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CHE TAO THIET BI THI NGHIEM
PUONG DONG TRONG CHAT LONG

TS. Nguyén Van Bién, Nguyén Chi Hién
Khoa Vit If - Truong Pai hoc Su pham Ha Noi

Khi day hoc vé sy chay
thanh dong cua chit long va
chdt khi (Vat 1i 10 nang cao),
GV cin tién hanh mot thi
nghi¢m minh hga sy chay
thanh dong va sy chdy tao
xody cua chit long, chit khi
khi gip vat cadn. Mudn vay,
can tao ra cic dong chiy va
diéu chinh dugc van téc chay
cua céc ldp chat long, chit
khi. Véi thi nghiém dugc mo
ta trong SGK, viéc diéu chinh
téc d¢ dong chay 1a kho thyc
hién. Do &6, HS chi quan sat
dugc su chay thanh dong cla
chit long ma khong quan sat
dugc sy xuit hién cic cudn
xody khi gdp vat can. Trong
khi d9, viéc tOn tai cidc cudn
xody chinh la nguyén nhan
cin ban gay ra lyc cdn cla céc
vat chuyén dong trong chit
long va chit khi, diéu ma céac
nha nghién ciu ing dung ki
thuat cta kién thic nay rit
.quan tam [1], [2]. D€ khic
phuc han ché nay cua thiét b
thi nghiém trong SGK, chting
toi da thiét k&, ché tao thanh
cong TBTN d€ biéu dién
dudng dong trong chdt 16ng.
Thiét bi nay khong nhiing cho
phép quan sit hinh anh cta
dudng dong khi gdp cdc vat
can hinh dang khac nhau ma

con c6 thé quan sat sy hinh
thanh cac cudn xody sau vat
can khi van toc dong chay du
16n.

1.Ché tao thiét bi thi
nghi¢m

- Cit mica thanh 2 tim
¢é kich thuéc 7cm x 50cm
va 2 tdm ¢6 kich thudc 7cm x
30cm, ding keo gan ching lai
v6i nhau va gin 1én tdm kinh
6 kich thuéc 30cm x 50cm dé

$J)e

tao thanh m¢t cai khay (Hinh
1).

- Dyng m¢t thanh mica
(1) ¢6 kich thudc 1,5cm x
30cm c6 116 duodng kinh 0,8
cm § gilta vudng goc vai ddy
khay va véi hai canh dai cia
khay. Thanh nay cich hai
canh ngén 1an lugt 1a 8cm va
42cm va chia khay thanh 2
ngdn: ngdn nho ¢ kich thudc
8cm x 30cm, ngin 16n ¢6 kich

Hinh 1: Cdc by phin cia thi¢t bi thi nghi¢m
biéu dién dwong dong trong chiit long

TAP CHI THIET BI GIAO DUC - SO 77 - 1/2012 * §



T aien ciu & OnG ot

Hinh 2: Mdy bom nuoc (3)
1o ra I6p nwdc chuyén dpng én dinh trén mdt gwong (2)

thudc 42cm x 30cm.

Dung keo gdn mot tdm
guong (2) c6 kich thudc 30cm
x 35cm song song véi day
khay lén trén thanh mica (1).

- Gin mdy bom nudc
(3) vao thanh khay bén ngan
nhé d€é bom nudc ti ngan
nhd sang ngan lén qua tim
mica (1). D€ gidm sy xody cua
nudc sau khi qua mdy bom ta
dat bén dudi tdim guong mét
s6 miéng mit nhod cich déu
nhau (4).

Dé c6 thé thay d6i toc
d¢ dong chay ta mac may bom
ndi tiép véi mét bién trd (5)
roi méi mac vao ngudn dién.

- Cat cic 6ng nhya c6
duong kinh trong 0,4cm (rudt
but hét myc) thanh cac doan
3cm, bép bet mét dau, dau
con lai gin trén mot khay
mica nho ¢6 kich thudc 29cm
x 2cm x 2cm di dyc sdn 16 16
dudng kinh 0,5cm céch déu
nhau cac khoang 1,5cm (6).
Cho bot KMnO, (thuéc tim)
vao cac 6ng nhya nay.

- Dung mdy mai mai cdc
miéng kinh mau den thanh
cic hinh dang khic nhau dé
tao thanh céc vat can (7).

2. Tién hanh thi nghi¢m

- Cho nudc sach vao
khay sao cho myc nudc vua
tdi guang (2). it thanh gin
cdc Ong nhya chita thudc tim
lén dau tdm guong (2). Khi
mdy bom (3) hoat dong né
hut nudc tii bén ngin nho
chuyén sang phan khong gian
nam dudi guong bén ngan lon
rOi va tran 1én bén trén bé mat
tdm guong trd lai ngan nho
(Hinh 2).

