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L. PHUONG TRINH VI PHAN CHO CHAT LONG LY TUGNG CHUYEN
PONG (P.Tr EULER)
Xét mot khai hinh hop vi phan dxdydz trong khdi cha't 16ng 1y tuéng chuyén dong.

Téng lyc tac dong trén khoi hinh hop vi phan =>
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IL.TICH PHAN PHUONG TRINH CHUYEN PONG
Luc c6 thé’ Luc khoi don vi F 12 Ivc c6 thé khi ¢6 thé tim dugc mot ham n(x,y,z) sao cho

F = —gradrw
nghia la : Fx=—a—ﬂ- F z—a—ﬂ F __(3_71'
ox ’ ay z Oz
va n(x,y,z) dudc goi 1a ham thé
Thi du : Luc khdi don vi 1 trong luc 1a mot luc c6 thé véi:  m(x,y,z) = gz

Hc‘z.m dp sudt: TI(x,y,z) goi 12 ham 4p sudt gradil =lgradp
P

khi
d;
M= I—p +C
Yol
N&u chit 16ng khong nén dugc: p = const thi : = lJ.a’p +C n=L+c
p p

Thay vao phuong trinh Lamb Gromé&ko :

— 2

2
F - lgradp = ou + gradu— + 2a0xU —grad P :@+2ﬁrxﬁ
o) ot 2 2 ) o

1. Trudng hgp chuyén dong khong quay (chuyén dong thé):
Chuyén dong khong quay o=0

Mot chuyé°n dong khong quay ludn ludn tim dude mot ham thé van tdc @(x,y,z,t) sao cho:

u=grade
— uw) au .. S 2 0 ——
—grad | n+I1+— |=—+2®xu _ vi_e
g ( 2} o — grad(n+l’[+ 2J—a‘[(grad(p)
—grad 7H—H+u—2 = rad(a—q)}
g 2 )78 N

2
—grad a—(P+7I+H+u— =0
ot 2

2
a—(D+7r+1'l+u—=C
ot 2

chuyén dong 6n dinh, khong nén dugc va chi chiu 4nh hudng duy nhat 1a trong luc

2
gz+£+u—=C
p 2
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2. Chuyén dong &n dinh, tich phan doc theo dudng dong:

Chuyén dong én dinh : o 2
of S U

2

—grad [n +IT+ u?j =2mxu

axu
—_— 2 — —_—
Nhan (4.11) hai v& cho ds —grad (n +IT+ “2] ds =2@xii.ds
ma trén dudng dong oxil ds
2 2
—_— u - u
grad(n+H+7J.ds:0 d[ﬂ'+H+—J =0
2 )&
uZ
7+ 11+ = =C

N&u chat 16ng khong nén dude va chi chiu 4nh hudng duy nhAt 1 trong luc thi thay (4.12) cho
trén mot duong dong la

p u
z+—+—=C
& 2

3. Chuyén dong &n dinh tich phian doc theo dudng xody:
Pudng xody 13 cong di qua cdc diém cé vector van tdc xody la ti€p tuyén.
Tuong ty nhu trén dudng dong, nhan 2 v& ds .ds 1a mot vector vi phan trén dudng xody

2

_orad (n +TI +“7].£ —2@xi.ds

ma trén dudng xod - -~ -
8oL ds L @i
5 2
. u? ) — u
grad[n+H+2J.ds=0 - {E—FH—F?j =0
ds
2
u
T+11+—=C
2
Né&u chat 16ng dugc va chi chiu 4nh hudng duy nhat la thi thay (4.12) cho

trén mot duong xody la

gz+£+u7=C
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4. Chuyén ddng 6n dinh, tich phan theo phuong phép tuyén v6i dudng dong

