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Khi d^y hgc ve sy chdy 
thanh ddng ciia chat ldng va 
chat khi (V^t li 10 nang cao), 
GV can tiln hdnh mgt thi 
nghifm minh hga sy chdy 
thdnh ddng vd sy chay t^o 
xoay ciia chat ldng, chat khi 
khi gap vat can, Muon v|ly, 
can tao ra cac ddng chay va 
dieu chinh dugc v ^ toe chdy 
cua cac ldp chat long, chat 
khi, Vdi thi nghifm dUgc md 
ta trong SGK, vifc dilu chinh 
toe dg ddng chay Id khd thyc 
hien. Do do, HS chi quan sat 
dugc sy chay thanh ddng ciia 
chat long ma khdng quan sat 
dugc sy xuat hifn cac cugn 
xoay khi gap vat can. Trong 
khi do, vifc ton t^ cac cugn 
xoay chinh la nguyen nhan 
can ban gay ra lyc can cua cac 
v^t chuyen dfng trong chat 
long va chat khi, dieu ma cac 
nha nghien ciiu ling dyng ki 
thuat cua kien thiic nay rat 
jquan tam ll], [2], De khac 
Iphyc h ^ che nay cua thiet h\ 
thi nghifm trong SGK, chiing 
tdi da thiet. ke, che t^o thanh 
cdng TBTN de bieu dien 
dudng ddng trong chat long, 
Thiet bi nay khdng nhiing cho 
phep quan sat hinh anh cua 
dudng ddng khi gap cac vft 
can hinh dang khac nhau ma 

cdn cd the quan sat sy hinh 
thdnh cdc cupn xody sau v^t 
cdn khi v?Ln toe ddng chdy dii 
ldn, 

l .ChI t^o thiet bi thi 
nghifm 

- Cdt mica thdnh 2 tam 
cd kich thudc 7cm x 50cm 
vd 2 tam cd kich thUdc 7cm x 
30cm, dung keo gan chiing lai 
vdi nhau va gan len tam kinh 
cd kich thudc 30cm x 50cm de 

tao thanh mgt cai khay (Hinh 
1). 

- Dyng mpt thanh mica 
(1) cd kich thudc 1,5cm x 
30cm cd 1 16 dUdng kinh 0,8 
cm d gifia vuong goc vdi day 
khay va vdi hai canh dai ciia 
khay, Thanh nay each hai 
canh ngan lan lUdt la Scm va 
42cm vd chia khay thanh 2 
ngan: ngan nhd cd kich thudc 
Scm x 30cm, ngan ldn cd kich 

Hinh 1: Cdc bgph^n cda thiet bi thi nghidm 
bieu dien du&ng dong trong chat long 
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Hinh 2: Mdy bcmt nw&c (3) 

tgo ra lop nif&c chuyen dpng on djnh trin mftgifctng (2) 

thudc 42cm x 30cm. 2. Tiln hdnh thf nghifm 
Dung keo gan mft tSm Cho nUdc s?ich vdo 

gUdng (2) cd kich thUdc 30cm khay sao cho myc nUdc vita 
X 35cm song song vdi day tdi gUdng (2). D$t thanh gdn 
khay len tren thanh mica (1), cac ong nhya chiia thuoc tim 

- Gin may bdm nUdc len dau tam gUdng (2), Khi 
(3) vdo thdnh khay ben ngan may bam (3) ho^t dgng nd 
nhd de bdm nUdc tit ngan hiit nUdc tif ben ngan nhd 
nhd sang ngan ldn qua tam chuyen sang phdn khdng gian 
mica (1), De giam sy xoay ciia nam dUdi gUdng ben ngan ldn 
nUdc sau kbi qua may bdm ta roi va trdn len ben tren be mat 
dat ben dUdi tam gUdng mgt tam gUdng trd 1^ ngan nhd 
so mieng miit nhd each deu (Hinh 2), 
nhau (4), - Thuoc tim se hda vao 

Dl cd the thay doi toe nUdc t^o ra cac vft myc tren 
dg ddng chay ta mac may bdm m^t tam gUdng theo d?uig cua 
noi tiep vdi mgt bien trd (5) ddng nUdc, Dieu chinh v|n 
roi mdi mac vao nguon difn, toe ddng chay nhd, on dinh, 

- Cat cac ong nhya cd ta quan sat dugc hinh anh 
dudng kinh trong 0,4cm (rugt cac dUdng ddng ciia chat long 
but hit myc) thanh cac d o ^ (Hinh 3a). 
3cm, bdp bet mgt dau, dau - Dat cac vgit cdn len tren 
cdn l^i gan tren mgt khay tam gUang va quan sat hmh 
mica nhd cd kich thudc 29cm anh dudng ddng trong chat 
X 2cm X 2cm da dye sdn 1616 long khi g|p cdc vft can cd tilt 
dudng kinh 0,5cm cdch diu difn khac nhau (Hinh 4a, 4b). 
nhau cac khoang 1,5cm (6), - Dung biln trd (5) thay 
Cho bf t KMnO^ (thu6c tim) doi tdc dg mdy bdm de tang 
vao cac 6ng nhya nay. tdc cho ddng chay ta thay 

