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TiWle: IFH YV 6XEVWDQFHV: :KLFK ZLOO PHOW DQ LFH FXEH ILUVW?

:H GHFLGHG WR WHVW GLIIHUHQW NLQGV RI VXEVWDQFHV (URDG VDOW, WDEOH VDOW DQG VDQG) WR VHH ZKLFK
ZRXOG PHOW DQ LFH FXEH WKH IDVWHVW. IW LV ZLQWHU WLPH, ZH XQGHUVWDQG WKDW URDGV DUH EHFRPLQJ
LF\. IF\ URDGV DUH PRUH GLIILFXOW WR GULYH DV WKH\ DUH VOLSSHU\. IW¶V LPSRUWDQW WR NQRZ LI WKH
PDWHULDOV ZH XVH WR NHHS URDGV VDIH DFWXDOO\ ZRUN.

:H DUH JRLQJ WR WDNH IRXU FXSV DQG SXW DQ LFH FXEH LQ HDFK FXS. A WDEOHVSRRQ RI HDFK
VXEVWDQFH ZLOO EH SODFHG RQ HDFK LFH FXEH, DOO H[FHSW WKH IRXUWK FXS. 7KH IRXUWK FXS LV RXU
FRQWURO. :H ZLOO XVH WKLV XQWRXFKHG FXEH WR VHH KRZ IDVW LFH PHOWV RQ LWV RZQ YHUVHV ZLWK WKH
VXEVWDQFHV.

C:H SUHGLFW WKDW WKH URDG VDOW ZLOO PHOW WKH LFH FXEH WKH IDVWHVW. :H¶YH PDGH WKLV SUHGLFWLRQ
EHFDXVH WKH URDG VDOW LV WKH VWURQJHVW VXEVWDQFH ZH¶UH XVLQJ FKHPLFDO ZLVH. AQRWKHU UHDVRQ ZH
WKLQN WKH URDG VDOW ZLOO PHOW WKH LFH WKH IDVWHVW LV LW¶V WKH RQO\ VXEVWDQFH WKDW ZH DUH XVLQJ WKDW
LV VSHFLILFDOO\ GHVLJQHG WR EH XVHG DJDLQVW LFH.

IQ VXPPDU\, ZH DUH WHVWLQJ ZLWK URDG VDOW, WDEOH VDOW DQG VDQG WR VHH ZKLFK VXEVWDQFH ZRXOG
PHOW DQ LFH FXEH WKH IDVWHVW. 5HDVRQ EHKLQG RXU WHVWLQJ LV WR JDLQ LQIRUPDWLRQ RQ ZKLFK
VXEVWDQFH ZLOO KDYH D EHWWHU UHVXOW LQ PHOWLQJ LFH DQG XOWLPDWHO\ FUHDWLQJ VDIHU URDGV/
HQYLURQPHQWV.

SWXdenW Name(V): D. 1LLAU\HH, K. 9DOHQWLQ, <. 3OXPPHU

AbVWracW:

226
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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TiWle: Measurement Techniques and Mathematical Analysis of Gum Bubbles

This project had three parts: which brand of gum produced the biggest bubbles for testing and
data collection, what gum bubble measurement techniques produced the most reliable data;
how could gum bubbles be compared and analyzed mathematically.

In phase one, Dubble Bubble consistently produced the biggest bubbles and was selected for
all further testing. Phase two tested different ways to measure bubbles to determine which
worked best. Frozen bubbles developed dents if they were touched and often popped after
being frozen. Calipers stuck to and popped the bubbles. Grids were hard to see the
measurements and keep consistent distances. The iOS Measure app had variations due to
leveling. Using a bicycle pump to produce bubbles would frequently pop the bubble or fail to
inflate it. The two measurement methods selected were wrapping string around bubbles for
circumference and holding a ruler up and taking a picture to capture the bubble at its biggest
size before it popped.

Phase three looked at mathematical analysis of bubbles blown using the combination of
methods chosen in phase two. Most bubbles were NOT spheres based on diameter and height
measurements and photo evidence. Data was compared to check for consistency between
measured and calculated values. Work was done with ellipsoid formulas to see if they were a
better match for the bubbles than spheres. Calculations of volume & surface area were
compared to observe how surface area and volume change when the diameter/radius or the
number of pieces of gum changes.

SWXdenW Name(V): R. Reid, L. Kozerefski

AbVWUacW:

247
WoUd CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   vertebrate animals             controlled substances

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

x
x

x
x

Yes No
Yes No

Yes No

Yes No
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TiWle: 6FKRRO BXV ASSURDFK AOHUW 6\VWHP

IQ WKLV SURMHFW, ZH JHW WLUHG RI ZDLWLQJ RXWVLGH, EHLQJ HQGDQJHUHG E\ KDUVK ZHDWKHU,
HQFRXQWHULQJ ZLOG DQLPDOV, DQG HYHQ ZRUVH, EHLQJ LQ FRQWDFW ZLWK ZHLUGRV, VR ZH FUHDWH D
V\VWHP ZKLFK FDQ GHWHFW D EXV FRPLQJ LQWR D VWXGHQW¶V µ]RQH¶ (D YLUWXDO FLUFOH VXUURXQGLQJ WKH
VWXGHQW) DQG QRWLI\ WKH VWXGHQW YLD 606, WR PLQLPL]H RXU WLPH VSHQW RXWVLGH ZDLWLQJ IRU WKH
EXV. 7R PDNH WKLV V\VWHP, ZH ILUVW KDG WR H[SORUH RXU RSWLRQV, DQG WR PDNH WKLQJV VLPSOHU RQ
RXU KDQG, ZH PDGH D VHW RI LQLWLDO UHTXLUHPHQWV. :H WKHQ EUDLQVWRUPHG DOO RI WKH ZD\V ZH
FRXOG H[HFXWH RXU SURMHFW DQG FURVVHG RXW DQ\ PHWKRGV IURP RXU OLVW ZKLFK ZRXOG EH XQDEOH WR
DFFRPPRGDWH RXU UHTXLUHPHQWV, VR ZH HQGHG XS ZLWK RQO\ D FRXSOH RI RSWLRQV OHIW. 2XW RI
WKHVH, ZH VRUWHG WKHP IURP HDVLHVW WR LPSOHPHQW WR KDUGHVW, DQG ZLWK WKDW, ZH KDG IRXQG WKH
EDVH WR RXU ILUVW SURWRW\SH, ZKLFK XVHG WKH VDPH VWUXFWXUH WKDW RXU FXUUHQW V\VWHP XVHV. :H
FUHDWHG VLPXODWLRQV WR WHVW RXU SURWRW\SHV, ZKLFK KHOSHG XV UHYHDO PDQ\ EXJV LQ WKH V\VWHP.
AIWHU ZH IL[HG WKRVH EXJV, ZH EHJDQ DGGLQJ WKH UHPDLQLQJ IHDWXUHV OLVWHG LQ RXU LQLWLDO
UHTXLUHPHQWV, DQG DIWHU WKUHH DWWHPSWV DQG PXFK PRUH EXJ IL[LQJ, ZH FDPH WR RXU FXUUHQW
SURWRW\SH. AOWKRXJK LW IXOILOOV RXU UHTXLUHPHQWV, ZH WHVWHG WKDW LW ZRUNV DERXW 96% RI WKH WLPH.
7KLV SURMHFW VHUYHV DV D µSURRI RI FRQFHSW¶ ZKHUH LW VKRZV WKDW GHVLJQV RI WKLV QDWXUH DUH DEOH
WR EH LPSOHPHQWHG DW UHODWLYHO\ ORZ FRVWV DQG H[SHULHQFH.

SWXdenW Name(V): /. KXORQ, 6. DDVK

AbVWracW:

250
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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TiWle: HRZ DRHV 7KH APRXQW RI BRUD[ AIIHFW 7KH BRXQFH HHLJKW 2I HRPHPDGH BRXQFH
BDOOV?

HRZ GRHV WKH DPRXQW RI ERUD[ DIIHFW WKH ERXQFH KHLJKW RI D ERXQF\ EDOO? BRUD[ LV RQH RI WKH
PDLQ LQJUHGLHQWV LQ PDNLQJ D ERXQF\ EDOO. :KHQ JOXH LV PL[HG ZLWK ERUD[, WKH ERUD[ DFWV DV D
FURVV-OLQNHU, KRRNLQJ RQ WR WKH JOXH PROHFXOHV, PDNLQJ D FKDLQ RI PROHFXOHV. 7KLV IRUPV D
ERXQF\ EDOO. FRU RXU SURMHFW, ZH DGGHG GLIIHUHQW DPRXQWV RI ERUD[ WR WKH IRXU GLIIHUHQW
PL[WXUHV. 7KHQ ZH PHDVXUHG DQG FRPSDUHG WKH ERXQFH KHLJKW RI HDFK EDOO.  :H WKLQN WKDW WKH
PRUH ERUD[ \RX DGG, WKH ERXQFLHU WKH EDOO ZLOO EHFRPH. BDVHG RQ RXU UHVHDUFK, WKH ERUD[ LV
ZKDW FUHDWHV D FURVV-OLQN ZLWK WKH JOXH DQG FUHDWHV WKH ERXQFH. :H WKLQN WKDW LI ZH DGG PRUH
ERUD[, LW ZLOO PDNH WKH FURVV-OLQN VWURQJHU ZKLFK UHVXOWV LQ D VWURQJHU ERXQFH. :H FRQFOXGHG
WKDW WKH ERUD[ PDGH WKH EDOOV ERXQFLHU. 7KLV VXSSRUWV RXU K\SRWKHVLV.  2XU UHVXOWV VKRZ WKDW
ZKHQ ZH DGGHG H[WUD ERUD[, WKH ERXQFH ZDV PHDVXUDEO\ KLJKHU. II ZH KDG WR GR WKLV SURMHFW
DJDLQ, ZH ZRXOG GHYHORS DQG WHVW PRUH YDULDWLRQV RI WKH ERXQF\ EDOOV XVLQJ GLIIHUHQW DPRXQWV
RI ERUD[. 7KLV SURMHFW PLJKW KDYH XVHIXO DSSOLFDWLRQV LQ LQGXVWU\ ZKHUH SDGGLQJ RU FXVKLRQLQJ
RI PDWHULDOV LV UHTXLUHG. :H WKLQN WKDW WKLV SURMHFW DOVR FRXOG EH XVHIXO IRU WR\ FRPSDQLHV.

SWXdenW Name(V): 1. BRQLOOD 5RGULJXH], A. GDUFLD 0DUWLQH]

AbVWracW:

213
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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TiWle: :KDW KRXVHKROG PDWHULDOV ZLOO FOHDQ SHQQLHV WKH EHVW.

:H ZDQWHG WR ILQG RXW ZKDW HDV\ WR JHW KRXVHKROG PDWHULDOV ZRXOG FOHDQ SHQQLHV WKH EHVW. 7KLV
LV XVHIXO EHFDXVH ZKHQ \RX FOHDQ WKH SHQQLHV \RX DUH JHWWLQJ ULG RI WKH R[LGDWLRQ. 2[LGDWLRQ
FDQ EH IRXQG RQ SLSHV LI WKH DUH UXVW\ VR LI \RX UHDOO\ QHHGHG WR \RX FRXOG XVH WKHVH PDWHULDOV
WR FOHDQ SLSHV. FLUVW ZH GLG UHVHDUFK DQG VDZ ZKDW PDWHULDOV ZHUH UHFRPPHQGHG WR FOHDQ
SHQQLHV. :H FKRVH KRW VDXFH, WRRWKSDVWH, GLVK VRDS, KDQG VRDS, NHWFKXS, YLQHJDU & VDOW, JLQJHU
DOH, DQG OLPH MXLFH. 7KHQ ZH WRRN WKH PDWHULDOV DQG FRYHUHG WKH SHQQLHV ZLWK HDFK FOHDQLQJ
PDWHULDO DQG OHIW WKHP IRU 24 KRXUV. 7KH QH[W GD\ ZH FDPH EDFN DQG ULQVHG WKHP DOO IRU DERXW
10 VHFRQGV, WKHQ ZH UDQNHG WKHP IURP FOHDQHVW WR GLUWLHVW. IQ FRQFOXVLRQ, YLQHJDU & VDOW GLG
WKH EHVW. OLPH MXLFH GLG WKH VHFRQG EHVW DQG JLQJHU DOH JRW WKLUG. IQ IRXUWK FDPH GLVK VRDS, WKHQ
NHWFKXS. AIWHU WKDW KDQG VRDS FDPH LQ VL[WK DQG WRRWKSDVWH JRW VHFRQG WR ODVW. AQG ILQDOO\, KRW
VDXFH FDPH LQ ODVW. 7KLV VKRZV WKDW YLQHJDU & VDOW LV WKH EHVW HDV\ WR JHW KRXVHKROG PDWHULDO WR
FOHDQ SHQQLHV.

