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TiWle: The IQYeVWigaWiRQ Rf CRPPRQ MaWeUialV iQ Whe FilWUaWiRQ Rf SRRW aQd SPRke

CaUbRQ ePiVViRQV haYe faciliWaWed glRbal ZaUPiQg aQd aUe becRPiQg Whe PajRU iVVXe fRU Whe
environment over the last decades. We came up with a possible simple  solution to reduce
carbon emissions by filtering harmful particles in smoke. We used common materials
iQclXdiQg cRWWRQ, Q\lRQ, aQd Vilk. FiUVW, Ze Zeighed Whe clRWhV. The filWUaWiRQ deYice cRQViVWV Rf
a clRWh PaWeUial VecXUed WR Whe WRS Rf a hXUUicaQe jaU Zhich iV eQclRVed WR VWRS Whe VPRke fURP
eVcaSiQg. AQ aiU TXaliW\ WeVWeU ZaV Slaced iQVide Whe Vealed eQYiURQPeQW. BefRUe Whe XVe Rf Whe
clRWhV, Ze WeVWed Whe caQdle ZiWhRXW a clRWh iQ Whe filWeU. The caQdle ZaV WheQ liW, aQd Whe
filWUaWiRQ deYice ZaV Slaced RQ WRS. SPRke SaUWicleV fURP Whe caQdle URVe WhURXgh Whe clRWh,
VRPe geWWiQg WUaSSed aV Whe\ SaVVed WhURXgh. AfWeU Ze filWeUed WhURXgh a VSecific clRWh, Ze
Zeighed Whe clRWh agaiQ, WR Vee if WheUe ZaV a diffeUeQce iQ ZeighW. OXU UeVXlWV fURP WhiV
experiment were inconclusive because our air quality tester was not sensitive enough. We
were hoping for more dramatic decreases. We have concluded there is no simple way to
gUeaWl\ filWeU RXU caUbRQ ePiVViRQV. The PRVW baVic VRlXWiRQ WR UedXce glRbal ZaUPiQg iV WR
decUeaVe fRVVil fXel XVage.

SWXdenW Name(V): L. C]eUZiec, B. Kell\

AbVWracW:

203
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) E1  CH  E9

ProjecW
NXmber
4001

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

PT



TiWle: The DeVigQ aQd TeVWiQg Rf DebUiV DeflecWRUV WR PUeYeQW BXildXS iQ CXlYeUWV

CXlYeUWV aUe SiSeV WhaW aUe cRQQecWed WR VWRUP dUaiQV. The SXUSRVe iV WR SUeYeQW debUiV bXildXS
iQ cXlYeUWV aQd deVigQ debUiV deflecWRUV WhaW Zill decUeaVe debUiV. UViQg debUiV deflecWRUV Zill
help with culvert damage and buildup. Without debris deflectors, water can become
cRQWaPiQaWed aQd XQVafe fRU dUiQkiQg. ThiV cRXld alVR lead WR diVUXSWiRQV WR Whe aTXaWic
ecRV\VWePV Zhich Whe ZaWeU eQdV XS QeaU. TheVe aQiPalV Pa\ be haUPed becaXVe Rf debUiV.
The XVe Rf debUiV deflecWRUV Zill decUeaVe cRQWaPiQaWiRQ iQ ZaWeUV, Pake VafeU ZaWeU fRU
dUiQkiQg, aQd iW Zill helS aTXaWic life iQ QeaUb\ ecRV\VWePV. HRZ caQ debUiV deflecWRUV SUeYeQW
the least amount of buildup? For the control, no debris deflectors were used in the testing rig.
The debUiV deflecWRUV ZeUe PeaVXUed b\ hRZ PXch debUiV Whe\ caSWXUed iQ SeUceQWageV aQd Whe
debUiV deflecWRU ZiWh Whe higheVW SeUceQWage SeUfRUPed Whe beVW. MaUk 3 ZaV Whe beVW aW
caSWXUiQg debUiV ZiWh aQ aYeUage Rf 89% debUiV WUaSSed. MaUk 1 aQd MaUk 2 did ZRUVe WhaQ
PaUk 3 ZiWh aQ aYeUage Rf 73% aQd 78%. BaVed RQ Whe UeVXlWV, MaUk 3 caSWXUed Whe PRVW
debUiV cRPSaUed WR MaUk 1 aQd MaUk 2.

SWXdenW Name(V): D. Thomas, C. Zhu

AbVWracW:

190
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) E9  EE  EM

ProjecW
NXmber
4002

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\
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TiWle: Toilet Power: Capturing Wasted Energy from Home Fixtures

The RbjecWiYe Rf RXU e[SeUiPeQW iV WR cRQYeUW kiQeWic eQeUg\ fURP Whe iQleW YalYe filliQg a WRileW
iQWR elecWUical eQeUg\ WR chaUge a ShRQe. OXU iQiWial iQVSiUaWiRQ ZaV WR PRYe aZa\ fURP fRVVil
fXelV XViQg ZaVWed eQeUg\, Zhich Ze VXcceeded iQ dePRQVWUaWiQg dXUiQg e[SeUiPeQWaWiRQ.
When the toilet fills with a relatively fast flow, about 1.7 gallons/minute, it presents the
RSSRUWXQiW\ WR cRQYeUW kiQeWic eQeUg\ fURP Whe WRileW¶V ZaWeU flRZ iQWR elecWUical eQeUg\ WhaW
cRXld be XVed fRU SUacWical SXUSRVeV. ThiV haV beeQ dRQe WR aQ e[WeQW iQ HRQg KRQg iQ 2013
when wasted water from a shower drain was utilized for other needs. We connected a water
WXUbiQe beWZeeQ Whe iQleW YalYe aQd Whe hRldiQg WaQk Rf a WRileW. Each flXVh UeVXlWed iQ Whe WaQk
beiQg Uefilled ZiWh ZaWeU iQ aSSUR[iPaWel\ 48 VecRQdV, SURdXciQg a cRQWiQXRXV chaUge XS WR 12
YRlWV dXUiQg Whe Uefill. IQ addiWiRQ, Ze added a diVaVVePbled caU chaUgeU UeZiUed WR cRQQecW Whe
WXUbiQe WR Whe ShRQe. The caU chaUgeU iV XVed WR liPiW Whe YRlWage VR WhaW Whe ShRQe dReV QRW geW
daPaged.  OQce Whe WXUbiQe aQd ShRQe aUe SURSeUl\ cRQQecWed aQd aVVePbled, Ze flXVh Whe
WRileW aQd geW aQ iQdicaWRU WhaW Whe ShRQe iV VXcceVVfXll\ chaUgiQg. OQe flXVh Pa\ QRW fXll\
chaUge a cell ShRQe, bXW PXlWiSle flXVheV RYeU WiPe caQ fXll\ chaUge a ShRQe. FRU e[aPSle, if
RQe ZeUe WR ciUcXiW-WRgeWheU PXlWiSle WRileWV iQ a laUge cRPSle[, VXbVWaQWial aPRXQWV Rf eQeUg\
cRXld be geQeUaWed.

SWXdenW Name(V): L. Marshaus, C. Walker, F. Lamattina

AbVWracW:

242
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) EE  A7  E9

ProjecW
NXmber
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TiWle: How Thermoelectricity Can Improve Warmth in Colder Climates

The RbjecWiYe Rf WhiV SURjecW ZaV WR diVcRYeU if hXPaQ bRd\ heaW, cRQYeUWed b\ a
WheUPRcRXSle, cRXld SURdXce eQRXgh elecWUiciW\ WR SRZeU a UeViVWRU. The UeViVWRU ZRXld WheQ
ZaUP a bRRW, PakiQg iW PRUe cRPfRUWable WR ZeaU iQ cRld WePSeUaWXUeV. TheUPRcRXSliQg
cUeaWeV elecWUiciW\ b\ XWili]iQg Whe Seebeck EffecW, Zhich ZRUkV b\ haUQeVViQg Whe eQeUg\
cUeaWed b\ Whe diffeUeQce iQ WePSeUaWXUe beWZeeQ WZR SieceV Rf PeWal.

The WheUPRcRXSle XVed ZaV aWWached WR a Nickel-ChURPiXP UeViVWRU ciUcXiW, cRQWaiQed
beWZeeQ a la\eU Rf UXbbeU fRaP aQd VilicRQe. The UeViVWRU ZaV Slaced iQ Whe VRle Rf Whe bRRW.
The WheUPRcRXSle¶V SURbe ZaV heaWed ZiWh 37℃ ZaWeU cRQWaiQed iQVide a Vealed SlaVWic bag.
TR Wake adYaQWage Rf Whe WePSeUaWXUe diffeUeQce beWZeeQ Whe iQVide aQd RXWVide Rf Whe bRRW,
Whe RXWSXW eQd Rf Whe WheUPRcRXSle ZaV PRYed clRVeU WR Whe RXWVide Rf Whe bRRW, allRZiQg Whe
cRldeU aiU WR cRRl Whe WheUPRcRXSle. UViQg a WheUPRPeWeU, Ze WeVWed Whe heaW RXWSXW Rf Whe
UeViVWRU VeYeUal WiPeV ZiWh diffeUeQW WheUPRcRXSleV bXW ZiWh a cRQViVWeQW ZaWeU WePSeUaWXUe.

AfWeU cRPSaUiQg UeVXlWV, Ze diVcRYeUed WhaW K-T\Se WheUPRcRXSleV Pade ZiWh Nickel-
ChURPiXP aQd CRSSeU ZiUeV SURdXced Whe PRVW elecWUiciW\, bXW ZeUe leVV SUacWical becaXVe Whe
SURbe Qeeded WR be heaWed eYeQl\. CRQYeUVel\, a T-T\Se, Pade Rf cRQVWaQWaQ aQd cRSSeU,
Qeeded leVV eTXal heaWiQg aQd ZaV eaVieU WR ZRUk ZiWh bXW SURdXced leVV elecWUiciW\. A
WheUPRcRXSle aQd UeViVWRU cRXld SURdXce eQRXgh heaW WR ZaUP Whe ZeaUeU, alWhRXgh fXUWheU
WeVWiQg iV Qeeded WR ideQWif\ Whe W\Se Rf UeViVWRU WhaW ZRXld be PRVW effecWiYe.

