www4.hcmut.edu.vn/~hchoai/baigiang

L.GIGI THIEU MON HOC CO LUU CHAT

D6i tugng nghién cttu : Luwu chdt: chatléng va chat khi

- Pham vi nghién ctu : - nghién cu cdc qui luat ca chdt16ng va chat khi khi n6
diéng yén va chuyén dong .

Tai sao phdi nghién cttu co luu chat ?

Kién thiic co badn cia mdn CLC ng dung trong nhiéu linh vuc :

+ Nghién cttu thi€t k& cdc phudng tién van chuyén : xe hdi, tau thliy, mdy bay, hda tién..

Nghién ctru dong khi qua xe

! Luc cén Ién tau thuy
dang chuyén dong

Luc nidng cia mdy bay
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+ Ung dung trong linh vuc xay dung nhu cip, thodt nudc, cong trinh thiy 1gi (cong, dé,
hd chita, nha mdy thiiy dién ..), tinh todn thi€t k& cau, nha cao ting

Nghién cttu gi6 tdc dung 1én
nha cao ting

Nghién cttu dong chdy qua diy cdp ciu treo

+ Tinh todn thi€t k€& cdc thi€t bi thly lyc : mdy bom, tua bin, quat gié, mdy nén..

Miy bom Con doi
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+ Ung dung trong khi twgng thiy vin : du bdo bao, lii lut , ..

Du bao bao Du bao bao Katrina

+ Ung dung trong y khoa: mé phdng tudn hoan mdu trong cd thé, tinh toan thiét k&
cdc mdy tr¢ tim nhan tao, dung cu do huyé&t 4p..

DPo huyét 4p
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IL. CAC TINH CHAT VAT LY CG BAN CUA LUU CHAT:
2.1 KHOI LUGNG - TRONG LUGNG
Khéi lugng (KL) 12 mot dai lugng khong thay ddi theo khong gian
Trong lugng (TL) = KL x g (gia toc trong trudng ) => thay ddi theo g
Mat trang: g= 1,6 m/s? , Trai dat: g = 9,81 m/s2 , Mdc tinh (Jupiter) g = 26,9 m/s?2

bon vi :
Khoi lugng Trong lugng
Ke N (kgm/s?)
Kgf (9,81 N) (kilogam luc)
Tf (1000 Kgf) (Tan lyc)
- Khoi lugng riéng (p) Trong lugng riéng (y)
Pon vi : kg/m3 N/m3
Vidu:  puoe 1000 kg/m3 Yoe  : 9810 N/m3
Prcnong kni 1,228 kg/m? Vkhong khi © 12,07 N/m?
-Titrong: 8=p/Pose =7V Mowse
Vi du . 8nu’éc =1, 8thﬁy ngan — 13,6

2.2 TINH NHOT CUA LUU CHAT (Viscosity)

Quan sat mot dong chdy : Newton
AY

du
T:/,ld—y

Trong dé :

T : (tng sudt ma sdt (N/m?)

i : hé s& nhét dong luc

u : van toc, phu thudc vaoy

Pon vi cia u :
Ns kg

Pon vi chuén : 2 Pa.3
m ms
N k
Ngoal ra: pOiSC s 1 pOiSC = O,l_g
ms

Ngoai hé s6 dong luc, ngudi ta con sit dung hé s6 nhét dong hoc , dude dinh nghia

v="1
P
bon vi: m?/s hay stoke , 1 stoke = lem? /s = 10 m?/s
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Tinh chdt ciia hé s6 nhot: ) ’
Chét long: khi nhiét dd ting hé s6 nhét giam
Hé s6 nhét phu thudc vao nhiét do :
Chat khi: khi nhiét do ting hé s6 nh6t 9|
tang
’ ’ ChAt 16ng: 4p sult ting hé sd nhét ting
Hé s6 nhét phu thudc vao ap suat: ) ) ,
Chat khi : hé s6 nh6t khong thay doi
khi dp sudt thay ddi

Chd't l6ng Newton va phi Newton
HAu hét cdc loai luu chi't thong thudng nhu nuSe, xing, dau ... déu thda min cong thifc
Newton (1) , tuy nhién c6 mot sd chat 16ng (hic in, nhua néng chdy, dau thd ..) khong
tuan theo cong thitc Newton dugc goi la chat 1dng phi Newton, hodc d6i vdi chat 1dng
thong thudng khi chdy & trang thdi chdy rdi cling khong tudn theo cdng thitc Newton.

