Ky thudt thuy khi

CHUONG 1

MOT SO TINH CHAT VAT LY CO BAN
CUA CHAT LONG

 1-1. BOI TUONG, PHUGNG PHAP NGHIEN CUU MON HOC.
UNG DUNG.
L.Doi tuong:

Mon hoc Thuy khi dong luc tng dung, con duoc goi 1a Co hoc chat
long tng dung hay goi mot cach gan ding l1a Thuy luc. P6i tugng nghién ctu
ctia mon hoc 1a chat 16ng. Chat 16ng & day hiéu theo nghia rong, bao goém
chat 16ng & thé nude - Chat 16ng khong nén duoc ( Khoi lugng riéng p khong
thay doi) va chat 16ng ¢ thé khi - Chat 16ng nén duoc ( Khoi lugng riéng thay
déi p # const ). D€ tién cho viéc nghién ciu, cling nhu theo su phat trién cua
khoa hoc, ngudi ta chia chit long thanh chat 16ng ly twong hay la chat long
khong nhdét va chat 1ong thuc, con goi l1a chét 1ong nhét (d6 nhét p = 0). Chat
16ng tuan theo quy luat vé luc nhét cua Niu-Ton 1a chat 16ng Niu-Ton. Con
nhiing chat 16ng khong tuan theo quy luat nay nguoi ta goi la chat long phi
Niu-Ton, nhu dau tho ching han.

Thuy khi dong luc nghién citu céc quy luat can bang va chuyén dong
ctia chat 1ong. Thong thuong trong gido trinh, nguoi ta chia thanh ba phan:

- Tinh hoc chit 16ng: nghién citu cdc diéu kién can bang ctia chat 16ng

O tranh thai tinh.
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Ky thudt thuy khi

- Dong hoc chit 10ng: nghién citu chuyén dong cta chat 16ng theo
thoi gian, khong ké dén nguyén nhan gay ra chuyén dong.

- DPong luc hoc chat 1ong: nghién ctiu chuyén dong cua chat 1ong va
tdc dung twong hd clia né vdi vat rin. Cu thé 12 phai giai 2 bai toidn co ban
sau day:

1. Xac dinh su phan b6 van toc, ap suat, khoi luong riéng va nhiét do
trong chit 16ng.

2. Xdc dinh luc tic dung twong hd gilta chat 1ong va vat ran xung
quanh né.

Vi tri cia moén hoc: nd 1a nhip néi gitta nhitng mon khoa hoc co

ban(Toan, Ly..) v6i nhitng mon k§ thuat chuyén nganh.

2. Phuong phap nghién citu
- Dung 3 phuong phép sau day:
- Ly thuyét: Sit dung cong cu toan hoc, chu yéu nhu toan giai tich,

phuong trinh vi phan. Ching ta s€ gap lai cdc toan tr vi phan quen thudc

nhu:
gradient: gradp =i5_p+]a_P+g5_p
15)4 oy oz
. - ov
divergent: divv = , + 2 v,
ox oy oz
i j kK
- |0 0 O
rotor: rotv =|— — =
oXx oy oz
V, V, V,
82 82 62

Toan tir Laplas: A=V’

+ +
ox*  oy* oz’
dVv vV oVax Voy oV ar

Pao ham toan phan: V(X,y,2)i—=—+
dt ot ox ot oy ot oz ét
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Ky thudt thuy khi

Va str dung cdc dinh 1y téng quét ctia co hoc nhu dinh 1y bao toan khoi
luong, nang luong, dinh ly bién thién dong luong, mémen dong luong, ba
dinh luat trao d6i nhiét (Fourier), vat chat (Fick), dong luong (Newton).

- Phuong phap thuc nghiém: dung trong mot s6 truong hgp ma khong
thé giai bang ly thuyét, nhu xdc dinh hé s6 can cuc bo.

- Ban thuc nghiém: két hop gitta 1y thuyét va thuc nghiém.