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

AbVWracW:

252
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

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

ProjecW
NXmber
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TiWle: Self-SXVWaiQiQg IQdRRU GaUdeQ

SRPe SeRSle Pa\ ZaQW WR gURZ a gaUdeQ bXW dR QRW haYe VSace, WiPe, RU aSSURSUiaWe ZeaWheU.
ThiV UeVXlWV iQ SURdXce beiQg SXUchaVed fURP gURceU\ VWRUeV. The fUXiWV, YegeWableV, aQd heUbV
SXUchaVed fURP Whe gURceU\ VWRUe caQ be fXll Rf SUeVeUYaWiYeV. OXU VRlXWiRQ ZaV WR cUeaWe a
Velf-VXVWaiQiQg iQdRRU gaUdeQ WhaW caQ be XVed all \eaU lRQg aV Zell aV UeTXiUe PiQiPal
PaiQWeQaQce.

TR begiQ Whe cRQVWUXcWiRQ Rf RXU SURWRW\Se, Whe SlaQWeU ZaV VSliW iQWR WhUee eTXal VecWiRQV,
using 3 tubs, inside a 37-1/2"L x 15-1/2"W x 8"H planter. The middle one contains water,
Zhile Whe RWheU WZR cRQWaiQ VRil. TZR 550 GPH VXbPeUVible SXPSV ZeUe Slaced iQ Whe Piddle
bR[ iQVide Whe ZaWeU, RQe SRZeUiQg Whe ZaWeUfall aQd Whe RWheU SRZeUiQg Whe dUiS iUUigaWiRQ
system. Attaching ½” pipes to one of the 550 GPH pumps, with ¼ inch pipes attached to the ½
iQch SiSeV, ZaWeU ZaV bURXghW WR Whe ePiWWeUV iQ Whe diUW-filled cRQWaiQeUV. A WiPeU ZaV XVed WR
WXUQ RQ Whe ePiWWeUV aQd gURZ lighWV fRU Whe aSSURSUiaWe aPRXQW Rf WiPe SeU da\. The VecRQd
550 GPH SXPS SRZeUed a ZaWeUfall WhaW ViWV RQ WRS Rf Whe ZaWeU WXb. OXU fXQcWiRQal SXUSRVe
Rf Whe ZaWeUfall ZaV WR aYRid Whe ZaWeU becRPiQg VWagQaQW. SWagQaQW ZaWeU caQ becRPe a
bUeediQg gURXQd fRU PRVTXiWReV aV Zell aV deYelRS PRld. The UeVXlW Rf RXU e[SeUiPeQW ZaV a
ZRUkiQg dUiS iUUigaWiRQ V\VWeP WhaW cRXld VXfficieQWl\ ZaWeU RXU baVil SlaQWV aQd a ZaWeUfall
WhaW keSW Whe ZaWeU c\cliQg.

SWXdenW Name(V): N. Khaled, B. Abed, Z. Khaliq

AbVWracW:

250
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) EE  36

ProjecW
NXmber
4005

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\
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TiWle: A BeWWeU SRlaU PaQel

The SXUSRVe Rf WhiV e[SeUiPeQW ZaV WR Vee if Ze cRXld Pake a beWWeU VRlaU SaQel WhaW ZaV PRUe
efficieQW aQd ecR-fUieQdl\. AfWeU a lRQg WiPe Rf UeVeaUchiQg, Ze decided WhaW Ze ZRXld UePRYe
Whe glaVV, Zhich cRQWaiQed lRWV Rf haUPfXl chePicalV VXch aV aQWiPRQ\ aQd cadPiXP, aQd WR
UeSlace iW ZiWh acU\lic glaVV. ThiV ZRXld WheRUeWicall\ allRZ PRUe VXQlighW WR SaVV WhURXgh aQd
ZRXld be PXch VWURQgeU WhaQ UegXlaU glaVV, VR iW ZRXldQ¶W bUeak if \RX dURSSed iW. TR WeVW if
acU\lic glaVV ZaV beWWeU WhaQ Whe UegXlaU glaVV, Ze WRRk WZR VRlaU cellV aQd SXW UegXlaU glaVV RQ
top of one and acrylic glass on the other. We used a multimeter to measure the number of volts
beiQg SURdXced b\ each Rf WheP, aQd XVed a lighW VRXUce aQd WeVWed iW fURP a 90 degUee aQgle,
a 45 degUee aQgle, aQd a 180 degUee aQgle. OQ RXU fiUVW e[SeUiPeQW, aW 45 degUee, Whe acU\lic
glaVV gRW 2.76 YRlWV, Zhile Whe UegXlaU glaVV gRW 2.67 YRlWV. AW 90 degUeeV, Whe acU\lic glaVV gRW
3.43 YRlWV, aQd Whe UegXlaU glaVV alVR gRW 3.43 YRlWV. OQ RXU fiQal WeVW, aW 180 degUeeV, Whe
acU\lic glaVV gRW 2.46 YRlWV, aQd Whe UegXlaU glaVV gRW 2.36 YRlWV. AfWeU WhiV e[SeUiPeQW, Ze
cRQclXde WhaW acU\lic glaVV iV beWWeU fRU VRlaU SaQelV WhaQ UegXlaU glaVV.

SWXdenW Name(V): H. MhaidaW, S. Sheikh, A. AfRlabi

AbVWracW:

221
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

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

ProjecW
NXmber
4006

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\
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TiWle: What Are The Effects Of Water Depth On Tsunamis (wave Velocity)

The SXUSRVe Rf WhiV SURjecW ZaV WR deWeUPiQe Whe effecW Rf ZaWeU deSWh RQ ZaYe YelRciW\.  The
iPSRUWaQce Rf WhiV e[SeUiPeQW iV iW caQ helS VaYe liYeV b\ helSiQg WR Pake beWWeU ZaUQiQgV fRU
WVXQaPiV. OXU SURcedXUe fRU WhiV e[SeUiPeQW iQYRlYed filliQg a biQ ZiWh ZaWeU WhUee VeSaUaWe
WiPeV ZiWh diffeUeQW deSWhV Rf ZaWeU; RQe, WZR, aQd WhUee ceQWiPeWeUV.  TheQ, Ze dURSSed a
VPall ZRRdblRck fURP Whe VaPe SRiQW PaUked RQ Whe biQ WhiUW\ WiPeV fRU each deSWh Rf Whe
ZaWeU fRU a WRWal Rf QiQeW\ dURSV.  OQce Whe blRck ZaV dURSSed, Ze VWaUWed a VWRSZaWch aV VRRQ
as a wave was created. We stopped the stopwatch when the wave reached the other side of the
bin. We recorded the times and then calculated those averages for each centimeter of water.
The daWa VhRZed WhaW Whe deeSeU Whe ZaWeU Whe faVWeU Whe ZaYe.  TheUefRUe, RXU h\SRWheViV ZaV
iQcRUUecW.

SWXdenW Name(V): B. Werner, M. Werner

AbVWracW:

148
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

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

ProjecW
NXmber
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TiWle: O[idaWiRQ PURclaPaWiRQ

The SURjecW SXUSRVe VWaWePeQW Zill dePRQVWUaWe Whe effecWV WhaW Zill RccXU ZheQ cRSSeU,
VWaiQleVV VWeel, galYaQi]ed VWeel, aQd iURQ aUe VXbPeUged iQ ValWZaWeU RYeU WiPe. The VXPPaU\
Rf Whe SURcedXUeV Zill VhRZ if ceUWaiQ PeWalV aUe affecWed b\ beiQg VXbPeUged iQ ValWZaWeU.
M\ SURjecW iV iPSRUWaQW WR VRcieW\ becaXVe iW Zill SURYe ZhaW kiQd Rf PeWal iV beVW WR XVe ZheQ
ZRUkiQg iQ RU aURXQd ValWZaWeU.  The h\SRWheViV iV WhaW VRPe Rf Whe PeWalV Zill be affecWed aQd
RWheUV Zill QRW be affecWed.  I Zill cRQdXcW WhiV e[SeUiPeQW b\ VXbPeUgiQg diffeUeQW PeWalV iQ
ValWZaWeU RYeU a UecRUded WiPe fUaPe. Each Zeek, I Zill UecRUd Whe iQfRUPaWiRQ aQd aQ\
chaQgeV WR Whe PeWalV b\ XViQg YiVXal RbVeUYaWiRQ aQd a PicURVcRSe WR dRcXPeQW chaQgeV
Zhich Zill be VhRZQ iQ ShRWRgUaShV.

SWXdenW Name(V): J. Bennett

AbVWracW:

128
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: A CRYid-19 SRcial DiVWaQciQg DeYice UViQg a PIR MRWiRQ SeQVRU aQd a US-100
UlWUaVRQic DiVWaQce SeQVRU

SRcial diVWaQciQg haV becRPe a hXge SaUW Rf RXU liYeV iQ Whe SaVW \eaU. IW iV cUiWical Ze keeS
RXUVelYeV Vafe WR SUeYeQW Whe QXPbeU Rf CRYid caVeV fURP iQcUeaViQg fXUWheU. M\ deYice aVViVWV
iQ dRiQg VR b\ calcXlaWiQg hRZ clRVe Whe XVeU iV WR aQRWheU SeUVRQ QeaUb\.    ThiV deYice
cRPSUiVeV Rf WZR PajRU cRPSRQeQWV: a PaVViYe IQfUaUed (PIR) PRWiRQ VeQVRU aQd a US-100
XlWUaVRQic diVWaQce VeQVRU. ThiV SURdXcW allRZV Whe XVeU WR cXVWRPi]e Whe diVWaQce iQ feeW Whe\
want to be socially distanced, and can also arm or disarm the system as needed. When the
deYice iV aUPed, Whe PRWiRQ VeQVRU checkV fRU PRYePeQW ZiWhiQ iWV UaQge. OQce PRWiRQ iV
deWecWed, Whe US-100 calcXlaWeV Whe diVWaQce beWZeeQ Whe XVeU aQd Whe SeUVRQ QeaUb\. If WhiV
YalXe iV gUeaWeU WhaQ Whe diVWaQce cRQfigXUed b\ Whe XVeU, aQ RGB LED WXUQV gUeeQ, iQdicaWiQg
WhaW Whe XVeU iV iQ a Vafe ]RQe. If QRW, Whe LED WXUQV Ued aQd a We[W aleUW iV VeQW, iQfRUPiQg Whe
XVeU hRZ clRVe he/Vhe iV fURP Whe SeUVRQ QeaUb\.     AV a WeVW fRU accXUac\, I XVed a PeaVXUiQg
WaSe WR fiQd Whe acWXal diVWaQce beWZeeQ Whe deYice aQd a PRYiQg RbjecW aQd cRPSaUed iW WR Whe
diVWaQce calcXlaWed b\ Whe deYice. I SeUfRUPed WhiV e[SeUiPeQW fRU WeQ da\V aQd UecRUded Whe
UeVXlWV. OYeUall, P\ deYice iV faiUl\ accXUaWe aQd iV RQl\ 2-3 iQcheV Rff aW PRVW. IQ Whe fXWXUe, I
SlaQ RQ cUeaWiQg a ViPSle PRbile aSS WR Pake XVeU iQWeUacWiRQ ZiWh P\ deYice eaVieU.

