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6.1 Khal niém chung

Ta thuong gip dong chay qua 19, voi khi thao can mot bé chira khi phun nhién
liéu vao budng chay cua dong co dot trong, khi diéu chinh van toc, luu luong
dau qua 16 tiét luu trong dong co truyén dong thuy luc, trong cac bo phan giam
chan bang thuy luc.
Muc dich chinh cta bai todn nay 1a xac dinh van téc va luu lugng cua dong
chay.
Phuong phap : ap dung phuong trinh Bernoully, phuong trinh lién tuc va cach
tinh ton that ning luong trong ting trudng hop cu thé.

Yéu t6 anh hudng nhiéu nhat 1a bé day thanh 16, hoic chiéu dai cua voi .

+ Néu &, | >> (3+4) e (hoic d) thi duoc coi nhu dong chay qua 6ng ngan.

+ Néu 6,1 = (3+4) e (hoic d) thi dugc coi nhu dong chay qua 16 va voi giong
nhau va duoc coi nhu dong chay qua voi.

+ Néu 6,1 < (3+4) e (hoic d) thi duoc coi nhu dong chay qua 16.



6.2 Tinh thuy luc dong chay qua 16

6.2.1 CAC yéu t6 dnh hwéng dén dong chdy qua 14, phan loai
a.Anh huéng ciia moi trirong bao quanh : chay tu do, chay ngap

+ Chay tu do: dong chat 16ng sau khi qua khoi 16 chay vao méi trudng chat
Khi.

+ Chay ngap: dong chat long sau khi qua khéi 16 chay vao mdi truong chat
long.

Néu chay ngap, dong niang cia dong chay qua 16 bi tiéu hao vao viéc tao nén
nhitng X0dy trong moi truong chat 16ng.



6.2 Tinh thuy luc dong chay qua 16

6.2.1 C&c yéu toé anh hwong dén dong
chdy qua l6, phan logi
b. Anh hwéng ciia kich thude so sanh giia
dé cao o e va cot ap H trén Io (Hinh 6.1) R
10 tq 16 nho. ) H
+L0 nhé khi e < 0,1H. Véi 10 nho ta ¢co
thé xem cot 4p H tac dung tai cac diém _y__elh?
trén mat cat 10 la nhu nhau, H = const
+L.6 to khi e > 0,1H .Trudng hop nay cot
ap tac dung tai mép trén va mép dudi 16
khac biét nhau, nén trong cac phep tinh
chinh xac khong dung chung cot ap H
duoc, H # const

-
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Hinh 6.1 Hién tuwong co hep dong chay.



6.2 Tinh thuy luc dong chay qua 16

6.2.1 CAC yéu té anh hwéng dén dong chdy qua I6, phan loai
C. Anh huong cua bé day thanh /o : 16 thanh mong, 16 thanh day.
+ Lo thanh mong khi 6 < (3+4)d : 16 ¢ canh sic hodc vét

mep. / /
Dong chay sau khi qua khéi canh 16 khéng tiép xdc véi thanh \__:/— —
ma thu nho lai, tao nén hién tuong co hep dong chay. T == T_T"7"7"7 P
Goi: S, - dién tich mat cat co hep /_\
S - dién tich 13 I// |

Ta c6 hé s6 co hep dong: € = %

Lo tron co hep hoan chinh: & = 0,63
+ L3 thanh day khi 6 > (3+4)d.
Dong chay qua 16 thanh day ciing bi co hep, nhung sau d6 mé

rong ra va bam vao thanh 16. (hinh 6.2) (véi voi cling nhu vay).

Hinh 6.2 DOng chdy qua o thanh day.



6.2 Tinh thuy luc dong chay qua 16

6.2.1 CAcC yéu to anh hwéng dén dong chday qua lé, phan loai
d. Anh huéng cua vi tri 16: dong co hep hoan chinh, khéng hoan chinh.

Tuy theo vi tri ciia 16 xa hay gan cac thanh phan khac ctia bé chua, su co hep
cua dong chay s€ hoan chinh hay khong hoan chinh.

e. Anh huéng ciia cét &p H trén 16: H = const; H # const, H 16n, H nhd, c6
anh huong dén van toc va luu lugng dong chay qua 16 .

f. Anh hwong cia so Re: thdng qua cac hé so van toc ¢, hé s6 luu lugng u, ta
s€ Xét ¢ sau.