3. Ung dung:

- Thuy khi dong luc c6 tng dung rit rong rai trong cdc nganh khoa

hoc, k¥ thuat nhu giao thong van tai, hang khong, co khi, cong nghé hoa hoc,

vi sinh, vat liéu... vi ching déu cé lién quan dén chat 1ong: nudc va khi

# 1-2. SO LUGC LICH SUPHAT TRIEN MON HOC.

Thuy khi dong luc biéu thi su lién hé rat chat ché gitta khoa hoc va
yéu cau thuc t€. Nong nghiép da doi hoi thuy lgi phét trién rdt sém nhu kénh
dao, dap nudc, déng thuyén, be... 0 day chi xin néu ra mot s6 nha bac hoc
quen thudc ma qua d6 thdy su phat trién cua mon hoc. Tén tudi Acsimet
(287-212, trudc cong nguyén) gan lién véi thuy tinh-luc ddy Acsimet.

Nha danh hoa y Léona Povanhxi (1452-1519) dua ra khéi niém vé luc
can cla chat 16ng lén cac vat chuyén dong trong né. Ong rat muon biét tai
sao chim lai bay dugc. Nhung phai hon 400 nam sau, Jucopxki va Kutta mé&i
giai thich dugc: do 1a luc nang.

Hai ong L.Ole (1707-1783) va D.Becnuli (1700-1782) 1a nhitng nguoi
da dat co s& 1y thuyét cho thuy khi dong luc, tich né khoi co hoc 1y thuyét dé
thanh mot nganh riéng. Hai 6ng déu la ngudi Thuy Si, sau dugc nit hoang
Nga moi sang lam viéc & Vién han l1am khoa hoc Pétécbua cho dén khi mat.
Tén tudi cua Navie va Stoc gan lién v6i nghién citu chét 16ng thuc. Hai ong

da tim ra phuong trinh vi phan chuyén dong tir nam 1821 dén nam 1845. Nha
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bac hoc ngudi Puc L.Prandtl da sang lap ra 1y thuyét 16p bién (1904), gép
phan giai nhiéu bai todn dong luc hoc. Nira cudi thé€ ky nay, thuy khi dong
luc phét trién nhu vii bao véi nhiéu guong mit sang chéi, ké ca trong nudc ta.
# 1-3. MOT SO PINH NGHIA VA TINH CHAT CO LY
CUA CHAT LONG
1. Khoi luong riéng va trong luong riéng.
Khéi lugng M cua chat 1ong dugc dac trung boi khoi Iuong cta 1

don vi thé tich w goi 12 khoi lugng riéng hay khoi lugng don vi:

M
=—(kg/m?
P :W(g )

Tuong tu, trong luong riéng 7= %(N Im*;kG/m?®)

Trong lugng 1 vat c6 khoi luong 1 kg c6 thé coi bing 9,8N ;
1kG = 10N = 1daN
Ta c6 moi lién hé: y =pg; g =9,8 m/s
Ty trong 1a ty so giita trong luong riéng cua chat dé so véi trong luong
riéng clia nudc & nhiét do t°=4°C

s=2_
}/n,4

2.Chat 1ong ¢6 mot so tinh chat dé nhan biét sau day.

Tinh lién tuc: vat chat dugc phan bé lién tuc trong khong gian. Tinh dé
di dong biéu thi & chd: ing suit tiép (nd6i ma sit) trong chat 16ng chi khac 0
khi c6 chuyén dong tuong d6i gitta cac 16p chat 10ng.

Tinh nén duoc: thé tich W cua chat 10ng thay d6i khi dp sudt tac dung
clia 4p sudt p va nhiét do t thay déi. Ta c6 hé s6 nén duoc:

1dw , ,
=———"(m?/N
B, de( )
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_law

= 1/°K
W dT( )

Pr

Mo duyn dan hoi: E =% ,  lakha nang chong lai su bién dang cua

chét long.