SWXdenW Name(V): S. SUiQiYaVaQ

AbVWracW:

252
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: PRWaWR YV. lePRQ

CaUV XVe XS a lRW Rf gaV aQd elecWUiciW\ each \eaU Zhich aUe QRQ UeXVable UeVRXUceV. SR ZhaW if
you use a fruit or vegetable to try to run a car and if so which would go farther? for example a
lePRQ RU a SRWaWR aQd WhaW iV ZhaW WhiV e[SeUiPeQW ZaV XVed WR fiQd RXW. The h\SRWheViV fRU
WhiV e[SeUiPeQW ZaV if a SRWaWR RU lePRQ ZaV XVed WR SRZeU a caU WheQ Whe SRWaWR ZRXld gR
faUWheU aQd be PRUe efficieQW WhaQ Whe lePRQ aQd fRU WhiV e[SeUiPeQW I Pade Whe SRWaWR aQd
lePRQ gR RQ iWV RZQ ZiWh iWV RZQ SRZeU. The SURbleP ZaV WhaW Whe\ didQ¶W gR YeU\ faU bXW
Whe\ did gR VR WhaW PeaQV WhaW iW cRXld SURbabl\ UXQ iWV RZQ caU \RX ZRXld jXVW Qeed a lRW PRUe
lePRQV aQd SRWaWReV.

SWXdenW Name(V): B. DXQkle

AbVWracW:

138
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: Purifying Water with Activated Charcoal

The SXUSRVe Rf P\ SURjecW ZaV WR fiQd RXW if acWiYaWed chaUcRal SXUifieV ZaWeU, aQd if VR hRZ
PXch chaUcRal dR \RX Qeed WR Vee Whe beVW UeVXlWV. I e[SeUiPeQWed ZiWh diffeUeQW aPRXQWV Rf
activated charcoal. In each jar, I poured in ½ cups of water. I dropped in eight drops of red
food coloring into the four jars. Then I put 2 tablespoons, 1 tablespoon, and ½ tablespoons
iQWR each iQdiYidXal jaU. IQ Whe fRXUWh jaU, I did QRW add aQ\ acWiYaWed chaUcRal VR I ZRXld haYe
a reference of the beginning color as the days went by. When I added the charcoal to the jars, I
SXW lidV RQ Whe jaUV VR WhaW Whe ZaWeU ZRXld QRW eYaSRUaWe RYeU Whe da\V. I Pade a h\SRWheViV
WhaW Whe chaUcRal ZRXld cleaU Whe ZaWeU aQd I SUedicWed Whe jaU ZiWh WZR WableVSRRQV Rf
acWiYaWed chaUcRal iQ iW ZRXld cleaU Whe ZaWeU faVWeU. I alVR Pake a h\SRWheViV WhaW Whe jaU ZiWh
Whe leaVW aPRXQW Rf acWiYaWed chaUcRal ZRXld ZRUk Whe VlRZeVW. AfWeU fiYe da\V I Pade a
cRQclXViRQ WhaW P\ h\SRWheViV ZaV cRUUecW iQ WhaW Whe jaU ZiWh WZR WableVSRRQV Rf acWiYaWed
chaUcRal ZaV alPRVW cRPSleWel\ cleaU ZiWh QR Ued fRRd cRlRUiQg lefW aQd Whe jaU ZiWh Whe leaVW
aPRXQW Rf acWiYaWed chaUcRal WakiQg Whe lRQgeVW WR cleaU aQd WR Vee UeVXlWV. IQ Whe eQd, Whe
UeVXlWV I VaZ ZeUe WhaW chaUcRal filWeUV dR ZRUk aQd aUe a gRRd Za\ WR SXUif\ \RXU ZaWeU iQ aQ
efficieQW Za\.

SWXdenW Name(V): A. GibRZic]

AbVWracW:

248
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: SeSaUaWiRQ Rf FRRd D\eV Via CRlXPQ ChURPaWRgUaSh\

The RbjecWiYe Rf cRlXPQ chURPaWRgUaSh\ iV WR VeSaUaWe YaUiRXV VXbVWaQceV WhaW Pake XS a
mixture. In this demonstrated experiment, what makes grape soda purple? Food dye, the
combination of blue 1 and red 40 gives the grape soda its characteristic purple color. While
\RX caQQRW Well WhaW WhRVe WZR diffeUeQW fRRd cRlRUiQgV aUe iQ iW b\ lRRkiQg aW Whe SXUSle VRda,
\RX cRXld VeSaUaWe WheP XViQg a WechQiTXe called cRlXPQ chURPaWRgUaSh\. CRlXPQ
chURPaWRgUaSh\ iV a WechQiTXe WhaW W\Sicall\ XVeV a WUaQVSaUeQW WXbe, filled ZiWh VPall SaUWicleV
that are tightly packed. We used a recycled C18 reverse phase column for separation. Blue 1
aQd Ued 40 aUe UelaWiYel\ QRQ-SRlaU PRlecXleV, Ued 40 iV a PRUe SRlaU PRlecXle WhaQ blXe 1, aQd
cRQWeQWV Rf Whe C-18 (VWaWiRQaU\ ShaVe) aUe QRQ-SRlaU. If Whe d\e PRlecXleV aUe diVVRlYed iQ a
UelaWiYel\ SRlaU VRlYeQW (PRbile ShaVe) VXch aV ZaWeU iQ Whe UeVXlWiQg VRlXWiRQ Whe d\e
PRlecXleV Zill SUefeUeQWiall\ aVVRciaWe ZiWh Whe VWaWiRQaU\ ShaVe. A 2% iVRSURS\l alcRhRl aQd
98% ZaWeU aV a PRbile ShaVe Zill UePRYe Whe Ued 40 d\e fURP Whe VWaWiRQaU\ ShaVe aQd Whe
UeVXlWiQg elXeQW Zill be Ued. A VlighWl\ leVV SRlaU PRbile ShaVe cRQViVWiQg Rf 10% iVRSURS\l
alcRhRl aQd 90% ZaWeU Zill UePRYe Whe blXe 1 d\e fURP Whe VWaWiRQaU\ ShaVe aQd Whe UeVXlWiQg
elXeQW Zill be blXe fURP Whe d\e. The PRUe SRlaU PRlecXle, Ued 40 iV UePRYed ZiWh Whe PRUe
SRlaU PRbile ShaVe, aQd Whe leVV SRlaU PRlecXle blXe 1, iV UePRYed ZiWh Whe leVV SRlaU PRbile
ShaVe.

SWXdenW Name(V): A. GadhachaQda

AbVWracW:

252
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: TheUPRelaVWic eQeUg\ geQeUaWiRQ XViQg YaUiable WePSeUaWXUe gUadieQWV

The aPRXQW Rf eQeUg\ cUeaWed XViQg a WheUPRelecWUic geQeUaWRU ZiWh diffeUeQW WePSeUaWXUe
gUadieQce. I SeUfRUPed WhiV e[SeUiPeQW iQ hRSe Rf fiQdiQg a QeZ Za\ WR cUeaWe eQeUg\ b\ RQl\
XViQg RQe ViPSle deYice.

HRZ PXch eQeUg\ caQ be cUeaWed b\ XViQg WheUPal eQeUg\ WR PeaVXUe Whe WePSeUaWXUe
gUadieQW?

The aPRXQW Rf eQeUg\ (YRlWage) Zill be PeaVXUed iQ WhiV e[SeUiPeQW. UViQg a PXlWiPeWeU, Whe
WZR ZiUeV cRQQecWed WR Whe WheUPRelecWUic geQeUaWRU Zill cRQQecW ZiWh Whe WZR ZiUeV fURP Whe
MXlWiPeWeU. The higheVW aPRXQW Rf YRlWage ZRXld be PeaVXUed fRU each WeVW.

The UeaVRQ fRU P\ SURjecW iV WR WU\ WR diVcRYeU QeZ aQd beWWeU Za\V WR cUeaWe eQeUg\ ZiWhRXW
XViQg aQ\ gaV.

A WheUPRelecWUic geQeUaWRU iV a Siece Rf eTXiSPeQW XVed WR cUeaWe eQeUg\ fURP a WePSeUaWXUe
gUadieQW. The WePSeUaWXUe gUadieQW iV Whe PRYePeQW fURP VRPeWhiQg YeU\ hRW WR VRPeWhiQg
cRld. AV Zell aV VRPeWhiQg YeU\ cRld, WR VRPeWhiQg YeU\ hRW. The WheUPRelecWUic geQeUaWRU iV a
WhiQ deYice WhaW RQ RQe Vide caQ cRllecW eQeUg\ fURP VRPeWhiQg hRW, aQd RQ Whe RWheU, eQeUg\
fURP VRPeWhiQg cRld. The Pi[WXUe fURP Whe WZR WePSeUaWXUeV cRllideV aQd Whe geQeUaWRU
cRllecWV iW aQd fRUPV eQeUg\ fURP iW.  TR be able WR PeaVXUe Whe eQeUg\ aPRXQW beiQg cUeaWed,
\RX ZRXld haYe WR XVe a deYice called a PXlWiPeWeU WR PeaVXUe Whe YRlWage. OQe PRUe WhiQg
abRXW Whe WheUPRelecWUic geQeUaWRU iV WhaW iW iV e[WUePel\ dXUable, aQd caQ laVW a Zhile ZiWhRXW
beiQg bURkeQ.

SWXdenW Name(V): K. SXUi

AbVWracW:

237
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: lights on... or lights off?...

The SXUSRVe Rf WhiV SURjecW iV WR iQYeVWigaWe if flickiQg lighWV RQ/Rff XVeV PRUe elecWUiciW\ WhaQ
jXVW leaYiQg WheP RQ. VaPSiUe eQeUg\ WeVWV RQ VPall aSSliaQceV ZeUe alVR PeaVXUed.

The h\SRWheViV iV iW Zill Wake leVV elecWUiciW\ WR WXUQ a lighWbXlb RQ/Rff WhaQ leaYiQg iW RQ
cRQWiQXRXVl\, becaXVe leVV elecWUiciW\ Zill be XVed.

