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l. Chuyén déng mét chiéu cta chat 16ng khéng nén dworc
Il. Chuyén déng mét chiéu chat khi

lIl. Tinh toan thuy lwc dwérng ong



Chifgng 4. MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UING DUNG
I. Chuyén dong mot chiéu cua chat l1ong khong nén ducc

1, Ton that nang ludng dong chay
1 '

.1/Hai trang thai chay:
- Thi nghiém cia Reynolds: chay tang, chuyén tié€p va chay roi
> 2329 : chdy réi
Re — vod N vd y

- SO0 Reaynolds: — .
U 4 <2320: chay tang

1.2 Quy luat ton that ndng luong dong chay
- Ton that néng luegng phu thudc vao nhiéu tham s6: dé nhét, dng,
trang thai dong chay...

> A . 2 <
a) Ton that doc ducng h, = ,1%;_ A=f(Re,n): Tra bing, do thi
g

* Tham khao so tay tinh toan thuy luc

2

b) Ton that cucbd h, = g;_g c=f(Re,al): Tra bing, cong thirc, do thi
* Xem vi du hinh 5.a va 5.b, tham khao so tay tinh toan thuy luc



Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

2. Dong chay roi trong ong

2.1/ Cau tric dong chay roi trong ong
- L&i roi: Van toc thay doi vé tri s6 va hudng
- Vung chuyén tiép

kd A V 4 \ N 30d
- Chay tang sat thanhong: o =
" ReJ2Z

- Gia tri trung binh thdi gian (da dai) cua van toc khong doi:
T [uat
T T
-Vantoctircthsi: u=0+u  «’ goi van téc mach ddng
- Ap sudt tircthoi: p=p+p
-Matdo tiicthdi: p=p+p



Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

2. Dong chay roi trong ong

2.2/Phan bo van toc dong chay roi trong ong

- Chay tang, gia thiét Newton: 7 = ,ug—;

- Chay r8i, thém dé nhét rdi: 7 (y+g)‘;_‘;
da

v

- Thuc nghiémchira: ¢>>pu <—>r:gd—y .
VGi s=pl° 3—“ l=ky; k=04 ; 3—“ gradient van toc TB thaoi gian
y y

- Thay ¢ vao phuong trinh trén dé tinh van toc

*

_ u ., r
u=u_ ——In—

y
v=0Q/w=0.8250_,



Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

3.‘ Dong chay tang trong ong — dong poadai

3.1/ Phuong trinh vi phan chuyén ddng
* Chuyén dong 1 chiéu trong 6ng nam ngang (u,=y,=0)
* Chat long khong nén dugc (p =const)
* Chuy&n dong dirng ( Z—‘: 0 )
* Bo qua luc khoi (F=0)
* Ban kinh 6ng khéng ddi, dong chay déu (u,(y,z)), ddi xirng truc

—

- Phuong trinh N-V ¢6 dang:  ——gradp + JAT = ?Tltj
yo,

o°u, ou, 1dp 1d, du 1 Ap
= —+—=——— Tronghétoaddtru: ——(r—=>)=——
oy*  o0z°  udx rong he toa dotre: 1 dr( dr ) |

- Diéu kién bién r=0: u hiru han; r=R_: u=0




Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

3. Dong chay tang trong ong
3 ‘

.2|Phan bo van toc
_TichphanPTCD  U=—>(R:-r)

44l
: _ _ _"TR?
- Luu lugng: Q —_a[uda)—jo u2zrdr = z RoU,
A en . _ u
- Van toc trung binh: U= Q _ U
) 2
A a2 2 ) I i A i
-Dogiamap: Ap= 8::2“ = S:R? : Pinh luat Hagen-Poadoi
0 0

Jusda)

- Hé sO hiéu chinh dong nang: a =2 0 =7
v
3.3 Ton that doc dng , .
+ h, ty le voi van toc trung binh
hoah —AP_82 . 128
7d2ﬂ 7d4ﬂ + pgiam thih, giam =>tang T

2 WALV, 84 g VO
o, 06 AV d2g’ Re ’ 7,

- Thu nhan lai cong thirc Darcy h, =
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4. Dong chay tang co ap trong cac khe hep

