PANH GIA MOT SO DU AN KHOA HQC DU THI HQI THI KHOA HQC,
Ki THUAT QUOC TE - INTEL ISEF

. Dw an Vat ly va thién van hoc
Nguoi bién soan: PGS.TS Pham Xuan Qué - Truong Pai hoc Su pham ha N1

Du an: PHYS015 - Banh xe nwéc, mét nghién ciru vé nhitng sw hdn loan xac dinh

The Water Wheel: An Exploration of Deterministic Chaos

1. Phat biéu van dé / Cau héi khoa hoc

Nhitng cach thirc chuyén dong (quay) ciia banh xe nudc hdn loan nhu thé nao? va

cac cach thirc chuyén dong do c6 thé du doan duoc nhd moé phong bang may tinh khong?
2. Gioi thiéu

Banh xe nudc (chuyén dong quay) hdn loan 1a mot banh xe dugc gan cac “gau hing
nude” nho. Tir trén cao, nudc chay xudng cac “gau himg nudc” d6. Sy khac biét chinh
ctia banh xe nude ddi véi mot banh xe xay bot (bang may) & chd 1a cac “gau himg nudce”
cua no ri nude (chay nudce).

C6 hai loai banh xe nude, banh xe Lorenz, ¢6 truc nam ngang va banh xe Malkus c6
tryc hoi nghiéng so véi phuong thang dimg. Viéc chuyén dong cta banh xe nude c6 thé
hdn loan hay khong phu thudc vao su chay cua nude va cac thong sé khéc.

3. Muc dich vé mit ki thuit cia du an

Muc dich cta dy 4n 13 nham hiéu chinh x4c hon vé chuyén dong hdn loan cua cac
banh xe nudc thong qua viée tao nén/ thiét ké va ché tao cac banh xe, tién hanh cac phép
do bang thyc nghiém véi cac thong sd khac nhau va moé phong vé banh xe nude dé dua ra
du doan vé cach thirc chuyén dong cia banh xe nudc.

4. Thiét ké va ché tao cic banh xe nuéc
Trong qua trinh du an I, ché tao nhiéu banh xe nudc (Hinh 1).
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Hinh 1. Banh xe Lorenz (tral), banh xe Malkus (phai)

Ddi véi ca hai loai banh xe nudc Lorenz (trai) va Malkus (phai) déu cho thiy cach

thire chuyén dong hdn loan khi nudc chay vo1 mot van tdc xéac dinh.
5. Phwong phap phén tich video vé cac banh xe nuéc
Dé c6 thé phan tich chuyén dong gan hon (more closely), video vé chuyén dong cia
banh xe duoc quay. Nho phan mém theo ddi (tracking) video, co thé thu thap sd liéu
chinh xac vé chuyén dong ¢ cac van tdc (nudc) d6 vao gau khac nhau.
Hinh 2 14 d6 thi vé pha ctia banh xe Lorenz v&i dong chay khac nhau ctia nuée duoc

xay dung nho phuong phép theo doi video (tracking video).
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Hinh 2. 6 thi pha ciia banh xe Lorenz véi dong nuée chay 20g/s (trdi),  voi

dong nuoc chay 90g/s (phai)



6. Ma héa viéc do vé banh xe nwéc
Pé ting tdc d6 thu thap dit liéu va phan tich dit liéu chuyén dong, mot hé théng do
duoc xay dung. Mot bo ma hda quay nhan dugc goc xac thuc (gets the absolute angle) tur
mot nam cham gin vao truc quay cua banh xe. Gia tri ca goc c6 thé doc va quan sat truc
quan trén may tinh nhd mot bo vi diéu khién doc dir liéu qua giao dién SPI va truyén dit
lidu nay t6i mot cong ndi tiép (an serial interface).
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Hinh 3. So' do nguyén li viéc do nho mdy tinh
7. M6 hinh vat li

Pé nghién ctru hanh vi (behavior) ctia banh xe, mot mé hinh tinh todn nho may tinh
(computer model) dugc xay dung. Nho d6 co thé d& dang thay doi cac thong sé nhu: luc
ma sat, s6 cac gau himg nude hay cira phan phdi nuée (outled flow). O day st dung
phuong phép tinh ldp (iterative method). O mdi bude tinh lap, cac gia tri luc vat i tac
dung 1én timg gau dyng/ himg nude duoc tinh, rdi cac luc nay dugc tong hop dé xac dinh
chuyén dong cua banh xe. Nho d6 c6 thé mé phong hanh vi ciia mot hé phiee tap. Chuong
trinh may tinh duoc viét v6i Eclipse trong Java.
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Physical modeling Forces at a bucket