FRXU lighW bXlbV ZeUe WeVWed: iQcaQdeVceQW, halRgeQ, CFL aQd LED ZiWh Whe VaPe RXWSXW Rf
800 lXPeQV. AQ elecWUical WeVWiQg bRaUd ZaV cRQVWUXcWed WhaW cRQViVWed Rf lighW UeceSWacleV, a
kilRZaWW digiWal SRZeU PeWeU aQd lighW VZiWcheV. Each lighWbXlb ZaV WeVWed RQ cRQWiQXRXVl\ fRU
Vi[ PiQXWeV WheQ flickiQg iW RQ/Rff fRU Vi[ PiQXWeV. PhaVe 2 WeVWed VPall aSSliaQceV WR PeaVXUe
Whe eQeUg\ XVed RQ VWaQdb\. EQeUg\ cRVW aQd cRQVXPSWiRQ ZeUe calcXlaWed fURP digiWal
PeaVXUePeQWV.

Incandescent used 57 Watts when on continuously and 34 Watts flicking on/off.
Halogen used 43 Watts when on continuously and 21 watts flicking on/off.
CFL used 14 Watts on continuously and  8 Watts flicking on/off.
LED use 9 Watts on continuously and 4 watts flicking on/off
MRVW VPall aSSliaQceV XVed beWZeeQ 0.8 aQd 13 ZaWWV iQ VWaQdb\ PRde.

TheVe UeVXlWV VXSSRUWed Whe h\SRWheViV becaXVe Whe daWa VhRZed WhaW flickiQg lighWV RQ/Rff
VaYed eQeUg\ aQd cRVW YeUVXV VWa\iQg RQ cRQWiQXRXVl\. The LED bXlb SURYed WR be PRVW
eQeUg\ efficieQW if iW ZaV keSW RQ cRQWiQXRXVl\ RU flicked RQ/Rff. EQeUg\ cRQVXPSWiRQ cRXld be
decUeaVed b\ XQSlXggiQg aSSliaQceV QRW cRQVWaQWl\ iQ XVe.

SWXdenW Name(V): A. PagQRWWa

AbVWracW:

244
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: RePRWe LeaUQiQg RQ a BXdgeW

DXUiQg Whe COVID-19 PaQdePic, RQliQe leaUQiQg haV becRPe a ke\ facWRU iQ RXU edXcaWiRQ.
SRPe faPilieV haYe had WURXble VXSSl\iQg WheiU kidV ZiWh Whe UeVRXUceV Whe\ Qeed WR leaUQ
YiUWXall\. ThaQkV WR P\ UeVeaUch aQd WeVWiQg WheUe iV a Za\ WR QRW VSeQd a fRUWXQe RQ a
computer, but still be able to learn! A Raspberry Pi is a low-end computer that is very
iQe[SeQViYe. I bRXghW a RaVSbeUU\ Pi 4 aQd WeVWed Whe WhiQgV \RX ZRXld dR ZheQ \RX leaUQ
RQliQe.  IW cRXld eaVil\ cRPSleWe Whe WaVkV. I PeaVXUed Whe diffeUeQce beWZeeQ a high-eQd
Windows 10 desktop and the Pi. The Raspberry Pi was only a few seconds slower than the
Windows 10 computer and it was able to perform all of the tasks needed for middle school
virtual learning. While the Pi is also able to do some more advanced things like programming
aQd 3D PRdeliQg, WheVe WaVkV Zill gR cRQVideUabl\ VlRZeU. The Pi UXQV RQ a LiQX[ RSeUaWiQg
system, so some games aren't supported (such as Microsoft Flight Simulator 2020).

SWXdenW Name(V): J. Benin

AbVWracW:

176
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

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

ProjecW
NXmber
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CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

P7



TiWle: Using Snell's Law to Determine the Index of Refraction in Solutions

The SXUSRVe Rf WhiV SURjecW iV WR UeSUeVeQW Whe cRQceQWUaWiRQ Rf VXgaU iQ a VRlXWiRQ XViQg Whe
SUiQciSle Rf lighW UefUacWiRQ. The VcieQWific TXeVWiRQ iV hRZ dReV VXgaU iQ a VRlXWiRQ affecW Whe
index of refraction? The hypothesis for this experiment is that the more sugar in a liquid the
PRUe laVeU lighW Zill beQd RU UefUacW. A SUiVP Zill be filled ZiWh diffeUeQW VRlXWiRQV cRQWaiQiQg
kQRZQ aQd XQkQRZQ aPRXQWV Rf VXgaU. The SUiVP Zill haYe a laVeU lighW SaVVed WhURXgh iW.
The SUiVP Zill WheQ be URWaWed VR WhaW Whe laVeU lighW iQVide Rf iW iV SaUallel WR Whe bRWWRP Vide Rf
Whe SUiVP UeVXlWiQg iQ a VSRW RQ a WaUgeW bRaUd. ThiV VSRW Zill be PaUked RQ Whe WaUgeW bRaUd
XViQg cRlRUed SeQcilV fRU each diffeUeQW VRlXWiRQ. BaVed RQ WheVe PaUkV diVWaQce PeaVXUePeQWV
iQ ceQWiPeWeUV Zill be WakeQ aQd XVed alRQg ZiWh aQ XQdeUVWaQdiQg Rf WUigRQRPeWU\ WR calcXlaWe
aQ aQgle WheWa. KQRZiQg ZhaW WheWa iV aQd SlXggiQg iW iQWR SQell¶V LaZ allRZV addiWiRQal
PaWhePaWical calcXlaWiRQV aQd UeVXlWV iQ Whe iQde[ Rf UefUacWiRQ fRU each kQRZQ aQd XQkQRZQ
VRlXWiRQ. The UeVXlWV Rf P\ SURjecW VhRZed WhaW aV Whe VXgaU cRQceQWUaWiRQ Rf Whe SUeSaUed
VRlXWiRQV iQcUeaVed VR did Whe iQde[ Rf UefUacWiRQ. ThaW PeaQV Whe PRUe VXgaU iQ a liTXid Whe
PRUe Whe laVeU lighW beQW RU UefUacWed UeVXlWiQg iQ a higheU iQde[ Rf UefUacWiRQ. IQ cRQclXViRQ,
P\ h\SRWheViV ZaV VXSSRUWed b\ e[SeUiPeQWal daWa SURYiQg Whe PRUe VXgaU iQ a VRlXWiRQ Whe
PRUe Whe laVeU lighW UefUacWed.

SWXdenW Name(V): S. BRUVW

AbVWracW:

247
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) MA  3H

ProjecW
NXmber
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TiWle: How Fast Can Fabrics Dry?

ThiV SURjecW e[SlRUeV Whe dU\iQg SURSeUWieV Rf diffeUeQW fabUicV. TR dR WhiV, I did aQ e[SeUiPeQW
RQ ZhaW fabUic dUieV Whe faVWeVW RXW Rf cRWWRQ, cRUdXUR\, flaQQel, WhiQ SRl\eVWeU, Whick SRl\eVWeU,
aQd PeVh. The h\SRWheViV ZaV WhaW Whe WhiQ SRl\eVWeU fabUic ZRXld be Whe faVWeVW WR dU\. The
e[SeUiPeQW ZaV cRQdXcWed b\ ZeWWiQg VTXaUeV Rf fabUic, ZUiQgiQg WheP RXW, WheQ SXWWiQg WheP
iQ a Slace ZiWh eTXal VXQlighW WR dU\. AfWeUZaUdV, Whe VTXaUeV ZeUe WeVWed eYeU\ fifWeeQ PiQXWeV
WR deWeUPiQe if Whe fabUicV felW dU\. The UeVXlW Rf Whe e[SeUiPeQW iV WhaW PeVh ZaV Whe faVWeVW WR
dU\ fRllRZed b\ cRWWRQ, WheQ Whick aQd WhiQ SRl\eVWeU, WheQ cRUdXUR\, aQd fiQall\ flaQQel. MeVh
RQl\ WRRk fifWeeQ PiQXWeV WR dU\ Zhile flaQQel WRRk WhUee aQd a half hRXUV. The h\SRWheViV ZaV
SURYeQ iQcRUUecW becaXVe WhiQ SRl\eVWeU ZaV RQl\ Whe WhiUd fabUic VTXaUe WR feel dU\. The UeVXlWV
VhRZed WhaW Whe deQViW\ Rf a fabUic dReV QRW affecW dU\iQg VSeed aV PXch aV Whe PaWeUialV Whe
fabUic cRQViVWV Rf.

SWXdenW Name(V): D. CiVcel

AbVWracW:

166
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

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

ProjecW
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TiWle: MeWal HaUdeQiQg: HeaWiQg, HaPPeUiQg aQd HRldiQg AWRPV TRgeWheU

MeWalV Pake XS RYeU 30% Rf eaUWh. MeWalV caQ be fRXQd iQ bXildiQgV, caUV, aSSliaQceV aQd
more. Work hardening is a process where metals are heated up, cooled down and hit with a
peening hammer.  When the metal is heated, the atoms move faster and spread out. For metals
ZiWh lRZ PelWiQg SRiQWV Whe aWRPV VSUead RXW VR faU Whe\ becRPe a liTXid fRU a VhRUW WiPe aQd
WheQ UefRUP iQWR a VRlid. FRU PeWalV ZiWh high PelWiQg SRiQWV liTXef\iQg caQ Wake a lRQg WiPe
and needs immense heat to happen, so the heated metal only softens. While the metals are hot
aQd iQ a VRfW VWaWe, a SeeQiQg haPPeU iV XVed WR fRUce Whe aWRPV back WRgeWheU iQ a QeZ
VWUXcWXUe. The SeeQiQg haPPeU haV a URXQded WiS fRU cRQceQWUaWed hiWV aQd Whe SeeQiQg
haPPeU fRcXVeV Whe eQeUg\ RQ Whe PeWal VXUface aQd SXVheV aWRPV WRgeWheU. M\ h\SRWheViV
ZaV WhaW allR\V ZheQ ZRUk haUdeQed ZRXld be haUdeU WhaQ Whe iQdiYidXal PeWalV ZheQ ZRUk
haUdeQed, Zhich ZaV fRXQd WR be WUXe.