4.1‘ Dong chay tang giira hai ban phang song song

- Cac gia thiét: * Giong dong chay trong ong

* Khe hep be rong >> be cao )

d’u, 1dp
S _ ——u
- Phuong trinh CD: > =—— h X
dy u ax i
A -~ . A e >
- Dieu kien bien: u, |,,=0

- Tich phan PT CP (vé phai chila hamcuax): u = _ Lo y(h—y)

X

211 dx
~n V.Y - 1 dp 2
- Van toc dat max tai y=h/2: U, =———h
X 8 dx
b dp, ; LY o I
- =|budy=———h"=————>bh
Luu lugng Q '([ = 12 1 dx 124 |

- Van toc TB: U:g:guXmax
bh 3
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4. Dong chay tang co ap trong cac khe hep

4.2‘ Dong chay tang giira hai tru tron

a) Mat tru dong tam duong kinh D, (ngoai) va D, (trong)

Di+Di chigu day khe: 5=2n—>

Pucong kinh trung binh: D =

Xét o <<% nén véi mot phéan to ds co thé coi dong chay gilra hai ban phang

aDS° Ap

Su dung két qua bai toan trudc véi b=7D: Q=Q, = TR
Y7,

b) Mat tru léch tam

Dt_:5;;;;555555555555:5::::_.
Khe hé khi hai hinh tru dong tam: 5 ; Poléchtam:e /

Xét a-do hdtai o a<<D =>  alp)=J+ecosg

St dung két qua bai toan truéc véi: db=dp:a=h

Ap D ,,. € ; _ aDAp 53 g
dQ =——=5%1+—cosp)’d => Q=|dQ=—""-F0A+-=3)
Q=D 20 U geoseyde J 12,4 2 52



Chufang 4. MOT SG BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

I. Chuyén dong mét chiéu cia chat Iong khong nén dugc

5. Dong chay trong khe hep do ma sat - Boi tran thuy dong

-+

G

—>U|
i

h
v

Uy

e g

Hai ban phang song song

A

A

_’UI
R R R,

X
hl

\ 4

U, h
Z

=~

Boi

7

tron hinh ném Boi tron 0 truc

Xem sach giao khoa
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Cong cu van chuyén chit Iong hodc truyén co nang trong cac co cau
1.' Ca sd ly thuyét tinh toan ducng ong

Dua trén dac trung gia tri cua cac ton that thanh phan cta h,= h+h,
+ Ong dai: h.< 10%h,,
+ Ong ngan: h> 10%h,,
+ Ong phirc tap: ghép nhiéu loai 6ng

P, o, ’ P, a,U
- Phuong trinh Bernoulli: L + Ly 2L = Z,+ Lyt 4 h,
y 29 y 29
- Phu'ong trinh luu lugng: Q=Uw
. N I —2 —2
-Ténthat: h, =h, +h, ; h, :ﬂ,_u_ ;i h = e
d 29 29

- Xac dinh 1 va ¢ bang cac bang hodc ham thu'c nghiém (xem sé tay)



Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

Cong cu van chuyén chit Iong hodc truyén co nang trong cac co cau

1.| Ca sd ly thuyét tinh toan ducng ong

+ Hé sd can doc dudng do ma sat, 6ng tron, tron, chay on dinh

Chay tang Chuyeén tiép Chay roi Chay réi
(Re<=2000) 2000 <Re<=4000: | 4000 <Re<=10° Re>105:
Ji 64 -2*10-12Re3 + 2*10-08Re? 0.3164 1
Re — 7*10%Re + 0.1005 Re%25 (1.8InRe—1.64)°
+ Hé s6 can cuc bo do thay doi ban kinh, chay on dinh (giéo trinh, trang 81)
Pot mo Dot thu
1 2 Ve 0] 1 2 V2 )
h=¢-1; & =(1-—=) h =¢-%; ¢ =05(1-—
] __ N §1zg 6, =( Q) ] N 4229 > ( Q)
T 2 i |
S .V . L L 2
h=¢,-%; & =(=-1) oV s 0582
1 ; 2g° “ 7' 1 , h=Cigei =05 (51



Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

Cong cu van chuyén chit Iong hodc truyén co nang trong cac co cau
1.' Ca sd ly thuyét tinh toan ducng ong