To study the behavior of the wheel, a computer model F. Gravitational force  « Angle of bucket position
was created. With this it is very easy to change F‘: Tangential force # Angle of wheel
parameters like friction, number of buckets or outlet F, Axial force r Radius
flow. An iterative method is used. At each iteration step
the physical forces for each bucket are calculated and
combined to determine the movement of the wheel.
This makes it possible to simulate the behavior of a
complex system. The program is written with Eclipse in
Java.
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Hinh 4. M6 hinh vit Ii dwoe xdy dung va tinh todn dé mé phéng chuyén déng ciia
banh xe nuoc
8. Kiém chirng mé hinh dwoc méd phéng (Proof of concept)

Pé kiém tra xem liéu md phong nhd may tinh ¢6 cho ta mé hinh chuyén dong
gidng/ ph hop véi banh xe nude thuc hay khong, van toc goc ciia banh xe trong 1000s
dau tién dugc tinh trong trudng hop dong nudc chay co gia tri gitta Og/s va 100g/s. Van
tdc goc duoc ma hoa bang mau dugc chi ra/ nhin thiy & hinh dudi.

Can the same movement patterns be found in the
ical modeling simulation ?

?o‘d\eck if the computer simulation shows the same Z24 R
movement pattern like the real water wheel, the first i o
1000s of the angular velocity were calculated for input } y
flow values between Og/s and 100g/s. The color coded i

angular velocity can be seen in the picture below. There u..ucw'_‘ 5
are four different patterns visible and the patterns from 5\
the real r it can be ¢ i ey
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b - Time [s] —
Hinh 5. D6 thi mé phong chuyén déng banh xe

C6 4 mo hinh mo6 phong khac nhau (c6 thé nhin thiy) vé chuyén dong ciia banh xe
va cac cach thic chuyén dong cia banh xe duoc vé tir (phép do) thuc nghiém (c6 thé
dugc phat hién (detected)) s& giup ta so sanh v&i cac mo6 hinh mé phong nay.

9. XAy dung md hinh vat li, thay déi cac thong sb
Thay doi sé lwong ciia cdc gau nwéce

O mo6 hinh m6 phong nay, chi thay doi s lugng cua cac gau nudc.
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Khi chi ¢6 1 gau, cho thiy banh xe khong chuyén dong. That bt ngd chi can 2 giu
du tao nén ca 4 mo hinh chuyén dong. Dbi véi tat ca mo phong vé chuyén dong thi pha
hdn don co thé quan sat duge khi dong chay tir 20g/s dén 50g/s. Vi 8 gau gin vao banh
xe thi pha hdn don 14 nho nhat, c6 thé do su sip xép ddi xting cta banh xe. Pha hdn don
16n nhat xay ra khi banh xe c6 chin gau. Cac banh xe quay theo chiéu kim déng khi goc

ban dau bang 1°.

Hinh 6
Thay déi ma sdt
O budc nay chi thay d6i ma sat cia banh xe nude. Khi ma sat ctia banh xe (voi
tryc) tang, thi d6 rong ctia pha hdn don ciing ting. Néu khong c6 ma sat thi trén

may tinh khong quan sat thdy pha hdn don.

Hinh 7

10. Théng s6 & banh xe nuéc thye
Liéu c6 thé du doan duoc vé (cach thuc chuyén dong cua) banh xe nudc thuc?
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Pé du doan vé cach thic chuyén dong cua mot banh xe nudc thuc nhu thé nao, tat
ca cac thong sb trong chuong trinh moé phong can dugc dit gibng nhu & banh xe nudc
thue. Mudn vay, tit ca cac thong so lién quan dén banh xe nudc thue duoc ¢4 nhan do
ban thuc nghiém va cac thong s nay duoc dién vao chuong trinh mé phong. Cac db thi
lién quan dén chi s6 do vé ma sat (phia trén) va vé dong chay vao gau (¢ giira).

Véi mo hinh nang cao (enhanced) nay c6 thé dy doan nhiing gidy dau tién cach thirc
chuyén dong ciia banh xe nudc (& dudi) va mo hinh (dang) méd phong chuyén dong tring
khit (fit) voi do thi vé& bang thuc nghiém.