Bang 1-1:Khéi lugng riéng, trong luong riéng, va ty trong ctia mot so chat

KLR, TLR Ty trong | Nhiét ap
tt Tén goi
r.kg/m* | y,N/m’ 5 do °C suat,at

1. | Nudc sach | 1000 9810 1 4

2. | Xang 700 6867 0,7 16

3. | Thuy ngan | 13.550 | 32.9255 13,55 15

4. | Sat 7.800 76.518 7,8

5. | Con 800 7848 0,8 0

6. | Dau madut | 900 8829 0,9

7. | Khong khi | 1,127 11,77 1,127.10° 27 1

3. Tinh nhét va gia thuyét cua Newton:

Tinh nhot 1a tinh can tr& chuyén dong cua chat 1ong. Ta nghién citu

tinh nhét dua trén thi nghiém ctia Newton. C6 hai tdm phéng (H.1-1): TAm

du6i II co dinh; Tam trén I c6 dién tich S chuyén dong dudi tic dung cua

ngoai luc F. Gitta 2 tdm c6 1 16p mong chat 1ong h. Sau d6 mot thoi gian nao

d6, tam I s& chuyén dong déu véi van t6c tuong d6i v // véi tam 11.
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1 [ \

H.1-1

Thi nghiém cho ta thdy rang cic phan tir chat 16ng dinh chat vao tdm I
s€ di chuyén ciing v6i van toc u, con nhitng phan tir dinh chat vao tdm II thi
khong chuyén dong. Van téc cdc phan tir 16ng gifta 2 tim phing ting theo
quy luét tuyén tinh va ti 1& v6i khoang cach tam II (H.1-1).

Newton gia thiét 1a khi chét 16ng chuyén dong, né chay thanh 16p vo
cung mong véi van toc khac nhau, do d6 truot 1én nhau. Gitta cac 16p chat
16ng chuyén dong tuong doi v6i nhau dy xuat hién Iuc ma sat. D6 1a luc ma
sat trong, con goi la luc nhét:

T=1:S;

ung suat ti€p: r:yg—u; (1.1)
n

i 12 hé s6 chi phu thuoc vao chat 16ng gifta hai tim phang, né dac
trung cho tinh nhét goi 1a hé sé nhot déong luc hoac do nhét dong luc.

Trong d6 du/dn la gradient van t6c theo phuong n vuong géc véi dong
chay u. Nhitng chat 16ng tuan theo (1.1) goi 1a chét 1éng Newton nhu da néi

O trén.
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Tir (1.1) rit ra ﬂ:%

dn

Néu 1y S =1 don vi; g—: =1don vi thi p tuong tng v4i mot luc. Pon vi

do p trong hé SI 1a N.s/m?; trong hé CGS la poa-zo: P; 1P = 10"'N.s/m?

Ngoai u, con dung hé so nhot déong hoc

v=up
trong cac biéu thiic ¢6 lién quan t6i chuyén dong. Pon vi do v trong hé SI 1a
m?/s, trong hé CGS la:
Stoc: St; 1St = 10"*m?/s.

Cac hé s6 p va v thay déi theo nhiét do va 4p suat. Nhin chung p va v

ctua chit 16ng giam khi nhét do tang va tang khi ap suat tang; ctia chat khi

tang khi nhiét do tang va giam khi 4p suét tang.

Vidu:
Bang 1- 2:P6 nhét dong hoc cia mot so chat
t, °C v, St
Nuée 20 0,0001
Déu PS-46 30 46
Dau: IC-30, 50 30
Khong khi 27 13,94.10"

4. Ngoai luc tac dung lén chat 1ong duogc chia thanh 2 loai:

- Luc mat Ia luc tac dung 1én chat 16ng ti 1& véi dién tich mat ti€p xtc
(nhu 4p luc: P=p.S, luc ma sat: T=t.S,...)

- Luc khoi 1a luc tac dung 1én chat 1ong ti 1& v6i khoi luong (nhu trong

luc: G=mg, luc quén tinh: Fqt=m.a,...)
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Chuong 11
TINH HOC CHAT LONG
Tinh hoc chét 1ong hay thuy tinh hoc nghién citu cdc quy luat vé can
bang cta chit 16ng & trang théi finh. Nguoi ta phan ra 1am 2 trang thdi tinh:
Tinh tuyét d6i - chat 16ng khong chuyén dong so véi hé toa do co dinh gin
lién vé6i trai dat; Tinh hoc tuong d6i - chat 16ng chuyén dong so véi hé toa do
c6 dinh, nhung gitta chiing khong ¢6 chuyén dong twong doi. Nhu vay, & day
chat 16ng thuc va 1y tuong 1a mot. Chuong nay chu yéu nghién cttu ap suat va

ap luc do chat long tao nén.

