TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

CHUONG 4

PONG LUC HQC LUU
CHAT

V PHUONG TRINH VI PHAN CHO CHAT LONG LY

TUONG CHUYEN PONG (P.Tr EULER)
X _l@ — dux — 611)( < 611)( + uy 61'1)( + uZ aux kl)
pox dt ot ox By oz
51— du du, ou du du du
F——grad(p)=— o Jp 1P _ %y _ Stu,—+u,—+u,—  (2)
p dt Y poy dt ot ox Y oy oz
Z—l@_duZ_auZ+ X6u2+uy8u2+u28uz 3)
poz dt ot ox oy oz
7
»>Dang Lamb-Gromeco cua phuong trinh Euler: tu, Ouy 3 1y Z aau .
X X

Sau khi sip x&p, trén phuong x ta dugc:

_l@—% i i ﬁ+u_§ +u (aux_auzj_u %_5“7‘
* pox ot ox| 2 2 2 ‘oz ox L ox oy
2
u
8;" +§[ ]+u rot(u), —u,rot(u),

Ta bi€n ddi tuong tu cho p.tr (2) va (3).
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Cudi cing ta dugc Dang Lamb-Gromeco cia phuong trinh Euler:

. (2
F - lglradp = (’;—ltl + grad{u?} +rot(u) AU

p
1 ] k (rot(u) Au), =u,rot(u), —u rot(u),
[rot(i) A ti| = [rot(u), rot(u), rot(u),|<> § (rot(i) Al), =u,rot(u), —u,rot(u),
u, u, u, (rot(u) Au), =u rot(u), —u,rot(u),

II TICH PHAN P.TR. LAMB-GROMECO— PHUONG TRINH BERNOULLI

) S
3 _la_pzéll_x+i v +u,rot(u), —u rot(u), x dx
pox ot ox| 2
ou 2
; _l@_p:_eri il +u,rot(u), —u,rot(u), xdy » +
poy ot Oyl 2
2
Z_la_P:%Jri Y olsu rot(u), —u,rot(u), xdz
poz ot o0z| 2 Y ’

eDdi véi dong 6n dinh, luu chit nim trong trudng trong lyc, khong nén dugc:

, dx dy dz
— d(gz = u?j =rot(u), rot(u), rot(u),
P u, u, u,

Trong mot s cic trudng hop cu thé sau, ta cé tich phan phueng
trinh trén véi v& phai = 0 =P. tr. Bernoulli

2 2
gz+£+u—=C hay 2+24: % _c

p 2 Y 28

> Luu chét chuyén dong thé toan mién: rot(u)=0 :(C 13 hiing s& cho toin mién)

» Tich phdn doc theo duong dong (C 1a hing s6 trén dudng dong)

> Tich phdn doc theo dudong xody (C 12 hiing s trén dudng xody).

» Tich phén doc theo dudong xodn dc (C 12 hiing sd trén dudng xoin dc)
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eTrong truong hgp dong chdy luwu chiat khéng nén duge, on dinh véi
rot(u)z0, xét trén phuong phap tuyén n véi dudng dong:
N&u lyc khoi 12 mot ham ¢6 thé, ta dua ham th€ ©t vao v6i dinh nghia sau:

F =—a—n;F =—6—n;F =—6—n hay ﬁz—gradn

h ox 7 oy 0z
Viét lai phuong trinh vi phan dang Lamb-Gromeco:

2
— gradm — 1 gradp = u + grad(u—j +rot(u) AU
p ot 2

Trén phudng phdp tuyé&n n véi dudng dong (ngudc chiéu véi phuong ban kinh r):

e G R B SR -
&I(mp)_ &I(zj Aolplpino) | g (ng_i

or u? v’ u? u? or p r

2
Néu lvu chat chiu tdc dung cla lyc trong trudng: — 9 ( gz + Bj _ U
or p r

Nhdn xét:

»Theo phuong r (hudng tii tam quay ra): r cang lon, — 7 + P cang lon
Y

dp sudt phdan bé trén mdt cdt udt theo
' p quy Iudt thiy tinh (khi dy cdc duong
»Khir—og 7+ —=const ——> (ong song song va thdng, m/c udt la mdt
v phdng) - day la truong hop chdt léng

chuyén déng déu hodc bién ddi dan

oY nghia ning lugng cua phucong trinh Bernoulli:

, + P :lath€ ning clia mot don vi trong lugng luu chat
Y (bao gdm vi ning don vi z va 4p ning don vi p/y).
2 , _ )
u : 1a dOong ndng cua mdt don vi trong lugng luu chat.
2g
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Binh ludn: Dong chdy véi cdc dudng dong nhu hinh vé, ta c6:
a) z, +p—A—zD +Po =
Y Y -
|
b) zc+p——z +Po
Y Y
C) Zc +p—C=ZB +Pe
Y Y
d) ZA+p——Z + P
Y Y

Cau nao dang?

