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CHUONG 2 THUY TINH HOC




OUTLINES

1. Khai niém chung
2. Phwong trinh Euler thuy tinh

3. Ap lwc thay tinh 1&én thanh ran



1. Khal niém chung
1.1 Poi twong

Thuay tinh hoc nghién ctru quy luat can bang cta chat 1dng &
trang thai tinh va ng dung cac quy luat dé vao ddi song va
san xuat (vi du: xac dinh ap lwc nwdc 1én thanh bé cha).
Trang thai tinh cla chat 1dng dwoc phan biét dwéi 2 dang:

inh tuyét doi.
Tinh twong doi.



1. Khal niém chung
1.1 Poi twong
* Tinh tuyét doi: 1a trang thai tinh khi cac phan t& chat 16ng

khong chuyén déng so v&i hé toa do gan lién véi qué dat (Ilwc

khoi tac dung I&n chat 1dng chi co trong luc).



1. Khal niém chung
1.1 Poi twong
* Tinh twong doi: 1a trang thai tinh khi cac phan t& chat 1éng

chuyén ddng so véi hé toa dd gan lién véi qua dat nhwng gitra

ching khdng c6 sw chuyén dong twong doi doi véi nhau, tie la

chiing chuyén déng thanh mét khoi coi nhw ctrng (Iwe khoi tac

dung Ién chat Idng gdm: trong Iwc va lwc quan tinh).



1. Khal niém chung

1.2 Ap suat thay tinh, 2 tinh chat
a) Ap suat thdy tinh: Do tac dung cla cac ngoai luc (lwc bé

mat va lwc khoi) nén trong ndi bd chat 1d6ng xuat hién nhirng

(’ng suat, ta goi nhirng ng suat dé 1a ap suat thay tinh.



1. Khal niém chung
1.2 Ap suat thay tinh, 2 tinh chat
Pé thé hién khai niém ap suat thay tinh

trong chat 16ng ta lam nhw sau:

Trong mdt moi trwdng chat 1éng & trang

thai tinh ta xét rieng mét thé tich chat

long gi&i han trong mat >.. Twdng twong

rang ta cat déi thé tich dé6 bang nat

phang BB. Hinh 2.1 Ap suat thdy tinh trung binh trén S



1. Khal niém chung

1.2 Ap suat thay tinh, 2 tinh chat
Néu bd phan | ra ma van giir phan Il &

trang thai can bang thi phai thay tac

dung cla phan | Ién phan Il bang mét

lwe P, goi la ap lwc thay tinh Ién mat S.

Ldc nay dai lwong:

P

P =3 o
S Hinh 2.1 Ap suat thay tinh trung binh trén S

goi 1a ap suat thay tinh trung binh trén S



1. Khal niém chung

1.2 Ap suat thay tinh, 2 tinh chat
Ap suat thay tinh tai moét diém:

trong do:

AS- phan to dién tich quanh 1 diém M
trén matcat S ;

AP - Iwc tdc dung lén phan to dién
tich AS.
Pon vi do ap suét:
Pon vi chuan dung dé do &p suat la
N/m?. Hinh 2.1 Ap suét thdy tinh trung binh trén S




1. Khal niém chung

1.2 Ap suat thay tinh, 2 tinh chat
Ngoai ra con diing mét s6 don vi do khéc:
- Atmotphe ky thuat (at):
lat = 9,81.10% N/m?
- Mét c6t nwée (mH,0)
1at=10 mH,0O
1 mH,0 =9,81.10% N/m?
- Milimet thuy ngan (mmHg, tor):
lat = 736 mmHg
ImmHg = tor = 133,322 N/m?
- Mét cot chat I16ng: Bar, Pascal (Pa), PSI: 1lat = 14,2 PSI



1. Khal niém chung

1.2 Ap suat thay tinh, 2 tinh chat
b) Hai tinh chét cta ap suét thay tinh:
* Tinh_chat 1: Ap suét thay tinh lubn tac dung thdng goc va
huéng vao bé mat chiu tac dung.

* Tinh chat 2: Ap suét thay tinh tai méi diém theo moi phuong
déu bang nhau.
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Hinh 2.2 Ap suét thdy tinh trén mat tac dung




2. Phwong trinh Euler thuy tinh

2.1 Chirng minh phwong trinh
Euler thuy tinh

Phwong trinh Euler thay tinh
biéu thi mbdi quan hé gitra ngoai
lwc (lwc bé mat va lwc khdi) tac
dung vao mot phan tlr chat 1dng
voi ndi lwe sinh ra trong do (ap
suat thay tinh). Phwong trinh
gilp ta tinh dwoc ap suat tai bat
ky diém nao trong méi truong ¥
chat 16ng.