Diing may mdi mai cac vdi cac v$t can khac nhau se 
miing kinh mau den thdnh xuat hifn cac dang cugn xoay 
cac hinh dang khac nhau de khac nhau (Hinh 4c), vdi cac 
tao thanh cac vft can (7). vat can co thiet difn dang khi 

dfng hgc, hau nhU khdng 
thay cd cufn xody. Kit qud 
ndy minh hga vi sao cac vft 
chuyen dfng trong chit ldng 
cd dang khi dgng hgc chiu lUc 
cdn nhd hdn so vdi cac vat can 
cd hinh dang khac. 

Hinli 3a: Hinh dnh dong chdy 

on djnh 

Hinh 3b: \ '^t cdn lilnli khi dong 
h^c v&i vifn toc nho 

Hinlt 4a: Minh hga dir&ng ddng 
ong dong cd thiet difn khdc nhau 
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Hinh 4b: Dong chdy ch^ni qua v(it 

cdn dgng tdm phdng 

Hinh 4c: Dong chay nhanh qua 
vgt cdn dgng tam phdng 

3. Phan tich ket qua thi 
nghifm 

Cung giong nhU chat 
kl^i, khi vfn toc ddng chay 
ciia chat long la nhd thi chat 
cd sy chay on dinh, khdng 
cugn xoay. Khi chat long chay 
on dinh, moi phan t^ c6a chat 
khi chuyen dfng theo mgt 
dudng nhat dinh khdng giao 
nhau, ggi la dudng ddng. Vfn 
toc ciia phan tiC chat long t^ 
moi diem xac djnh tren dudng 
dong cd phuang tiep tuyen 
vdi dudng ddng va cd dg ldn 
khdng doi. Va khi vfn tdc ciia 
chat long nhd thi doi vdi mgt 

so vft can cd hinh d ^ g khi 
dgng hpc thi chat long van 
chdy thanh ddng, 

- Khi ddng chay chuyin 
dgng vdi toc dg ldn g^p cac 
vft cdn (ho^c ngUgc lai vft 
cd hinh dang khdc nhau 
chuyen dfng trong chat ldng 
diing yen), nlu hinh dang vat 
khong cd d^ng khi dfng hpc, 
phia sau vft se xuat hifn cac 
cugn xoay. Do van toc cdc 
diem trong cupn xody vd van 
toc ddng chay phia trUdc ciia 
vft cd sy chenh If ch dan den 
cd sy chenh If ch dp suat dfng, 
sy chenh Ifch dp suat dgng 
ndy tao nen sU chenh Ifch dp 
suSt tinh va do do xuat hien 
lyc can, 

4. Nhutng lUu y trong che 
t^o bo thi nghifm va tien 
trinh tien hanh thi nghifm. 
De cd the bieu dien mgt cdch 
ro net sy chdy thanh ddng ciia 
chat long, khi cbl t^o can chii 
y cac diem sau: Hf thong 
ong nhya chiia thuoc tim phai 
giong vd each deu nhau; - Lam 
giam cdc hifu iing bd, cang 
mgit ngodi; Can dieu chinh 
de m§t gUdng vd m?it nUdc 
trung vdi phUdng nam ngang, 

5. Kha nang svL dyng thi 
nghifm trong d̂ ŷ hgc. Ciing 
giong nhu bg thi nghifm bieu 
dien dUdng ddng cda chat 
khi, bg thi nghifm ndy trUdc 
hit phu hgp vdi thi nghifm 
bieu dien t?ii ldp khi hgc cac 
kiln thiic ve chSt lUu, nhUng 
cung hodn toan thich hgp khi 
giao cho HS ty chi t^o va tien 

hdnh thi nghiem d nha. 
Thiet bi thi nghifm da che 

tao minh hga rd rdng cdc qua 
trinh chuyen dgng cua chat 
ldng vdi vfn toc xac dinh khi 
cd vd khdng cd vat can. 

Ta cung cd the sii dung 
phoi hgp thiet bi thi nghiem 
ndy vd thilt bi thi nghifm 
bieu dien dUdng ddng trong 
chat khi [1] vdi phan mem md 
phdng ho trg tinh todn dinh 
lugng d l dUa ra hinh dang toi 
Uu ciia cac phUdng tifn giao 
thdng dudng thuy, ciing nhU 
thiet difn cat ciia cdnh may 
bay [3], 
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Summary: This article 
describes an apparatus that 
makes vyrater flov^ observable 
for aerodynamic experiments 
such as demonstration of 
laminar and turbulence 
flow..,The apparatus is a do-
it-yourself construction with 
low-budget material, 
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