% 2-1. AP SUAT THUY TINH.
1. Dinh nghia:
Ap sudt thuy inh 13 nhitng Gng sudt gay ra béi cdc ngoai luc tic dung
lén chat long & trang thai tinh
H.2.1
Dé thé hién o hon khéi niém 4p

sudt thuy tinh trong chit long, ta xét

: thé tich chat 16ng giéi han bdi dien

> tich Q (H.2-1). Tudng tuong cét khéi

AP chat 16ng biang mat phang AB, chat

Al B 16ng trong phén I tic dung 1én phan II
Q/\_}Z— qua mit cat o. Bo I ma van git II &

trang thdi can bang thi phai thay tic
dung I Ién II bang luc P goi l1a dp luc

thuy finh tdc dung Ién mat .
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Ap suit trung binh Py = s
a
< e e ge 2 . AP
Con 4p suat tai diém M: py = Lim—
Ao—0 A
Don vi cla 4p suat: N/m? = Pa (Pascal)

lat = 9,8.10*°N/m* = 10°kG/m* = 10mH,O = 10T/m* = 1kG/cm?
1bar=10°.N/m>, MPa=10° N/m?
Ap sudt la mot don vi véc to
2. Hai tinh chat cua ap suat thuy tinh
a. Ap sudt thuy finh luén luén tic dung thing géc va huéng vio mat

ti€p xic (H.2-2).

z b. Ap sudt thuy tinh tai méi

diém theo moi phuong bing nhau.

P
\/{ C6 thé ching minh bing cich
y
AN

P xét khai chat 1ong trong mot hinh 4
P - mat cé cic canh dx,dx,dzvd cung
P, nho bé nhu hinh v&. Khi thé tich
’ AW=dx.dy.dz # 0 thi
P #P,#P, #P
Khi AW=dx.dy.dz— O thi p,=Pp,=p,=p (2.1)

& 2-2. PHUONG TRINH VI PHAN CAN BANG CUA CHAT
LONG- PHUONG TRINH O-LE TINH (1755)

Phuong trinh biéu dién méi quan hé giita ngoai luc tdc dung vao mot

phan tir chat 1ong véi ndi luc sinh ra trong d6 (tic 1a ap suat thuy tinh p)
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Xét mot phan tir chat 1ong hinh hop ¢6 cac canh dx, dy, dz // x, y, z
(H.2-3). Trong tam M(X,y,z) chiu 4p suét thuy tinh p(x,y,z)

Luc mat tic dung lén hinh hop gom céac luc do ap suét thuy tinh tac
dong trén 6 mat (ap luc).

Theo phuong ox ap luc tur hai phia s€ la

1 op N 1 op
P =| p+——adx |dydz va P, =|p-——dx [dydz
= (pe Doy (3 Py

Luc khoi theo phuong ox la:  mX = Xpdxdydz

Véi m = pdxdydz;

<

X hinh2-3
Lap diéu kién can bang ctia phan tir chit 1ong hinh hop duéi tic dung
cua luc khoi va ap luc.
Hinh chiéu ctia cac luc 1én truc x:
> =P, P, +mX =0 (2-2)

Thay vao (2-2) ta dugc:
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ZX— ap dxdydz + Xpdxdydz = 0, v&i: m=p.dx.dy.dz #0

Hay la X 1o 0
L OX
N 1p
Tuong tu cho truc y va z: Y - =0 (2-3)
p oy
7_ 1dp _0
p 0z

D6 1a phuong trinh Ole tinh viét du6i dang hinh chiéu.

