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NOI DUNG CHINH AT

Nong nghig¢p Viégt Nam

+ Dai cvong chat luu
* Khéi leong riéng va Ap suat
* Tinh hoc chat lvu

» Dong hoc chat luu




1. Pai cwong chat lvu HVN e vien

Nong nghig¢p Viégt Nam

<+ Chat luu la chat c6 thé chay.

% Chat luu bao gom ca chat long va chat khi, phan biét theo kha nang chiu nén ctia
chung. Chat long chiu nén tot hon chat khi.

» Chat luu c6 thé tich xac dinh nhung khong ¢ hinh dang xac dinh. Chat luvu luon
co hinh dang caa binh chtta no.

< Dong chay chat lvu thuong chay theo ting 16p. Moi 16p c6 van tdc khac nhau, ta
goi la sy chay tang caa chat luu.

» Gilra cac 16p chat lvu ton tai mot lwc trong tac khi chuyén dong goi la lyc ndi ma
sat (tinh nhat). Tinh nhét caa chéat luu chi xuat hién khi chuyén dong.

» “Chat luu ly twdng” 1a chat lwu khong chiu nén va khong ¢ d6 nhot.

% Chat luu chiu nén hoac co luwc noi ma sat la chat lvu thuec.




2. Khoi lwgng riéng va Ap suat HVN s vir

Nong nghig¢p Viégt Nam

\J/

<+ Khoi luwong riéng
o DPinh nghia: Khoi lugng trén mot don vi thé tich vat chat

_m(kg. g j
L=V e en?

< Ap suat

o Dinh nghia: Ap lwec trén mot don vi dién tich vuong goc vdi no

o Pon vi: F F
1 , 1
» Pascal (Pa): 1Pa = 1N/m? — e——
» Bar: 1 bar = 10° Pa; 1 mbar = 100 Pa S

= At mét phe: 1 atm = 1.013 x 105 Pa = 1.013 bar

o Ap suét ctia chat luu ludn vuong goc véi mot tiet dién bat ky du cho tiét dién d6 ¢ dinh
huwdng nhu thé nao di nira. Do d6, khai niém ap suét ty ban than né khéng cé chiéu xac
dinh va vi thé nd la mét dai lwong vo hudng khong phai mot vecto.




3. Tinh hoc chat lvu VN e v

Nong nghig¢p Viégt Nam

\J/

» Cong thirc co ban caa tinh hoc chat lvu

o Téach ra mot khdi chat liu chita trong mot hinh tru thang ditng nam 6 trang thai can bén
trong mot binh chita chat luu ==> tdng hop luc tdc dung vao né bang khong.

o Luc tAc dung vao khdoi chat luu theo phurong thang dirng gom:

* Trong lwong caa chatlvup = mg \ - (
* Hailuc F, va F, do ap suédt p, va p, tdc dung Fi=mS
lén mit trén va mt dwdi caa khdi chét luu /l\ .
|
Y F=0=F-F+mg=0 N AT
m-‘
g ,015—,025+pg5(/72 _hl):O lg h
= p, =p,+pg(h, - h) 2y
= Néu day trén ctia hinh tru nam & mat thoang . S‘
h =0.h =hp, =p, = ASKQ e
= P =Py +pgh \ )




3. Tinh hoc chat lvu VN e v

Nong nghig¢p Viégt Nam

\J/

<+ Bai tap 1: Khi ldn sau xudng nuwdc nguoi the lan phai lan xudng mot cach tir tir sao
cho sy thay d6i ap luc do thay doi do sau tang cham va khong lam anh hwéng dén
sttc khoe (khong gay soc). Hoi ap xuat thay doi nhu thé nao khi nguoi tho lan
xudng sau 2 mét so véi mat nude bién. Biét rang khdi lwong riéng ctia nude bién 1a
1025 kg/m?>.