Real water wheel parameter

Can a real wheel be predicted?

To predict the movement - =
of a real water wheel, all -~
parameter needs to be like § - \
in the real wheel. For this 2

all parameters were }’4
measured individually and |
the model was adapted to BN ... .
the results. The diagrams 'f .

show the measured £1
friction (top) and the }

measured flow out of the 1

With this enhanced model ~ * ;s s
it was possible to predict = o S
the first seconds of the £
water wheel (bottom) and ~ §

the movement patterns fits
to the measurement.

-

11. Két luén téom tit va trién vong

Co thé ché tao cac banh xe nuéc loai Lorenz va Malkus. Ca hai déu cho théy co
chuyén dong hdn don. Chuyén dong ciia chiing c6 thé quay video va quan sat chinh xéac
nhd phan mém theo ddi (tracking) dé xac dinh cac thong sé thuc cua banh xe. Pong thoi,
mot phan mém dugc phat trién voi ngdn ngit Java dé mo phong chuyén dong ciia banh xe
v6i viée co thé thay doi cac thong sé nhu: luu luong, s6 gan dung nude, luc ma sat.

Qua thyc nghiém cho thiy mé hinh chuyén dong banh xe nuéc dugc md phong
bang mdy tinh d du doan kha dung v6i chuyén dong cua banh xe that khi c6 cac thong

s0 giong nhau vé luu lugng, s6 gau dung nudc va luc ma sat ctia banh xe vai truc quay.



Chuong trinh mé phong ndy c6 thé dinh hudng cho viéc thiét ké va ché tao cac banh

xe nudc co nhitng cach thirc chuyén dong mong mudn.

Du an khoa hoc:

DANH GIA

PHYS015 - Banh xe nwéc, mat nghién ciru vé nhitng sw hdn loan xac dinh

The Water Wheel: An Exploration of Deterministic Chaos

Tobias Spanke, 18, Hans-Thoma-Gymnasium, Lorrach, Germany

Tiéu chi/ diém Uu diém Han ché
toi da

Cau hoi nghién | Noi dung cau hoi dé cap ding, rd dén van dé can nghién | Dién dat bang

ctru /10 ctru va cach thirc giai quyét van dé (d6 1a mo phong nhd | tiéng Anh chua
may tinh) tuong ing voi

ndi ham

Ké hoach Trinh bay ké hoach nghién ctru khoa hoc, hop 1i, r6 va

nhitng va chi tiét. Trong d6 c6 du kién xdy dung:

phuong phap

nghién cuu/15

- hé thng do ghép ndi v6i may tinh dé thu thap, trinh
bay sb liéu va vé& cac do thi trén may tinh.

- phan mém mo phong chuyén dong cua banh xe

Tién hanh
nghién ctu (thu
thap, phan tich
va st dung di
liéu)/ 20 diém

Thuc hién dﬁy du cac ké hoach dit ra cho chét luong
nhu mong muén: thu thap céc s6 lidu lién quan dén
chuyén dong thuc cua cac loai banh xe khi cho cac
thong sb thay d6i. V& do thi thuc nghiém va v& db thi
tuong ing nhd phan mém mo phong sau d6 so sanh (fit)
hai db thi voi nhau dé danh gia kha ning mé phong cia

phan mém may tinh duoc xay dung.

Tinh sang tao:
20 diém

Tinh sang tao khong thé hién & phuong phap nghién ctru

mo1 ma ¢ viéc xay dung duogc:

- Hé théng do ghép ndi véi may tinh dé thu thap, trinh

bay so li€u va v€ cac do thi trén may tinh.

- Xay dung dting mo hinh mé phong chuyén dong cua




banh xe

Trinh bay: 35 Trinh bay tét
diém (gian
trung bay/ 10
diém va tra loi
phong van/ 25
diém).

Panh gia chung:

Céc tiéu chi thyc hién tét. O mot sd chd, dién dat béng tiéng anh chua chinh xac, thich

hop vo1 nd1 dung nghién curu.