Hinh 2.3 Ap suat thay tinh
trén khéng gian truc



2. Phwong trinh Euler thuy tinh

2.1 Chirng minh phwong trinh Euler
thuy tinh

Trong mot moi trwéng chat 1dng & trang
thai can bang, ta xét mot phan tl chat
long hinh hép ABCDEFGH c6 cac canh
la dx, dy, dz song song v&i cac truc toa
do. Trong tam M cua hinh hdp c6 toa do
1a (X, v, Z) va chiu ap suat thay tinh 1a p.
Ta can lap diéu kién can bang cla no
dwdi tdc dung cua lwc bé mat va luc
Khoi.
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Hinh 2.4 Phan bo luc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh

2.1 Chwng minh phwong trinh
Euler thuy tinh Op dz

2 Dies « o By
Luwre khoi: e | 0z 2 /” & 2
Goi F — la tbng vector lwc khéi, S [ G
Ta co: _djix | Lol l,+<:_'_"l’93’£
F= mR e N PR T VR L Ly
I, 5 A X 5 N D...P oo T H
m- khoi lwgng cua phan t6 Iong hinh L /(
A7 E X
m = pdxdydz 3 7 s
R- tdng vector gia toc lwc khoi 2L p—'(zp- i
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Hinh 2.4 Phan bo luc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh

2.1 Chwng minh phwong trinh
Euler thuy tinh

Lwc khoi:

Goi F,,F,, F,— la hinh chiéu cla
vector gia toc cua lwc khdi R 1&n ox,

oy, OZ.

Chiéu F Ién 3 truc, ta co:

- truc x:  pdxc
- truc y: pdxd

- truc z: pdxd
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Hinh 2.4 Phan bo luc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh

2.1 Chirng minh phwong trinh

Euler thay tinh p+r_34_3%§ Ly
Luwc bé mat: s | ZLON AT
A 7 7 7 X > R /G
GOm cac ap lwc do ap suat thuy RS L
tinh tao nén trén 6 mat: N O R ,,+<:_'_"l’£‘3’i
+ Xét 2 lyc tac dung 1én 2 mat 21, - M[F < =
N , A < I (ESRUE Y~ |
ABCD va EFGH co6 trong tam la L . ((C /(
va N. / dx A d
A7 E i‘.
O by | _dd
y PR R

Hinh 2.4 Phan bo luc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh

2.1 Chirng minh phwong trinh

Euler thay tinh p+r_31_3§7§ by
Lwec bé mat: e | 0z 2 PE
+Vip =p(x, Y, z) la ham sb lién tuc S [ G
clia toa dd X, y, z; nén theo trién ot | ok p+°.'1’93’5
khai Taylor tai x, ta cc’) Cafz LU M e —=
F(X) =0 )+ 1/ () “52+ 7/ (x0) S50 I
+... A7 E X

7
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Hinh 2.4 Phan bo luc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh

2.1 Chwrng minh phwong trinh

Euler thuy tinh sy B & dy
Cho ham p = p(x, vy, z) tai trong tdm e |‘”Z . /”’}%"2'
M, sau khi loai trir cac v cung bé Ve T g
bac 2 tr¢ Ién ta xac dinh dwoc cac  apx , /~  * p+ D&
gia tri ap suat tai 2 diém L va N la: &2 Lo pM P < Ly
D=p-—— Wz s
- 0x 2 /dx A| dy
py=p +22 N crmeiai and S
0x 2 0 ¢
bty o, D&
y PTA oz 2

Hinh 2.4 Phan bo luc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh

2.1 Chwrng minh phwong trinh

Euler thay tinh p+%z3g? Ly
Za e y 2
Vay cac luc bé mat tac dung lén 2 Cf 1 4G
mat dang xét ABCD vé EFGH sé la: o i A ,,+°_;""£‘3’£
";—":‘ = _.j.' F e X
= p.dydz = (p - ——)dydz g Ra i =
PN pn-dydz = (p + )dydz S WY
A~ E X
d dy _ﬁ)’ dz
y PR e

Hinh 2.4 Phan bo luc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh
2.1 Chwng minh phwong trinh