T.n Vector don vi trén phudng s va n

n
Ta c6 : u=ur — d_uzz‘-_@Jruﬂ
dt dt dt —
ol u
di _(ou  ou u S,#
—=7|—+u— |+tu—n
dt ot Os R
ou ou u R
Thay vao pt Euler: —gradlr +)=7| —+u— |+u—n
y Vo p grad(z +11) (a; asj 2
o ~ - — | _(Ou ou u _|—
Nhan 2 vé€ cho dn —[graa’(;r+H)]dn= T|—4u— |+u—n|dn
ot Os R
olzr+11 u’ 0 u’
—M.dnz—.dn - —(”+H)=__
on R on R

N&u chit 16ng chuyén dong &n dinh, khong nén duge va chi chiu 4nh hudng duy nhat Ia trong
lurc thi cho trén phuong phdp tuyén ciia duong dong la

2
on P R

khi nhitng dung dong thing song song thi R = o hay ai[gz + EJ =0 —» g2+ P_c
P

n p

4p sudt phan bd theo qui ludt thiy tinh trén phuong thing géc véi dudsng dong

III. PHUONG TRINH NANG LUQONG

Xét thé tich ki€m sodt W, bao quanh
dién tich A.

bai lugng nghién ctu la ndng lugng
X=E

= [ wai

Néng lugng don vi
Kk=u*2+gz (dong ning + th€ ning)

[
c;—f=%I!L(§+gz)dW+ﬁA(§+ngpﬁﬁdA

Theo dinh luat I nhiét dong luc hoc, su bién thién ndng luong trong mot hé thong ciia cdc
phdn tit chdt long trong mot don vi thoi gian (dE/dt) , bang cong sudt cung cdp cho hé thong
cong vdi nhiét luong thém vao hé théng trong mot don vi thoi gian

d_E=P+d_Q Khon%.cos.l;r d_E=p+d§Z
dt dt trao doi nhiét dt dt

P: céng Sud’t cung Cc/i,p cho hé l’hOA’ng’ % nhlét 11Idng thém vao trOng 1 don Vi thoi gian
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Khong c6 su trao ddi nhiét — —=P

‘jf amW( gz]+ﬁA£§+ngpﬁﬁdA

P do lyc tdc dung trén
dién tich A bao quanh

thé tich ki€m sodt gdm - . P L
& N 7 Ung sudt do ma sit -

P=§f (-pidA)i+{ ()idA v

Thay vao:

% {1l (g + nga’W +ff (é + ng piiiidA = {} (- prda)ii +{f (7 )idA

sap x&p lai, -- > Phuong trinh ning luong dang tdng quat :

0 u’ u p - -
51‘”“;’(2+ ngdWJrﬁA(erer ngpundA = ﬁA (z')udA
2
Chuyén dong 6n dinh: - ﬁq[u? +£+g2]pﬁﬁdA= ﬁ!('f)ﬁdA

Trudng hop chon thé tich ki€m sodt 13 mot doan dong chdy tai mit cit A, va A, c6 dudng
dong song song :

w op . L\
ﬁq(? +; +gZJﬂ/ﬂ’ldA= ﬁ;(T)udA

Mit chuin

HAI( 2 +%+gz )/’””d“” [ +%+gz )plitlﬁdA +f Lb(g %Z}pﬁﬁdA—ﬁA(f)ﬁdA
“AI( +—+821Jplu dd = [~ —p]u idA+([ (—+gzlJplu fidA
[ Ll[ +—+ gzl}olu fidd = | j plu ndA+(;1+ gzlj [ piiiidd
Hings§ . Puongdong ‘_|

thang song
song
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P

I

_ up _
+;+ gzlJplu ndA = ”AljplulndA + %+ gz, ”AlplulndA
1 1

=a, 1%12 [[, piida+ (%+ o, J ([ piiyida
1

v’ p
:_(al é +_1+gzlJplQ1
P
Tuong tu tai » v: o
mit cit A, ﬂAz[ : +72+gzszzu fidA =(%§+p—2+gzz}szz
ciing ¢ :

Trong d6 a, , o, dugc goi
1a hé s6 sta chita (hiéu
chinh) ddng nang :