SWXdenW Name(V): J. Miller, Z. Zhou

AbVWracW:

188
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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TiWle: AQDO\VLV RI FLQDO FOLJKW 7LPHV, DLVWDQFHV, DQG AOWLWXGHV RI COLSSHG 3DUDOOHORJUDP,
COLSSHG DHOWD, DQG EOOLSWLFDO FLQV RQ 6WUXFWXUDOO\ 6RXQG FXVHODJHV

EYHU VLQFH WKHLU H[LVWHQFH DV VLQJOH SURSHOODQW, VKRUW-UDQJH DUURZV WR VSDFHFUDIW, URFNHWV KDYH
EHHQ XWLOL]HG IRU PXOWLSOH SXUSRVHV. 5RFNHW ILQV HIIHFWLYHO\ VWDELOL]H URFNHWV, LQFUHDVLQJ WKHLU
OLIW DQG GHFUHDVLQJ GUDJ ZKLOH FRXQWHUEDODQFLQJ WKHLU ZHLJKW, DQG WKXV KDYH D VXEVWDQWLDO
LPSDFW RQ URFNHW SHUIRUPDQFH. 7KH SXUSRVH RI WKLV DQDO\VLV LV WR LQYHVWLJDWH WKH EHQHILFLDO
SURSHUWLHV RI WKH FOLSSHG SDUDOOHORJUDP ILQ, WKH FOLSSHG GHOWD ILQ, DQG WKH HOOLSWLFDO ILQ. IW ZDV
K\SRWKHVL]HG WKDW WKH FOLSSHG SDUDOOHORJUDP ILQ ZRXOG \LHOG WKH KLJKHVW DOWLWXGH, ORQJHVW
GLVWDQFH, DQG H[WHQVLYH IOLJKW WLPH GXH WR LWV DHURG\QDPLF VWUXFWXUH. AIWHU WKH\ ZHUH VNHWFKHG,
WKH URFNHW ILQV ZHUH GHVLJQHG XVLQJ WKH AXWRGHVN IQYHQWRU DQG 7LQNHUFDG VRIWZDUH. 7KH\ ZHUH
DWWDFKHG WR WKH REWDLQHG IXVHODJHV DIWHU 3D SULQWLQJ, LQ DGGLWLRQ WR B6-4 EVWHV HQJLQHV DQG VHOI-
made ropes connecting noses to their respective fuselages (“emergency ropes”). The rockets
ZHUH WHVWHG XVLQJ D ODXQFKLQJ SDG, D VWRSZDWFK, PHDVXULQJ WDSH, DQG DQ DOWLWXGH ILQGHU. 7KH
FOLSSHG SDUDOOHORJUDP ILQ URFNHW SURGXFHG WKH ORQJHVW IOLJKW WLPH RI 12.5 VHFRQGV XQGHU D 19
PSK ZLQG VSHHG, ZKLOH WKH FOLSSHG GHOWD ILQ URFNHW DFKLHYHG WKH ORQJHVW GLVWDQFH RI 118.4
PHWHUV DQG KLJKHVW DOWLWXGH RI 143.5 PHWHUV XQGHU DQ 8 PSK ZLQG VSHHG. DXH WR D GLIIHUHQFH LQ
ZLQG VSHHGV, WKH FOLSSHG SDUDOOHORJUDP ILQ VKRZHG WKH PRVW RSWLPDO UHVXOWV IRU IOLJKW XVDJH.
7KLV VXSSRUWV WKH XWLOL]DWLRQ RI FOLSSHG SDUDOOHORJUDP ILQV DV FXVWRPDU\ PRGHO URFNHW ILQV,
HQFRXUDJLQJ UHVHDUFK LQWR WKH DHURG\QDPLFV RI SRVVLEOH ILQ GHVLJQV.

SWXdenW Name(V): 1. AQDQWK I\HU, 3. GRNKDOH

AbVWracW:

236
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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TiWle: 6KHHWV WKDW GU\, ZKLFK RQH LV IO\?

2XU H[SHULPHQW ZDV FUHDWHG LQ RUGHU WR WHVW IRXU GLIIHUHQW EUDQGV RI GU\HU VKHHWV, LQ RUGHU WR
FRQFOXGH ZKLFK EUDQG FDQ PRVW HIIHFWLYHO\ UHPRYH ZDWHU ZHLJKW IURP D KDQG WRZHO. 3ULRU WR
WKH H[SHULPHQW, ZH K\SRWKHVL]HG WKDW DRZQ\ ZRXOG EH WKH PRVW HIIHFWLYH ZD\ RI UHPRYLQJ
ZDWHU IURP RXU WRZHO, GXH WR WKH IDFW WKDW LW¶V SULFHG WKH KLJKHVW. 7KH ILUVW DFWLRQ ZH WRRN ZDV
VRDNLQJ D KDQG WRZHO LQ ZDWHU DQG PHDVXULQJ WKH ZHLJKW RI LW. :H IXOO\ VXEPHUJHG WKH KDQG
WRZHO LQ ZDWHU. 7KHQ ZH SXW LW LQ WKH GU\HU IRU 5 PLQXWH LQFUHPHQWV, WKUHH WLPHV, ZLWK RQH RI
WKH IRXU GU\HU VKHHWV, (DRZQ\, 6QXJJOH, 0V. 0H\HUV, DQG BRXQFH). EDFK WULDO ZDV GRQH RQ D
GLIIHUHQW GD\, WKHUHIRUH WKH GU\HU ZDVQ¶W DOUHDG\ ZDUP DQG ZRXOGQ¶W PDNH WKH WULDOV
LQFRQVLVWHQW. 7KURXJKRXW WKLV H[SHULPHQW, ZH FKDQJHG QRWKLQJ H[FHSW IRU WKH GLIIHUHQW W\SHV RI
GU\HU VKHHWV EHLQJ XVHG HDFK WULDO. AIWHU WDNLQJ WKH WRZHO RXW RI WKH GU\HU, ZH ZHLJKHG WKH
WRZHO WR ILQG WKH WRWDO ZHLJKW ORVV. :H DYHUDJHG WKH ZHLJKW ORVV DPRQJ WKH WKUHH GLIIHUHQW
WULDOV ZH UDQ LQ RUGHU WR ILQG WKH DYHUDJH. 2YHUDOO, RXU GDWD VXSSRUWHG RXU K\SRWKHVLV E\
VKRZLQJ WKDW DRZQ\ GU\HU VKHHWV UHPRYHG DQ DYHUDJH RI 1.06 SRXQGV RI ZDWHU ZHLJKW IURP
WKH WRZHO DIWHU D IXOO 15 PLQXWHV LQ WKH GU\HU. 7KH RYHUDOO SXUSRVH RI RXU H[SHULPHQW LV WR KHOS
HGXFDWH EX\HUV, WR KHOS WKHP VDYH PRQH\ RQ WKHLU HOHFWULFLW\ ELOO ZKHQ GU\LQJ FORWKLQJ.

SWXdenW Name(V): 4. :KHUOH\, 6. 0DUWLQ

AbVWracW:

240
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: IOOXVLRQ YV. 5HDOLW\

0RVW RI XV KDYH HQFRXQWHUHG YDULRXV RSWLFDO LOOXVLRQV. DR ZH YLHZ WKHP EH\RQG PHUH
amusement? Welcome to “Optical Illusions versus Reality”.  What is an optical illusion? Is
RXU SHUFHSWLRQ RI UHDOLW\ LGHQWLFDO WR / GLIIHUHQW IURP DQRWKHU¶V? 2XU SURMHFW VHHNV WR VKRZ KRZ
WKH APHV ZLQGRZ - GHVLJQHG E\ AGHOEHUW APHV (1946) - SURYLGHV LQVLJKW LQWR WKHVH TXHVWLRQV.
:H FUDIWHG D PRGHO RI WKH WUDSH]RLGDO ZLQGRZ ZLWK 16FP/8FP YHUWLFDO VLGHV WR UHFUHDWH WKH
Ames illusion. When we rotated it with a motor, we saw the window oscillate! We then made
PRGHOV RI WKH ZLQGRZ, NHHSLQJ WKH 16FP FRQVWDQW, EXW YDU\LQJ WKH RWKHU YHUWLFDO VLGH (2FP,
4FP, 6FP, 16FP). :H K\SRWKHVL]HG WKDW WKH 16FP/2FP DQG 16FP/4FP ZRXOGQ¶W FUHDWH WKH
RVFLOODWLQJ LOOXVLRQ - WKH GLIIHUHQFH LQ WKH YHUWLFDO VLGHV EHLQJ WRR ZLGH; QHLWKHU ZRXOG WKH
16cm/16cm model - it didn’t fit with the familiar “near/large - far/small” depth-perception.
HRZHYHU, ZH K\SRWKHVL]HG WKDW WKH 16FP/6FP PRGHO, EHLQJ FORVHU LQ GLPHQVLRQ WR WKH
16FP/8FP PRGHO, ZRXOG. 2XU K\SRWKHVLV ZDV SDUWLDOO\ VXSSRUWHG E\ GDWD FROOHFWHG IURP 12
SDUWLFLSDWLQJ REVHUYHUV. :H OHDUQHG WKDW KDYLQJ GLIIHUHQW VHQVRU\ V\VWHPV, ZH HDFK YLHZ WKH
ZRUOG ZLWK RXU XQLTXH EOHQG RI H[SHULHQFH DQG NQRZOHGJH, UHVXOWLQJ LQ GLIIHUHQW DSSURDFKHV
DQG LQWHUSUHWDWLRQV RI UHDOLW\.  5HDOLW\, DV GHPRQVWUDWHG E\ WKH APHV ZLQGRZ, LV RIWHQ
LQWHUSUHWHG HUURQHRXVO\. 7KHUHIRUH, LQ OLIH DQG WKH VFLHQWLILF ILHOG (V\QRQ\PRXV ZLWK REMHFWLYH
IDFWV/GDWD) ZH VKRXOG EH PLQGIXO WKDW GDWD PLJKW EH YLHZHG WKURXJK D OHVV WKDQ REMHFWLYH OHQV -
RXU EUDLQV EHLQJ XQLTXH GDWDEDVHV RI LQGLYLGXDOLVHG LQIRUPDWLRQ.

SWXdenW Name(V): A. 6XOOLYDQ, 0. 6XOOLYDQ

AbVWracW:

251
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: DHWHUPLQLQJ WKH 0RVW EIILFLHQW DQG EIIHFWLYH 0HWKRG RI FLOWUDWLRQ IRU WKH 3XUSRVH RI
CUHDWLQJ 3RWDEOH :DWHU

7KH ODFN RI FOHDQ GULQNLQJ ZDWHU LV RQH RI WKH PRVW SUHVVLQJ JOREDO LVVXHV WRGD\. 0DQ\ SHRSOH
WKDW ODFN DFFHVV WR FOHDQ ZDWHU PXVW GULQN ZDWHU FRQWDPLQDWHG ZLWK KHDY\ PHWDOV, SRLVRQRXV
FRPSRXQGV, DQG SDWKRJHQLF PLFURRUJDQLVPV. IQ WKLV H[SHULPHQW, ZH WHVWHG WKH HIIHFWLYHQHVV RI
GLIIHUHQW ILOWUDWLRQ PHWKRGV IRU UHPRYLQJ WKHVH FRQWDPLQDQWV, ZLWK WKH JRDO RI LPSURYLQJ WKH
SRWDELOLW\ RI ZDWHU. FLYH GLIIHUHQW ILOWUDWLRQ PHWKRGV ZHUH SHUIRUPHG RQ WKUHH GLIIHUHQW ZDWHU
VRXUFHV; WDS ZDWHU IURP EQILHOG, CRQQHFWLFXW, ZDWHU IURP BDOGZLQ 3RQG LQ 0RQVRQ,
0DVVDFKXVHWWV, DQG ZDWHU IURP WKH CRQQHFWLFXW 5LYHU LQ EQILHOG, CRQQHFWLFXW. 7KH PHWKRGV RI
ILOWUDWLRQ XVHG ZHUH DQ XOWUDYLROHW OLJKW, D /LIH6WUDZ� ILOWHU, ERLOLQJ, DQG IUHVKZDWHU FODPV. :H
DOVR NHSW D FRQWURO VDPSOH IRU HDFK ZDWHU VRXUFH. AIWHU ILOWHULQJ HDFK ZDWHU VRXUFH XVLQJ HDFK
PHWKRG, ZH PHDVXUHG WKH SUHVHQFH RI GLIIHUHQW FRPSRXQGV LQ WKH ZDWHU XVLQJ D FKHPLFDO WHVW
VWULS, DV ZHOO DV WHVWLQJ IRU EDFWHULD LQ HDFK ZDWHU WHVW. :H WKHQ FRPSDUHG WKH ILOWHUHG ZDWHU WR
WKH FRQWURO ZDWHU WR GHWHUPLQH WKH PRVW HIIHFWLYH PHWKRG RI ILOWUDWLRQ. AIWHU UHYLHZLQJ WKH
UHVXOWV, WKH RYHUDOO PRVW HIIHFWLYH PHWKRG RI ILOWHULQJ ZDWHU ZDV WKH IUHVKZDWHU FODPV. 7KH
FODPV UHPRYHG D PDMRULW\ RI WKH EDFWHULD IURP WKH ZDWHU, DQG WKH\ DOVR UHGXFHG WKH DPRXQW RI
GDQJHURXV FRPSRXQGV. CODPV DOVR GR QRW UHTXLUH HOHFWULFLW\, VR WKH\ DUH HDVLHU WR XVH LQ
XQGHUGHYHORSHG FRPPXQLWLHV ZLWKRXW DFFHVV WR HOHFWULFLW\. FUHVKZDWHU FODPV, ZKLOH XVHIXO,
FRXOG EH LPSOHPHQWHG DV D SDUW RI D ODUJHU SURFHVV WR LQFUHDVH DFFHVV WR FOHDQ ZDWHU DFURVV WKH
JOREH.