< Dap an

o Ap dung cong thitc co ban ctia tinh hoc chat Iy, goi p 1a ap sudt & dd sau h ctia nwdc bién

so m&i mue nuwdce bién, ap suat nay dwoc tinh theo cong thiic
P =P, +pgh
o Su thay doi ap suat khi xuéng sadu d6 sau h so véi myc nwde bién la

Ap=p—p, =pgh
Ap = pgh=1025x%x9,8x2m =20090Pa




3. Tinh hoc chit lvu VN Ve v

Nong nghig¢p Viégt Nam

\J/

< Nguyeén ly Pascal
o Phat biéu dinh luat: ”Ap sudt tac dung 1én mét binh kin chita lvu dwoc truyén di nguyén
ven theo moi hudng trong binh chira”.

o Ap dung: kich thuy e

N V7

— — p o — )
Ap suat duogc truyen di
nguyén ven trong chat luu
L 4




4. Pong hoc chat luu HVN e v

Néng nghigép Viét Nam

“» Su chuyén dOng cua chat luu
o Chét luu thuong chuyén dong thanh dong (chay thanh dong)
o C6 hai dang dong chay: dong chay 6n dinh va khong 6n dinh

Van tOc cuia chat Van toc cua chat
long khong thay l16ng thay do6i
do6i theo thoi gian theo thoi gian




4. Dong hoc chat luu VNl vie

Nong nghig¢p Viégt Nam

\J/

<+ Trang thai chay 6n dinh, dwong dong, 6ng dong

o Pac diém cua dong chay 6n dinh:

“Moi phan tr chat luu sé ¢ cung van toc khi chuyén dong qua mét vi tri xac dinh nao d6”

Dé mo ta van tdc chuyén dong cta dong chat lvu ta thwong str dung cac duong dong.

DPuwong dong la nhitng dwong cong ma tiép tuyén cua né tai moi diém luén huwéng theo phuong
cuia van toc tai diém do.

(A),ng dong la tap hop cac duwong dong twa trén mot chu vi tedng tuong nao do

)
/L]- ’U:)
—— "~




4. Dong hoc chat luu Ay

Néng nghiép Viét Nam

\J/

< Phuong trinh lién tuc

o Luu lwong dong chay < vat :
o Av-. T T 5
At =>Q=5v N SV
AV =S x VAL >
o Phuong trinh lién tuc >

= D06i véi mot dong chay 6n dinh thi trong mot don vi thoi gian thé tich chat luu chay vao 6ng
dong can bang véi thé tich chat liru chay ra khoi dng dong (dinh luat bao toan dong), lwu luong
dong chay chat liu di vao 6ng dong can bang véi lvu luong dong chay chat lwu di ra khoi 6ng
dong:

Ql — Qz — Slvl — Szvz




4. Dong hoc chat luu VNl vie

Nong nghig¢p Viégt Nam

\J/

< Phuong trinh lién tuc

\J/

< Bai tap 3: Ban kinh ctia mot dng dan giam tir 10 cm xudng 5 cm. Hoi néu van tdc
cta dong chat long chay qua phan 6ng c¢ tiét dién ngang 16n hon la 4 m/s thi van
toc cua dong chat long chdy qua phan tiét dién nho hon sé la bao nhiéu?

< Pap an:

® Ap dung phuwong trinh lién tuc (S;v; = S,v;)

, , i (1Ocm)24 )
Tr{. V4 =MryV, >V, = SV = m/s
1 1 2 Y2 2 T'22 1 (Scm)z
100
v, =——4m/s = 16m/s

25




4. Pong hoc chat luu H VNS oo viot o
e —————————  ———————— ——————————— ————

/

< Phuwong trinh lién tuc

< Bai tap 5: Xy lanh y t€ c6 kim tiém nho ¢ duong kinh 0,5 mm. Vi c6 duong kinh nho nén y
ta thuwong tiém cham sao cho van toc thudc chay vao co thé khong gay ra ap suat 16n lam
v0 thanh mach mau. Hoi van téc thudc tiém vao co thé la bao nhiéu néu y ta tiém hét 5 m#
thudc vao co thé trong 1 phut.

N/

< Dap an:
o Ap dung phuong trinh lién tuc (S;v; = S,v, hodc Sv = hs hodc Q = Sv)
mf 5cm® 1 cm® 1 1000mm?