Ky hiéu lai H, cot ap dau, H, la cot ap cudi => PT Bernoulli: H,= H,+h,,
Goi | la chiéu dai ong; n = 4/d - d0 nham tuong doi; d lIa dudng kinh 6ng
Biéu thirc chung tir PT Bernoulli: f(H1,H2,d,Q,I,n)=0

a) Tinh H, khi biétH,, Q,1,d,n

H, =H +(Zg+z—)

2

z°gd*

b) Tinh Q khi biét H,, H,, I, d, n
QZ

AH =H, - H, (Z;M ) pepT

Dung PP thir dan hodc viét chuong trinh dé tinh




Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

Cong cu van chuyén chit Iong hodc truyén co nang trong cac co cau
1.| Ca sd ly thuyét tinh toan ducng ong

c) Tinh d khi bi&t I, H,H,, Q , n

Thu nhan PT cho d: d*= ZAH (Zg

Dung phép thu dan hay chucong trinh may tinh

d) Tinh d, H, khi biét|H,, Q,n
- Trudc hét tinh d véi v, ,=1m/s

- Sau do tinh H, nhu bai toan 1



\Chutdng 4. MOT S6 BAT TOAN DONG CHAY MOT CHIEU VA GNG DUNG
I1. Tinh toan thuy luc duong ong
2. Tinh toan thuy lu'c dudng 6ng ngan phirc tap

2 1‘Du’6’ng ong noi tiép, quan hé Q, H

Q, Q, Qs Qn1

Hl Hz H3 Hn-l I_In

+ Pac diém thuy luc:
Q1=Q;=Q3=..=0n4
AH=AH; + AH, + AH; + ...+ AH_
+ Tinh toan: T PT Bernoulli A4, —(Y¢, 4, O: ) 8Q _ S,Q,°

1 72'29d14
| . 8Q7
AHZZ(Z§2 +ﬂ’2 dz) zgé; = 2 22

Hay: AH=(S+S,+S,+..+5,,)Q°=Q*> S,



Chifgng 4. MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UING DUNG
I1. Tinh toan thuy luc duong ong
2. Tinh toan thuy lu'c dudng 6ng ngan phirc tap

2.2|Pwéng 6ng ndi song song
1 Q 2
AH, !
. i o
Q —¢ il5P o
+ Dic diém thuy luc: 1 AH 0 -0 2
Q=0Q,+Q,+Qs+ ... + O, ' 1S
AH= Ay = AH, = A = = aH, | Q=5
2
= §,Q%=5,Q%= ...=5,Q%, S
Q; = S_le
VGi (D¢ +4 —) 3
gd .
S S
=(1+ [+ |2+ + —L
oo ol

+ Phuong trinh tinh H=H,=S,

1
. (1+ f+ f+ + *)
+ Dung do giai, giai lap



Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

2. Tinh toan thuy lu'c dudng 6ng ngan phirc tap

e

ai toan: Thong thuong can tinh duong kinh cac ong, luu lugng va ap
nguon cap dé thoa man nhu ciu luu Iudgng tai cac diém phan phoi

+ Vi du: So do cap nu’dc nhu hinh vé. Tinh Q, H cap va derng kinh ong d,

J—QA Ha J—* Qp s Hp

2 H = ’) | | | 1 1] D
g G | I T - > Qgs Ha
_'-|—E Qg Hg
- SO liéu da biét tai A, B, C, D gom: Q, H;; do dai |. va dd nham n,
* Budc 1: Chon duong omg chinh1-2-3-4-D
* Budc 2: tinh Q, d;, H: Q= Q,+Qs+Qc+Qp v, (=1m/s)

=113 Q4D L, =113 Q“ ] _113/ d,,=1.13 QH

4D_S4DQ4D ’ D4D_S4DQ4D, 4D_S4DQ4D 7 4D_S4DQ4D
* Kiém tra lai diéu kién trén cac 6ng nhanh => diéu chinh van tdc




Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

3. Phuong phap dung hé so dac trung luu luvceng K

3.1/|Phucng phap
:‘361 véi 1 doan 6ng dai |, bé qua ton that cuc bd:
AH =h,=h,=J1 VG@iJla doé doc thuy luc
+ Theo Sédi, van toc dong chay:
VGi R — ban kinh thuy luc; C la hé s6 Sédi: C= 1(9)y
v=CJR y 1a hé sd phu thudc vao R va n; n - hé s6 nham tAi.l’dA'ng doi