6.2 Tinh thuy luc dong chay qua 16

6.2.2 Tinh toan thuy lwc dong chdy qua Ilé
nhdé, thanh méng, cét ap khong doi.

Viét phuong trinh Bernoully cho dong chay
gitra mat thoang 1-1 va mat cat co hep c-c.

Mait chuan gua tam mat cat co hep; diém 1 | 1——4——2——— ]

trén mit thoang va diém c tai thm mat cat co

hep : j H
P,  oaqvq? P, . acve? k
H+4 2 +3Y1 —ggpfep Ve 4 o, W :

Y 2g Y 28 wie , -.Q.q,._.j._.—._.'_..h:?.':"._(.).
hy1c: 12 ton that nang luong tir 1-1 dén c-c fl'/"‘—r'——
(?)’dé, hv A I\ A h,( bA 17 ‘ 5 C

, y chu yeu la ton that cuc bo qua 10 N kil
v 2
hwlc = ZL N
5 S > Hinh 6.3 Dong chay qua lo nho thanh mong.
Dit: Hy= H + —1—= + 2

Y 28



6.2 Tinh thuy luc dong chay qua 16

6.2.2 Tinh toan thuy lwc dong chdy qua Ilé
nhdé, thanh méng, cét ap khong doi.

f——— ,__——a_.a——ﬂ_ﬁ
D—0.20m
h—0.20 m
(2)
-
(3) Y
L% A
d=0.01m

Dong chdy qua 16 nhé thanh méng.



6.2 Tinh thuy luc dong chay qua 16

6.2.2 Tinh toan thuy lwe dong chdy qua 16 nhé,
thanh mdng, cét ap khong dai.

Trong d6: H, - goi la cot ap toan phan tac dung
trén 10.

2
H

= (@ + 9
1
Ve = v 28H, 0

ac + &

Pit ¢ = ——; @
/ac +&
thudc vao hinh dang 156 va s6 Re ludn ludn < 1
Ta cO van toc trung binh tai mat cat co hep :

=@ /28H,

- 1a hé s6 van toc cua 10, phu

v ¢ Su— ¢

ly
Bty XA

S N

\______0

A*“----

2




6.2 Tinh thuy luc dong chay qua 16

6.2.2 Tinh toan thuy lwc dong chdy qua
16 nhé, thanh méng, cét ap khong doi

Q =S, = £5¢y/2gH,

Pit p = €. @; p - hé s6 luu luong cia 19,

phu thudc vao hinh dang 16, s6 Re va vi tri l T‘T—z—‘—“ ]

16, ludn ludn < 1

Doi v6i nhitng chat 1ong ¢6 do6 nhot bé | H ¢
mat bé nhu nudc, xang, dau hoa ... chay 0 \\___— | . 0
tw do qua 16 nhé tron thanh mong c6 thé RS P - g
lay: /]/——E

€=063;, ¢ =097, u=0,62

Q =uS,/2gH,

Cong thic nay goi la cong thue Toriceli.



6.2 Tinh thuy luc dong chay qua 16

6.2.2 Tinh toan thuy lyc dong chdy qua I6 nhé, thanh méng, cgt ap khong
doi.
Truong hop 16 to, cot ap tai diém phia trén va phia dudi cta 16 khac nhau rat
nhiéu. Ta ¢d thé coi 16 to gom nhiéu 16 nhoé c6 chiéu cao dh, hé s6 luu luong
u'va luu Iuong la:
dQ = ' bdh,/2gh

Lay tich phan (6-4) ta dugc cong thirc tinh chinh xac luu luong qua 16 to. Tuy

nhién co thé tinh gan ding theo cong thuc Toriceli:

Q= uSy/2gH,



6.2 Tinh thuy luc dong chay qua 16

6.2.3 Tinh toan thuy lwc dong chdy ngap
qua 6 nhé, thanh méng, cét ap khong doi.
Doi véi dong chay ngap cot ap tadc dung
bang hiéu s6 cot ap & thugng luu va ha luu
16, Vi vay khong can phan biét 16 to 16 nho.
Pé tim cong thac tinh luu lugng ta viét
phuong trinh Bernolli cho dong chay gitra
mat cat 1-1 va 2-2.

Két qua dugc cong thic tinh luu lugng
giong nhu céng thirc, nhung véi H, 1a hiéu
cOt p hai bén 16 cac hé so €, @, u co thé lay
nhu dong chay tu do qua 16

P,—P
H, =h;-h, +=—2 +
o) 1 2 v 2g

0‘1V12— 0‘2V22

| c Y, |
2 Y 2
hl I
¢ h
_________ Y _._._.-._.:\.\-:_—..'.‘_'./_._._.?...-._..m
ara

Hinh 6.4 Dong chdy ngdp qua 16 nhé thanh mong.