= 5 = =
¢ 1p 60s 12 s 12 S

5 d\° 0,5mm 2 0,05cm 2
sznrvznf V=T > V=T > %

A=) (=)
e__M2 s ) > — 42,5 — 0,425 m/s
S [ (O,OSCTI’L)Z] - [712 x 0,0025cm?] T s

T

2

v =




4. Dﬁng hOC Chéi't lwu HVY N e vien

Néng nghiép Viét Nam

\J/

< Phuong trinh Bernoulli

o Duwa vao su bao toan nang lwong cua dong chat lwu khi chuyén dong, Bernoulli da thiét
lap mot phuong trinh mo ta trang thai chuyén dong caia mot dong chat lwu ly twong chay
on dinh trong moét 6ng dong

o Phuong trinh
1 1 5
Pr Epvl +pgh = p, + Epvz + pgh,

hay p+ % pV? + pgh = const

o Xem ph‘ém thiét lép phwong trinh Bernoulli & phu luc

Nm

o p(Pa = 1 — =1 _E =1—= :1]3 (nang lwong chia cho m?®) =>> nang lwong riéng
o m (kg) = % ==Kh6i luong riéng (khdi luong chia cho m?)




4. Dong hoc chat luu VNl vie

Nong nghig¢p Viégt Nam

\J/

<+ Phat biéu phwong trinh Bernoulli
o Cach phat biéu 1: coi cac s0 hang mo ta nang lugng
% pv? la dong nang riéng cua dong chat luu
pgh  lathénang riéng ctia dong chat lvu
p la nang lwong riéng ctia dong chat luu
o “V&i mot dong chat lwu ly twong chay on dinh trong mot 6ng dong, tong dong nang

riéng, thé nang riéng va nang lwong riéng cua dong chat leu 1a moét s6 khong doi doc theo
ong dong”




4. Dﬁng hOC Chéi’t lwu HVY N e vien

Nong nghig¢p Viégt Nam

\J/

<+ Phat biéu phwong trinh Bernoulli

o Cach phat biéu 2: coi cac s6 hang mo ta ap suat
~pv?  la 4p sudt dong ctia dong chat luu
pgh  laap suat thay luc cia dong chat luu

p la ap suat tinh ctia dong chét luu

o “V&i mot dong chat lwu ly tuwong chay on dinh trong mot 6ng dong, tong ap suat dong, ap
suat tinh va ap suat thuy lwc caa khoi chéat leu 1a mot s6 khong do6i doc theo 6ng dong”




Néng nghiép Viét Nam

4. Dong hoc chat luu Ay

\J/

< Heé qua cua phuwong trinh Bernoulli

o Hé qua 1: Néu 6ng dong nam ngang c6 tiét dién ngang thay doi
5

1 1
Pt pVi+ pgh =P, + 2 pVs + poh,

P

o Phuong trinh Bernoulli

1 1 ]
h=h, :>p1+EpV12 = P +§IOV§

5>S }:W_s (= P> P
-

—Lv, >V,
V151 — V252 2

o Nhiing vi tri ma 6ng dong co tiét dién 1én hon c6 ap sudt cao hon




4. Pong hoc chat luu

HVN &
Néng nghiép Vigt Nam
o

¢ He qua cta phuong trinh Bernoulli

o Heé qua 2: Hien twong Venturi

i




4. Dong hoc chat luu Ay

Néng nghiép Viét Nam

< Hé qua cua phuwong trinh Bernoulli —
o He qua 3: Cong thirc Toricelli
= Phuwong trinh Bernoulli S1, V1 ;
1 1 & l_-_‘: » —)’ 1
p1+§pvf+pgh1=p2+§,0v§+pgh2 & p T

1 1
Py =P, = Py = ASKQ = Epvlz + pgh, = E'ng + pgh,

| .,

v, S, =V,S. S h
T Pl =22y, <V, =1, %0 i

S >S5, S

= Vivay phuong trinh tro thanh
1
pgh, = E,ov§ +pgh, = v, =J2g9(h - h,) = /2gh

= Nhu vy, toc dd dong chat 16ng chay ra khai 16 thiing ctia mot binh chita & dd cao h chinh bang
toc d0 ctia mot vat roi tie do tir cing d6 cao xudng mat dat




4. Dong hoc chat luu Ay

Néng nghiép Viét Nam

\J/

< Bai tap 2: Trong mot giay ngwoi ta rot dwoc 0,2 lit nudc vao binh. Hoi ¢ day binh
phai ¢ mot 16 ¢6 dién tich bang bao nhiéu d&€ mitc nudc trong binh khong ddi va
c6 dd cao bang 1 mét (k€ tir 16 thuing)?