SWXdenW Name(V): R. Wilson, J. Cieslak, O. Kolb

AbVWracW:

246
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: Flow Infinity

Our experiment is about creating energy from waterpower and testing the thesis of how the
flow rate can impact power output. To do this, we simulated a tidal barrage, also known as a
GDP. WH XVHG DQ 8 JDOORQ EXFNHW ZLWK GLIIHUHQW VL]HG SLSHV (1 LQFK, ò LQFK DQG ѿ LQFK
GLDPHWHUV) DWWDFKHG. AV WKH ZDWHU IORZHG WKURXJK WKH SLSH, LW SXVKHG D SURSHOOHU. WH PHDVXUHG
the rotations completed in a certain time frame. The amount of rotations impact how much
HOHFWULFLW\ LV SURGXFHG; WKH PRUH URWDWLRQV WKDW KDSSHQ LQ 10 VHFRQGV WKH PRUH HOHFWULFLW\ ZLOO
EH SURGXFHG. WH SHUIRUPHG 3 WULDOV IRU HDFK WXEH.

TKH UHVXOWV ZHUH DV IROORZV:
1´ LQFK WXEH: 169 URWDWLRQV, 173 URWDWLRQV, DQG 186 URWDWLRQV ZKLFK ZDV WKH PRVW RXW RI DOO
WULDOV.
ò¶¶ LQFK WXEH: 165 URWDWLRQV, 145 URWDWLRQV DQG 158 URWDWLRQV.
ѿ¶¶ LQFK WXEH: 78 URWDWLRQV, 46 URWDWLRQV DQG 54 URWDWLRQV.

OXU JRDO IRU WKLV SURMHFW LV WR WXUQ RQ DQ LED OLJKW, XVLQJ WKH HQHUJ\ JHQHUDWHG IURP WKH ZDWHU
IORZ. WH ZRUNHG ZLWK DDQLHO CRQUR\ WR EXLOG D VHFRQG PRGHO DQG XVHG WKH ѿ LQFK WXEH WR
IHHG ZDWHU LQWR D SURSHOOHU GULYHQ PRWRU DQG VXFFHVVIXOO\ JHQHUDWHG HQRXJK SRZHU WR WXUQ RQ
DQ LED OLJKW. TKLV GHPRQVWUDWHV KRZ WR XVH ZDWHU DV D YDOXDEOH HQHUJ\ VRXUFH.

WDWHUSRZHU LV DOPRVW DOZD\V DFFHVVLEOH, PDNLQJ WKLV D JUHDW UHXVDEOH UHVRXUFH IRU HQHUJ\. WH
KRSH WKDW ODUJHU VFDOH XVH RI WKLV SRZHU VRXUFH ZLOO KDYH D SRVLWLYH LPSDFW RQ RXU HQYLURQPHQW.

SWXdenW Name(V): R. CRQUR\, C. MDQQHOOR

AbVWUacW:

245
WoUd CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. SWXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. TKLV SURMHFW ZDV FRQGXFWHG DW D RHJLVWHUHG RHVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. M\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

x
x

x
x

<HV NR
<HV NR

<HV NR

<HV NR
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TiWle: DRHV 3RWDWR 9DULHW\ AIIHFW EOHFWULFDO 2XWSXW LQ D 3RWDWR BDWWHU\?

7KH 3RWDWR BDWWHU\ LV D SRSXODU VFLHQFH H[SHULPHQW LQ HOHPHQWDU\ VFLHQFH FODVVHV. A SRWDWR
EDWWHU\ XVHV WKH SKRVSKRULF DFLG RI WKH SRWDWR WR FUHDWH DQ R[LGDWLRQ ±UHGXFWLRQ UHDFWLRQ
EHWZHHQ ]LQF DQG FRSSHU PHWDO VWULSV. IQ WKH UHDFWLRQ, ]LQF ORVHV HOHFWURQV DQG FRSSHU JDLQV
WKHP ZKLFK FUHDWHV DQ HOHFWULFDO FXUUHQW. IQ WKLV H[SHULPHQW, GLIIHUHQW YDULHWLHV RI VWRUH-ERXJKW
SRWDWRHV ZHUH XVHG WR FUHDWH D SRWDWR EDWWHU\ WR WHVW LI WKH FRORU RU YDULHW\ (5HG, <HOORZ,
3XUSOH, <XNRQ GROG DQG 5XVVHW) LQIOXHQFHG WKH YROWDJH DQG DPSHUDJH (FXUUHQW) FUHDWHG. :H
XVHG PXOWLSOH VDPSOHV RI HDFK YDULHW\ ZLWK D FRQWUROOHG DPRXQW RI PDVV. 0XOWLPHWHU (AVWUR AI
± A033D) UHDGLQJV IURP HDFK VDPSOH ZHUH UHFRUGHG, ZLWK FRQVLVWHQW YROWDJH DQG DPSHUDJH
SURGXFHG. :H ZHUH DEOH WR FDOFXODWH WKH YROWDJH DQG DPSHUDJH SURGXFHG SHU JUDP RI SRWDWR
DQG DQDO\]HG WKH UHVXOWV. :H FDOFXODWHG VWDQGDUG GHYLDWLRQV RI 0.0005 (YROWDJH) DQG 0.0008
(amperage) across all test samples. We determined that the color or commercial “name” of a
SRWDWR GRHV QRW DIIHFW WKH HOHFWULFLW\ JHQHUDWHG E\ R[LGDWLRQ ± UHGXFWLRQ UHDFWLRQ.

SWXdenW Name(V): /. 6DQWLDJR, D. BDLOH\

AbVWracW:

168
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
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<HV 1R

<HV 1R

<HV 1R
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TiWle: BHQHILW RI GUDQXODU DQG 0HVK FLOWHUV RQ CRQFHQWUDWLRQV RI 0LFURSODVWLFV LQ :DWHU

7KH SXUSRVH RI WKH SURMHFW ZDV WR HQJLQHHU VROXWLRQV WKDW SULRULWL]H UHPRYLQJ PLFURSODVWLFV
IURP FRPPXQLW\ ZDWHU VRXUFHV DW WKH ZDWHU WUHDWPHQW SODQW OHYHO. :H LQYHVWLJDWH, KRZ GRHV
WKH GHVLJQ RI D ILOWHU DIIHFW LWV HIILFLHQF\ DQG VXFFHVV LQ UHGXFLQJ FRQFHQWUDWLRQV RI
PLFURSODVWLFV DQG KRZ FDQ LW EH LPSOHPHQWHG? 7KH ILOWHU PHGLD ZHUH WHVWHG LQ ILOWHUV LQ ZKLFK
D PHVK LV SODFHG LQ D 39C FRQQHFWRU, DQG WZR 39C SLSHV DUH HQFORVHG DURXQG LW, PHWDO PHVK
DQG FKHHVHFORWK DUH XVHG, IRU D JUDQXODU ILOWHU PXOWLSOH RI WKHVH DUH VWDFNHG DQG ILOWHU PHGLD DUH
SODFHG LQ EHWZHHQ. IW LV SUHGLFWHG WKH JUDQXODU ILOWHU ZLOO GR WKH EHVW, DQG WKH 6WLOO 5LYHU ZLOO EH
WKH PRVW SROOXWHG. 7R WHVW WKH HIILFLHQF\, ZDWHU IURP 6WLOO ULYHU, WDS, DQG ZDVWHZDWHU WUHDWPHQW
SODQW ZLOO EH SXW WKURXJK DOO ILOWHUV, DQG SDVVHG WKURXJK BDE\/HJV PXOWLSOH WLPHV WR H[WUDFW
UHPDLQLQJ SDUWLFOHV, ZKLFK ZLOO EH FRXQWHG WR DWWDLQ GDWD. IW ZDV IRXQG WKDW WKH WUHDWHG
ZDVWHZDWHU KDG WKH PRVW SDUWLFXODWH PDWWHU, 179 SHU 500P/. 7KH JUDQXODU ILOWHU KDG WKH OHDVW
DPRXQW RI SDUWLFOHV OHIW LQ WKH ZDWHU DIWHU LW SDVVHG WKURXJK LW, 86.42% ZDV XVHG. BXW WKH
FRQFOXVLRQ ZDV WKDW WKH PHWDO PHVK ILOWHU ZDV WKH PRVW LGHDO ILOWHU PHGLD GXH WR WKH IDFW WKDW LW
ZDV MXVW XQGHU WKH JUDQXODU ILOWHU LQ WHUPV RI HIILFLHQF\, DQG LW ZDV FKHDSHU, HDVLHU WR PDQDJH,
DQG KDG WKH OHDVW WLPH IRU WKH ZDWHU WR SDVV WKURXJK. IQ WKH IXWXUH, ZH ZRXOG ZRUN RQ SRWHQWLDO
GHVLJQ XSGDWHV DQG LPSOHPHQWDWLRQV LQ ZDWHU WUHDWPHQW.

SWXdenW Name(V): K. BUDKPNVKDWUL\D, B. 0LOOHU, A. HHU]HJRYLWFK

AbVWracW:

250
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: CDQ <RX 6HSDUDWH 6ROLGV DQG /LTXLGV GRLQJ DRZQ <RXU 6LQN

7KHUH DUH RYHU 402 ELOOLRQ GROODUV RI IRRG WKURZQ DZD\ HDFK \HDU LQ WKH 8QLWHG 6WDWHV DQG
finds its way to landfills; that's 40% of all food produced! Therefore, our goal is to create a
V\VWHP ZKLFK UHGXFHV IRRG ZDVWH E\ SURPRWLQJ HDV\ DQG FRQYHQLHQW FRPSRVWLQJ. :H ZLOO
GLVFRQQHFW WKH SLSHV XQGHU D VLQN, DQG UHSODFH LW ZLWK D JDUEDJH GLVSRVDO, ZKLFK OHDGV GRZQ WR
a “Y” PVC pipe where one side of the pipe is blocked by mesh so that food coming out of the
JDUEDJH GLVSRVDO FDQQRW JR GRZQ WKH GUDLQ DQG LQVWHDG LV IRUFHG WR JR GRZQ D GLIIHUHQW SLSH
WKDW OHDGV WR EXFNHWV ZKHUH WKH ILUVW RQH KDV PHVK DW WKH ERWWRP WKDW DOORZV OLTXLG WR JR
WKURXJK EXW QRW VROLGV. 7KH ORZHU EXFNHW LV WR FROOHFW WKH OLTXLGV WKDW IDOO WKURXJK. 7KHVH
EXFNHWV DUH UHPRYDEOH VR WKDW \RX FDQ GXPS WKH JURXQG-XS IRRG LQWR \RXU FRPSRVW, DQG WKH
H[FHVV OLTXLGV FDQ EH XVHG WR ZDWHU \RXU JDUGHQ. FRU IXUWKHU GHYHORSPHQW, AQRWKHU VHW RI SLSHV
ZLOO EH FRQQHFWHG WR WKH VHSDUDWHG VROLGV DQG OLTXLGV. FURP WKHUH, DLU SUHVVXUH WKURXJK WKH
SLSHV ZRXOG EH XVHG WR DXWRPDWLFDOO\ VHQG WKH IRRG WR WKH FRPSRVW DQG WKH JUD\ ZDWHU WR \RXU
JDUGHQ. II WKLV LV LPSOHPHQWHG LQWR KRXVHV¶ ZDVWH V\VWHPV, SHRSOH PD\ SXW IRRG GRZQ WKH
GUDLQ LQ SODFHV OLNH CDOLIRUQLD ZKHUH WKH\ PDQGDWH FRPSRVWLQJ DQG KDYH VHYHUH ZDWHU
UHVWULFWLRQV. IW DOVR VSHHGV XS WKH FRPSRVWLQJ SURFHVV EHFDXVH WKH IRRG JRLQJ LQWR WKH FRPSRVW
LV DOUHDG\ ILQHO\ JURXQG.