Viét dué6i dang vecto: -3 gradp =0 (2-4)
P

trong d6 : F 1a luc khoi don vi - luc khéi ctia 1 don vi khai luong:
F=iX+ Y +kzZ
Nhan cdc phuong trinh (2-3) 1an luot vGi dx,dy,dz, 10i cOng lan luot lai

theo cot, ta duoc:

de+Ydy+Zdz_—[6pdx+ IOdy+ deJ
p\0 oy

hay la Xdx +Ydy + Zdz = ldp (2-5)
Yo,

Day 1a mot dang khic cua phuong trinh vi phan can bang cla chat
long.
e . Mdt ddng dp 1a mat trén d6 tai moi diém 4p sudt p = const, hay dp=0.
Tir (2-5) suy ra phuong trinh ctia mat dang ap:
Xdx +Ydy+Zdz =0 (2-5’)

% 2-3. PHUONG TRINH CO BAN THUY TINH
La viéc ap dung cu thé phuong trinh vi phan can bang trong cic trudng

hop chit 16ng tinh tuyét doi va tinh tuong doi.
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1. Chat long tinh tuyét doi
Khai niém tinh tuyét doi 1a tuyét doi xét vGi hé quy chiéu la trai dat.
Xét khoi chat 1ong trong binh chita dat ¢6 dinh dudi mat dat. T ruong hop
nay luc khoi chi ¢é trong luc hudng xuong: G=m§ , nén cic

thanh phan cuta luc khai s€ la:

X =0,Y =0,Z = —g
Tu (2-5) ta co: —gdz = ldp
Yo,

Sau khi tich phan 1én, ta dugc phuong trinh co ban thuy tinh:

P +z=const=C (2-6)
p4
Mait dang 4p: khi dp =0 ta c6 phuong trinh ho mat dang 4p 1a
Z = const (2-6)

Mdit dang dp (trong dé cé mdt thodng) la cdc mdt phdng ndm ngang

A

(-

z M ’
ZA

z

o X
H.2-4
Hé qud: Tinh 4p suét diém:

Can tinh 4p suat tai di€ém A: P, =2
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P P
Tur cong thic (2-6): A +7,=-2+17, =..=Const
v v
5 Pa _ Ps _
Hay la 7_7+(ZB_ZA)_)pA_pB+7(ZB_2A)

Néu ta dat goc toa do tai mat thoang p, = p, va z,—z, = h la do sau tir mat
thodng dén diém A, ta duoc:
Pa=Pg +M—>p=p,+7h (2-7)
y h 1a trong lugng cot chét 1ong cao bang h va cé dién tich day

p_po
v

bing 1 don vi; h=

biéu thi 4p suat, nén c6 don vi 1a m cot nuée, lat =

10mH,0.
Y nghia ciia phuong trinh co bdn thuy tinh (2-6).
e Y nghia hinh hoc hay thuy luc.

z - do cao hinh hoc

P do cao ciia mot cot chat 10ng bi€u thi 4p suat, goi 1a do cao
v
do ap
2+ P H, = const - cOt 4p thuy tinh tuyét doi.
v

Vay, trong mot moi truong chdt long cdn bang, cot dp thuy tinh
cua moi diém la mot hdng so.
Y nghia ndng luong.
Xét phan tir chat 1ong quanh diém A c¢6 khéi luong dm, dG = gdm &
do cao hinh hoc z va chiu 4p suét p. So v6i mit chudn cia phan tir c6 thé

nang z.gdm = z.dG, dac trung cho vi tri ciia phan ti, goi la vi nang. Do chiu

ap suat p nén c6 nang luong PyG - cling l1a th€ nang, nhung dac trung cho ap
v

sudt thuy tinh tdc dung 1én phan tir chat 1ong, goi 1a ap nang.
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Téng thé nang 1a (z +£jdG
v

Tinh cho moét don vi trong luong chat 1ong: (z +£JdG/ dG=z+"
v v

Trong moi trudng chat 1ong can bang, theo phuong trinh co ban thuy

tinh,

2+ P —e = const

v

Vay, thé' ndang don vi cia moi diém trong mot moi truong chdt long cdn
bang déu bang nhau va bang cot dp thuy finh H.,.

2. Tinh twong doi.
Ta xét hai dang tinh tuong doi dac trung sau day.
1. Binh chiia chdt 1dng chuyén dong thdng thay doi déu (gia toc a=
const). Hién tugng nay c6 trong cac xe chd dau, nuée sau khi khoi
dong, bo ché hoa khi cua 6 t0, may bay v.v..