- Thudc tim sé hoa vao
nudc tao ra cac vét myc trén
mat tdm guong theo dang cla
dong nudc. Diéu chinh van
toc dong chay nho, 6n dinh,
ta quan sit dugc hinh anh
cac duong dong cua chit long
(Hinh 3a).

- Dit cac vat can 1én trén
tdm guong va quan sit hinh
anh dudng dong trong chat
16ng khi gip céc vat can c6 tiét
dién khéac nhau (Hinh 4a, 4b).

- Dung bién tr& (5) thay
ddi t6c do may bom dé ting
téc cho dong chdy ta thiy
v3i cdc vat can khic nhau sé
xudt hi¢n cdc dang cudn xody
khac nhau (Hinh 4c), vdi cac
vat cdn c6 thiét dién dang khi

§ « 1AP cHI THIET BI GIAO DYC- SO 77 - 1/2012

dong hoc, hdu nhu khong
thdy c6 cudn xoay. Két qua
ndy minh hoa vi sao cac vit
chuyén dong trong chét léng
¢6 dang khi dong hoc chiju lyc
cin nho hon so vdi cdc vt can
¢6 hinh dang khdc.

Hinh 3a: Hinh anh dong chay
on dinh

Hinh 3b: Vat can hinh khi dong
hye vai vin tée nho

Hinh 4a: Minh hoa dwiong dong
ong dong cé thiét dién khic nhau



Hinh 4b: Dong chay cham qua vat
can dang tam phang

Hinh 4c: Dong chdy nhanh qua
vt cdn dang tim phing

3. Phan tich két qua thi
nghi¢m
Ciing giong nhu chat
khi, khi vin t6c dong chay
clia chit long la nho thi chit
cd sy chay 6n dinh, khong
cudn xody. Khi chit long chay
8n dinh, mdi phin td cua chit
khi chuyén dong theo moét
dudng nhét dinh khdng giao
nhau, goi la dudng dong. Van
t&c ctia phin ti chit 1dng tai
mbi diém xdc dinh trén dudng
dong c6 phuong tiép tuyén
voi dudng dong va c6 do 16n
khong d8i. Va khi van téc ctia
chét 16ng nho thi d&i véi mot

s6 vat can ¢6 hinh dang khi
déng hoc thi chit long van
chay thanh dong.

- Khi dong chay chuyén
dong vdi téc d6 16n gip cac
vit cdn (hodc ngugc lai vat
c¢6 hinh dang khic nhau
chuyén déng trong chat 1dng
ding yén), néu hinh dang vat
khong c6 dang khi dong hoc,
phia sau vit sé xudt hién cac
cudn xody. Do van tdéc cdc
diém trong cudn xody va van
toc dong chdy phia trudc clia
vit cd su chénh léch din dén
¢6 su chénh 1éch ap suit dong,
su chénh léch dp suit dong
nay tao nén sy chénh léch ap
suit tinh va do d6 xuét hién
luc can.

4, Nhiing luu y trong ché
tao by thi nghiém va tién
trinh tién hanh thi nghi¢m.
DPé c6 thé biéu dién mét cach
10 nét sy chay thanh dong ctia
chit 16ng, khi ché tao cin chu
y cac diém sau: Hé¢ thdng
6ng nhya chda thudc tim phai
gidng va cach déu nhau; - Lam
giam cac hi¢u dng bo, cang
mat ngoai; Can diéu chinh
dé mit guong va mit nudc
trung voi phudng ndm ngang.

5. Kha ning st dyng thi
nghi¢m trong day hoc. Ciing
gidng nhu b¢ thi nghiém biéu
dién duong dong cua chit
khi, b thi nghi¢m nay trudc
hét phu hgp v6i thi nghiém
biéu dién tai 16p khi hoc cac
ki€én thidc vé chit luu, nhung
ciing hoan toan thich hgp khi
giao cho HS ty ché tao va tién
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hanh thi nghiém & nha.

Thiét bi thi nghiém da ché
tao minh hoa ré rang cac qua
trinh chuyén ddng cua chit
16ng véi vén toc xac dinh khi
c6 va khong c6 vt can.

Ta cling ¢ thé st dung
phdi hgp thiét bi thi nghiém
nay va thiét bi thi nghiém
biéu dién duong dong trong
chit khi [1] v6i phan mém md
phdng hd trg tinh toan dinh
lugng d€ dua ra hinh dang t6i
Uu cdia cac phuong tién giao
thong dudng thiy, cing nhu
thiét dién cdt clia canh may
bay [3].
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Summary: This article
describes an apparatus that
makes water flow 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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