Euler thay tinh 5 DE 'dy
Viét phwong trinh can bang lwc e |"Z . /”’}%"2'
trén truc ox ta co: pdxdydz.F, + P, % T 2
— P =0 p_(fbdx | B ’ p-i-(/-'——ﬁ’pfi;;E
| i v B : X
Hay: pdxdydz. F, + (p- @d— )dy.dz - il R N vy F‘ Ju
(p +ap dx) dy.dz =0 /dx A /dy
A—7 "E 2

Hay. pdxdydz. F - &dxdydz =0 0 hday  dbde

y 32 YT an

Ay 2

Hinh 2.4 Phan bo luc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh

2.1 Chwng minh phwong trinh

Euler thuy tinh , "L & dy
Chia phwong trinh cho khéi lwong e |‘722 /”""Fy"z'
m = pdxdydz, tic 1a tinh lwc tac & T L
dung |1én 1 don vi khoi lvong chét xS r S | g B
Idng, ta co: a2 D% M T < L2
Fx - 13—5 =0 N :
) A// dx. 4 "
7
y S p—% dzz

Hinh 2.4 Phan bo luc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh

2.1 Chirng minh phwong trinh

Euler thuy tinh 5 R E & dy
Twong tw voi truc oy va oz, ta co: . | &z P 3
10dp C— £ G
Fy - _6_ =0 | i | l : d
‘1)61}), A R p+ D&
F, -=—=0 A P ey TR PN L
poz o i v S
Ta c6 thé viét dwdi dang vector: 5 TN\ 2 i
> 1 / dx © )
F—-gradp=0 Ny vmaisvon aed NI
) 0 /d & dz
\ . : ~ ~ 3 P dy
la phwong trinh vi phan can bang y Sl

cta chat Iéng tinh.
Hinh 2.4 Phan bo luc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh

2.2 Phan tich phwong trinh vi

Qhén can bang cua chat long p+%ag? Ly
tlnh Z‘ | L / (,?y 2
Nhan lan lwot voi dx, dy, dz roi /T A°
cOng lai va chuyén vé, ta dwoc: o bfx | R ,,Jl’i‘;
Fy dX + Fydy + F,dz = B P g F s =
1 ap \ Wz S/
dx + d + — dz) | A
p (6X y / dx A :
A= E X
/ (jbd
by . D&
y P B) e

Hinh 2.4 Phan bo luc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh

2.2 Phan tich phwong trinh vi

phan cén bang cua chat long e
tinh z2 P =
In ] ] o . . Za " | / cy. <
Ta thay vé phai la vi phan toan T ¢
phan cda ham ap suét: o dbpix | A ,,Jl’f‘;
ap ap ap &l Y 5 X

dp /' H i |y

D0 do:  Fydx + Fydy + F,dz = A7 [k X
1 0 & dy o dz
> dp R pr Y pBZ

Hay la:  dp = p(Fxdx + Fydy +

dez) Hinh 2.4 Phan bé Iuc trén phan té chét Iéng



2. Phwong trinh Euler thuy tinh

2.3 Phwong trinh ctia mat dang ap

Pinh nghia: mat dang ap 1a mat cé ap suéat bang nhau.
p=const hay dp=0

Phwong trinh clia mat dang ap: thay dp = 0 vao pt, ta dwoc:

Fydx + F,dy + F,dz = 0O



2. Phwong trinh Euler thuy tinh

2.4 Ung dung phwong trinh Euler thay
tinh giai bai toan tinh tuyét doi:
a) Quy /uat phan bé ap suat
Trong trwdng hop tinh tuyét doéi, luvc khoi
chi co trong lwc, truc oz hudng Ién trén,
mat chuan dé tinh do cao z la mat nam c-
C.
Taco:Fy,=0; F;=0; F,=-¢
Thay vao bt, ta dwoc:

-gdz:%dp hay dp = - pgdz = - ydz

Day con duoc goi la pt vi phan can béng
cua chat Iong tinh tuyét doi.

» C

Hinh 2.5 Phan bd ap suét



2. Phwong trinh Euler thuy tinh

2.4 ng dung phwong trinh Euler thay
tinh giai bai toan tinh tuyét doi:
Tich phan |én ta duoc
p=-yz+C

Trong d6 : C — la hang so tich phan dworc ta
lay tir diéu kién bién:
Khi: z = z,, ta cO: p= p, - ap suat trén bé
mat thoang. Thay vao ta co:

Po = —YZo + C

» C

Hinh 2.5 Phan bd ap suat



2. Phwong trinh Euler thuy tinh

2.4 Ung dung phwong trinh Euler thay
tinh giai bai toan tinh tuyét doi:
Hay: C =p, + YZ,
Thay C vao pt ap suat, ta dwoc:
P=Do+ YZo —YZ =P, + V(2 - 2)