Nz

Pa
\|/ y
I — ; >

O

SN

H.2-5 X g a

S SN S S SS S S S S S S S S S S S SN S S

L

O day can xdc dinh phan b6 4p sudt trong chat 10ng va mat dang 4p.

Chon hé toa do nhu hinh vé (H. 2-5).
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Xuat phat tir phuong trinh (2-5) truong hop nay luc khoi tic dung
gom:
trong luc G =mg, luc quan tinh F =-ma. C4c hinh chiéu cta luc khéi tuong
ung la:

X= Y=-a;Z=-¢g

Do doé dp = p(- a.dy —g.dz) > p=-pay - pgz+ C

Khiy=0,z=0thi p=C=p,=p,- ap suat mat thoang

Vay, phan bo 4p suat tai moi diém trong chat 1ong p = p, - pay - yz

Phuong trinh mat déng 4p: p=const dp=0

ady + gdz=0 > ay +gz=C

Vay mat dang 4p 12 mat phang nghiéng mot géc o

ma:—i;
9

H. 2-6.

Phan bo ap suit va mat

dang 4p
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—% <0—a>0: van toc tang, Chuyéndiéng nhanh dan du, duong déc xudéng
nhuH.2-5.

~2.05a<o0: van toc giam (khi hdm), chuyén dong cham dan déu, dudng
g

doc 1én.
2. Binh chita chdt 16ng quay déu theo truc thdng ditng voi vdn téc géc @ =
const.(H.2-6)
Luc khoi gom: trong luc G = mg; luc quén tinh li tam: F, = me’r

Céc hinh chiéu cua luc khéi don vi: X = w’x, Y = 0%y, Z = -g.

Do d6 dp = p(w*xdx + o’ydy — gdz)

2
p= ,oc%(x2 + yz)—pgz+C
khi x=y=z=0,thi p=C=p,=p, va—>

2

w 5
p:pjr —7-Z+ P,

2 r2
Phuong trinh mat dang ap: pa’ 5 y.z2=C
D6 1a phuong trinh mot mat paraboloit quay quanh truc Oz.
Phuong trinh mat thoang khi goc toa do trung véi mat thoang:

2

r
p=p=p, thi p’—-—y2=0
2.2 2.2
Do d6 Ah=z=p2 L 2T (2-8)
2y 29

trong do, Ah- 1a chiéu cao ciia mit thodng so vé6i goc toa do O cua diém c6
khoang cach r so véi truc quay.
Dua trén hién tugng nay, nguoi ta ché tao cac may do vong quay, cac

hé théng boi tron 6 truc, diic cdc banh xe, cdc 6ng gang thép v.v..
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%2- 4. PHAN LOAI AP SUAT, BIEU PO AP SUAT
a.Phdn loai dp sudt:Trén co s& cong thic tinh ap sudt diém (2-7)
ngudi ta ché tao ra cac dung cu do ap sudt diém béang chat 16ng trong 6ng do
ap chit U(6ng bang thuy tinh ¢6 dudng kinh d = 0,015 m, uon hinh chit U,
chat 16ng la thuy ngan hoac nudc, con,...). N6i truc tiép mot dau ong thuy
tinh qua ong cao su vao diém can do 4p suat, mot dau thong véi khi troi c6
ap suatp, =1 at.
e Khi dp sudt cin do trong binh bang ap sudt khi trdi (H.2-7a) thi muc
nuéc hai cot 6ng chit U bang nhau .
e Khi 4p suat binh 16n hon ap suat khi troi(H.2-7b) muc nudc cot thong
vGi binh giam xudng, cot tu do dang cao hon nhau mot Iuong 1a Ah.

Ap suat tinh theo (2-7):

‘ I ||
' < < J
< <
v
v v v/ R
ya U
/
v //
4 /
H.2-7
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Ky thudt thuy khi

P — p. = Ap = v.Ah. Ta dinh nghia 1a ap suat du: Ap = y.Ah=p,.
Pa=P - P, (2-9)
e Khi 4p suit binh nho hon ap suat khi troi (H.2-7¢) muc nude cot thong
v6i binh dang 1én, cot tu do ha xudng hon nhau mot luong 1a - Ah. Ap
sut tinh theo (2-7):

P — P, = Ap = -y.Ah. Ta dinh nghia la dp chan khong: -Ap = y.Ah=p,.