SWXdenW Name(V): C. 4XLQE\, H. 6HUUDQR

AbVWracW:

250
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: /LJKW LW XS ZLWK ZLQG HQHUJ\.

CDQ D ZLQG WXUELQH PDGH RI FDUGERDUG SURGXFH VXIILFLHQW HQHUJ\ WR SRZHU RQH /ED OLJKW
EXOE? <HV, KRZHYHU RXU K\SRWKHVLV VWDWHG WKDW WKH ZLQG WXUELQH FRXOG SURGXFH D VXIILFLHQW
DPRXQW RI HQHUJ\ WR SRZHU WZR OLJKWV. 7KLV ZDV SURYHQ WR EH LQFRUUHFW. IW ZDV HQRXJK WR
SRZHU WKH RQH /ED OLJKW EXOE. 7KLV LV GXH WR WKH DPRXQW RI NLQHWLF HQHUJ\ SURGXFHG E\ WKH GF
PRWRU. 7KH NLQHWLF HQHUJ\ LV WKHQ FRQYHUWHG WR SRWHQWLDO HQHUJ\ DQG VWRUHG IRU ODWHU XVH RU LQ
RXU FDVH WR SRZHU WKLV /ED OLJKW EXOE. KLQHWLF HQHUJ\ LV IRUPHG E\ D ERG\ LQ PRWLRQ. IQ RXU
H[SHULPHQW LW ZDV SURGXFHG LQVLGH RXU GF PRWRU. :H H[SHULPHQWHG E\ PHDVXULQJ WKH YROWDJH
SURGXFHG E\ WKH ZLQG WXUELQH ZLWK D GLJLWDO PXOWLPHWHU. 7KLV VKRZHG XV WKDW VWURQJHU ZLQGV RU
FHUWDLQ DPRXQWV RI HQHUJ\ GLGQ¶W DQG GLG WXUQ RQ WKH /ED OLJKW EXOE. 7KLV UHVXOWHG LQ XV
ILQGLQJ RXW WKDW DQ\WKLQJ XQGHU 1.9 YROWV GLGQ¶W WXUQ RQ WKH /ED OLJKW EXOE. FRU H[DPSOH, 1.9
RQO\ PDGH LW IOLFNHU EXW 1.98 PDGH LW WXUQ RQ FRPSOHWHO\. :KHQ ZH JRW 1.88 RQ WKH PXOWLPHWHU
LW GLGQ¶W WXUQ RQ ZKDWVRHYHU. :H WKRXJKW RI WKLV H[SHULPHQW ZKHQ UHVHDUFKLQJ DOWHUQDWLYH
HQHUJ\ VRXUFHV WR IRVVLO IXHOV. :H ZHUH LQWULJXHG E\ ZLQG WXUELQHV GXH WR WKHP EHLQJ D ORW
EHWWHU IRU WKH HQYLURQPHQW WKDQ WKH GHVWUXFWLYH IRVVLO IXHOV ZH DUH FXUUHQWO\ XVLQJ. 6R ZH
ZDQWHG WR IXUWKHU XQGHUVWDQG KRZ WKH\ ZRUNHG.

SWXdenW Name(V): /. 0X\-CDUGHQDV, D. 3HUH]

AbVWracW:

235
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: :KDW DR DLIIHUHQW BDNLQJ IQJUHGLHQWV DR?

6RPH LQJUHGLHQWV DUH YHU\ FRPPRQ LQ UHFLSHV. 7KLV SURMHFW DLPV WR ILJXUH RXW ZKDW WKHVH
LQJUHGLHQWV GR E\ UHPRYLQJ LW IURP D FRRNLH. I K\SRWKHVL]HG WKDW UHPRYLQJ GLIIHUHQW
LQJUHGLHQWV IURP D FRRNLH ZLOO FKDQJH WKH ZD\ LW WDVWHV, ORRNV, DQG/RU IHHOV. FRU P\
H[SHULPHQW, I EDNHG 4 EDWFKHV RI FKRFRODWH FKLS FRRNLHV ZLWK P\ PRP. 7KH ILUVW EDWFK
LQFOXGHG DOO RI WKH LQJUHGLHQWV ZKLOH WKH RWKHU 3 LQFOXGHG DOO H[FHSW RQH. 7KH VHFRQG EDWFK
H[FOXGHG ZKLWH VXJDU, WKH WKLUG EDWFK H[FOXGHG DQ HJJ, DQG WKH ODVW EDWFK H[FOXGHG EDNLQJ
VRGD. I UHPRYHG RQH LQJUHGLHQW IURP HDFK EDWFK. I XVHG WKH GLIIHUHQFHV EHWZHHQ WKH FRRNLHV WR
ILJXUH RXW ZKDW HDFK LQJUHGLHQW GRHV.

I IRXQG WKDW WKH FRRNLHV WKDW GLG QRW KDYH ZKLWH VXJDU GLG QRW VSUHDG RXW DV PXFK ZKLOH EDNLQJ
LQ WKH RYHQ DQG GLG QRW WDVWH DV VZHHW. 2Q DYHUDJH WKH\ KDG D GLDPHWHU 0.8 LQFK VPDOOHU WKDQ
WKH UHJXODU EDWFK. 7KH LQJUHGLHQWV LQ WKH EDWFK WKDW GLG QRW KDYH DQ HJJ GLG QRW VWLFN WRJHWKHU
VR LW ZDV OHVV OLNH GRXJK WKDQ SRZGHU. AIWHU EDNLQJ LQ WKH RYHQ, WKH FRRNLHV VWD\HG WRJHWKHU,
EXW WKH\ NHSW WKH VDPH VKDSH WKH\ KDG EHIRUH. 7KH FRRNLHV ZLWKRXW EDNLQJ VRGD ZHUH KDUGHU
WKDQ WKH UHJXODU EDWFK.

IQ FRQFOXVLRQ, ZKLWH VXJDU KHOSV FRRNLHV WR VSUHDG LQ WKH RYHQ DQG VZHHWHQV WKHP, HJJV KHOS
FRPELQH DOO RI WKH LQJUHGLHQWV, DQG EDNLQJ VRGD PDNHV FRRNLHV VRIWHU. I FRXOG FRQWLQXH WKLV
H[SHULPHQW E\ WU\LQJ WR ILQG DOWHUQDWLYH LQJUHGLHQWV WKDW ZRXOG KDYH WKH VDPH UHVXOWV.

SWXdenW Name(V): 7. AGHQLUDQ

AbVWracW:

249
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: CLWUXV BDVHG 6XSHU AEVRUEHQW 3RO\PHUV (6A3V) IRU 5HPHGLDWLRQ

0DQ\ GURXJKWV KDSSHQ HYHU\ \HDU, EXW WKLV FDQ EH VROYHG E\ XVLQJ 6A3 (VXSHUDEVRUEHQW
SRO\PHUV). CDQ GLIIHUHQW 6A3 VDPSOHV PDGH ZLWK YDU\LQJ FLWUXV SHHOV HIIHFWLYHO\ KHOS VWRS
GURXJKW? II RUDQJH SHHOV FDQ FUHDWH HIIHFWLYH 6A3 VDPSOHV, WKHQ RWKHU FLWUXV SHHOV VXFK DV
OHPRQ FDQ WRR, DV RUDQJHV, OHPRQV, DQG OLPHV DUH DOO SDUW RI WKH VDPH IUXLW IDPLO\, WKH FLWUXV
IDPLO\, PHDQLQJ WKDW WKH\ VKDUH VLPLODU SURSHUWLHV, ZKLFK PRVW OLNHO\ PHDQV WKDW WKH\ ZLOO DOO
KDYH WKH VDPH RU VLPLODU UHVXOWV. 7KH SHHOV ZHUH OHIW LQ OHPRQ MXLFH, ERLOHG, FKRSSHG, DQG OHIW
LQ WKH VXQ IRU 14 GD\V EHIRUH EHLQJ OHIW LQ WKH RYHQ IRU 20 PLQXWHV WR FUHDWH WKH 6A3 VDPSOHV.
7KH 2 + A VDPSOH DEVRUEHG WKH PRVW GLVWLOOHG ZDWHU, DEVRUELQJ 81 PO, ZLWK WKH UXQQHU-XSV
EHLQJ WKH /I + A DQG WKH /E + A VDPSOHV, DEVRUELQJ 79 PO DQG 62 PO. IQ WKH HQG, RUDQJHV,
OHPRQV, DQG OLPHV GLG KDYH VLPLODU UHVXOWV, DYHUDJLQJ DERXW 74 PO LQ ZDWHU FRQVXPSWLRQ. AOO
RI WKH VDPSOHV VXFFHVVIXOO\ FUHDWHG 6A3 VDPSOHV, VXSSRUWLQJ WKH K\SRWKHVLV DQG SURYLQJ LW
FRUUHFW.

SWXdenW Name(V): A. 7UDQ

AbVWracW:

176
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: FROGV LQ FOLJKW

HDYH \RX HYHU EHHQ DVNHG WR PDNH D SDSHU DLUSODQH? 6R \RX HQWKXVLDVWLFDOO\ PDNH SUHFLVH FXWV
DQG IROGV, ZKHQ \RX ILQDOO\ ILQLVK, \RX KDQG WKHP WKH SODQH. HRZHYHU ZKHQ WKH\ WKURZ LW WKH
SODQH WUDJLFDOO\ QRVHGLYHV LQWR WKH JURXQG. AIWHU VHHLQJ P\ H[SHULPHQW, WKLV ZLOO QHYHU KDSSHQ
again. My hypothesis states that, if the “blunt dart” is thrown, then it will fly the furthest out of
WKH ILYH SDSHU DLUSODQHV. I SHUIRUPHG WKLV H[SHULPHQW E\ OD\LQJ RXW D PHDVXULQJ WDSH, LQ D
ZLGH, RSHQ DUHD. 7KHQ I SHUIRUPHG WKUHH WHVWV RQ HDFK SODQH, E\ WKURZLQJ WKHP DFURVV WKH
URRP. AIWHUZDUGV, I FDOFXODWHG WKH DYHUDJH GLVWDQFH HDFK SODQH IOHZ. 7KH GDWD REWDLQHG IURP
WKLV H[SHULPHQW KDV SURYHQ P\ K\SRWKHVLV WR EH FRUUHFW. AIWHU FRPSDULQJ WKH DYHUDJH GLVWDQFH
each plane flew, data shows that the “blunt dart” flew the furthest distance, with an average of
267 FP. 0\ VFLHQFH IDLU SURMHFW FRQWULEXWHV WR DHURG\QDPLFV EHFDXVH HDFK SODQH KDV WKH IRXU
IULFWLRQV ZRUNLQJ ZKLOH WKH\ DUH LQ IOLJKW. 7KHVH IULFWLRQV LQFOXGH OLIW, JUDYLW\, WKUXVW, DQG GUDJ.
This experiment has shown that the “blunt dart” is the worthy paper airplane to fly.

SWXdenW Name(V): A. FHQDUROL

AbVWracW:

188
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: Magic of the Evidence

The purpose of this experiment is to test the luminol visibility after the blood from a crime
scene has been washed and dried to see if there is any residue blood.

 For my experiment we are using four different types of cleaners and we will compare the
luminol glow under different temperatures and conditions.

The cleaners used are bleach, Windex, Lysol, dish soap. Copper Sulfate will be used in place
of blood. There will be four tests. First will be the control and then the four different cleaners.
We will take pictures of the reactions for the records. We will see which one glows the best
compared to the original test.

 In conclusion after testing all of the cleaners and using heat, the best cleaner was bleach. The
bleach cleaned everywhere where I scrubbed but still showed a little on the edges. It was more
effective than the rest. I also compared hot to cold, what would it be in different conditions.
The hot and cold samples both came out to be the same. For that I timed how long each one
would stay glowing. They both glowed for a long time, but I looked back at the first sample
we did that was over 25 minutes ago and it was still glowing. Overall, the most effective
cleaner for the copper sulfate was the bleach.