1. Dy an linh vuc Niang luwgng: Vat ly
Nguoi bién soan: PGS.TS Pham Xuan Qué - Truong Pai hoc Su pham ha N1
Dy an: EGPHOO6T — Gay nap niang lugng dién
(Dé phat dién “xanh” & nhitng noi c¢6 hoan canh dic biét)

Renewable Power Pole
Travis Wayne Gunn, 18, Hewitt Trussville High School, Trussville, Alabama
E-li Noah Greene, 17, Hewitt Trussville High School, Trussville, Alabama

1. Gioi thiéu:

Ban dang bi lac, mét phuong hudng, ket cach duong cai gén nhét hang dam. Troi
dang t6i dan va khong c6 anh tring dé hd tro xac dinh hudng di. Ca dién thoai di dong va
dén pin ciia ban déu hét dién va duong bo ciing dan tré nén xau. Viéc nap nang luong cho
thiét bi xac dinh hudng, thiét bj chiéu sang va cong cu lién lac 1a diéu khong thé néu
khong c6 ngudn dién. Tat ca nhitng cong cu ké trén 13 tdi quan trong trong bat ki mot
cudc hanh trinh ngoai troi nao du d6 1a di bo, cdm trai hay leo nti. Viée can thiét tim ra
mot giai phap nap dién cho cac thiét bi dién mang theo di dan chung toi téi ¥ tuong thiét
ké, ché tao va thir nghiém mot moé hinh nang luong tai tao maoi.

2. Phat biéu van dé

Rét nhiéu khi hoat dong ngoai troi gip phai van dé& hét dién ¢ cac thiét bi dinh
huéng, chiéu sang va cong cu lién lac trong nhitng lac cdp bach nhat. Nhimg van dé
tuong chimg nhé nhu vay co thé dan t6i nhitng hé qua nghiém trong hon khi khong c6
nhiing cong nghé hd trg dang sau.

3. Ban chirng vé su can thiét nghién ctru (Justification)

Chung t6i da tién hanh mot cudc khao sat voi nhitng chuyén gia hudng dan leo nui
va cac van dong vién leo nui gao coi réng liéu mot thiét bi dé sac pin la can thiét d6i véi
ho? Cudc khao sat duoc gui toi 56 chuyén gia va nhan duoc 55 phan hoi, trong d6 c6 51
nguoi tra 1a 1a “Co”. SO lugng 16n ngudi dong tinh da phan nao ching to rang mot thiét
bi nhu vay 1a can thiét tai nhitng noi khong c6 nguon dién.

4. Qua trinh thiét ké vé mit ki thuit (Engineering design process)
a. Cac tiéu chi

Ngay tir khau thiét ké chung toi da dat ra mot s tiéu chi can thiét bao gom: ning
lugng (hi¢u dién thé) dau ra, do bén, nang lugng co thé du trit, chi phi, mirc do tién dung,
trong lugng, va than thién voi moi truong. Dé ¢6 thé dat duoc céac tiéu chi nay, ching t6i
da dua ra mot sd ¥ tuong tir viée Gmg dung hién tugng cam tGng dién tir toi viée sir dung
thiét bi Peltier dé tao ra dong dién (nang lugng dién). (Xem nguyén li hoat dong cua thiét
bi Peltier ¢ https://www.youtube.com/watch?v=getAAeVQdDs)



https://www.youtube.com/watch?v=qetAAeVQdDs

b. Phat trién giai phap
Tu viéc xac dinh nhitng ti€u chi va v&i nhiing y tudng da co, ching t61 danh gia va
phat hién ra rang bang viéc ap dung nhitng dinh luat cam tng dién tr vao nhiing chiéc
gay leo nai la mot gidi phéap hiru hi¢u.
c. Nghién ctru
Pinh luit 1 va 2 Faraday vé cam tng dién tir dugc phat biéu rang: Khi tir thong
guri qua dién tich khung day thay doi, trong khung xuat hién mot suét dién dong cam tng
va do 16n suat dién dong nay dugc tinh bang biéu thuc:

e=-N z—f(trong d6 ¢1a suat dién dong cam ung, N 1a s6 vong ddy cua

cudn day, ¢ 1a tir thong).

Pinh luat Lenz: Dong dién cam tmg c6 chiéu sao cho tir truong nd sinh ra chéng
lai nguyén nhan sinh ra nd.

Cac nam cham neodymium la loai nam cham dugc st dung rOng rai va co tu
trudng rat manh.

Cudn diy cam Wng 12 cudn day dong co vo cach dién.

5. Thiét ké (Design)

Nhiing chiéc gy di bo hay méi chéo ca-nd duoc lam sao cho chung c6 do bén cao
trong khi sir dung van nhe va hiéu qua. Trong qué trinh thiét ké, chiing toi ¢ rat nhicu
diém can can nhic. Bit dau tir trén xudng dudi, ching toi thiét ké va in 3D tay cam, chd
dat cudn day, va mot thiét bi phong chong tuyét cing véi nhitng bo phan khéac ciia chiée
gy nap dién.