      CRSSeU, WiQ, ]iQc, bURQ]e aQd bUaVV PeWal cRXSRQV ZeUe ZRUk haUdeQed. ScUaWch WeVWiQg
XViQg PeWal haUdQeVV fileV ZaV XVed WR cRPSaUe Whe haUdQeVV Rf iQdiYidXal PeWalV, ZRUk
haUdeQed PeWalV, aQd allR\V. The allR\V XVed ZeUe bURQ]e aQd bUaVV. BURQ]e cRQWaiQV cRSSeU
aQd WiQ aQd bUaVV cRQWaiQV cRSSeU aQd ]iQc. SRPe Rf Whe iQdiYidXal PeWalV becaPe haUdeU
while others did not change in hardness. Both of the alloy's hardness increased.

SWXdenW Name(V): A. CaPSbell

AbVWracW:

240
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) E1  A7  EE

ProjecW
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TiWle: Jump Distance

ThiV VcieQce e[SeUiPeQW Zill deWeUPiQe hRZ UXQQiQg diVWaQce iPSacWV jXPS diVWaQce.  The
e[SeUiPeQW Zill WeVW if UXQQiQg fXUWheU befRUe \RX jXPS Zill helS \RX jXPS faUWheU aQd b\ hRZ
PXch.  The h\SRWheViV ZaV if \RX iQcUeaVe UXQQiQg diVWaQce, \RXU jXPS diVWaQce Zill iQcUeaVe,
if \RX decUeaVe \RXU UXQQiQg diVWaQce, \RXU jXPS diVWaQce Zill decUeaVe.  The SURjecW ZaV
cRPSleWed b\ PaUkiQg diVWaQceV RQ Whe gURXQd. The PaUkV ZeUe VeW RQ 0,3, 6, 9, aQd 12 fW.
EYeU\ PaUk UeSUeVeQWed hRZ PaQ\ feeW Whe VXbjecW ZRXld UXQ.  SWaUWiQg aW 0, Zhich ZaV a
VWaQdiQg jXPS becaXVe WheUe ZaV QR UXQQiQg diVWaQce befRUe Whe jXPS.  Ne[W ZaV a 3-fRRW UXQ,
WheQ a 6-fRRW UXQ, eWc.  The YaUiableV ZeUe:    IQdeSeQdeQW VaUiable:  The diVWaQce UXQQiQg
befRUe a jXPS  DeSeQdeQW VaUiable:  The diVWaQce jXPSed  CRQWURlled VaUiable:  The VXbjecW
ZhR iV jXPSiQg    The h\SRWheViV VWaWed WhaW if \RX iQcUeaVe UXQQiQg diVWaQce, Whe jXPS
diVWaQce Zill alVR iQcUeaVe, if \RX decUeaVe UXQQiQg diVWaQce, \RXU jXPS diVWaQce Zill decUeaVe.
TheUe iV a VigQificaQW diffeUeQce if \RX VWaQd VWill aQd jXPS, aQd UXQ aQd jXPS.    ThUee
conclusions come out of this experiment:  1.  Jump distances increase with run distance.  2.
Jump distances with running starts (excluding standstill to 3-foot increase) increased
cRQViVWeQWl\, aSSUR[iPaWel\ 4-iQch jXPS iQcUeaVe fRU eYeU\ 3 feeW UXQQiQg iQcUeaVe.  3.  The
laUgeVW jXPS iQcUeaVe ZaV fURP VWaQdVWill WR 3 fRRW UXQQiQg VWaUW.      OYeUall, UXQQiQg iV PXch
PRUe effecWiYe WhaQ VWaQdiQg VWill aQd jXPSiQg.

SWXdenW Name(V): D. FeUUXcci

AbVWracW:

240
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) 3H

ProjecW
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TiWle: TeQQiV Ball DiViQfecWRU

     SWaWiVWicV VhRZ WhaW 125 PilliRQ WeQQiV ballV eQd XS iQ laQdfillV SeU \eaU, each ball WakiQg
400 years to decompose, and generating 20,000 metric tons of methane! Tennis balls are made
Rf felW Q\lRQ, Zhich PeaQV Whe\ lRVe WheiU abiliW\ WR bRXQce ZheQ e[SRVed WR PRiVWXUe. DXe WR
WhiV iVVXe, WheUe aUe QR cXUUeQW VRlXWiRQV WR diViQfecW WeQQiV ballV.

M\ RbjecWiYe ZaV WR deVigQ a PechaQiVP WhaW ZRXld effecWiYel\ diViQfecW WeQQiV ballV b\ XViQg
a UVC lighW ZiWhRXW iPSacWiQg Whe bXR\aQc\ Rf Whe ball.

     IQ RUdeU WR aWWaiQ P\ RbjecWiYe, I Qeeded WR bXild a baVe WhaW ZRXld URWaWe Whe ball iQ all
diUecWiRQV. TR dR WhiV, ZallV ZeUe cUeaWed ZiWh LegR WechQic bUickV aQd SiQV WR hRld Whe
VSiQQiQg a[leV. GeaUV ZeUe Slaced iQ diffeUeQW SRViWiRQV RQ elRQgaWed a[leV WR fiQd Whe ideal
VeWXS ZheUe Whe ball ZRXld VSiQ cRQWiQXRXVl\. FRllRZiQg Whe cRPSleWiRQ Rf Whe cRQceSW Rf
rotational mechanism, an “enclosure” was then built to hold the base and the UVC light
cRPPRQl\ XVed fRU diViQfecWiRQ. LaVWl\, WZR PRWRUV ZeUe aWWached, RQe WR Whe a[leV, aQd Whe
RWheU fRU Whe XVeU WR VSiQ.

     FRU beVW UeVXlWV, Whe PRWRU haQdle QeedV WR cRQWiQXRXVl\ be VSXQ clRckZiVe fRU RQe PiQXWe.

ThiV PechaQiVP helSV WeQQiV Sla\eUV Vafel\ UeXVe WheiU WeQQiV ballV fRU WhUee WR fRXU PaWcheV
ZiWhRXW Whe WeQQiV ball lRViQg iWV abiliW\ WR bRXQce. ThiV helSV geQeUaWe leVV PeWhaQe iQ Whe
eQYiURQPeQW, aQd iV a Vafe VRlXWiRQ WR XViQg UVC lighW ZiWhRXW cRPiQg iQWR diUecW cRQWacW ZiWh
Whe Ua\V.

SWXdenW Name(V): S. Redd\

AbVWracW:

248
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) EE  MI  ME
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TiWle: SecXUe SWRYe

    The SecXUe SWRYe VRlYeV Whe eYeU SUeVeQW iVVXe Rf hRXVeV bXUQiQg dRZQ becaXVe Rf
XQaWWeQded VWRYe WRSV.  IQ Whe SaVW 10 \eaUV, aQ eVWiPaWed 71,000 hRPe VWUXcWXUeV ZeUe bXUQW
dRZQ aQd aSSUR[iPaWel\ 2,800 liYeV lRVW aQQXall\.  BRWh hRPe fiUe UaWe aV Zell aV deaWhV haYe
beeQ WUeQdiQg XSZaUdV iQ Whe UeceQW \eaUV.

The SecXUe SWRYe iV baVed XSRQ aQ aUdXiQR deVigQ kiW ZiWh a VRleQRid YalYe, Sie]R bX]]eU aQd
aQ LCD WiPeU.  The XVeU Rf Whe SecXUe SWRYe caQ VelecW Whe deViUed cRRkiQg WiPe ZiWh fRXU
buttons, start/stop, increase time, decrease time and set time.  When the timer is done, the
VRleQRid cXWV Rff Whe gaV WR Whe VWRYe Zhile Whe Sie]R bX]]eU VRXQdV.  The SecXUe SWRYe caQ
VWRS VWRYe WRS fiUeV fURP VWaUWiQg WheUeb\ UedXciQg hRPe fiUeV.  I SURWRW\Sed Whe gaV VWRYe
YeUViRQ ViQce iW iV PRUe difficXlW WR VhXW a gaV VWRYe WhaQ aQ elecWUic VWRYe.  M\ SURWRW\Se caQ
be eaVil\ adaSWed fRU aQ elecWUic VWRYe b\ chaQgiQg Whe VRleQRid YalYe iQWR a ciUcXiW bUeakeU
VZiWch.

    M\ iQYeQWiRQ iV deVigQed fRU iQWegUaWiRQ iQWR fXWXUe VWRYeV b\ aSSliaQce PaQXfacWXUeUV.  The
lRZ cRVW Rf SecXUe SWRYe aW a$15 RU leVV ( Zhich iV abRXW 3% Rf Whe SUice Rf aQ aYeUage VWRYe
cRVWiQg $500), PaVV SURdXced, PakeV iW a cRPSelliQg diffeUeQWiaWiQg VafeW\ feaWXUe fRU fXWXUe
VWRYeV deVigQV. CXUUeQW VafeW\ SURdXcWV aYailable WR PRdif\ e[iVWiQg VWRYeV aUe e[WUePel\
e[SeQViYe, cRVWiQg $200-$800 e[clXdiQg iQVWallaWiRQ cRVW. WiWh a VPall deVigQ fRRWSUiQW,  Whe
SecXUe SWRYe iV affRUdable aQd effecWiYe.

SWXdenW Name(V): E. SWaUU

AbVWracW:

246
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

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

ProjecW
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TiWle: The Algorithm of the Rubik's Cube

The Rubik's Cube is a 3-dimensional color based combination puzzle that was created in 1974
EUQĘ

Rubik. The original Rubik's Cube had six sides that were each covered by nine stickers, each
Vide had

one solid color: white, red, blue, orange, green, and yellow. The goal of the Rubik's Cube is to
Pi[ iW XS aQd UeVRlYe iW WR iWV RUigiQal fRUP. I WeVWed VeYeUal algRUiWhPV aQd VeWWled RQ WZR WhaW
VRlYed Whe cXbe PRUe fUeTXeQWl\. IQ Whe eQd, bRWh algRUiWhPV ViPXlWaQeRXVl\ ZeUe Qeeded WR
VRlYe Whe cXbe.

SWXdenW Name(V): M. RRVaUiR

AbVWracW:

89
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

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

ProjecW
NXmber
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TiWle: IPSlePeQWaWiRQ Rf MeWal-O[ide-IQdXced AgglRPeUaWiRQ aQd ElecWURPagQeWic FilWUaWiRQ
fRU RePRYal Rf MicURSlaVWicV

MicURSlaVWicV, QRQdegUadable fUagPeQWV Rf SlaVWic debUiV leVV WhaQ 5PP iQ Vi]e WhaW aUiVe fURP Whe
bUeakdRZQ Rf cRQVXPeU SURdXcWV, aUe SeUViVWeQWl\ fRXQd iQ ZaWeU VRXUceV aQd SRVe healWh ha]aUdV WR all
VSecieV. TheiU PicURVcRSic Vi]e UeQdeUV WheP difficXlW WR UePRYe XViQg cRQYeQWiRQal ZaWeU SXUificaWiRQ
SURceVVeV.