Ma:z, -z=h
Vay:p=p, +vyh
Trong do: p, - ap suat mat thoang;

vh - trong lwong cot chat 1éng cao
bang h va dién tich day bang 1 don vi

» C

Hinh 2.5 Phan bd ap suat



2. Phwong trinh Euler thuy tinh

2.4 Ung dung phwong trinh Euler thay
tinh giai bai toan tinh tuyét doi:

P =P, +Yvh
Day la dang thir | cua phwong trinh co ban
cua thuy tinh hoc.
Ap suét thay tinh tai méi diém trong chat
I6bng bang tong cla ap suat p, trén mét
thodng céng vdéi trong lurong cot chat Idng
bén trén no (c6 dién tich day bdng 1 don vi
dién tich).

C

» C

Hinh 2.5 Phan bd ap suat



2. Phwong trinh Euler thuy tinh

2.4 Ung dung phwong trinh Euler thay
tinh giai bai toan tinh tuyét doi:

Dang thw |l cua phwong trinh co’ ban:
Thay h =1z, -z, chia ptchoy, chuyén vé,
ta dwoec:

Z+2=7,+ +Po = const
Y Y

z (m) - d6 cao hinh hoc;
% (m) - d0 cao do &p cla chét Idng.

>N

» C

Hinh 2.5 Phan bd ap suat



2. Phwong trinh Euler thuy tinh

2.4 Ung dung phwong trinh Euler thay
tinh giai bai toan tinh tuyét doi:

Dang thw |l cua phwong trinh co’ ban:
Trong mdt moi trwérng chat 16ng can bang
tinh, tdng clia dd cao hinh hoc z va dd cao
do ap ply la mét hang s6 doi véi moi diém
va dwgc goi la cdt ap thuy tinh H,.

p _

Ht:z+;—const

» C

Hinh 2.5 Phan bd ap suat



2. Phwong trinh Euler thuy tinh

2.4 Ung dung phwong trinh Euler thay
tinh giai bai toan tinh tuyét doi:
b) Phuwong trinh cda méat dang ap:
Thay Fy, Fy, F, vao pt, ta co:

-gdz =0 suyra: z = const
Pay la pt mat dang ap trong trwdng hop
tinh tuyét doi, 1a cac mat phdng nam
ngang song song v&i mét chuan.
Do vay, dang th(r nhat cda pt co ban con
c6 thé viét dwéi dang:

P2 =p; tYhy,

» C

Hinh 2.5 Phan bd ap suét



2. Phwong trinh Euler thuy tinh

2. 5 Y nghia nang lwong cia phwong
trinh co’ ban thuy tinh:

Xét 1 phan t6 chat Idng quanh 1 diém A, c6
khoi lwong dm, trong lwong dG = g.dm, &
dd cao hinh hoc z va chiu ap suéat p.

So v&i mat chuan, phan t& nay cd thé
nang g.dm.z = dG.z . Nang lwvgng nay dac
trwng cho vj tri cGa phan t& nén goi la vi
nang.

» C

Hinh 2.5 Phan bd ap suét



2. Phwong trinh Euler thuy tinh

2. 5 Y nghia nang lwong cia phwong
trinh co’ ban thuy tinh:

Phan t& chat 1dng con chiu &p suat p nén
c6é nang lwong (p / y).dG . Phan nang
lwong nay ciing la thé nang va dac trwng
cho &p suat thay tinh tac dung I&n phan to
chat 16ng nén dwoc goi la ap nang.

» C

Hinh 2.5 Phan bd ap suat



2. Phwong trinh Euler thuy tinh

2.5 Y nghia nang lwong cta phwong
trinh co’ ban thuy tinh:

p :
(z+y)dG=2+£
dG Y

|a thé nang cla 1 don vi trong lugng chat
l6ng, hay con goi la thé
nang don vi (ty thé nang).

Z - vi nang don vi (ty vi nang) c

p /vy -ap nang don vi (ty ap nang)
p

» C

Z + = = const - c6t ap thuy tinh Hinh 2.5 Phan bé ap suét

14



2. Phwong trinh Euler thuy tinh

2.5 Y nghia nang lwong cta phwong
trinh co’ ban thuy tinh:

Vay: -Thé nang don vi cia moi diém trong
moi trwdng chat 1dng can bang déu nhau
va bang cét ap thay tinh.

-Doi véi chat 16ng tinh, cdt ap thay
tinh 1& mot hang so.

» C

Hinh 2.5 Phan bd ap suat