Pé dap tGng tiéu chi di dat ra, tay cam duoc thiét ké dé vira voi ban tay trong khi
van chira duoc mot cuc pin Lithium Ion 3.7V, 2 6 USB va hé théng mach dién.

Tiép theo, cudn day hay vo cuia cudn x6-18-n6-it déu chira nam cham dugc thiét ké
dic biét toi wu sao cho chuyén dong cua cic nam cham bén trong chiéc giy ¢ khong gian
gﬁn cudn day tao nén tir truong manh, tir d6 tao nén suit dién dong cam ung cao nhét.
Bén trong gy mém c6 nhitng nam cham neodymium hinh try chuyén dong véi ma sat rat
nho. Chuyén dong cua cac thanh nam cham dugc thuc hién boi tdc dung cua 16 so, chiing
t6i da tao ra bang cach dit cdc nam cham vinh ctru cing cuc ¢ dau cua éng cudn xo6-1é-
no-it dé c6 nhiéu nam cham bén trong tiép tuc chuyén dong qua cic cudn day. Poan cudi
clia cong viée 1a boc cac cudn diy bang soi thuy tinh dé dam bao d bén cho chi tiét nay.

Tiép theo, mot dau ndi dugce tao ra dé ndi cac cudn day (bobbins) t&i 161 sgi cac-bon
(carbon fiber body), né ndi bang cach vin hai soi (pieces) v6i nhau. Phan con lai cta giy
duoc 1am bang soi cac-bon dam bao do bén va nhe. Cudi cing phan chdng anh hudng

cta tuyét dugc thiét ké dé tai tao chirc ning cua mot gdy leo ndi binh thuong st dung
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thuan loi trong tat ca diéu kién méi trudong cling nhu viée thiét ké mot cai mai chéo nhu
12 mot bo sung thich tmg cho thiét bi ctia chung t6i.
Du6i day 1a hinh nhitng bd phan duoc thiét ké va in 3D (Hinh 1).

Designed and 3D Printed Parts

Nz

Handle With Battery Storage  \qq0nat and Wire Bobbins for Snow Guard with

and Circuit Housing Electric Generation Carbide Tip
i - ® PY o
Tay cam lam cho dé pin Nam cham va cudn day B6 phan bao vé tuyét
va mach dién ctia may phat dién véi dau hop kim
Hinh 1

Thiét ké day dn

Nhu ching ta da biét vé cac dinh luit caa Faraday, ching ta can mot luong 16n céc
“cudn” dé co thé san sinh ra dong dién mong mudn. Sau nhiéu lan thir nghiém va sir dung
cudn day tir 22 (gauge - 12 dudng kinh thiét dién cudn day) cho t6i 42 (gauge), chung toi
thdy rang 42 cudn phi hop voi nhiing gi chiing t6i can nhat. Sau khi cudn day lai 4000
vong chung t6i c6 mot luong twong d6i vé hiéu dién thé (Voltage) tuy nhién sé chi dong
dién (Amper) 1a 0. Pé xir ly van dé nay chung t61 st dung mot h¢ théng cac mach dién.

Mach dién

Bit dau tir nguén dién, hiéu dién thé cam ung dugc san sinh tir cac cuon day kim
loai, chay qua mot bo chinh luu dé chuyén dong xoay chiéu thanh 1 chiéu. Tiép theo,
cong sudt duoc dat diéu kién do 16n vao khoang 30VDC béng viéc st dung mot cai
Pololu 12-30V diéu chinh hiéu dién thé 1én xubng timg nac sau d6 chay qua mot cai
Pololu 6VDC, 2.5A diéu chinh 1én xudng timg nac. Dong dién ra nay duoc dua qua mot
cong USB/DC Li-po. Hé théng mach dién nay bao dam viéc sac pin an toan dong thoi
bao toan nang lugng dau ra. Toan bo mach dién duoc bao boc trong mot tay niam cia gay
do chung t6i thiét ké va in 3D.