+ Khi d6, luvu lugng va do giam ap biéu dién dudc qua K:
Q=wCyJRI =K/J ] N
% VGi K =wC+VR goila hé sé6 luu luvgng
AH — hd — —2|
K
+ Tromh ky thuat, cac gia tri K dudc tinh sin dang bang cho dudng kinh
khac nhau, ché do véi chay roi (v>1,2m/s).
Néu v<=1.2 m/s, (chay tang), st dung hé so hiéu chinh a:

2
AH =h, = a%l A tra bang theo cac gia tri van toc (trang 108, q1)



Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

3. Phuong phap dung hé so dac trung luu luvceng K
3.2, Ung dung giai bon bai toan co ban

a) Tinh H, khi cho Q, H, va cac thong s6 dudng 6ng:

2 2
AH=H1—H2=hd:Q—I => H1:H2+%I

K?
b) Tinh Q khi cho 4H, va cac théng sbé duong ong:
¢) Tinh d khi cho 4H, Q va cac thong so0 duong ong khac:

K= Q/\/g TU K va n, tra ngudc bang ciia K=K(n,d) co d
d) Tinh d va H,, khi cho Q, H, va cac thong s6 duong ong khac:

Tinh d=Q/vkt
Tinh H, nhu trucng hgp a)



Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

4. Va dap thuy luc trong ducng ong

4.1‘ Hién tugng
- Thay doi dot ngdt van téc dong chay (tang hodc giam bang cach
dong hoac ma van dot ngot) dan tgi tang hay giam dot ngot ap
suat trong ong
- Dong van ap suat trong ong tang => va dap thuy luc ducng
- M@ van, ap suat giam dot ngot => va dap thuy luc am
- Nguyén nhéan ting hay giam ap suat la do thay doi dot ngot cua van
toc lam xuat hién luc quan tinh ctia khoi chat long trong ong
- Giucopxki nghién ciru phat trién nam 1898

- Vi du: Dong chay tu binh, 6ng ban kinh r, dai |, cudi cé khoa K, mé o

- Dong khoa K dién tich 4w, van toc giam Av tai sat khoa va xuat hién
tang ap luc 4p, duUeng ong nd ra. Su’ giam van toc va tang ap truyén
ngu'dc chiéu dong chay veé binh chira

- Van toc truyén song ap lu'c a, thai gian truyén tu khoa dén binh chira
va ngudc lai goi la pha va dap thuy luc: t,=2l/a

- Thai gian dong khoa hoan toan: t3
t,.<=t, : va dap thuy luc truc tiép; t;>t, : va dap thuy luc gian tiép



Chiging 4: MOT SO BAI TOAN DONG CHAY MOT CHIEU VA UNG DUNG

4. Va dap thuy luc trong ducng ong s
D, < A
4.2‘ Tinh toan ; I
-| Xét khdi chat long ABCD | N AN
- Theo dinh ly bién thién dong ludng  Ck — -iB
F= mﬂ
i At
- SU’ dung cac biéu thirc : F=Apw ; mM=pwAX

A
Ap =,0z)t((V—V1)=Pa(V—V1) Pong nhanh: vi=0 => Ap= pav
- Va dap duong truc tiép: Ap = pav

- Va dap duong gian tiép: Ap = pav ——
-

- Va dap am tru'c tiép: Ap=pa(v-v,)
\Y

gHt,  K: M&dun dan héi CL
- Van toc truyén song a: a=—> Kip 0= i =h P,\K ong
D K gHt, o: Be day ong

1+5E E: Modun dan hoi ong

A A N 2
- Va dap am gian tiep: Apzﬂi% ;0
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4. Va dap thuy luc trong ducng ong
4.3‘ Ung dung tinh toan va dap thuy luc

- Khac phuc hién tugng, tranh su’ c6 khi van hanh cac dudng dng

N -
KAl Pl

- Ché tao bom nuéc va ) A e A

ol 3 = ) S
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III. Chuyén dong mot chiéu cua chat khi

_i__

Doc thém & nha
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IV. Chuyén déng cua chat khi trong 6ng

_i__

Doc thém & nha