ThiV SURjecW iQYeVWigaWed XViQg QRYel elecWUicall\-dUiYeQ PeWhRdV WR agglRPeUaWe aQd UePRYe
PicURSlaVWicV fURP cRQWaPiQaWed ZaWeU VaPSleV. ThUee PeWhRdV ZeUe aQal\]ed: elecWUicall\-
PagQeWi]ed filWUaWiRQ, elecWUicall\-PagQeWi]ed filWUaWiRQ eQhaQced b\ Whe addiWiRQ Rf PeWal (iURQ,
PaQgaQeVe, Qickel) R[ideV iQWR Whe cRQWaPiQaWed ZaWeU VaPSleV WR beWWeU agglRPeUaWe PicURSlaVWicV,
aQd elecWURl\ViV. IW ZaV h\SRWheVi]ed WhaW eQhaQced filWUaWiRQ ZRXld be PRVW effecWiYe dXe WR PeWal
R[ideV¶ agglRPeUaWiRQ ZiWh PicURSlaVWicV, allRZiQg PicURSlaVWicV WR be aWWUacWed WR Whe filWeU, iURQ R[ide
beiQg Whe PRVW effecWiYe R[ide dXe WR VWURQg PagQeWic SURSeUWieV.

MicURSlaVWicV (HDPE, PETE, PP) ZeUe each added WR diVWilled ZaWeU WR cUeaWe VeSaUaWe VaPSleV, alRQg
ZiWh a VaPSle Rf ZaVhiQg PachiQe diVchaUge cRQWaiQiQg PicURSlaVWic fibeUV fURP V\QWheWic clRWh. TheVe
ZeUe aVVeVVed XViQg WhUee aQal\VeV SUiRU WR aQd fRllRZiQg Whe abRYe agglRPeUaWiRQ PeWhRdV:
VSecWURVcRSic aQal\ViV (XViQg BeeU-LaPbeUW¶V LaZ WR deWeUPiQe Whe e[WeQW Rf filWUaWiRQ Rf VXVSeQded
PicURSlaVWicV fURP Whe VaPSleV), PicURVcRSic aQal\ViV (TXaQWif\iQg Whe QXPbeU Rf PicURSlaVWic
fUagPeQWV ZiWhiQ Whe VaPSleV), aQd WXUbidiW\ WXbe aQal\ViV (deWeUPiQiQg WXUbidiW\ leYelV).

IQ all WhUee aQal\VeV, Whe iPSlePeQWaWiRQ Rf iURQ R[ide ZiWh Whe elecWUicall\-PagQeWi]ed filWeU, UePRYiQg
abRXW 50% Rf PicURSlaVWicV, ZRUked PRVW effecWiYel\ iQ all PicURSlaVWic VaPSleV cRPSaUed WR all RWheU
PeWhRdV. The elecWURl\Wic cell ZRUked Whe leaVW effecWiYel\ RXW Rf all Whe PeWhRdV, UePRYiQg RQl\ abRXW
7%.

SWXdenW Name(V): S. MRhaQUaj

AbVWracW:

255
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

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

ProjecW
NXmber
5501

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

P8



TiWle: CATALYST CHEMICAL REACTION -Coke and Mentos

MEEM’S ABSTRACT: My research is about the "Coca Cola & Mentos Experiment" that
VhRZV hRZ higheU RU lRZeU Whe heighW ZRXld be fURP Whe CaWal\VW ChePical ReacWiRQ afWeU Ze
add Whe QXPbeU Rf MeQWRV ZaQWed. The QXPbeU Rf MeQWRV added WR Whe 2 CRca CRla BRWWleV
ZRXld VhRZ Whe UeVXlWV b\ iWVelf becaXVe Whe e[SlRViRQ iV gRiQg WR haSSeQ afWeU Whe aPRXQW Rf
MeQWRV aUe SXW iQWR Whe CRca CRla BRWWleV.   FRU e[aPSle, 1 CRca CRla BRWWle haV 14 MeQWRV,
aQd Whe RWheU BRWWle haV 7 MeQWRV. I ZRXld like WR kQRZ Whe UeVXlWV aUe Whe VaPe heighW RU
diffeUeQW heighWV. Ne[W Whe UeVeaUch Rf P\ SURjecW Zill be abRXW heighWV. M\ defiQiWiYe aQVZeU
WR P\ UeVeaUch SURjecW ZRXld be abRXW hRZ higheU RU lRZeU Whe CRca CRla e[SlRdeV.

SWXdenW Name(V): M. AkbaU

AbVWracW:

128
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CH  E9
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TiWle: EleShaQW TRRWhSaVWe E[SeUiPeQW MeaVXUiQg EffecWiYeQeVV Rf DiffeUeQW CRQceQWUaWiRQV Rf
H\dURgeQ PeUR[ide

AbVWUacW

M\ h\SRWheViV fRU WhiV SURjecW ZaV WR deWeUPiQe if Whe cRQceQWUaWiRQ Rf h\dURgeQ SeUR[ide had
aQ effecW RQ Whe aPRXQW Rf fRaP aQd Whe WiPe iW WRRk WR SURdXce iQ Whe e[SeUiPeQW called
elephant's toothpaste. I conducted my project by first finding out how to create elephant's
WRRWhSaVWe, P\ RZQ UaWiR Rf Whe chePicalV, Zhich caWal\VW WR XVe aQd fiQall\ WeVWiQg Whe Pi[WXUe
P\Velf. AV I ZaV gRiQg I ZaV acWXall\ VXUSUiVed aW hRZ difficXlW iW ZaV WR cUeaWe a laUge
VSRQWaQeRXV UeacWiRQ aV iW VeePed like jXVW Pi[iQg VRPe chePicalV aQd bRRP. TR WeVW P\
h\SRWheViV I XVed fRXU diffeUeQW cRQceQWUaWiRQV Rf h\dURgeQ SeUR[ide 3% beiQg Whe ZeakeVW
aQd 6% aQd 18% beiQg iQ Whe Piddle, aQd 35% beiQg Whe PRVW SRWeQW. ThURXgh P\ UeVeaUch I
diVcRYeUed WhaW Whe cRQceQWUaWiRQ Rf h\dURgeQ SeUR[ide iV YiWal WR cUeaWiQg a laUge RXWSXW Rf
fRaP aQd WhaW PRWaVViXP IRdide ZaV alVR aQ iPSRUWaQW caWal\VW WR XVe aV Zell.

SWXdenW Name(V): M. KiP

AbVWracW:

157
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CH
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TiWle: The EffecW Rf aQ IQVXlaWRU ZiWh SW\URfRaP RQ Whe TePSeUaWXUe DiffeUeQce iQ CelViXV
BeWZeeQ TZR PieceV Rf CaUdbRaUd.

IQ PRdeUQ VRcieW\, iQVXlaWiRQ caQ be fRXQd all aURXQd \RX, ZheWheU WhaW be WhURXgh iQVXlaWiRQ
iQ \RXU ZallV, RU iQVXlaWiRQ iQ cRQWaiQeUV cRQWaiQiQg Whe Pfi]eU YacciQe. All aURXQd Whe ZRUld,
iQVXlaWiRQ iV XVed, aQd all aURXQd Whe ZRUld, iQVXlaWiRQ VaYeV liYeV. IQVXlaWiRQ haV SURSelled
hXPaQiW\ WR a Slace iW ZRXld QRW haYe Ueached ZiWhRXW iW, aQd iV cUXcial WR RXU eYeU VR fUagile
ciYili]aWiRQ. The e[SeUiPeQW ZaV dRQe iQ RUdeU WR add RQ WR Whe YaVW aPRXQW Rf VWXdieV aQd
daWa RQ iQVXlaWiRQ aQd WU\ WR diVcRYeU QeZ iQVXlaWiYe SURSeUWieV RU iQWeUeVWiQg SheQRPeQa. The
SURjecW QaUURZed dRZQ Whe bURad WRSic Rf iQVXlaWiRQ WR cRPbiQaWiRQV Rf iQVXlaWRUV. The VWXd\
aiPed WR figXUe RXW hRZ iQVXlaWRU cRPbiQaWiRQV diffeUed fURP ViQgle iQVXlaWRUV iQ WeUPV Rf
iQVXlaWiYe efficieQc\. The e[SeUiPeQW XVed VW\URfRaP aV Whe cRQWURl aQd aV Whe cRQVWaQW iQ each
trial, and used polyester, leaves, and cotton paired with it to test each combination's efficiency.
IW did WhiV b\ SlaciQg Vaid iQVXlaWRU cRPbiQaWiRQ beWZeeQ WZR SieceV Rf caUdbRaUd, RQe Rf
Zhich ZaV heaWed XS b\ a blRZ dU\eU. AfWeU 5 PiQXWeV, RQe ZRXld PeaVXUe Whe WePSeUaWXUe Rf
bRWh SieceV Rf caUdbRaUd, aQd calcXlaWe fRU Whe WePSeUaWXUe diffeUeQce. A higheU WePSeUaWXUe
diffeUeQce ZRXld iQdicaWe beWWeU iQVXlaWiYe efficieQc\ ViQce iW VhRZed hRZ PXch heaW ZaV
abVRUbed. The RUigiQal h\SRWheViV VWaWed WhaW SRl\eVWeU aQd VW\URfRaP ZRXld SeUfRUP Whe beVW
dXe WR SRl\eVWeU¶V deQViW\ aQd PaQiSXlabiliW\, hRZeYeU Whe UeVXlWV iQVWead iQdicaWed WhaW cRWWRQ
and styrofoam performed best because of cotton's higher density and less present
PaQiSXlabiliW\.

SWXdenW Name(V): C. BRUgeV

AbVWracW:

249
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) E1
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TiWle: HRZ MXch WaWeU caQ a SRlaU-PRZeUed WaWeU DeValiQaWiRQ MachiQe PURdXce.