Cac linh kién mach dién phii mua

B0 chinh Iuu dién tir AC thanh DC

Cuc 6n ap 30V

B giir hiéu dién thé va cip dong dién cho mach dién cubi cing

B diéu chinh dong dién dé sac pin, cung cp ning lugng cho pin.
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Thir nghié¢m:

Tinh toan ven, ddng nhat (Integrity):

Do cung ciia gay leo nui 13 rd rang thé hién tinh wu viét tiép theo cua thiét ké. Bat
dau voi dng ngoai cla x6-18-n6-it, chiing t6i quan nhiéu 16p soi thity tinh dé dam bao do
climg va d6 bén chung quanh cudn day dong.

Gay leo nui:

Su khéc biét trong lugng: 290g (so voi loai gay thuong mai).

Chiéc gy leo nui Jesban Vorosy ning 230g con chiéc gdy nap dién cua chung toi
nang 520g. V&1 kinh nghiém ca nhén, mang 1 vi 12 pin AA ndng 304,814g dung duogc 1
tuan. Ching toi tin diéu ndy chimg minh trong luong du thém cua cai gdy nap dién cua
chung t6i, nhung trong luong tong cong phai dem theo thi giam.

Duéi day 1a do thi hiéu dién thé, dong dién trudc va sau khi nap (Hinh 2a). Thoi
gian nap pin dung luong 2200mAh khi sir dung gay di bo thi dong dién vao trung binh
(input) tir 0,2 A dén 2A phai can 11 gio.

Mai chéo:

Su khéc biét trong lugng: 2.815¢g

Theo dién dan Kayka, trong luong d6i v6i 1 mai chéo Kayka 1a 32 Oz hay
907.185g. mai che¢o cua chuong trinh nang 910g.

Duéi day 1a do thi hiéu dién thé, dong dién trude va sau khi nap (Hinh 2b) va chi sb
vé thoi gian nap. Thoi gian nap pin dung luong 2200mAh khi sir dung gay lam mai chéo
thuyén thi dong dién vao trung binh (input) tir 0,19 A dén 2A phai can 11 gid 34 phut.

Voltage: Voltage After Circuits: | Voltage: Voltage (After Circuit):

VAR Bty (et Mg A s ey Thmge Bedove (simts gy Mty

Amperage: Amperage (After Circuit): | Amperage: Amperage (After Circuit):
=L LY bt )
Sy ; O R PR --J._l.‘_lv-‘l_“. y : L
a) b)
Hinh 2
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6. Gia thanh sin phAm miu
- Ong (gy) bang soi carbon: 22$
- Pau hop kim: 7$
- 6 nam cham Neodymium: 18$
- Day dong ( day dién tir): 21$
- Mach dién: 26$
- Tong: 90$

7. Nhirng thich ing (Adaptations)

Tinh gip dwoc cia giy: Sau khi d c6 san pham hoan thién, 16 rang 14 san pham s&
kho c6 thé cho vao hanh 1y va mang di vi do dai ctia thanh, chinh vi vay chiing t6i quyét
dinh 1am cac thanh d6 co thé gap lai duogc bang viéc vit 2 thanh lai voi nhau (Hinh 3a).

Mai chéo: Khi chiing ta da phat trién thanh gap, chiing t6i quyét dinh phat trién mo
hinh mai chéo. Py 13 phan roi con lai dugc phat trién ¢ thé thao ra 1ap vao phan thanh
dai dé co thé dé dang chuyén dbi tir viéc dung khi di bd va khi chéo thuyén (Hinh 3b).

Gay di bo Mai chéo
nap dién nap dién
a) b)
Hinh 3

8. Cac irng dung trong twong lai
Véi cung mot mo hinh nay, s& con nhiéu kha niang tng dung khac ma cho ra duoc
nhirng két qua twong tr. Vi du nhu nhitng chiéc gy truot tuyét van hodc nhirng mai chéo
cho thuyén kayak. Trong nhitng trudng hop nay thi toan b hé thong ngudn dién s& duoc
gin thang 1én giy hay mai chéo dé c6 thé tiép can voi ngudn dién trong moi tinh hudng.
Mot trong nhitng ing dung 16n khac 1a vi¢c dua vao stir dung cho quan nhan. Trung
binh mdi moét ngudi linh cin mang theo 60 Ib pin. Qua viéc ap dung cong nghé nay s&

g6p pham giam thiéu phan nao trong lvong ma mdi quan nhan phai mang theo nguoi.
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Két luan

Chiéc gay nap dién co thé nap day dién cho pin dién thoai hay 2 chiéc pin loai AA
trong thoi gian 11 gio. Khi c6 nhu cau quan trong nap dién cho pin dién thoai, may dinh
vi hay dén flash, chiéc gdy nay c6 thé nap dién trong khi str dung thiét bi.