6.2 Tinh thuy luc dong chay qua 16

6.2.4 Tinh toan thuy luc dong chdy tw do qua I6 nhé, thanh méng, cét ap thay

doi.

T yan |

ol L * T 1»
H,I h

0l v v v =

Hinh 6.5 Dong chdy tw do qua 16 nhé thanh méng.



6.3 Tinh thuy lwe dong chay qua Vol

6.3.1 Phan loai voi

Dong chay qua voi ndi chung ciing bi co hep sau mit cat mot it (khoang 0,5d )
sau d6 dong chay mo rong ra bam vao thanh voi. Quanh mit cat co hep ¢6 hién
tuong chan khong. Hién tugng chan khong trong voi lam tang kha nang thao
chat 1ong ctia vOi S0 vai 16 ¢6 cung dién tich va cung cot ap. Do 1a dic diém co
ban cua VoOi.

Mot s6 loai vOi thuong gip la:

+ VOIi tru tron (gan trong hodc gan ngoai). Loai ndy thuong dung dé thao chat
1ong trong c4c bé chua

+ VoI hinh nén cut mo rong. Loai nay thao duogc luu luong 16n, dong nang
ctia dOng chay ra nho nén duge dung trong cac thiét bi tudi (hinh 6.6¢). Goc mo
rong I3 tot nhat. Néu gdc mo 1on qua chan khong sé bi phé hoai.



6.3 Tinh thuy lwc dong chay qua Vol

6.3.1 Phan loai voi
+ Vi hinh non cut thu sep. Pong nang cta dong chay ra khoi voi kha 16n nén
thuong sir dung véi cac thiét bi chira chay, ria xe...(hinh 6.6d). Goc thu hep 1a
tot nhat.

+ VOi hinh lwu tuyén. Khéng gay hién twong co hep, rat it can tré dong chay.

Hinh 6.6 Phéan logi dong chay.



6.3 Tinh thuy lwc dong chay qua Vol

6.3.2 Tinh toan thuy lwc voOi tru tron
gdn ngoai, chdy on dinh khong ngdp
Tuong tu nhu bai toan dong chay qua
16, ta viét phuong trinh Bernoulli cho
mot diém trén mat thoang 1-1 va mot
diém 1a tm mat cat 2-2, mat chuan qua
tam voi:
H + P14 oy vy® -0 4Pz | 92V7
Yy 28 Y 2g
Veéichaylah,,, bao gom:

2

+hy, 12

. ) ~ 2
.Té6n that cuc bd qua 18: heq :g‘;—g

.Ton that cuc b do mé rong mat cat
S 2
c-C: hep = (1-3F)° VZC

g

J S, 1
l
H D—
C o
_Q_.._.__.X.._._...._._._..&../_.. .qr....._O._.
[
. S - 2

Hinh 6.7 DOng chdy tru tron gan ngoai.



6.3 Tinh thuy lwc dong chay qua Vol

6.3.2 Tinh toan thuy lirc vOi tru tron géin ngoai,
chay on dinh Khong ngdap
Ton that doc du’(‘)’ng trén doan chiéu dai voi:

Iv

hd d 2Cg
V=V, lavin toc trung binh tai mat cat ra cta voi.

Thay cac gia tri cua hwlz, ta co:

2 2

Hy1o = hey + hep +hy Es "'(1' )% ch "'7\% Vng

Mat khac: v..S, = V.S

Nén v, = g Do d6 biéu thirc tinh h,,_, c6 thé
viét dudi dang'

hwiz =[5 +(55)? AL T

V= (p,/ZgH0




6.3 Tinh thuy lwc dong chay qua Vol

6.3.2 Tinh toan thuy lwe vOi tru tron gin ngoai, chdy én dinh khong ngdp

Thay vao:
PP,

H,=H+ v , ta rat ra:
0 = 1
\ a+8§2+(%—1)2+7%

Luu luong chay qua Voi:

Q=VvS =S,/2gH,

Tai mit cat ra caa voi dong chay khong bi co hep, do d6 ¢ = . Do d6:

Q=uSy2gH,



6.3 Tinh thuy lwc dong chay qua Vol

6.3.2 Tinh toan thuy lwc voi tru tron gan ngoai, chdy on dinh khong ngdp
Bang hé so luu luong cua 16, VOi:

Loai 16 va voi m
Lo tron thanh mong 0,62
Vi tru tron gan ngoai 0,82
Vi tru tron gan trong 0,707
V0i hinh nén cut mo rong vai B = 59479 045-05
V0i hinh nén cut thu hep voi f = 13924’ 0,94
Voi hinh luu tuyén 0,98




6.3 Tinh thuy lwc dong chay qua Vol

6.3.3 Hién twong chan khong trong voi

a)Tinh cor ap chan khong

Doi voi dong chay tu do thi ap suat tai cira ra sé 1a ap suat khi p,. Tai mat cat

co hep c-C do van toc ting nén ap suat nho hon p,, tic la tai c-¢ ¢ hién tugng

chan khong. Bé tinh tri so6 chan khdng trong voi ta viét phuong trinh Bernoulli

cho mit cat 1-1 va c-c :

H +P1+0(1V12:O+Pc 4+ Ve
v 28 Yy o 2z

tir 1-1 dén c-c chi la ton that qua 10:
_ VCZ _ VZ

lec - Z_g - 5)22{;

Thay h,,,. va v = 0 vao (6.14), trir hai vé cho % ta duoc:

2

+ hwlc

Ton that h

wlc

H + P;—Pa _ ac+& v? _Pa—Pc

Y g2 2g Y



6.3 Tinh thuy lwc dong chay qua Vol

6.3.3 Hién twong chan khong trong voi
a)Tinh cor ap ché\n khc“)ng

Thay H,=H + - va h, =22 Pc

vao, ta duoc:

Y
H, = “C*é v’ - - hek thay v = @/2gH,
Ta co: 0=
Suy ra: = H, [( )2+ (o +E) - 1]




6.3 Tinh thuy lwe dong chay qua Vol

6.3.3 Hién twong chan khong trong voi
a)Tinh cor ap chan khong
Nhdn xét:

1.V6i mdi loai vOi nhat dinh thi o, @, &, € la nhiing gia tri kndng doi, vay h,,
chi phu thudc vao H, , v4i voi try tron gan ngoai, thay & = 0,06; & = 0,63; o. = 1;
¢ =u=0,82thi: h,=0,75H,

2. Biéu thuc tinh van toc v, tai mit cat S, rit ra tir phuong trinh (6.14) c6
dang: V= (p?\/Zg(HO + hey) o

So sanh bicu thic ta nhan thay rang: nho ¢ hién tugng chan khong trong voi
ma van tdc V, tai mat cat co hep ctia vVOi 16n hon ctia 16, do d6 luu lugng qua voi
cling 16n hon qua 15 khi cling ¢é dién tich mat cat va cot ap tdc dung nhu nhau.




6.3 Tinh thuy lwe dong chay qua Vol

6.3.3 Hién twong chan khong trong voi

b)Hién tuwong xam thuc

Néu tiang H, thi tri s6 chan khéng trong voi ciing tang Ién. Nhung khong thé tly
tién tang H, 18n mai duoc vi tri s6 chan khong cé gidi han, xac dinh bai tri s6 ap
suat bay hoi py, cta ting loai chat 1ong. Khi H, ting dén mot gia tri nao do thi
p. nhé hon p,, cta chat ldng va chat 1ong & vling co hep bat dau xuat hién
nhitng bot khi (chat long bi boc hoi). Nhitng bot khi ndy bi dong chay cuén dén
vling c6 &p suat 16n hon Pury ChUNg bi ngung tu lai dot ngdt tao nén khoang
trong 1am chat long xung quanh ap téi véi van toc 1on, gay nén ap suat xung
kich cuc bo kha 16n, ¢6 khi 1én dén hang tram at, lam voi bi an 10, pha hoai chan
khong trong voli. Nguoi ta goi do la hién tirong xam thuec VOl.



6.3 Tinh thuy lwc dong chay qua Vol

6.3.3 Hién twong chan khong trong voi

b)Hién tuwong xam thuc

Pé tranh hién twong xam thuc, voi ¢ thé 1am viéc binh thuong, thi tri s6 chan
khong trong voi khong duoc 16n hon @6 chan khdng cho phép.

Vi du nudc ¢ 20°C ¢o p,,= 0,03 at co [h, ] = 9,7m. ung vdi [h, ] ta tim duoc
Home = 12,9m. Do d6, diéu kién dé voi try tron gan ngoai 1am viéc binh thudng
& nhiét 36 cua nudc la 20°C la: | = (3-4)d

hy <9,7m hodc Hy< 12,9m.