M\ WRSic iV chaQgiQg ValWZaWeU WR fUeVhZaWeU XViQg a VRlaU-SRZeUed ZaWeU deVRlaWiRQ XQiW, ZiWh
WZR diffeUeQW cRlRUed SaSeUV XQdeUQeaWh.  The WZR SaSeUV ZeUe black aQd ZhiWe.  I ZaQWed WR
Vee hRZ effecWiYe XViQg WhiV PeWhRd iV.  M\ h\SRWheViV ZaV WhaW Whe VRlaU-SRZeUed ZaWeU
deValiQaWiRQ XQiW ZiWh Whe black VheeW XQdeUQeaWh ZRXld be PRUe effecWiYe.  I belieYe WhiV
becaXVe Whe black SaSeU XQdeUQeaWh Zill abVRUb Whe heaW fURP Whe VXQ.  I fiUVW bXilW WZR VRlaU-
SRZeUed ZaWeU deValiQaWiRQ XQiWV.  TheQ, I UaQ a VeUieV Rf fiYe WeVWV.  I XVed a heaW laPS RXWVide
aQd iQVide fRcXViQg RQ bRWh, WheQ I UaQ WeVWV ZheUe Whe heaW laPS RQl\ fRcXVed RQ RQe VRlaU-
SRZeUed ZaWeU deValiQaWiRQ XQiW aW a WiPe.  The UeVXlWV ZeUe WhaW Whe black Siece Rf SaSeU ZaV
VigQificaQWl\ beWWeU WhaQ Whe ZhiWe Siece Rf SaSeU.  I fRXQd iW VXUSUiViQg WhaW ZheQ I fRcXVed Whe
heaW laPS RQ jXVW RQe Rf Whe XQiWV, iW SURdXced leVV fUeVhZaWeU.  ThiV haSSeQed becaXVe Whe heaW
laPS ZaV PakiQg Whe ZaWeU WRR hRW VR iW eYaSRUaWed.  M\ h\SRWheViV ZaV cRUUecW becaXVe Whe
VRlaU-SRZeUed ZaWeU deVRlaWiRQ XQiW ZiWh Whe black SaSeU XQdeUQeaWh ZaV PRUe efficieQW.  IQ
cRQclXViRQ, I leaUQed WhaW Whe VRlaU-SRZeUed ZaWeU deVRlaWiRQ XQiW iV QRW aV effecWiYe aV I
WhRXghW becaXVe iW WakeV WRR lRQg WR SURdXce a VigQificaQW aPRXQW bXW iW VWill ZRUkV.

SWXdenW Name(V): C. CRUQeliXV

AbVWracW:

224
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: Ventilation for COVID-19: What is Effective?

COVID-19 iV a YiUXV WhaW haV SlagXed Whe ZRUld fRU jXVW XQdeU a \eaU. IW haV beeQ a haUd-fRXghW
baWWle WR keeS iW aW ba\, RQe WhaW Ze VeeP WR be lRViQg. CDC gXideliQeV iQVWUXcW XV WR ZeaU
PaVkV aQd UePaiQ VRciall\ diVWaQced, aV Zell aV WR YeQWilaWe SXblic VSaceV. IQ WhiV SURjecW, I
WeVWed WZR diffeUeQW kiQdV Rf YeQWilaWiRQ, aV Zell aV a cRQWURl. FiUVW, I WeVWed hRZ SaUWicleV
PRYed iQ a URRP ZiWh QR YeQWilaWiRQ. TheQ, I WeVWed hRZ SaUWicleV PRYed iQ a URRP ZiWh a faQ
blRZiQg aiU iQ. I alVR WeVWed hRZ Whe\ PRYed iQ a URRP ZiWh a faQ blRZiQg aiU iQ, aQd a
ZiQdRZ RSeQ RSSRViWe Whe faQ. M\ fiQdiQgV cRQclXded WhaW a faQ iV QRW XVefXl, aQd iV iQ facW
deWUiPeQWal, ZheQ WheUe iV QRW a ZiQdRZ RSeQ. ThiV iV becaXVe Whe cRQWaPiQaWed SaUWicleV jXVW
geW VcaWWeUed aURXQd Whe URRP, UaWheU WhaQ geWWiQg blRZQ RXW.

SWXdenW Name(V): A. PRXUkaYRRV

AbVWracW:

154
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) 3H  E9  ME
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TiWle: RXVWiQg NailV

The SXUSRVe Rf P\ e[SeUiPeQW ZaV WR fiQd RXW if aQd hRZ Whe aPRXQW if ValW iQ ZaWeU affecWed
hRZ PXch a Qail Zill UXVW. M\ h\SRWheViV ZaV WhaW if WheUe iV PRUe ValW added WR ZaWeU WheQ Whe
iURQ Qail Zill UXVW PRUe. TR cRQdXcW WhiV e[SeUiPeQW I Slaced 4 iURQ QailV iQWR 4 WeVW WXbeV
Zhich cRQWaiQed ZaWeU ZiWh diffeUeQW aPRXQWV Rf ValW iQ WheP. I UeSeaWed WhiV SURceVV 3 WiPeV.
The UeVXlWV VhRZed WhaW Whe Qail iQ Whe WeVW WXbe ZiWhRXW ValW UXVWed aQd gaiQed 4.6 SRXQdV. The
Qail iQ ZaWeU ZiWh 3 bRWWle caSV Rf ValW gaiQed 6.1 SRXQdV Rf UXVW. ThiV VXSSRUWed P\
h\SRWheViV iQ WhaW Whe QailV iQ WeVW WXbeV ZiWh PRUe ValW gaiQed PRUe ZeighW, Zhich PeaQV Whe\
UXVWed PRUe. IQ cRQclXViRQ Whe aPRXQW Rf ValW iQ ZaWeU iQcUeaVeV Whe aPRXQW a Qail UXVWV.

SWXdenW Name(V): A. EQeh

AbVWracW:

141
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CH
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NXmber
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TiWle: CU\VWal CXUUeQW

I haYe had aQ iQWeUeVW iQ geRlRg\ aQd VXVWaiQable eQeUg\ fRU a lRQg WiPe.  ReceQWl\, WheUe haV
beeQ a lRW iQ Whe QeZV abRXW deeS VSace WUaYel, e[SlRUaWiRQ aQd eYeQWXal cRlRQi]aWiRQ.  MaQ\
QeZ WechQRlRgieV Zill be Qeeded WR Pake lRQg-WeUP VSace liYiQg SRVVible.  E[iVWiQg
WechQRlRg\ Pa\ QRW ZRUk fRU VXch e[WUePe e[SlRUaWiRQ.  PeUhaSV iQfRUPaWiRQ gaWheUed fURP
WhiV e[SeUiPeQW cRXld be XVed WR fXUWheU Whe diVWaQce Ze cRXld WUaYel b\ SURYidiQg eQeUg\-
cUeaWiRQ iQ deeS VSace ZheUe UeVRXUceV Pa\ be liPiWed.   ThiV cRXld e[WeQd Whe leQgWh Rf a
PiVViRQ.

The SXUSRVe Rf P\ e[SeUiPeQW ZaV WR fiQd RXW if PiQeUalV caQ be XVed WR geQeUaWe elecWUiciW\,
aQd deWeUPiQe Zhich cU\VWalV cUeaWe Whe PRVW elecWUiciW\.  AfWeU dRiQg VRPe UeVeaUch, I deYiVed
a Za\ WR WeVW diffeUeQW PiQeUalV.  I aWWached a PagQeW WR a YRlWPeWeU aQd VWUXck Whe iQdiYidXal
cU\VWalV aQd UecRUded if aQ\ cXUUeQW ZaV cUeaWed.  TheQ, I UecRUded Whe PV UeadiQg fURP each
cU\VWal.  OXW Rf Whe eleYeQ VaPSleV I WeVWed, all Rf WheP SURdXced aQ elecWUical cXUUeQW UaQgiQg
from 36.2 mV, to 7.6 mV.  Clear quartz produced the highest mV reading, and “crazy lace”
agaWe SURdXced Whe lRZeVW RXWSXW.

The Qe[W VWeS fRU WhiV SURjecW ZRXld be WR dR PRUe UeVeaUch iQWR ZhaW PiQeUalV aUe kQRZQ WR
e[iVW RQ YaUiRXV SlaQeWV WhaW cRXld be XVed iQ Whe SURceVV Rf elecWUiciW\ geQeUaWiRQ.  AddiWiRQal
calcXlaWiRQV Qeed WR be Pade WR deWeUPiQe Whe Vcale Rf PaWeUialV WhaW ZRXld be UeTXiUed WR
Pake eQRXgh elecWUiciW\ WR be Rf XVe.

SWXdenW Name(V): A. MaXbRUgQe

AbVWracW:

246
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: Are All Masks Equal?

DXUiQg Whe ZRUldZide COVID-19 SaQdePic, e[SeUWV UecRPPeQded ZeaUiQg PaVkV WR SUeYeQW
Whe VSUead Rf Whe YiUXV. The SXUSRVe Rf WhiV e[SeUiPeQW ZaV WR deWeUPiQe Zhich da\-WR-da\
PaVkV ZRXld SURYe PRVW effecWiYe iQ UedXciQg Whe diVWaQce Rf aiUflRZ. M\ h\SRWheViV ZaV WhaW
QRW all PaVkV aUe cUeaWed eTXal aQd WhaW VRPe Zill SeUfRUP beWWeU aW UedXciQg aiUflRZ WhaQ
RWheUV. The deVigQ, WhickQeVV, aQd W\Se Rf fabUic Rf each PaVk Zill iQflXeQce iWV effecWiYeQeVV.
IQ WhiV e[SeUiPeQW, aQ aiU SXPS ZaV XVed WR deWeUPiQe Whe diVWaQce aW Zhich a caQdle flickeUed
RU e[WiQgXiVhed Zhile XQcRYeUed RU cRYeUed b\ a PaVk. M\ UeVXlWV fRXQd WhaW WheUe ZeUe
diffeUeQceV iQ PaVkV¶ SeUfRUPaQce. The higheVW SeUfRUPiQg PaVk had aQ e[WiQgXiVh
effecWiYeQeVV Rf 97% aQd a flickeU effecWiYeQeVV Rf 90%. The lRZeVW SeUfRUPiQg PaVk had aQ
e[WiQgXiVh effecWiYeQeVV Rf 72% aQd ZaV QRW effecWiYe iQ Whe flickeU WeVW. The diVSRVable PaVk,
N95 PaVk, aQd all Rf Whe WZR-la\eUed PaVkV SURYed WR be Whe PRVW effecWiYe. HRZeYeU, all
PaVkV UedXce Whe diVWaQce a caQdle e[WiQgXiVheV iQ cRPSaUiVRQ WR Whe XQcRYeUed SXPS. ThiV
e[SeUiPeQW SURYed P\ h\SRWheViV WR be cRUUecW.