DANH GIA

Du an khoa hoc: EGPHO006T — Gay nap nang luwgng dién

(Dé phat dién “xanh” & nhimg noi c¢6 hoan canh dic biét)

Renewable Power Pole

Travis Wayne Gunn, 18, Hewitt Trussville High School, Trussville, Alabama
E-li Noah Greene, 17, Hewitt Trussville High School, Trussville, Alabama

Tiéu chi/ diem

toi da

Uu diém

Han ché

Cau hoi nghién

No6i dung cau hoi dé cap & muc “Gidi thigu”

Noi dung cau

cuu /10 (Introduction) dang, rd dén van dé can nghién ctru va hoi dé cap &
cach thirc giai quyét van dé (d6 12 moé phong nhd may | muc “Giéi
tinh) thi¢u”
(Introduction)
Can viét & muc
Phét biéu van
dé
Ké hoach Trinh bay ké hoach nghién ctru khoa hoc, hop li, ro va
nhirng va chi tiét. Trong d6 c6 st dung hién tuong cam tng dién
phuong phap tir va dinh luat Faraday dé lam nguyén li tao ra dong
nghién cou/15 | dién cdm ung.
Trinh bay thiét ké vo gay va thiét bi phat dién, ldy dién
ra, dé nap pin ..v..v..
Tién hanh Thuc hién cac ké hoach dit ra cho két qua nhu thong Chua théy
nghién ctru (thu | béo. trinh bay:
thap, phan tich - Ban vé& cuén
V-é. str dung qdﬁ’ day, so db
ligu)/ 20 diem dhu day,
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mach dién

Tinh sang tao: | Tinh sang tao khong thé hién & phuong phap nghién ciru
20 diém moi1 ma ¢ viéc phat hién nhu cau nap dién cho céc thiét
bi nhu iPhone, dinh vi, dén chiéu sang & ving khéng co

nguon di¢n

Trinh bay: 35 Trinh bay duoc Néu gay duoc
diém (gian thdo roi cac bd
trung bay/ 10 phan dé quan
diém va tra 1oi sat dugc chiing
phong van/ 25 thi tot hon
diém).

Panh gia chung:

Céc tiéu chi quan trong (nhu phét hién, phat biéu van dé va dé xuét giai phap giai quyét
van dé, thiét ké va thuc hién vé co ban tot). Phan trinh bay noi dung ciing nhu trinh bay
trién 1am con chua truc quan. O mot s6 chd, dién dat béng tiéng Anh chua chuan véi ndi
dung dinh, mudn trinh bay.
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I11. Dy an Y sinh va Khoa hoc sirc khée:
Ngudi bién soan: PGS.TS Nguyén Vin Ba — Hoc vién Quan Y
Du 4n: BMEDO037 — Thudc diéu trj ung thw “théng minh”: Nhim muc tiéu “gét
chan Achiles” ciia ung thw véi phwong phap méi CRISPR/Cas9
The "Smart" Cancer Drug: Targeting Cancer's Achilles Heel with Novel CRISPR/Cas9

Tac gia: Jiwoo Lee, 16 tudi, Hoc vién Khoa hoc cong nghé y khoa, Hackensack, New
Jersey

Cong trinh dat giai dac biét linh vuc Y sinh hoc va khoa hoc stc khoe, cugc thi Intel
ISSEF 2016, Phoenix, Arizona, Hoa Ky

Cin ctr vao huéng dan cudc thi va noi dung dy an, chuyén gia danh gia trén cac tiéu chi
Sau:

1. Cau héi nghién ciru (toi da 10 diém):

- Pa xéc dinh rd van dé nghién ctu: Phat trién thudc dicu tri ung thu thong minh bang

phuong phap méi nham trang dich té bao ung thu.

- Pi xac dinh duoc cach thirc giai quyét van dé: Du an dua trén co sé khoa hoc dang
dugc nghién ctru gan ddy: Té bao ung thu phy thudc nhiéu vao glycolysis (duong phén);
do d6, ngin chin qua trinh dudng phan c6 thé wu tién tiéu diét té bao ung thu, khong anh
huong dén té bao lanh. Hé thong CRISPR/Cas9 c6 thé nham muyc tiéu pha v& gen duong
phan chinh ENO1, str dung cong nghé chinh stra gen dac hiéu. Do d6, hoat hoa hé théng
CRISPR /Cas9 sé& tic ché gen ENO1 té bao ung thu qua dé tiéu diét chon loc té bao ung
thu.