SWXdenW Name(V): A. Bourque

AbVWUacW:

225
WoUd CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check

all that apply):

                                   human subjects                  potentially hazardous biological agents

                                   vertebrate animals             controlled substances

2. Student independently performed all procedures as outlined in this abstract.

3. This project was conducted at a Registered Research Institution.

4. Is this project a continuation?

5. My display board includes photographs/visual depictions of humans (other than myself or my family):

x
x

x
x

Yes No

Yes No

Yes No

Yes No

Technical DiVciSlineV SelecWed b\ Whe SWXdenW
(LiVWed in oUdeU of UeleYance Wo Whe SUojecW) CH

PUojecW
NXmbeU
5004

CSEF Official AbVWUacW and CeUWificaWion FaiU CaWegoU\

P72022



TiWle: 3RZHU WR WKH 3XFN

HRFNH\ SOD\HUV YDOXH WKH IOH[LELOLW\ RI WKHLU VWLFN EHFDXVH LW LV WKH NH\ WR WKH VSHHG RI WKH VKRW,
VXFFHVVIXO SDVVHV, DQG JRDO VFRULQJ. 0RVW KRFNH\ VWLFNV DUH YHU\ H[SHQVLYH DQG LW LV KDUG WR
GHFLGH ZKLFK VWLFN WR EX\ ZKHQ FRPSDULQJ WKH PDQ\ IDFWRUV LQYROYHG. 0\ SURMHFW VKRZHG WKDW
D 75 IOH[ KRFNH\ VWLFN SURGXFHV WKH IDVWHVW VKRW IRU PH. 0\ H[SHULPHQW LV D PHWKRG WR WHVW
VWLFNV EHIRUH PDNLQJ D PDMRU LQYHVWPHQW LQ WKLV SLHFH RI HTXLSPHQW.

FOH[ LQ D KRFNH\ VWLFN LV WKH DPRXQW RI ZHLJKW D SOD\HU SXVKHV LQWR WKH VWLFN IRU LW WR EHQG RQH
LQFK. I QHHGHG WR GHWHUPLQH ZKHWKHU PRUH RU OHVV IOH[ LQ D KRFNH\ VWLFN ZRXOG EH EHVW IRU P\
VKRW. I WHVWHG VHYHQ VWLFNV (40 IOH[, 50 IOH[, 55 IOH[, 65 IOH[, 75 IOH[, 80 DQG 86-91 IOH[). I
FRQGXFWHG IRXU WULDOV. EDFK WULDO LQFOXGHG 10 VKRWV. I PHDVXUHG WKH VSHHG RI HDFK VKRW I WRRN
XVLQJ D VSHHG UDGDU DQG WKHQ DYHUDJHG WKH VSHHGV SHU WULDO DQG SHU VWLFN.

7KH NH\ LPSDFW RI P\ H[SHULPHQW LV WKDW ILQGLQJ WKH SHUIHFW KRFNH\ VWLFN IOH[ LV D EOHQG RI
SUHIHUHQFH DQG VWUHQJWK. 7KH KRFNH\ VWLFN LQGXVWU\ LV FUHDWLQJ EHWWHU VWLFNV HYHU\ \HDU. :LWK VR
PDQ\ GLIIHUHQW PDQXIDFWXUHUV, VWLFN W\SHV, FXUYHV, DQG IOH[ RSWLRQV, WKLV H[SHULPHQW FDQ GLUHFW
VHULRXV KRFNH\ SOD\HUV WR WKHLU EHVW RSWLRQ. 3OD\HUV ZLOOLQJ WR LQYHVW WKH WLPH DQG HIIRUW LQWR
WKH SURFHGXUH XVHG KHUH ZRXOG EHQHILW IURP WKH GDWD FROOHFWHG DQG ZRXOG ILQG WKHLU EHVW IOH[
VWLFN.

SWXdenW Name(V): J. Fisher

AbVWracW:

249
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: IWV QRW D SUR LWV D URERW?

7KH SXUSRVH RI WKLV SURMHFW LV WR ORRN DW KRZ DQ AI PDNHV GHFLVLRQV LQ WKH IRUP RI 0DULR. 7R
VKRZ WKLV I XVHG WKH BL]HDZN HPXODWRU DQG D FRS\ RI 6XSHU 0DULR :RUOG LQ ZKLFK I UDQ D
script containing Mario's “Brain” and my procedure consisted of a more thorough process but
LQ KLJKHU GHWDLO. 7KLV H[SHULPHQW UHVXOWHG LQ DQ AI WKDW FRXOG EHDW WKH ILUVW OHYHO RI VXSHU 0DULR
DV LI LW ZHUH D SUR. 2ULJLQDOO\ WKH AI VWDUWHG URXJKO\ EHFDXVH LW GLG QRW NQRZ KRZ WR GR
DQ\WKLQJ EXW VORZO\ LW OHDUQHG ZKDW OHDUQHG DQG ZKDW GLGQ'W ZRUN WR WKH SRLQW (ZKLFK I DOUHDG\
PHQWLRQHG) ZKHUH LW ZDV DOPRVW SUR-OLNH. LQ WKLV SURMHFW, I OHDUQHG KRZ DQ AI PDNHV GHFLVLRQV
DQG KRZ LW OHDUQV I DOVR OHDUQHG D OLWWOH ELW DERXW WKH VFULSWLQJ ODQJXDJH /XD. AIWHU WKLV
H[SHULPHQW, I FRQFOXGHG WKDW \HV DQ AI FDQ OHDUQ WR SOD\ 0DULR, \HV LW LV EHWWHU WKDQ I FRXOG EH,
DQG \HV P\ K\SRWKHVLV WXUQHG RXW WR EH WUXH

SWXdenW Name(V): G. DXVHO

AbVWracW:

170
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: DHYHORSLQJ 7XELQJ AWWDFKPHQW 0HWKRGV IRU 6RIW 5RERWV

A VRIW URERW LV D VRIW REMHFW WKDW KDV SRFNHWV ZLWKLQ LW. 8QOLNH RWKHU URERWV, D VRIW URERW PRYHV
ZKHQ WKH SRFNHWV DUH ILOOHG ZLWK DLU. 7KLV SKLORVRSK\ FDQ EH XVHG WR PDNH PDQ\ URERWV. 0\
SURMHFW ZDV WR PDNH D ZDOO FOLPELQJ VRIW URERW. 7KLV \HDU I WRRN D VWHS WRZDUG WKLV JRDO E\
H[SHULPHQWLQJ ZLWK ZD\V WR VXSSO\ DLU WR WKH SRFNHWV.

I EHJDQ P\ SURMHFW E\ PRGLI\LQJ D SUH-H[LVWLQJ VRIW URERW PROG 3D SULQWHU ILOH. I PRGLILHG
VHYHUDO WKLQJV, LQFOXGLQJ WKH ZD\ WKH DLU HQWHUHG WKH VRIW URERW, KRZ PDQ\ OLPEV LW KDV, DQG VR
RQ. I WKHQ 3D SULQWHG WKH PROG. I ZHQW RQ WR FDVW D WZR-SDUW VLOLFRQH UHVLQ LQ WKH PROG(V).
DHSHQGLQJ RQ WKH SURWRW\SH I PD\ KDYH FDVW 3D SULQWHG SDUWV LQWR WKH VRIW URERW. I DWWDFKHG WKH
SDUWV. I DWWDFKHG WXELQJ WR WKH URERW WR VXSSO\ DLU. I UHSHDWHG WKLV SURFHVV IRU HYHU\ SURWRW\SH. I
GHYHORSHG D QXPEHU RI QHZ ZD\V WR FRQQHFW WXELQJ WR WKH VRIW URERW.

I ZDV FRPPRQO\ IDFHG ZLWK OHDNV, FORJV DQG IXUWKHU LVVXHV ZLWK WKH VRIW URERW. 2QFH RU WZLFH
WKH VRIW URERW ZRXOG LQIODWH EXW WKHQ VWRS ZRUNLQJ, SRS, DQG VR RQ. I HYHQWXDOO\ JRW D URERW WKDW
ZRXOG DFWXDWH UHSHDWHGO\.

IQ FRQFOXVLRQ I WULHG PDQ\ ZD\V WR DWWDFK WXELQJ WR WKH VRIW URERW. 7KHVH LQFOXGHG JOXH, EDUEV,
KDLU OLNH DSSHQGDJHV DWWDFKHG WR WKH ERWWRP RI WKH KRVH EDUE, HWF. IQ WKH HQG WKH KDLU-OLNH
DSSHQGDJHV VXFFHHGHG LQ UHSHDWHGO\ VXSSO\LQJ DLU WR WKH VRIW URERW.

SWXdenW Name(V): 7. GHUODFK, D. GHUODFK

AbVWracW:

253
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 8QGHUJURXQG /LIH

FRU P\ VFLHQFH IDLU H[SHULPHQW I FKRVH WR H[SORUH WKH SURFHVV RI OLYLQJ XQGHUJURXQG. II
XQGHUJURXQG WHPSHUDWXUHV DUH PRUH FRQVWDQW DQG PRGHUDWH, WKHQ KXPDQ¶V PRGHOHG OLYLQJ
WKHUH \HDU-URXQG FRXOG UHGXFH WKH HQHUJ\ UHTXLUHG WR KHDW DQG FRRO WKHLU KRPHV. 7R SHUIRUP
WKLV H[SHULPHQW I ZLOO KDYH WZR LGHQWLFDO PRGHO KRXVHV. FLUVW, WDNH D SODVWLF FRQWDLQHU, SXWWLQJ D
KLQJH RQ WKH EDFN VLGH ZLWK ZRRG WR VFUHZ WKH KLQJH LQWR DQG VHFXUH LW. 7KHQ, I ZLOO WDNH D
VKLQJOH FXW WR ILW RYHU WKH KRXVH ZLWK VRPH RYHUKDQJ DQG VFUHZ LW WKURXJK ZRRG. I ZLOO ILOO DQ\
JDSV EHWZHHQ WKH FRQWDLQHU DQG WKH VKLQJOH ZLWK LQVXODWLRQ FXW WR VL]H WR ILW SHUIHFWO\ WKHQ
VHFXUH LW WR SUHYHQW KHDW ORVV WKURXJK DLU JDSV. 1H[W, I ZLOO WDNH RQH KRXVH DQG EXU\ LW EHORZ
JURXQG DQG SODFH DQRWKHU RQ WKH VLGH RI WKDW VLWWLQJ RQ WRS RI WKH JURXQG. 2QFH WKH KRXVHV ZHUH
LQ SODFH I PHDVXUHG WKH WHPSHUDWXUH RXWGRRUV DQG LQVLGH RI HDFK PRGHO KRXVH 3 WLPHV SHU GD\
WR VHH KRZ WKH WHPSHUDWXUHV YDULHG. 7KH UHVXOWV RI P\ H[SHULPHQW FRQILUPHG WKDW WKH
XQGHUJURXQG KRPH UHPDLQHG ZDUPHU WKDQ WKH LGHQWLFDO PRGHO KRPH DERYH JURXQG. IQ WKH HQG
RI P\ SURMHFW P\ K\SRWKHVLV ZDV SURYHQ. 6RPH PRGLILFDWLRQV FRXOG EH WR EXLOG WKH KRXVHV
GXULQJ WKH ZDUPHU VHDVRQV WR VHH LI WKH KRXVH ZRXOG VWD\ VLPLODU LQ WHPSHUDWXUH. I ZRXOG DOVR
WU\ XVLQJ D GLIIHUHQW EXLOGLQJ PDWHULDO IRU WKH KRXVHV WKHPVHOYHV WR VHH LI WKH UHVXOWV PLJKW EH
HYHQ EHWWHU ZLWK RWKHU PDWHULDOV.

SWXdenW Name(V): 2. 1LFKRODV

AbVWracW:

250
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: IPSDFW RI SUHGLFWLRQ PHWKRGV RQ WKH SHUFHQWDJH DFFXUDF\ RI D VWRFN IRUHFDVW.

7KH SXUSRVH RI WKLV H[SHULPHQW LV WR GHWHUPLQH WKH PRVW VXFFHVVIXO SUHGLFWLRQ PHWKRG WR
IRUHFDVW WKH IXWXUH SULFH RI D VWRFN. 0DWKHPDWLFDOO\, ZKDW LV WKH PRVW VXFFHVVIXO PHWKRG WR
IRUHFDVW WKH IXWXUH SULFH RI D VWRFN LQ D VKRUW-WHUP SHULRG? 0DWKHPDWLFDO PHWKRGV ZLOO EH PRUH
VXFFHVVIXO LQ VKRUW WHUP SHULRGV EHFDXVH WKHUH LV OHVV KXPDQ DQDO\VLV DQG PRUH GHILQHG
SUHGLFWLRQV WKDW GR QRW KDYH KXPDQ HUURU. IQ WKLV VWXG\, WKHUH ZHUH IRXU PHWKRGV DSSOLHG, HDFK
XVLQJ WKH VDPH GDWD. DDWD IURP 70 GD\V ZDV FROOHFWHG DQG D SUHGLFWLRQ ZDV PDGH HYHU\ 14
GD\V EDVHG RQ WKH PHWKRGV FROOHFWHG.   7KH VWRFNV XVHG ZHUH VWDEOH LQ SULFH. 7KH SHUFHQWDJH
HUURU ZDV WKHQ FROOHFWHG DQG XVHG WR GUDZ FRQFOXVLRQV. 7KH VWRFNV XVHG ZHUH 0LFURVRIW, BHVW
BX\ DQG ASSOH. IW ZDV IRXQG WKDW PDWKHPDWLFDO PHWKRGV ZHUH PRUH VXFFHVVIXO LQ 14-GD\ WLPH
SHULRGV. AOO WKH PHWKRGV RQ DYHUDJH KDG D SHUFHQWDJH HUURU RI OHVV WKDQ 3 SHUFHQW PHDQLQJ WKDW
WKH\ ZHUH RQO\ RII E\ 3 SHUFHQW.  7KH K\SRWKHVLV WKHRUL]HG ZDV FRUUHFW. 7KH PDWKHPDWLFDO
PHWKRGV ZHUH PRVW VXFFHVVIXO LQ VKRUW WHUP WLPH SHULRGV EHFDXVH WKH PDUNHW ZRXOG QRW PRYH
HQRXJK IRU WKH VWRFN WR LQFUHDVH WR VRPHWKLQJ XQSUHGLFWDEOH. 7KH 56I LQGLFDWRU ZRUNV EHWWHU LQ
VKRUW WHUP SHULRGV, UDQJLQJ IURP RQH WR RQH- DQG RQH-KDOI PRQWKV. 9ROXPH LV DQ DQDO\VLV
PHDQLQJ WKHUH LV D URRP IRU D JUHDW DPRXQW RI KXPDQ HUURU. 7KH PDWKHPDWLFDO PHWKRGV XVHG
ZHUH UHJUHVVLRQ DQG SUREDELOLW\.  7KH\ ZHUH ERWK KLJKO\ VXFFHVVIXO.