SWXdenW Name(V): K. CadPXV

AbVWracW:

186
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: EQeUg\

I did WhiV SURjecW becaXVe iQ claVV Ze leaUQed hRZ SeRSle XVe WheiU bRdieV WR cUeaWe eQeUg\ aQd
I ZaQWed WR WU\ iW alVR. M\ SURjecW iV PakiQg a kQee bUace WhaW cRllecWV eQeUg\ aQd a haQd cUaQk
WR Vee Zhich chaUgeV Whe ShRQe Whe faVWeVW. The UeVXlWV aUe VWill beiQg calcXlaWed.

SWXdenW Name(V): S. ShaZ

AbVWracW:

52
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: The EffecW Rf RiYeU BaQk MediXP RQ RiYeU EURViRQ

The SXUSRVe Rf WhiV SURjecW iV WR deWeUPiQe hRZ UiYeU eURViRQ iV affecWed b\ Whe PediXP Rf Whe
river bank.  How does the medium of a river bank affect the erosion of a river bank? If gravel
cRQWaiQV leVV YRlXPe aQd leVV deQViW\, WheQ Whe ZaWeU VhRXld flRZ WhURXgh Whe gUaYel PXch
faVWeU WhaQ Whe VaQd. If Whe VaQd cRQWaiQV PRUe YRlXPe aQd PRUe deQViW\, WheQ Whe ZaWeU Zill
haYe a haUdeU WiPe flRZiQg WhURXgh iW leaYiQg Whe gUaYel ZiWh Whe faVWeVW WiPe. IQ RUdeU WR
deWeUPiQe if UiYeU eURViRQ iV affecWed b\ Whe UiYeU baQk PediXP, a SeUcRlaWiRQ WeVW ZaV dRQe.
ThiV Zill WeVW hRZ faVW ZaWeU SaVVeV WhURXgh each VSecific PediXP. The cRQWaiQeU ZaV held
RYeU Whe ViQk WR cRQWaiQ all PaWeUialV WhaW PighW haYe falleQ RXW Rf Whe hRleV WR UeXVe WheP
agaiQ. The faVWeVW WiPe Rf Whe ePSW\ cRQWaiQeU ZaV 14.25 VecRQdV. The GUaYel caPe clRVe, bXW
RQl\ had a WiPe Rf 16.47 VecRQdV aV iWV faVWeVW WiPe. The VlRZeVW PediXP ZaV Whe VaQd aW
118.82 VecRQdV beiQg Whe VlRZeVW. The faVWeVW Whe VaQd eYeU caPe WR ZaV 116.66 VecRQdV.  The
UiYeU baQk PediXP effecWV eURViRQ b\ VlRZiQg dRZQ RU VSeediQg XS Whe dUaiQage flRZ Rf
ZaWeU. ThiV ZaV SUedicWed iQ Whe h\SRWheViV aQd WheQ SURYeQ WhURXghRXW 12 WUialV. HeQce, Whe
RYeUall cRQclXViRQ iV WhaW gUaYel iV Whe beVW PediXP fRU a UiYeU baQk ViQce iW bRWh UeiQfRUceV Whe
UiYeU baQk, aQd iW allRZV Whe ZaWeU WR flRZ aW a cRQVWaQW UaWe.

SWXdenW Name(V): B. ChaleVki

AbVWracW:

246
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: Can Diodes Be Used to Reduce the Negative Impacts of Road Salt on Streams?

WiQWeU iQ CRQQecWicXW haV a cRPPRQ feaWXUe: URad ValW. We aSSUeciaWe hRZ ValW PakeV dUiYiQg
eaVieU bXW fail WR QRWice Whe UXQRff fURP URadV caUU\iQg high aPRXQWV Rf ValW. The URad ValW
UeacheV VWUeaPV aQd iQhibiWV aTXaWic VSecieV¶ gURZWh aQd UeSURdXcWiRQ, aV Zell aV feediQg iQWR
ZellV aQd UeVeUYRiUV. If Ze VWRSSed ValWiQg, accideQWV ZRXld iQcUeaVe, bXW Ze caQ WU\ WR UePRYe
Whe ValW fURP Whe VWUeaPV VR WhaW iW dReV QRW cRQWiQXe WR haUP ecRV\VWePV. I ZaQWed WR VWXd\
ZheWheU RU QRW ValW cRXld be UePRYed fURP ZaWeU XViQg elecWURdeV, aQd hRZ lRQg iW ZRXld Wake
WR dR VR. TheUefRUe, I iQVeUWed cRSSeU elecWURdeV iQWR a cXS Rf ZaWeU ZiWh a YaUiable aPRXQW Rf
ValW aQd chaUged WheP ZiWh 4.5 YRlWV fRU a PiQXWe. TheQ, I PRYed Whe elecWURdeV WR a diffeUeQW
jaU, UePRYed Whe chaUge, UiQVed Whe elecWURdeV, aQd PeaVXUed Whe ValW leYel befRUe UeSeaWiQg Whe
SURceVV. TR PeaVXUe Whe ValW leYel, I XVed a PXlWiPeWeU WR WeVW Whe UeViVWaQce. M\ iQiWial
h\SRWheViV ZaV WhaW Whe ValW leYel ZRXld be lRZeUed, WakiQg abRXW 4 c\cleV fRU eYeU\ 2% Rf ValW.
The ValW leYel did lRZeU iQiWiall\ bXW WheQ TXickl\ URVe WR leYelV PXch higheU WhaQ Whe RUigiQal
aPRXQW. ThiV, WRgeWheU ZiWh Whe cRlRU chaQgiQg Rf Whe cRSSeU ZiUe, iQdicaWed WhaW cRSSeU ZaV
UeleaVed iQWR Whe ZaWeU aV aQ iRQ. IW PighW be Yiable WR XVe VhRUW bXUVWV Rf elecWUiciW\, bXW PRUe
WeVWiQg iV UeTXiUed. MeaQZhile, elecWURdeV VhRXld QRW be XVed WR UePRYe ValW fURP VWUeaPV.

SWXdenW Name(V): A. Quinby

AbVWracW:

247
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: OXIDIZED CHEMICAL REACTION - Coke and Bleach

The fRllRZiQg VcieQce SURjecW Zill ideQWif\ Whe O[idi]ed ChePical ReacWiRQ Rf Pi[iQg cRke
cRla ZiWh bleach. The PaWeUialV XVed fRU WhiV SURjecW iV a 16.9 R] bRWWle Rf cRke, Bleach, a cXS,
aQd a Pi[iQg WRRl.  ThiV SURjecW cRQWaiQV a bUeakdRZQ iQ a 5 PiQXWe iQWeUYal iQ Zhich Whe
chePical VWaUWV WR UeacW. ThiV SURjecW alVR cRQWaiQV P\ daWa fiQdiQgV. The SXUSRVe Rf WhiV
SURjecW ZaV WR ideQWif\ Whe XVe Rf hRXVe hRld SURdXcWV alRQg ZiWh Whe Pi[WXUe Rf VRda.     ThiV
SURjecW iV alVR baVed RQ Whe h\SRWheViV Rf a cRlRUed VXbVWaQce WXUQiQg iQWR a cleaU VXbVWaQce.
ThiV SURjecW alVR cRQclXdeV P\ UeVXlWV aQd fXWXUe UecRPPeQdaWiRQV Whe UeVeaUch I SeUfRUPed.

SWXdenW Name(V): L. BeQ]R

AbVWracW:

110
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: FiQgeUSUiQW SUeVeUYaWiRQ

The SXUSRVe Rf WhiV SURjecW iV WR WeVW Whe SUeVeUYaWiRQ Rf fiQgeUSUiQWV RQ diffeUeQW PaWeUialV. TR
WeVW WhiV, I XVed ZRRd, glaVV aQd PeWal WR Zhich I SUeVVed P\ WhXPb agaiQVW aQd bleZ VRPe
SRZdeU RQ WRS Rf. ThaW UeYealed Whe fiQgeUSUiQW WhaW I WheQ WUaQVfeUUed WR a black SaSeU afWeU
VWickiQg iW WR WaSe. ThiV e[SeUiPeQW UeVXlWed iQ Whe glaVV fiQgeUSUiQWV cRPiQg RXW cleaU, Whe
PeWal RQeV cleaU bXW a liWWle SaWch\, aQd laVWl\, Whe fiQgeUSUiQWV fURP Whe ZRRd ZeUe a liWWle biW
haUd WR Well becaXVe Whe UidgeV Rf Whe fiQgeUSUiQWV claVhed ZiWh Whe We[WXUe Rf Whe ZRRd. AfWeU
cRQdXcWiQg WhiV e[SeUiPeQW, I caQ cRQclXde WhaW glaVV aQd PeWal aUe Whe beVW PaWeUialV WR
SUeVeUYe fiQgeUSUiQWV, eVSeciall\ glaVV becaXVe Rf Whe VPRRWh We[WXUe.

SWXdenW Name(V): M. DaV

AbVWracW:

125
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CH
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TiWle: CONVECTION HEAT TRANSFER & MIXING METHODS

The TXeVWiRQ fRU WhiV e[SeUiPeQW ZaV Zhich Pi[iQg PeWhRd WUaQVfeUUed heaW Whe faVWeVW iQ a
VPall WaQk. HeaW WUaYelV fURP a hRWWeU V\VWeP WR a cRldeU RQe XViQg eiWheU cRQYecWiRQ,
cRQdXcWiRQ RU UadiaWiRQ. WheQ cRQdXcWiQg Whe e[SeUiPeQW RQe ZRXld fiUVW geW WZR helSeUV; RQe
WR hRld Whe WheUPRPeWeU aQd SRXU Whe hRW ZaWeU iQWR Whe WaQk, RQe WR call WiPeV aQd UecRUd
WePSeUaWXUeV, Zhile Whe SeUVRQ cRQdXcWiQg Whe e[SeUiPeQW caUUied RXW Whe Pi[iQg PeWhRdV.
The Pi[iQg PeWhRd WhaW achieYed a fiQal XQifRUP WePSeUaWXUe PRVW UaSidl\ ZaV Whe Pid-ZidWh
Pi[iQg PeWhRd, Zhich gRW WR a WePSeUaWXUe Rf 89.9 iQ 30 VecRQdV. ThiV Pi[iQg PeWhRd
e[SeUiPeQW ZaV VXcceVVfXl becaXVe Ze ZeUe able WR Ueach a cRQclXViRQ afWeU WiPiQg each
PeWhRd eYeU\ 15 VecRQdV XQWil Whe WiPe Ueached 120 VecRQdV.

SWXdenW Name(V): B. Kell\

AbVWracW:

128
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) 3H  CH  EE

ProjecW
NXmber
5517

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

P8