4. Dong hoc chat lwu H VN5 5hi0m vist o
e —————————  ———————— ——————————— ————

< Bai tap 4: Gia st téc d0 caa dong khong khi chay phia dwdi canh may bay la 100
m/s, héi t6c &6 dong khong khi phia trén canh mdy bay phai bang bao nhiéu dé
tao ra mot sy chénh 1éch ap suat 1000 Pa? Lay khoi lwong riéng cta khong khi
bang 1.293 kg/m?.

% Dap an

1 1
2} +§pr +pgh, = p, +§pV§ + pgh,
1 5 1 5
h1:h2:>p1+§pv1=p2+§pv2

1 1
Ap=p, - P, ZEPVS _510‘/12

v, :\/Z'Ap+vf R LR B SR e
Jo,




Phu luc: Thiét 1ap phwong trinh Bernoulli

\/
0‘0

Phwong trinh Bernoulli

o Xét mot dong chét luvu ly twdng chay 6n dinh trong
mot 6ng dong.

o O thoi diém t khéi chat lvu nam trong khoang khong
gian dwoc gidi han boi vi tri (1) va (2) vdi van toc
terong tng ¢ hai vi tri nay la vy va v,.

o Sau mot khoang thoi gian dt, khoi chat lwu chuyén
dong t6i vi tri méi ndm trong khoang khong gian
duoc gidi han béi vi tri (17) va (2))

o Ap dung nguyén ly toan cdng-co ning cho dong chat
lwu

dA =dW = dw, + dW,

HVN Hoc vién
Nong nghig¢p Viégt Nam

EEEEErErrrrrrrrrrrrrrrrr e’



Phu luc: Thiét 1ap phwong trinh Bernoulli

Hv Hoc vién
Néng nghiép Viét Nam

\/
0‘0

Phwong trinh Bernoulli
o a— Cong tac dung lén dong chat lvu
dA = F11 - F,22'
= plslﬁ - pzszﬁ

vi F = P50 F, = PS5,

_ Z nén dA-= — av
va vi S11 = S5,22' = dv} (61~ p2)

(Cong do luc F, gay ra la cong can)

EEEEErErrrrrrrrrrrrrrrrr e’




Phu luc: Thiét 1ap phwong trinh Bernoulli

HVN Hoc viégn
Nong nghig¢p Viégt Nam

\/
0‘0

Phwong trinh Bernoulli
o Vikhdi chat lvu nam gifta hai vi tri (1') - (2) 1a dtng
yén, nén ta cé thé coi chuyén dong cua khaoi chat luvu
thwe chat la tie vi tri (117) “nhay” sang (227).
o b - Su thay d6i ddng nang
aw,, = Woo =W
= %dmo V2 —%dm- vy = %pdv(vg - vf)

o ¢—Su thay d6i thé nang

aw,=dm-g-h,-dm-g-h = pdVv-g-(h, - h,)

EEEEErErrrrrrrrrrrrrrrrr e’




Phu luc: Thiét 14p phwong trinh Bernoulli VN e v

Néng nghiép Viét Nam

\J/

< Phuong trinh Bernoulli

o Nguyeén ly bao toan cong-co nang

dA =dW, + dW,

o Trong do
(dA = (,01 — P> )d\/

N

aw,, = %pdV(vj —~ vf)

\d,/,/t =pd\/g(h2 _hl)
o Vay
1
(pl _pz)d‘/: E,OO’V(VS - V12)+,00'Vg(h2 - hl)

2

P - Py == plv2 - v2)+ pgl(h, - )
1 2 2 2 1 2 1 EEErrrrrrrrrrrrrrrrrrrrriririirll




Phu luc: Thiét 14p phwong trinh Bernoulli VN e v

Néng nghiép Viét Nam

\J/

< Phuong trinh Bernoulli

o Chuyén cac s6 hang ¢6 chi s6 1 sang mot bén va 2 sang mot bén

1 1
Pyt 5 PV + POy = Py + 7 pV; + poh,

o Vivi tri (1) va (2) la bat ky nén tong quat ta co thé viét

O+ %pv2 + pgh = const

o Pay la phuwong trinh Bernoulli viét cho mot khéi chéat lwu ly twong chay dirng trong mot
ong dong
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