SWXdenW Name(V): A. 0D\RUJD

AbVWracW:

241
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) MA  C6  A7

ProjecW
NXmber
5009

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

P7



TiWle: HRXVH EOHYDWLRQ

2XU KRPH LV WKH PRVW SUHFLRXV SRVVHVVLRQ ZH KDYH, DQG DQ HDV\ ZD\ WR ORVH LW LV E\ IORRGLQJ. I
EHOLHYH D K\GUDXOLF HOHYDWLRQ V\VWHP LV D JUHDW RSWLRQ WR SURWHFW KRPHV IURP WKLV NLQG RI
QDWXUDO GLVDVWHU, DQG LW LV P\ JRDO WR LQIRUP SHRSOH RI WKLV JUHDW RSWLRQ WR FRQVLGHU LQ WKH
IXWXUH.7KH UHVHDUFK I GLG EHIRUH VWDUWLQJ WKH EXLOGLQJ SURFHVV GHPRQVWUDWHG WKDW  DOWKRXJK WKHUH
LV HQRXJK NQRZOHGJH DERXW K\GUDXOLF V\VWHPV, DQG WKH PDLQ DQVZHU I UHFHLYHG WR SUHYHQW
IORRGV ZDV WR EXLOG D KRXVH DERYH VHH OHYHO, QRW PDQ\ SHRSOH NQHZ DERXW XVLQJ D K\GUDXOLF
V\VWHP WR SUHYHQW IORRGLQJ. AIWHU WKH UHVHDUFK I SURFHHGHG ZLWK P\ SURWRW\SH. 7KH ILUVW WKLQJ I
GLG ZDV WR EXLOG D OHJR KRXVH. 7KHQ I JDWKHUHG D ó´ K\GUDXOLF WXELQJ DQG 8 V\ULQJHV, ZKLFK I
QDLOHG WR WKH KRXVH WR NHHS LW ILUPO\ VHFXUH. 1H[W, I FRQQHFWHG WKH V\ULQJHV ZLWK 8 ó´ EDUEHG
WHHV; 4 RQ HDFK VLGH, FRQQHFWHG WR D ELJJHU V\ULQJH, ZKLFK ZRXOG EH WKH PDLQ SXPS. 7KH ELJ
V\ULQJH SXVKHV ZDWHU HYHQO\ WR WKH VPDOO HLJKW V\ULQJHV, WR OLIW WKH KRXVH XS. AOWKRXJK I IRXQG
VRPH REVWDFOHV GXULQJ WKH SURFHVV RI EXLOGLQJ WKLV SURMHFW, I DP KDSS\ ZLWK WKH RXWFRPH. I ZDV
DEOH WR VKRZ KRZ D K\GUDXOLF V\VWHP ZRUNV, DQG KRZ E\ DGGLQJ HLJKW MDFNV, WKH KRXVH FDQ EH
OLIWHG HDVLO\.  I EHOLHYH WKDW ZLWK WKLV SURMHFW, I DP DEOH WR LQIRUP PRUH SHRSOH DERXW WKLV RSWLRQ
ZKHQ FRQVLGHULQJ DOWHUQDWLYHV DJDLQVW IORRGLQJ.

SWXdenW Name(V): 2. 6DYLDQR

AbVWracW:

244
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: CRGLQJ DQ AIIRUGDEOH GRDW IGHQWLILFDWLRQ 6\VWHP IRU AOO FDUPHUV

7KHUH DUH D ORW RI GLIIHUHQW UHDVRQV ZK\ D IDUPHU ZRXOG QHHG WR LGHQWLI\ D JRDW DQG OLQN WKDW
JRDW WR D GDWDEDVH RI LQIRUPDWLRQ. FDUPHUV QHHG DQ LGHQWLILFDWLRQ V\VWHP WR FRQILUP D JRDW¶V
LGHQWLW\ DW D JRDW VKRZ, WR SURYLGH LQIRUPDWLRQ IRU D YHW, RU WR LGHQWLI\ D ORVW JRDW. FDUPHUV FDQ
EX\ D V\VWHP OLNH WKLV, EXW WKDW ZRXOG FRVW WKRXVDQGV RI GROODUV, ZKLFK PRVW SHRSOH FDQ¶W
DIIRUG. 7KLV SURMHFW FRGHV D JRDW LGHQWLILFDWLRQ V\VWHP IRU OHVV WKDQ 1% RI WKH FRVW RI RWKHU
SURGXFWV. 2YHUDOO, WKH H\SRWKHVLV ZDV FRUUHFW DQG WKH SURMHFW ZDV VXFFHVVIXO, WKH 3\WKRQ FRGH
ZRUNHG ZLWK WKH 5DVSEHUU\ 3L. 7R SURYH WKH K\SRWKHVLV, VL[ GLIIHUHQW JRDW FROODUV ZHUH
VFDQQHG ILYH WLPHV, WKH VFDQQLQJ ZRUNHG HYHU\ WLPH EXW RQH.

SWXdenW Name(V): A. FRZOHU

AbVWracW:

124
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK IQVWLWXWLRQ.
4. IV WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: The effect that hours of the night have on magnitude per square arcsecond on a sky quality
meter

     This experiment was performed to test if the time of night when the night sky was
measured affects the levels of darkness. If the hour when the sky brightness is measured is
9:40 pm, then the brightness level will be the lowest out of all of the data.  This might happen
because it will be the darkest at 9:40 pm, and will not pick up that much light from the
environment.  The procedure for this project is simply going out at the designated time,
scanning the sky, taking an image, and recording the data.  The results showed that it was
darker at 9:40 than 7:40, but it was darkest at 8:40, depending on the data that was recorded.
The weather played a major role in the experiment because the fog, snow, and rain amplified
the levels of light in the area.  This disproved the hypothesis because the data was only
partially accurate because one of the days the data was tested followed the hypothesis, while
the other disproved the hypothesis.

SWXdenW Name(V): D. Miller

AbVWUacW:

170
WoUd CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   vertebrate animals             controlled substances

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

x
x

x
x

Yes No
Yes No

Yes No

Yes No
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TiWle: Fashion Frenzy

When I heard the science fair was scheduled this year, my brain immediately thought of
sustainability. After brainstorming with Mrs. Chrostowski and Mrs. Lutz, I decided to make a
blog on environmental issues in the fashion industry, another one of my interests. I ended up
spending time with Mrs. Groglio, our school's computer teacher who helped me find a site to
set up my blog and learn how to use the basic tools.  I had already done some research prior to
the project, so I thought it would be the perfect topic. However, I ran into many problems
throughout the project. The decided website for the blog, Google Sites, was blocked by our
administration, so not only did I have to create a separate email, but I also had to show others
the blog through my computer. I decided upon two surveys, one survey before they were
exposed to the blog and one survey after my classmates read the blog. I spent many hours
researching and citing websites, but it came together in the end. The project succeeded
tremendously. In the first survey, not surprisingly, many people responded to questions saying
they didn’t care or had no opinion. But after showing them my blog, not a single answer was
“I don’t know” or “I don’t care.” I am extremely proud of how well the project went and how
much I was able to accomplish through it.

SWXdenW Name(V): J. Corpuz

AbVWUacW:

236
WoUd CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   vertebrate animals             controlled substances

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

x
x

x
x

Yes No
Yes No

Yes No

Yes No

Technical DiVciSlineV SelecWed b\ Whe SWXdenW
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TiWle: Revolutionary 3D-Printed Shoes to Change The Way We Think About Footwear

   As the world population grows, limited access to affordable clothing and plastic pollution,
are rapidly accelerating issues. On-demand, 3D printing provides an opportunity to solve both
these issues. The project objective was to create a practical, economical, and environmentally
friendly shoe that would be easy to produce in remote locations with little capital investment.
   After many iterative redesigns in a 3D modeling software (Fusion 360 students and
educators), as well as iteration with actual component production (Ender 3 Pro 3D printer), a
practical 3D printed shoe was refined that is both economical and environmentally friendly.
   The shoe is created with nylon plastic called thermoplastic polyurethane,(TPU). A specific
TPU produced from 100% recycled plastics from landfills and ocean waste was used.  This
recycled TPU is also 100% recyclable at end of the shoe’s life avoiding any post-consumer
waste.
   As the shoe has been designed in modeling software it allows easy infinite scaling
customization matching the wearer’s feet individually. The shoe is designed with simple yet
innovative techniques like folding flat but flexible shapes into curves, making it extremely
easy to reliably print the four components of each shoe.
   The shoes consume a mere $4.00 of materials per pair and require less than $250 upfront
investment to begin production. The On-demand operating model ensures zero product
inventory and vastly reduced transportation costs/pollution as only TPU needs transporting
rather than full shoe boxes.
   Ultimately my project created a Low cost, Zero waste, Practical, Custom-fit shoes, that can
be printed on-demand.

SWXdenW Name(V): W. Olmstead

AbVWUacW:

254
WoUd CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   vertebrate animals             controlled substances

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

x
x

x
x

Yes No
Yes No

Yes No

Yes No
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TiWle: Electrolyte Challenge

The media makes people believe sports drinks help replace the loss of electrolytes, this topic
was chosen to test whether there was a better option. When sugary drinks are measured in an
electrolyte test, they will have a greater number of electrolytes (amps of electrical
conductivity) as compared to non-sugary drinks. This is because electrolytes are naturally
found in fruits, and that is what sports drinks are advertised to provide. Does a sports drink
provide more electrolytes than orange juice? To do the project first cut the straw to 5cm and
attach the wire on both sides with parts sticking out. Then set up the multimeter and connect
the alligator clips to the free ends of the copper wire. Connect one of the alligator clips to the
9v battery and put the straw in the drinks. Turn on the multimeter  and set it to 200 amps to
collect the data. After each test, rinse with water. Do 5 trials for each drink and average the
results. In the end, the results showed that orange juice produced the most at 65.36 amps, then
sports drinks with 29.98 amps, tap water with 2.42 amps, and distilled water with 0.08 amps.
In conclusion, the hypothesis was proven to be incorrect, in that orange juice provided more
electrolytes than a sports drink due to it having natural sugars.

SWXdenW Name(V): H. Greasley

AbVWUacW:

225
WoUd CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   vertebrate animals             controlled substances

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

x
x

x
x

Yes No
Yes No

Yes No

Yes No

Technical DiVciSlineV SelecWed b\ Whe SWXdenW
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TiWle: Design and Testing of an Integrated 360 Degree Pi Camera System for Deep Well Rescue
Mission

This invention was to solve the problem of inefficiency in locating the trapped person inside a
well and to establish two-way communication during the rescue mission between the trapped
person and first responders, which could significantly reduce fatalities and ambiguities
beforehand. What is the effect of a Pi-controlled camera with Wi-Fi on the efficiency of
rescuing citizens from deep, dark wells (for first responders)? The Pi Zero computer (Wi-Fi
enabled), equipped with the IR camera and controlled through Linux commands, Shell
scripting, simple Python coding, when integrated with tools of first responders,  will be
effective in locating and communicating from above ground. This increases the probability of
a successful rescue mission and eliminates the guesswork. Three Pi Zeros were attached to
individual cameras and were activated upon booting without any intervention. The Wi-Fi-
enabled speaker/microphone acts as a way to communicate to the person trapped inside the
well.  A fourth Pi Zero above ground is used to control the entire setup (known as the
management Pi). The first responders can see the live stream using a media player on their
devices like cell phones while connected to the same network as the Pi by using Wi-Fi or the
cell phone hotspot. They can get a 360° view inside a deep, dark well while continuously
monitoring the status of the trapped person with two-way communication. Also, pictures can
be emailed through the Gmail server remotely for an expert to review, who is not connected to
the same network.