Po =Py — P (2-10)
e Do chan khong duoc ky hieu Ia H, =% =P2=P B4 chan khong
e Y

tuyét doi khip=0, H, = Pek _ Pa—P _1.98100
Y Y 9810

=10m(H,0).

Nhu vay, khi trong binh 1a chan khong tuyét doi thi nude chi dang 1én
mot do cao 1a Ah,=10m, con thuy ngan c6 do dang la Ahy,, = (10/13,55) m.

b.Biéu do dp sudt: La biéu do thé hién su thay ddi ap suat theo khong
gian trong cdc trudng hop chét 1ong 1a tinh tuyét doi hay finh twong doi. Dé
don gian ta chi xét truong hgp chat 1ong tinh tuyét doi.

Tir biéu tic (2-7) P = P, + 7. hay

Py =7.h (2-11)

Trong thuc t€ chi cin vé& biéu d6 véi ap suat du (2-11). Chon mot truc toa
do 1a chiéu sau 4 huéng xuong theo thuc t€, goc toa do s& 1a diém nam trén
mit thodng (tai d6 dp suat du biang khong), truc toa do thit hai 1a gia tri dp
sudt du p,(dé don gian tir sau day goi tat 1a p) c6 thé chon bén trdi hay phai
tuy theo cdch bé tri ban v&. D6 thi P =7.h 1a dudng thing nghiéng véi truc
h mot géc o v6i tga=p/h=y . D€ dé nhd ta ky hiéu géc a ="y ” v6i ham y 1a
goc d6 (trén biéu do6 1a do) phu thudc vao gid tri cua trong luong riéng chat

1ong y(N/m?) .
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Ky thudt thuy khi

V& biéu do6 4p suat theo diing vi tri ctia vat khi vat chan 12 tdm phang chi
y phuong va chiéu ctua cdc vécto dp sudt luon huéng vao va vuong géc bé
mat tac dung (H.2-7d), véi chat long hai 16p (y, >y,) trén (H.2-7e), v6i mat
chiuu tac dung la binh dang cau (H.2-7g).

# 2.5. PINH LUAT PASCAL VA MAY EP THUY LUC
Xét binh nude va khi duoc day kin bai qua pittong (H.2-8). Ap suét
phan khi trén bé mat nudc 1a p, . Ap suét tai diém 1 va 2 bat ky trong 1dong
nuéc cé do sau la h, va h, trong hai truong hop tai trong trén pittong khac

nhau:

1I- G=0
j G Pio="Po + Yh,
P20 =Po + Yhy
1 2- G#0
"O o Trén mat nude p, + Ap
Ih, Pi =Py +Vh, +Ap
h: =P+ Ap
P> =Py + Yh, + Ap
=Py + Ap
H.2-8
v6i  Ap=P/S

o Ap sudt finh do ngoai luc tic dong lén bé mdt chdt 1dng duoc truyén

nguyén ven dén moi diém trong long chdt long ( vdi toc do am thanh).
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Ky thudt thuy khi

Theo dinh luat Pascal nguoi ta ché tao ra may ép thuy luc, may kich, may
tich nang, cdc bo phan truyén luc v.v..

Theo so d6 may ép thuy luc (H.2-9):

G = Ap. nD¥/4 P = Ap.nd*/4
Hé s6 khuyéch dai thuy luc K, = G/P = (D/d)*
Hé s6 khuyéch dai toan bo: K = G/R = (D/d)*.(a+b)/b

l SR P | inmm——

H.2-9

% 2-5. TINH AP LUC THUY TINH.
Tinh 4p luc cha chit 16ng 1én cac cong trinh, thiét bi.
1. ap luc 1én thanh phang.
Tinh 4p luc P 1én dién tich S (H. 2-10). Phai xac dinh 3 yéu t6: phuong

chiéu, tri s6, diém dat cua P.
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