legacy Scholarship
• Buddy West Memorial Endowed Scholarship
• Jack D. Ladd Memorial Endowment
• API Sour Crude Endowed Scholarship
• Green Family Endowed Scholarship
• Mark Nicholas Endowed Presidential

Scholarship in Engineering
• SPEE Jack Ladd Memorial Scholarship in

Petroleum Engineering
• Women Energy Network Scholarship

SCHOLARSHIP AWARDS 
STUDENTS EARN OVER $100,00 IN SCHOLARSHIPS 

IQ WKH ODVW WZR \HDUV ����� DQG ������ 87 PHUPLDQ %DVLQ DZDUGHG D WRWDO RI ���������� LQ VFKRODUVKLSV WR HQJLQHHULQJ VWXGHQWV � 
���������� WR ��� VWXGHQWV LQ ���� DQG �������� WR ��� VWXGHQWV LQ ����� 7KHVH VFKRODUVKLSV LQFOXGHV PUHVLGHQWLDO SFKRODUVKLS� 
PUHVLGHQWLDO POXV +RXVLQJ� )UHVKPDQ DQG 7UDQVIHU VFKRODUVKLSV� )UHVKPDQ )DOFRQ ���� DQG WKH VSHFLILF HQJLQHHULQJ VFKRODUVKLSV 
OLVWHG DERYH� 7KHVH VFKRODUVKLSV KHOS WR OHVVHQ WKH ILQDQFLDO VWUHVV RQ VWXGHQWV DQG WKH EXUGHQ RQ SDUHQWV WR SD\ IRU WKHLU 
HGXFDWLRQ� :LWK WKHVH VFKRODUVKLSV� VWXGHQWV PD\ EH DEOH WR IRFXV PRUH RQ WKHLU VWXGLHV WR DFKLHYH VFKRODVWLF H[FHOOHQFH LQVWHDG 
RI MRJJOLQJ EHWZHHQ ZRUN DQG VFKRRO�
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5� Advisory Board Members STRONG - from local Industry and Partners

The Engineering Advisory Board is the primary connection between the University and industry. The board has All-Board Meetings 
in the fall and spring. There are three subcommittees: 

1. Education and Workforce Development Initiatives (EWDI)

The purpose of the EWDI Subcommittee is to promote experiential learning through internships, design competitions, and 
support K-12 outreach activities. Roles include promoting and linking students to internship opportunities, and serving 
as mentors to students. Students would begin professional development by applying what they learn in the classroom to real 
world activities. 

2. Strategic Research Initiatives (SRI)

The SRI Subcommittee will have two goals. The first is to work with industry partners to identify projects for the Senior Design 
class. This would include arranging industry speakers and serving as mentors on projects. The second goal is to 
work with industry to identify research opportunities. This would include surveys on research needs, serving as an 
industry advisor on projects, and other collaboration. This will be of particular importance with the creation of engineering 
graduate programs. 

3. Strategic Finance Initiatives (SFI)

The SFI Subcommittee will work with the Engineering Department to identify program needs such as building and space naming, 
purchase of laboratory equipment, and establishing a machine shop. The SFI would also be involved in fundraising in 
coordination with the University’s Advancement Office for endowments, scholarships, and other department needs. 

v PLRQHHU NDWXUDO RHVRXUFHV
v 27$ &RPSUHVVLRQ
v SZLIW:DWHU (QHUJ\ SHUYLFHV
v 'LFNVRQ PURFHVV S\VWHPV
v SXPPLW (QJLQHHULQJ SHUYLFHV
v RH[�7DF //&
v SXUJH (QHUJ\
v 2
R\DQ 2LO DQG GDV & &RQVXOWDQW
v ;72 (QHUJ\ IQF
v 7SP(
v +'R� IQF
v 7H[DV 'HSDUWPHQW RI 7UDQVSRUWDWLRQ
v 7KH (DVWODQG 2LO &RPSDQ\
v SLYDOOV IQF

v &URZQ 4XHVW 2SHUDWLQJ
v SDXOVEXU\ IQGXVWULHV
v /DUHGR PHWUROHXP
v :DLG (QYLURQPHQWDO
v $QDGDUNR PHWUROHXP &RUS
v +�2 0LGVWUHDP
v PHWUR GURZWK
v :HVWHFK SHDO IQF
v +RQH\ZHOO 82P � 2UWORII

(QJLQHHUV� GP7
v (QYLURQPHQWDO 'LVSRVDO

S\VWHPV
v +LFNPDQ 0FFODLQH &

$VVRFLDWHV� IQF

v 8R(N&2� 8S$
v NHZPDQ &XEHG
v &RQRFR�PKLOOLSV
v +\�%RQ
v +DOOLEXUWRQ
v $LU &RPSUHVVRU SROXWLRQV
v 7UH\ RHVRXUFHV
v PHUPLDQ %DVLQ PHWUROHXP $VVQ
v PDUNKLOO
v 'N2: /P
v $XGXERQ (QJLQHHULQJ

&RPSDQ\� /P
v �S SHUYLFHV (QJLQHHULQJ &

'HVLJQ //&

v SODWHU &RQWUROV IQF
v 'LDPRQGEDFN (QHUJ\
v &XGG PXPSLQJ SHUYLFHV
v &KHYURQ
v S&$/ IQF
v SP(�%LOO :HEE IQF
v SFKOXPEHUJHU
v )RUWUHVV (QHUJ\� //&
v 0LGODQG &ROOHJH
v 0DWKHPDWLFV 'HSW DW 2GHVVD &ROOHJH
v ([[RQ0RELO
v &LW\ RI 0LGODQG
v &LPDUURQ
v 7HUUDFRQ
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