SWXdenW Name(V): S. Sudarsanam

AbVWUacW:

255
WoUd CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   vertebrate animals             controlled substances

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
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TiWle: designing an electric skateboard with a 36v battery

I am Elijah Teixeira and I designed an electric skateboard with a 36 volt battery. I ride
skateboards and its so much fun. The reason why I wanted to do this is that when you ride a
skateboard, you can go fast but you would probably need to go down a ramp. However, with
an electric skateboard you can control the speed and how fast you want to go. I think my
skateboard is different from any other because of my enclosure. My enclosure is totally safe
but it is able to open whenever your want. This means that if any wire gets unplugged, you
have access to it at all times. It also has a speaker on the bottom that you can listen to while
riding it. I also used a different type of a board design. I used a bigger and wider cruiser board
so it is easier to turn and balance on, This means that really anyone can ride it as long as you
balance on the board and are comfortable at the speed you are going at.
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TiWle: Refurbishing Computers, a Solution to the Digital Divide

Computers are necessary tools for human interaction, learning, and productivity. Yet, lack of
access to computers either due to financial constraints or computer shortages creates a digital
divide.
My project’s goal is to refurbish old computers and make them functional. Two computers
were refurbished: 2011 HP Pavilion and 2009 Macbook.
Using everymac.com and specificationslaptop.blogspot.com, four key components were
analyzed and replaced to the maximum specifications: battery, memory, storage, and operating
system.
For Macbook, ram and battery life were doubled, Hard Disk Drive was replaced by Solid-
State Drive, Linux Mint replaced MacOs. For HP, the ram was doubled, Hard Disk Drive was
replaced with faster Solid-state drive, and Cloudready replaced Windows 11.
Using Speedtest by Ookla, the web speed of each refurbished computer was measured and
compared to a 2015 MacBook Air. HP's ping was 18.67 ms, 2009 Macbook’s 19.33 ms, and
2015 Macbook air’s 12 ms.Download speed was 23.34 mbps for HP, 23.95 mbps for
Macbook, and 316.90 mbps for Macbook air. Upload speed for HP was 13.65 mbps, 9.46
mbps for Macbook, and 28.90 mbps for Macbook air. Time to open google was measured
before and after refurbishing: 2009 Macbook took 30 minutes before and 2.78 seconds after.
HP took 8 minutes before and 1.84 seconds after.
Opening a google document took: Macbook 5.38 sec, HP 3.46 sec, and MacBook Air 1.30
seconds.
Based on the data, the refurbished computers function similarly to modern computers and are
a cheap and effective way to increase the accessibility of computers worldwide.
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TiWle: The Luboni, electric autonomous ice resurfacer

The goal of this project is to make a vehicle that can resurface ice that is electric and
autonomous. This would save on gas, stop polluting areas that are concealed purposely and
save on a zamboni driver. The materials that I used are a VEX Robotics kit and a miniature
plastic rink. Some of the electronics that I used from the VEX Robotics kit was 4 motors, the
brain, battery, remote receiver, and wires that connect the brain to the motors, wire that
connects the brain to the battery, wire that would connect the brain to the laptop to download
the code. The rink's width is 28 in, and the length is 67.5 in. You will also need a computer or
laptop that can download the Vex V5 software.  My procedure was to build the robot. The
robot was built with a motor attached to each wheel. The height of the robot is 4 in., and the
length is 14 in., and the width is 15.5 in.. Then I tested the robot to make sure that everything
worked properly including all of the software and connecting it to the laptop. Then, I
programmed the robot. My strategy for the programing is to do it step by step,  trial and error,
fixing problems as I go. When it would go off, I would shorten the amount of inches it would
go forwards so when it would turn it wouldn't go off. In the end, the project was successful.
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TiWle: A Domestic Violence Alerting Device comprised of an Analog Sound Level Meter, OLED
Display, and iOS Mobile App built using Swift

Domestic violence is a substantial issue in the United States. During the pandemic, these cases
increased significantly by 25-33 percent. This domestic violence alerting device reduces the
impact of this problem by sending an SMS to the victim's contact list or the police. There are
various technologies used in this project, such as Swift language to create the iOS mobile
application, Firebase Authentication to authenticate the user, Cloud Firestore to store the user
data, the Twilio Service to send SMS messages, and Arduino technologies used in the
hardware to measure and display the environment's sound level. When the sound level
detected by the sensor exceeds a certain threshold, the hardware device parses the JSON of the
user information retrieved from Firebase. First, an SMS is sent to the user to check if this is a
false alarm. If the user doesn't turn off the alarm in a certain amount of time, the contacts will
receive a text alert. To test if the device could detect a person shouting from various distances,
an audio was played at one feet increments from the device. The decibel values were then
recorded. At zero feet, the sensor measures the sound as 106.73 dB. At ten feet, the sensor
measures the same audio as 75.81 dB. For this reason, the sound threshold will be set to 75
dB. To reduce the number of false alarms, the alarm will be triggered if the sound exceeds 75
dB at least five times in thirty seconds.
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TiWle: The Effects of Ice Mitigation Strategies on Livestock Waterers

The purpose of this project was to determine how ice mitigation strategies affect ice formation
in livestock waterers. The research question is how do ice mitigation strategies affect the
amount of ice formation in a livestock waterer? The hypothesis is that as the mean and
methods of insulation change, the ice thickness either increases or decreases. The more
insulation that is provided for the water buckets, the more difficult it will be for ice to form
and keep the water accessible for a longer period of time. Various ice mitigation strategies
were used on livestock waterers to test how they impacted the amount of ice that formed in the
water, which was measured through the ice’s thickness in centimeters. The more insulation
that was provided, the less ice formed in the bucket and the thinner the ice block was. Prior to
experimentation, it was hypothesized that as the amount of insulation increased, the amount of
ice in the waterers would decrease. Overall, the experimentation proves that with the
decreasing trend.
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TiWle: Converting Excess Heat Generated From Furnaces Into Usable Energy

About 70% of the energy used in the U.S. every year is wasted in the form of heat. This
wasted heat, however, could be converted to energy. Most homes in the U.S. are heated by
furnaces or boilers, and depending on their efficiency, can waste anywhere between 10 - 44%
of the energy it uses. The objective for this project was to design a device that can capture hot
air emissions from furnace flue pipes that would otherwise be wasted, and convert them to
electricity.

To do this, an aluminum tube was used to simulate the flue pipe, wrapped in insulation to
prevent heat loss. Ten thermoelectric generators (TEGs) were attached to it in series. A heat
gun was used to simulate the hot air from the flue pipe, directed into the aluminum tube. The
voltage meter recorded 3 volts of energy potential generated by the TEGs. As this experiment
was done on a small scale, it did not produce enough energy to power a battery, but if more
efficient/reliable TEGs are used in a greater quantity, more energy would be produced. In
addition, because of the heat gun needing to be held a few centimeters from the pipe for safety
reasons, some heat was lost and not evenly distributed to all of the TEGs. With an actual flue
pipe, this would not be an issue. The experiment demonstrated that waste heat from a flue pipe
can be captured and converted to electricity.
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TiWle: Energized

For my science fair project this year, I tested the different levels of electrolytes in sports
drinks.  The purpose of my project was to find the sports drink with the most electrolytes in it.
My hypothesis for this project was that the Gatorade sports drink would be the drink with the
most electrolytes since it is the #1 sports drink in the United States.  I used a conductance
sensor that I made with a multimeter, copper wires, alligator clips with wires, a 9 volt battery,
a 9 volt battery clip with wires, a plastic straw, and tape to test the levels of electrolytes.  I put
the plastic straw into the different sports drinks for 20 seconds and waited for the reading to
stabilize.  The constants and controls in my experiment were temperature, volume, time, the 9
volt battery, and the same conductance sensor/multimeter.  The variables in my experiment are
the sports drinks:  Gatorade Zero, Gatorade, Body Armor Super Drink, Body Armor Lyte,
Smart Water, and Body Armor Sport Water.  The way that I measured the responding or
dependent variable is by using the multimeter.  The Body Armor Super Drink had the highest
levels of micro amperes (mA).  If you want a drink with a high level of electrolytes you should
either get Body Armor Super Drink or Body Armor Lyte.
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TiWle: Rube Goldberg Machine

A Rube Goldberg Machine was named after a man named Rube Goldberg. The machine is
meant for completing simple tasks in a complex way. I chose to build my own version of the
Rube Goldberg Machine because it is an example of how gravity is being demonstrated. In
this project I am having different objects roll down ramps from different heights as well as
having a pendulum. Another reason why I chose this project was because it is a prime example
of trial and error. There are a lot of measurements and a lot of different steps to building this. I
have had a few problems that I needed to learn how to fix which is the trial part of the project.
Next, was figuring out how to improve it and make it better, which was the error part. I like to
do different projects like this because it expands my mind on how to do different things. A
problem I have come across with this design is what size ball would fit the best throughout the
course without getting stuck or rolling off. I was deciding whether to use a tennis ball, softball
or a  golf ball. To fix that problem, I decided to use a golf ball and a tennis ball. I really loved
this idea because I can get very creative with the different designs and courses.
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TiWle: Model System Design For Technology-Assisted Insulin Regulation

Poorly regulated blood sugar impacts 90% of the population and has a significant effect on
mood, the ability to handle stress, weight, and sleep. These conditions are only compounded
for individuals with diabetes. The goal of this project was to demonstrate high glucose
regulation in the human body through the use of a working artificial pancreas model. My
hypothesis was that a glucose sensor coupled with a “smart” insulin pump and reservoir would
provide high blood sugar regulation. The project challenge was to design a working  model of
an artificial pancreas using substances other than glucose, insulin, and human blood. The
answer was substituting pH balancing for glucose control. Experimental results showed that
the hypothesis was valid when tested in the pH balance framework. The artificial pancreas
model’s conductivity sensor was able to detect an initial high pH basic baking soda solution,
responded by pumping a lower pH acidic vinegar solution into the higher pH solution, and
successfully stopped pumping when the resulting mixture achieved pH balance. The average
amount of lower pH acidic vinegar solution pumped was within 15% of the expected value.
The use of pH balancing allowed the validation of the design details of the smart sensor and
pump control system. Currently there are limited options available for automated insulin
delivery systems so the significance of my findings support continued development of new
technologies in this critical medical area.
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TiWle: impact Absorbing And Alerting (iAAA) BAND for fall protection

According to several studies, fifty billion dollars are spent alone in the United States on
medical costs related to falls. Out of 3 million annual falls, 34,000 people perish. About 20%
of falls result in head injuries and broken bones, and on average, three adults die every hour
due to falls. By 2030 the hourly death rate is projected to increase to seven. One of the key
concerns is that some fall victims are not noticed for a prolonged period after they fall, causing
severe long-term damage. This study is focused on head injuries and the damages caused by
them. My goal was to invent a headband that would absorb the impact of the fall.  It would
further send a signal to alert anybody nearby to aid the victim. I conducted several interviews
with medical experts, including doctors and nurses, and longtime caregivers of patients who
had a history of falling. Employing the information gained from the interviews and external
sources, I used lightweight absorbing material made of foam and electronics to create the
headband.  I used a "Century Martial Arts BOB Body" dummy (37 lbs) to test the band for
effectiveness. I fastened the band around BOBS' head and pushed him from different heights
and angles. Our observations prove the band successfully absorbs the impacts to the head and
alerts once the impact occurs, especially when the fall occurs facedown or backward. In
conclusion, I plan to use Anthropomorphic Test Dummies in future experiments to test the
iAAA band.
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TiWle: Creating an energy efficient LED light bulb.

           I wanted to do this project to see how much energy I could save by creating a more
efficient LED lightbulb design. Each year 625.6 million pounds of CO2 is emitted into the
atmosphere because of LED light bulbs. I conducted my research by taking a device to hold
the light bulb in place and then put a lux meter across from the lightbulb. I tested three
different light bulbs: an open cover, a ventilated one, and a regular bulb. I turned them on at
night in a dark room and waited a certain amount of time. I concluded that the open bulb,
because the temperature was lower, produced less lumens than the closed bulb. The ventilated
bulb was in the middle of the two. I took the information that I learned and applied it to the
amount of energy that would be saved each year by using these improved light bulbs. The
decrease of lumens in the open bulb was much greater compared to the regular bulb. Every
year alone this would save hundreds of millions of pounds of CO2. One possible idea to
continue the work of this project would be to create a mesh covering around the outside of the
lightbulb which would decrease the lumens even more than the current ventilated bulb. All of
this would have an unequivocally constructive effect on the current deteriorating atmosphere.
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TiWle: The Impact of Acetic Acid and Citric Acid on the Integrity (Flexibility) of Plastic

This experiment was trying to discover how acid would affect plastic. The driving question
was “Which type of acid (Citric, Acetic, or both) weakened plastic more (which made it more
flexible)?” Acetic acid should weaken plastic more because it is more corrosive. Straw
segments were stretched as far as possible and measured (in centimeters), submerged in 100
milliliters of different acids (and water as a control group) for one week, then taken out of the
acids and stretched and measured again. The acid had no effect on the integrity of the straws.
Overall, the experiment yielded strange results that were contrary to the hypothesis.