2. Ké hoach nhirng va phwong phap nghién ctru (t6i da 15 diém).
- Ké hoach nghién ctru khoa hoc, hop Ii, r0 va chi tiét.

- Phuong phap nghién ctru khoa hoc, cac ky thuat nghién ctru dugc trinh bay khoa hoc,
chi tiét: tir mo hinh nghién ciru dén cac k¥ thuat sir dung va phuong phap xir 1y s6. Cac
ky thuat nay thuc hi¢n khach quan.
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Model System: HEK293 and A549 cell lines were used as model systems, assuming
one represents normal cells and the other represents cancer cells, vice versa
Bioinformatics Analysis: Microamay data from Gene Expression Omnibus and
UCSC Genome Browser were used to identify HEK293- and A549-specific genes
Conditional ENOT-CRISPR/Cas9: gRNA targeting ENOT was identified in GECKO
library, and subsequently cloned into lentiCRISPR vector Then. the onginal promoter
for Cas9 was replaced with identified cell type-specific promoters NQO1 and PRDX2
Cell Culture and Transfection: HEK283 and A549 cell lines were cultured in DMEM
with 10% FBS and 1% Penicillin Streptomycin at 37°C, 5% CO,, and 100% humidity
Cells were transfected with CRISPR/Cas9 plasmids by Lipofectamine 3000 reagents
mmnwmmm:wmeumm
mbcﬂon.andENOtregbnwuuwﬂﬁodbypdsyv;umdwnm(Pcm!u
subsequent sequencing by MiSeq Next Generation uenaing technology
WEU&A:IMMELISAMENmmquWWMM
Protein Detector HRP ELISA kit (KPL) based on manufacturer’s prolocol
mmmammmm.wnwamnm
mdbwcadd.mmmadhammmmwmm)
ATPMuy:CdTw—GbZORmemmoddedbalemm
oxidluondwwdnbyATPmemmmdmamnpbbmed;‘
mwcanuoommmsauumkmvmwb ‘mamm]
mmmmdurs.wmmmmmww( -
nmnmm&duﬂmmsudmmw:w:w
mmmdmmwcsuwwum%bm&:d Mm
Data Analysis: Data analy: ,,:f:mdmngmaso.os All transfections and
program Student's 1-test was _
aceavs ware repeated greater than three bmes.

3. Tién hanh nghién ctu (thu thap, phan tich va sir dung dit liéu) (t6i da 20 diém)

- Tién hanh nghién ctru khoa hoc, viéc thu thap két qua thuc hién chi tiét, cong phu (tap
nhat ky trén ban), phan tich dit liéu khoa hoc (trinh bay trong hon 10 bang biéu).

- Két qua nghién ctru dap tmg duoc cac yéu cau khoa hoc ma cau hoi nghién ctu dat ra.

Céc két luan ngan gon, stc tich, tra 101 khach quan ciu hoi nghién ctu.
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4. Tinh sang tao (t6i da 20 diém)

- ba ing dung thanh cong hé théng CRISPR/Cas trong diéu tri ung thu, mic du co s&
khoa hoc cua luan diém nay di duoc nghién ciru, tuy nhién thiét ké nghién cru chat chg,
phuong phap nghién citu chuan da cho két qua c6 thé ap dung trén 1am sang.

- Tac gia khong phai 1a ngudi phat hién cong nghé nay, ma la két qua nghién ciru kéo dai.
Tién si Craig Mello, ngudi duoc trao giai thuong Nobel vé Sinh 1y hoc va Y hoc nim
2006 V& cong trinh nghién ciru RNAi (RNA interference), di c¢6 nhitng loi binh luan vé
tuong lai htra hen cua phuong phap CRISPR/Cas nhu sau: “CRISPR/Cas ¢6 y nghia vo
cung to 16n, kha ning cia n6 vo cing manh mé, boi vi ching ta vé co ban c6 thé thay doi
bo gen theo bt ctr diéu gi ching ta mudn” . Tuy nhién cong trinh c6 tinh tng dung cao,

vi vay duoc danh gi rét cao.
5. Trinh bay: tdi da 35 diém (gian trung bay/ 10 diém va tra loi phong van/ 25 diém).

- Trinh bay rat chit ché&, khoa hoc
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