Lutu chdt Iy tudng va luu chdt thuc

Lutu chdt Iy tudng: khong cé ma sdt

Lutu chdt Iy thuc: ¢6 ma sdt

2.3 TINH NEN CUA LUU CHAT :

Moduyn dan hoi: - _ _ dp hay K= pd_p
av dp
(vi M=pV =>dM =pdV +Vdp=0)
K : moduyn dan hdi  dp : su thay ddi ap sudt K . =27210°N/m?2

3 \ 5 5 nudc
V : thé tich ban dau  dV : su thay doi thé tich

D6i v6i chatkhily tuéng :  p=pRT

V6i: b 4p sudt tuyét doi (N/m?)

p : khoi lugng riéng

R : hiing s& khi, phu thudc vao loai khi

T :nhiét dd tuyét doi ( nhiét do Kelvin , 0° C = 273 d6 Kelvin)
- Hdu hét cdc loai chdt 16ng rdt khé nén nén duge xem nhu la luu chdt khong nén
- Mét dong khi chuyén déng véi van téc nhé thi sy thay doi khdi lugng riéng khong
ddng ké nén van duoc xem la luu chdt khéng nén.
- Khi dong khi chuyén dong véi van téc 1on hon 0,3 lan van téc am thanh
(khodng 100 m/s) thi mdi xem la luu chdt nén dugc

Tu phuong trinh trén = —— pV=const P :hép sudt tuyét doi va V : thé
tic
Bai tap: 1)1.6, 2)1.7, 3)1.8, 4)1.9, 5)1.10, 6)1.11, 7)1.12, 8)1.13, 9)1.14 1
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2.4 AP SUAT HOI BAO HOA:
Trong mot khdng gian kin, khi cdc phdn tit chdt I16ng boc hdi dat dén trang
thdi bdao hoa tao ra mét dp sudt trong khodng khong gian kin dé duoc goi la

dp sudt hoi bao hoa.

>Ap sudt hoi bio hoa ting theo nhigt dj
Vidu 6 32,20C, p,;, 1.. clia nudc la 0,048at

6 100°C, p,;, noo Cia nudc la lat
> Khi dp sudt chdt Iéng < Ap sudt hoi bao hoa = chdt l6ng bdt ddu séi (hod khi).
Vi du cé thé cho nudc séi & 32,2°C néu ha dp sudt xuéng con 0,048at.

> Trong mot s6 dieu kién cu thé, hién tuong khi thuc (cavitation) xdy ra khi dp sudt

do hoa

chdt long nhé hon P,

2.5 SUC CANG MAT NGOAI VA HIEN TUGNG MAO DAN

Hiy cho biét chét 16ng nao trong truong hop ¢), myc chit 1ong ha thay vi#

dang, giai thich tai sao?#
(Xem tai liéu tham khdo)
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CAU HOI TRAC NGHIEM

Cau 1. Mot dong chdy c6 bi€u d6 phan bd van tdc tuyén tinh nhu hinh vé thi ¢ng sudt ma sat
gitta cdc phin tif trén AB sé la:

A
a) L6nnhatd A  b)Lénnhiaté B
c¢) Péu bing nhau tit cd moi diém trén AB —

d) Péu biing khong tit cd moi diém trén AB

A
Cau?2 Mot d(‘)ng\chéy néu c6 biéu d6 phan b van tdc déu nhu hinh vé thi tng suit
ma sét giita cdc phan ti trén AB sé€ 1a:
a) Nhé nhdt & A b) Lén nhidt§ A ’
c) Nhg nhdt 3 B d) C4 3 diéu sai
Cau 3 . Mot luu chat c6 mdduyn dan hodi nhé thi:
a )Khé nén b)Dé nén c) Kha ning dan hdikém  *d) C4 b) va c) déu ding

Cau 4 Mot khoi khi 1y tudng c6 khoi lugng M_ & dp sudt p_ . N€u dp sudt ting dén p, > p, trong
diéu kién nhiét do khong ddi thi khdi lugng ctia khdi khi (M) trong diéu kién dp sudtp, s€ 1a :
a) M,=M_b) M, >M_ ¢) M, <M/

d) Chua thé biét vi con phu thudc vao moduyn dan hdi 16n hay nhd

CAu 5:. Sy ma st giita cdc phan ti chat 1dng khi chuyén dong phu thudc vao:
a) Su phan b van tdc trong dong chdy b)  Tinh cht clia chd't 16ng

c)  Apsuitcia dong chdy d) Cda)vab)
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CAu 6 : Mot khdi chi't 10ng c6 thé tich khong ddi, khi ditd trén mit di't va trén mit tring thi :

a) Trong lugng khong ddi b) Trong lugng riéng khong ddi
¢) Ti trong khong ddi d) Ca a) va b) déu diing