—>

1
* =Z.U‘m%

D6i v6i dong chidy rdi : o

ﬂfgmammzaﬁgibmamm

~1

D3&i v6i dong chdy ting : o >1

Thay vao phuong trinh ndng lugng:

[+ paans [ 5

D

D

)4

+2 4 g7
P

J puiiiidd = f} (7 )iidA

V v, .
_[ > +;+gZ1JplQl (a27+p_+gzszzQz ZﬁAmdA

2

Xem chat 16ng khong nén (p,= p, =p) va Q, = Q,= Q. Chia 2 v€ cho pgQ va chd y
pe=Y

V 2 V D> ﬁfudA

o+ +z =a, 2+ 4z, -
2g 7 28 7 7o
Pit : hf1_2 __ ﬁAfudA Goih, , la ton that ning lugng trong dong chay
70
V p V » Phuong trinh
o ——+—++z =a,+~>+z,+h,, — ninglugng cho
28 7 28 7 trudng hgp

(i) Chuyén dong 6n dinh, (ii) Khong trao ddi nhiét, (iii) Tai mit
A, , A, dudng dong thing song song, (iv) Chat 16ng khong nén

va (v) Luu lugng tai mdt cdt A, va A, bang nhau.
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Vi op Vv, p
Y nghia céc s hang: a1;+_1+z1:a2_2+_2+22+hf1—2
- 28 7 28 7

a g Dong ning cda mdt don vi trong lugng chit 1dng.

P Ap ning ciia mot don vi trong lugng chit 18ng.
Y
Z Vi niing ctia modt don vi trong lugng chat 1dng
p . o .
—*+Z Thé€ ning ( cdt nuéc do dp )
2 ’
H-a— +2 4, Ninglugng cia dong chdy tinh trén mot don vi trong lugng chat 16ng
2g 7y ( Cot nudc niing lugng , m)

p— 7QH Ning lugng toan dong tai mot mit cit trong mdt don vi thdi gian
- (Cong suit ca dong chdy, Watt)

Phuong trinh ndng lugng khi c6 mdy bom hodc tua bin:

V12 D V22 P>
o+t +z 4+H, -H. =0, >=+2+z,+h,_
'2¢ pg . ‘2 pg

Hp Ning lugng mdy bom cung cép cho mot don vi trong lugng chat 16ng (m) P =#QH; (watt)

H, Ning lugng tua bin I8y tif mot don vi trong lugng chdt 1ong (m) P=#QH, (watt)

DPudng ning va dudng cot nude do 4p ( chat 1dng 1y tudng)

& . A
H:a—+£+z — DPudng ndng H :£+z —, dudngcot
2¢ ¥y Py nudc do ap
+ DPudng nang
___j:_ __V12f2g__ ,Et . H L—’E_Q Energy line (EL)
_‘_JH_‘———-_H___H__ V ng 2—53
I e o Bttt Hydraulic
paly grade line (HGL)

& Pudng cot
nudc do ap

.rJ, g
H
Static

Mit chuin
Datum

|
Stagnation

DPiém dirng
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IV. UNG DUNG PHUGNG TRINH NANG LUGNG

1. Po luu toc¢ ( ong Pitot ) .

¥

Ong Pitot

Suy ra

Ap dung phuong trinh Bernoulli cho diém 1
va 2, xem luu chat 1y tdng

2 2
= s
2 p 2 p

V7 1

;_&_&:_(pz_pﬂ

2 P P Py
Ap dung tinh chat 4p sui't tinh hoc tuyét doi
Pt P82 =Pyt Pr&%y

Pr T 082, =Py + P82y

Py — P> =Py — Pyt (0821 — PL&Zx)
D, — D, = pgh—(p.gh)