SWXdenW Name(V): A. McAllister

AbVWUacW:

104
WoUd CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   vertebrate animals             controlled substances

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

x
x

x
x

Yes No
Yes No

Yes No

Yes No

Technical DiVciSlineV SelecWed b\ Whe SWXdenW
(LiVWed in oUdeU of UeleYance Wo Whe SUojecW) CH  EM  EA

PUojecW
NXmbeU
5517

CSEF Official AbVWUacW and CeUWificaWion FaiU CaWegoU\

P82022



TiWle: Does the thickness of the wire effect the circuit?

௙The SXUSRVe Rf Whe e[SeULPeQW ZaV WR fLgXUe RXW Rf Lf Whe WhLcNQeVV Rf Whe ZLUe effecWV Whe fORZ
aQd eQeUg\ RXWSXW Rf Whe cLUcXLW.௙

There was 6 procedures 3 of those were in day light Which was noticeable but the other 3
ZeUe LQ a daUN URRP ZeUe I cRXOd geW a beWWeU PeaVXUePeQW WR PaNe P\ gUaSh.௙

6AWG was the dimmest out of the 3 14AWG being the brightest out of the three and 10AWG
being in the middle but closer to 14AWG. The thicker the wire it allows more electricity to
fORZ ZLWhRXW hLWWLQg Whe LQVXOaWRU.
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TiWle: Tesla Coil

The SXUSRVe Rf WhLV e[SeULPeQW ZaV WR ZLUeOeVVO\ cRQdXcW eQeUg\. I aP WU\LQg PaNe eQeUg\
less expensive for people and easier to access. In order to do this, I would plant tesla coils all
around the world to power peoples’ homes, which will cheapen the expense of electricity for
people, as well as avoiding having to run wires from a powerplant to where the electricity will
be used. My Tesla coil is an electrical resonant transformer circuit that creates an electro-
magnetic field being able to power 8 watts and/or 450 lumens. Procedures conducted were to
tightly wrap copper wire around the PVC pipe, connect a 9 V battery to a 9 V battery
connector, connect the positive wire to one end of the 22 kilo ohms resistor, connect the
negative wire to the right prong of the 2n2222a transistor, connect the other end of the 22 kilo
ohms resistor to the metal prong, which is also connected to one of the copper wire that is
coiled around the PVC pipe, and finally to wrap the black wire two times around the coil and
connect it to the same side that is connected to the 22 kilo ohms resistor. The Tesla coil was
successful in accomplishing my goal of wirelessly conducting energy, and was able to light a
fluorescent bulb 100% of the trials. This means it could potentially be used as an energy
VRXUce fRU SeRSOe aURXQd Whe ZRUOd Lf bLggeU WeVOa cRLOV ZeUe Pade.
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TiWle: The Effect of a Parabola on Wi-Fi Speed

Wi-Fi plays a big part in people’s daily lives. Wi-Fi’s signal strength varies depending on the
type of router and its location. Many households do not have access to fast Wi-Fi. The goal of
this research project was to find a way to boost Wi-Fi speed using household items such as
aOXPLQXP fRLO aQd caUdbRaUd.

The first phase of this project involved creating an instrument to boost the signal strength of a
router. The instrument was designed to be in the shape of a parabola. A parabola is a
mathematical shape with a curve with points equidistant from both a fixed point called the
focal point and a fixed line. An instrument called a parabolic reflector which is similar to a
VaWeOOLWe dLVh LV Pade b\ cXWWLQg caUdbRaUd LQ Whe VhaSe Rf a SaUabROa aQd PRXQWLQg aQRWheU
piece of aluminum foil-covered cardboard on the back of it. Once mounted onto a router’s
antennae, it is capable of boosting its signal strength.

The second phase of this project involved testing various angles the parabolic reflector is
mounted to determine the largest increase in signal strength. Wi-fi speeds were tested without
Whe SaUabROLc UefOecWRU aQd ZLWh Whe SaUabROLc UefOecWRU PRXQWed aW 90�, +60�, +30�, -60�, -30�.
Data was gathered at 140 and 641 inches away from the router. Placing the parabolic reflector
at 90° produced the best results. This experiment allows people to increase their own Wi-Fi
speed using household items. The main objective of the experiment, increasing Wi-Fi speed,
ZaV PeW.
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TiWle: Alerting Drivers That a Child was Forgotten in a Vehicle With a Circuit Sequence Alert
System (CSAS)

The purpose of this project was to design and construct a safety device to prevent a driver
from leaving a child inside a closed vehicle which could result in the child’s death due to heat
RU cROd.

A Power Wheel child’s toy was altered to include a Circuit Sequence Alert System (CSAS) to
notify a driver. The prototype build added a 12 V DC battery, a time delay relay, a strobe
light, a 12 V power socket to charge the strobe, a CD/radio player, an on-off switch, a 6 inch
UeceVVed VSeaNeU, a WeUPLQaO bORcN WR VecXUe ZLUeV WR baWWeU\, ZLULQg XQdeU Whe VeaW cRQQecWLQg
driver and child seat switches to light and speaker, wiring from battery to CD/radio to on/off
switch, wiring to terminal block, time delay relay wiring with trigger wires and a 15 amp fuse
to battery for overcurrent protection.

Data collection to optimize prototype settings included timing family drivers as they left
YehLcOeV (§1 PLQXWe), PeaVXULQg decLbeO OeYeOV Rf YaULRXV aOaUP YROXPeV, aW dLffeUeQW dLVWaQceV
to determine which volumes were above the noise measured in a parking lot (63 db). Based on
testing, optimum value for volume setting was 20. Alarm duration was set to 2 minutes, with
cRQWLQXRXV UeSeaWV.

This project supported the hypothesis that a notification system to alert drivers of a forgotten
child in a vehicle is feasible and valuable. “CSAS” could be installed in older and newer
vehicles at a small cost. With simple engineering, it could save lives.
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TiWle: The Connection Between Coronal Mass Ejections and Sunspots

A sunspot is a cooled area of the sun that appears to be darker than the area that surrounds
itself. Sunspots were first discovered in 1612 by Galileo Galilei, but were recorded as a
statistic in 1750.

A CME is the event in which the sun releases high amounts of radiation that is stored inside.
CMEs, unlike sunspots, were recorded as a statistic in 1996.

The goal of the experiment is to find out what the connection is between CMEs and sunspots.

The data showed that there was some correlation found between CMEs and sunspots.

It was found that while the number of CMEs did not match well to the sunspots, there was a
relation between the amount of mass and energy from the CMEs to the amount of sunspots
RbVeUYed.
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TiWle: Environmental Impact on the Corrosion of Steel Nipples

ThLV e[SeULPeQW ZaV SeUfRUPed WR fLQd RXW hRZ dLffeUeQW eQYLURQPeQWaO PaWeULaOV affecWed Whe
corrosion of steel nipples. How do environmental materials in the environment affect the
corrosion of steel nipples? If the environmental materials have more oxygen, then the steel
nipples will have more corrosion. Since the environmental materials have different properties,
they should affect how much the steel nipples corrode. This project involved the use of four
bins, each of which contained a different environmental material, including: snow salt, beach
VaQd, aOO-SXUSRVe VaQd, aQd SRWWLQg VRLO. IQ addLWLRQ, each bLQ LQcOXded ZaWeU aQd aVShaOW. TZR
VWeeO QLSSOeV ZeUe SOaced LQ each bLQ aQd ZeUe NeSW LQ Whe bLQV fRU a SeULRd Rf WLPe WR UXVW,
ZhLch ZaV WheQ PeaVXUed LQ gUaPV. The SRWWLQg VRLO SUeVeQWed Whe PRVW chaQge, fROORZed b\
Whe beach VaQd aQd Whe aOO-SXUSRVe VaQd, ZLWh Whe VQRZ VaOW haYLQg Whe OeaVW aPRXQW Rf chaQge.
It was hypothesized that the more oxygen the environmental materials have, the heavier the
QLSSOeV ZRXOd be, ZhLch ZaV WUXe WR WhLV e[SeULPeQW VLQce Whe PaWeULaOV ZLWh R[\geQ, ZhLch
are the potting soil, the beach sand, and the all-purpose sand, all made the nipple’s weight
LQcUeaVe Whe PRVW.

SWXdenW Name(V): E. Schweitzer

AbVWUacW:

199
WoUd CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQLPaOV             cRQWUROOed VXbVWaQceV

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

[
[

[
[

Yes No
Yes No

Yes No

Yes No

Technical DiVciSlineV SelecWed b\ Whe SWXdenW
(LiVWed in oUdeU of UeleYance Wo Whe SUojecW) CH  EM  A7

PUojecW
NXmbeU
5523

CSEF Official AbVWUacW and CeUWificaWion FaiU CaWegoU\

P82022



TiWle: Converting Sound to Electricity

The aLP Rf P\ e[SeULPeQW LV WR Vee Lf VRXQd ZaV abOe WR be XVed WR geQeUaWe eOecWULcLW\. ThLV
ZRXOd heOS Whe ZRUOd b\ SURdXcLQg eOecWULcLW\ fURP a W\Se Rf eQeUg\ WhaW LV QRW XVed ZLWh LWV
capabilities. Another purpose of this experiment was to see if sound can produce between 10
-17 volts of electricity.

To construct my prototype, I used a 2” radius birch wooden plank, which was attached to a
copper wire coil. The copper coil had a magnet placed in its center. Every time sound bounces
Rff Rf Whe ZRRdeQ SOaQN, LW ZRXOd caXVe Whe cRLO WR YLbUaWe, SURdXcLQg VRPe eOecWULc cXUUeQW b\
electromagnetic induction. I found out that my project did not produce any electricity.
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TiWle: PeOOeW-"O"-TUaS: CaSWXULQg POaVWLc PeOOeWV ThURXgh a MXOWL-FLOWeU S\VWeP & AQaO\]LQg
Their Progression Using Binary Image Processing

POaVWLc SeOOeWV aUe SUe-SURdXcWLRQ PLcURSOaVWLcV, Pade Rf SRO\eWh\OeQe, UaQgLQg LQ VL]e fURP
1mm-5mm. They are used to build virtually any plastic product, but are dangerous when
UeOeaVed LQWR Whe eQYLURQPeQW dXULQg PaQXfacWXULQg aQd WUaQVSRUWaWLRQ, eYeQWXaOO\ eQWeULQg
aquatic bodies through spills, storm-water discharges, and Combined Sewer Overflow(CSO).

Pellet-“O”-Trap is a multi-filter device which captures plastic pellets in stormwater pipes and
CSO before they enter water bodies. Entering the device, large objects are rejected through the
VLdeV, aQd WhUee fLOWeUV ZLWh deVceQdLQg hROe VL]eV ZeUe Oa\eUed LQ a PaQQeU ZheUe Whe OaVW
filter would capture pellets ranging between 1mm-2mm and allowing for only water flow. A
VXbPeUVLbOe SXPS ZaV aWWached WR Whe PechaQLVP, WR fRUce ZaWeU WhURXgh Whe fLOWUaWLRQ deYLce
dXULQg VceQaULRV ZheQ WheUe LV aQ LQVXffLcLeQW cXUUeQW. AV Whe ZaWeU LV beLQg SXVhed debULV aQd
SOaVWLc SeOOeWV aUe cROOecWed, aQd cOeaQ ZaWeU fORZV RXW WhURXgh Whe eQd Rf Whe deYLce.

TR PRQLWRU WheLU cROOecWLRQ, aQ AUdXCAM, VXSSRUWed b\ LPage SURceVVLQg, ZaV XVed WR
measure the number of plastic pellets, indicated by white pixels. If they reach 75,000, the
device is considered 70% full and a notification is published to empty the filter.

For testing, 600 grams of pellets were placed in an aquatic enclosure along with debris such as
OeaYeV aQd VWRQeV. A VWRUPZaWeU cXUUeQW ZaV VLPXOaWed XVLQg a VhRZeU head UXQQLQg fRU fLYe
minutes -- results show 87% of pellets were captured. With minor enhancements, Pellet-“O”-
TUaS caQ VLgQLfLcaQWO\ UedXce Whe SROOXWLRQ Rf WhLV ePeUgLQg cRQWaPLQaQW, SURWecWLQg PaULQe
aQd hXPaQ OLfe.
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