Cau 7 Khi gidm nhiét do thi sy ma sat giita cic phan t& luu chat dang chuyén dong:
a) Luon ludn gidm néu la chat16ng
*b) Luon ludn gidm néu la chat khi
c) Ludn ludn gidm cho tit cd cdc loai luu chat

d) Ca 3 déu sai

Cau 8 Hé s6 nhét dong luc hoc clia mot luu chat thi :

a) Mot s6 ¢6 thit nguyén b) Phu thudc vao trang thdi chay
¢) Phu thudc vao nhiét do d) C4 a) va c) déu diing

Cau 9 Khdi lugng riéng clia mot chat khi thi :
a) Thay d6i khi gia toc trong trudng thay ddi b) S& ting khi 4p sudt ting
c) S& gidm khi 4p sudt ting néu la chat khily tudng d) C4 a) va b) déu ding

Cau 10 Mot dong chdy c6 bi€u dd phan bd van téc nhu hinh bén.
Ung suét ma sdt (1) tai cac di€ém A,B,C s& la:

a) T, <7y <T¢ b) 1.<1, <Tp

C) Tg =T <T, d) 1<t <74
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Vi du 1: Mot thang may trugt trén 2 tAim phing cé kich thudc nhu hinh vé. Xdc
dinh lyc ma s4t khi thang mdy chuyén dong véi van toc V, = 0,5 m/s. Bi€t dau
bdi tron c¢6 d6 nhét dong luc p =9.10-2 Ns/m?

_ o \PRREERARRE

h=3m F=u—2bh

: F =,uz
JUR RS B B 22t J-Y-- t

b=2m =9.102. 0,5/0,005*2%2%3
=108 N

2.bh

<

o
[
(V]

B

t=0,5cm I‘-

IR _

Vi du 2: Pudng dng c6 dudng kinh d, dai 1, din dau v6i hé s6 nhon p, khoi lugng
riéng p. DAu chuyén dong theo quy luat sau:
u=ady-ay? (a>0; O<=y<=d/2). Tim lyc ma sit ciia dau I&én thanh &ng

Gidi

Chon truc toa do nhu hinh vé, xét 16p chat 16ng bat ky c6 toa do
y (I6p chat 16ng nay c6 dién tich 1a dién tich mit tru c¢6 dudng
kinh (d-2y)). Ta c6:

du

T=u—= u(—2ay+ad)
dy

Tai thanh 6ng: y=0; suy ra:
T = p(ad)

Nhu vay lyc ma sdt clia diu 1én thanh 6ng Ia:

F, . =1tA=(uad).(Ind) = ruald’
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Vi du 3 :Mot khéi c¢6 khoi lugng 10 kg trudt
trén mdt nghi€éng c6 géc 20°so vé1 mdt
phing nim ngang. Xdc dinh van tdc clia
kh&i néu gitta khdi va mit nghiéng c6 boi
mot 16p dau c¢6 do nhét dong luc p = 0,38
Pa.s, day 0,1 mm. Cho dién tich ti€p xiic
gitta kh6i va tAm nghiéng 1a 0,2 m?

Gidi :

W 1a trong lugng ctia khdi W sin 200 =1, A

o (Zj aro u
o = H &), H W sin 20 :,u(7)A

_ Wsin20° _ (0,0001)(10)(9,81)(sin 20°)

= =0,0442 m/s
uA (0,38)(0,2)
Vi du 4: D6 nhét clia lvu chi't ¢6 thé do bing cach diing
mdt xy lanh do dd nhét nhu hinh vé&. Dung cu nay bao gbm ﬁc Xy lanh
mot xy lar/lh bén ngoéi/c()' diph Vf‘l xy lanh ‘t\)én trong quay iﬁfg‘# I
v46i van toc quay . Néu bi€t ngau lyc I' can thi€t d€ quay - o 2
véi van tdc o thi dd nhét clia chat 1dng dugc nim giita hai \
xy lanh dugc xdc dinh. Hay thi€t 1Ap mot phuong trinh lién | T
h¢ gitta p, o, I, L va R va R, . Bé qua dnh hudng & ddy i
va cho st phan b8 chit 16ng van toc giita hai xy lanh 13 inner 5
tuyén tinh. e
Gidi : U=Rw
! = v
_ U Raw
R Ry R R 5 |
2 0
dF == u—2C _paor = - g
(R, —R)) (R -R)
Ngau lyc d/” tao ra o
2 3
dr =drR, = u—2_qop - u B4
(R,-R) (R -R)
27z 2w Rl Rol
I'= = -y
'[ I (R -R ) (R -R. )I
_ 2;zR3wL
PR, -R)
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