D, — D, =(p—p,)gh

2
Thay vao trén L _ L
2 p

v = (ﬁ—ljzgh
Pk

Thong thudng p,<< p nén p/p, >>1 nén

4 =,/£2gh
P

PéE xét d&€n 4nh hudng clia sy ma sat
clia dong khi, hé s6 C,dugc thém vao
dé diéu chinh van tdc tinh bing cong

thuc trén

v.=C, |2 2gn
P

C, : Hé s6 dng Pitot

C,> 1, Néu chét long Iy tudng C;= 1

[(p-poghl=(E-~1gh — Vi = (ﬁ—l}gh
P Pr

f

-
-
-
-
-
-
-
—

T

23333 e i aaad haakil

Ong Pitot dugc 1dp trén mdy bay dé€ do
van toc clla may bay

Hay gidi thich tai sao C; > 1 khi xét d€n sy ma sdt ctia dong khi ?
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2. Po luu lugng ( dng Ventury )

Ap dung phuong trinh niing lugng giita 2 mit cit 1-1 va 2-2

2 2
V;+p_1+ZIZV_2+&+Zz+th
22y 28 vy

2 2
0 2er—1 z, = 0 2+&+z2+hﬂ_2
2847y 2g4, 7y
o 0 (p p

2gA2_2gA2 = 71+Z1 - 72+Z2 —h

2 1

A
0=C :
\/1_(D2/D1)4

\28h

(C<1 : hé s6 6ng Ventury) “
3. Xac dinh lvu lugng qua mot 16
Van tdc qua 16 tai mit cit co hep : V=C, . 2¢gH

Luu lugng qua 16 :

V6i C, hé s6 luu t6c
Cp =¢&. C, hé s luu lugng (¢ : hé 8 co hep)

4. X4c dinh cong sudt clia mot may bom

0=C,42gH

Cong suit cung cap cho dong chdy P =yQH,
Cong sudt clia mdy bom P, =yQH, /n

n : hiéu sudt mdy bom (%)

Cai tién mday bom ly tam
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V. PHUONG TRINH PONG LUONG :
Pai lugng nghién cttu trong thé tich ki€m soat 1a dong lugng.

bong lugng don vi : K=

Pong lugng trong thé tich ki€m so4t 12
K= [ = [
w w

Ap dung dinh luat vé dong lugng:

dK _
ZNF
3

< [[[ i =3 F
hay % [[[ it + {:fA pii(iii)dA =" F

Phuong trinh ddng lugng J.”‘% aw + ﬁA pu(un)dA = Z F

Xét mot chuyén dong
- Chuyén dong &n dinh
- Khong nén dugc

- Thé tich kiém sodt 12 mot doan dong chdy:

jlja - )dW+ﬁApﬁ(ﬁﬁ)dA =3 F

Al

([ pitiyaa +[[ piamsd +[[ piciinaa =Y F -, || pitamdd ][ piandd =3 F

a,, , 0, 1a hé s§ sita chita dong lugng

(focas Jfwas
pa,V,[[@da-+pa, V. [[(indd =3 F “ = rd T
Al A2

Véi chuyén dong tang trong ong : a, =

ol ?

3 ; B, 413
pa Vi (=0)+ pa, v, (0,) =D F va 16i thi o, = 1,02 -1,05

paozgzﬁz - paolQII}l = ZF

i i l Zﬁm (Luc khoi :Trong ludng,... )
DL ra DL vao Téng lyc < R
ZFS (Luc mét :Ap luc, lyc ma sit, ..)

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 10
Printed with FinePrint - purchase at www.fineprint.com



T

NéuQ,=Q,=0Q paozgzﬁz - paleVl = ZF - PQ(aozﬁz —06,,1171) = Z

VL.UNG DUNG PHUGNG TRINH PONG LUGNG
1. Luc clia tia nu6c tic dung trén mot tim phing
nghiéng géc o, van tdc va luu lugng d&€n V,va Q,
Xem trong lugng tia nudc khong ddng ké

F=pQ,V,sina

2. Luc ctia dong chdy tdc dung Ién mot tAim chdn c6
bé rong bing 1 don vi, lvu lugng q va do sdu h, h, .
Bo qua ma sat day

F=%(h12—h§)—pq(i—iJ

Mdy bom ly tdm

Impeller
Blgde
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