III. PHUGNG TRINH VI PHAN CHO CHAT LONG THUC CHUYEN
DONG (P.Tr Navier-Stokes)

—

L e () v S v ) =
p 3 dt

Tich phan phuong trinh Navier-Stokes cho toan dong chay, ta dugc phuong trinh
Bernoulli viét cho toan dong chit 18ng thyc khdng nén dugc chuyén dong on
dinh. Pay 12 mdt dang clia phuong trinh ning lugng, ma ta ching minh dugc
bing pp TTKS trong chuong dong hoc:

IV. PHUGNG TRINH NANG LUONG

dQ dW o

E—E J.”(e +—u’ +g7+— )pdw+H(e +—u’ +gz7+— )pu dA

DPay chinh la phuong trinh ndng luong cho dong chdt Iéng khong én
dinh c6 khoéi luong riéng p thay doi.
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1.D&i véi dong 6n dinh, khong cé su trao d6i nhiét véi méi trudng bén ngoai:

1
dt '”(e i) 2 ut &z )pu dA chii ¥ rang:

Z =z+p/y la thé ndng don vi

:>” e pu, dA+—:—”(—u +gZ)pu, dA
Nhan xét thay: J‘J‘ &.pu, dA+— 12 phan bién ddi ning lugng do
chuyén !

dong clia cdc phan ti bén trong khdi luu chi't gdy ra va do ma sat clia khdi luu
chit v6i bén ngoai. Pai lugng nay khé xdc dinh duge bing 1y thuyét, thong
thudng, né dudc tinh tir thuc nghiém, tuy theo trudng hop cu thé. Ta dit:

” e,u dA + aw _ = pgh,Q ddy chinh la ndng lugng bi mdt di cia luu chdt qua
dt thé tich W trong mot don vi thoi gian.

h;12 mat ning trung binh ctia mdt don vi trong lugng luu chat.

1
= yQh; =- H(Eu2 +gZ)pu,,dA
A

<*Néu xét cho mot doan dong chdy vao mdt cdt 1-1 va ra tai m/c 2-2 (p=const)

I I
pgh Q= [[Cu® +gZ)pu,,dA - [[(Cu” +gZ)pu,,dA
A2 2 Al 2

Ta tinh ri€ng céc tich phan:
eNéu trén m/c uot A, dp sudt

phédn bo theo quy ludt thiy _— ”(gZ)de = gZsz(gz+B)pQ
tinh. P

o]A’z’ch !)hdn thanh phédn ”—u pu,dA = BN, > lepQ PN,
dong ndng:. 2

> |
Pua vao hé s6 hiéu chinh dong ning o

[ %uzpundA = PNy, = %ocVsz = 0PN,
Vi o, =25 05=1,05- 1,1 A

1 1
Nhu vay: pgh,Q = (5 alvlz +g7,)pQ - (5 0‘2\/22 +gZ,)pQ

2 2
o,V o,V
hay: z1+&+ L :Z2+p2+ L~ i

Yy 28 Yy 28
Pay chinh la ph.tr. ndng luong cho toan dong chdy én dinh chat long thuc khong

nén duoc ndam trong truong trong luc tit m/c/1 téi m/c 2 (khéng cé nhdp hodc tdch
luu)
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*Néu dong chdy c6 nhdp hodc tach luu (p=const)

1 1
Z (Eaiviz +87;)pQ; _Z (Eajvjz +87,)pQ; = ZHf

1vao jra

YH, 13 tdng ning lugng dong chdy bi mat di khi chy tir cic m/c vao d€n cdc m/c ra
(trong 1 d.vi thoi gian).

2. Trong trudng hgp dong chay cé su trao ddi ning lugng véi bén ngoai (duge
bém cung cAp ning lugng H, ; hay dong chdy cung cAp niang lugng Ht cho
turbine), thi ph. tr trén cé dang tong quat hon:

2
P, Vi
Hg+z,+—+——"—=H+2z,+-—=

Yy  2g Y 2g

H, 13 ning lugng do bom cung cAp cho mdt don vi trong lugng dong chdy khi
dong chdy qua bom - Ta goi la c6t 4p bom .

H, 12 ning lugng ma mot don vi trong lugng dong chdy cung cap cho turbine khi
qua turbine.

V. AP DUNG PHUONG TRINH NANG LUQGNG AB
Vi du 1: Po luu téc di€m cia dong khi biing 6ng Pito vong Wl

Ap dung ph.tr Bernoulli trén dudng dong tir A t6i h
B (b6 qua mfft néng): 2 2 b et - B’

7, +2a S, PB T8

T 2g Y 28
2

v4i ug=0, suy ra: Ua _ (ZB + p_BJ - (ZA + p_Aj

2g Yk Vi

Ap dung phuong trinh thuy tinh 14n lugt cho cidc cip di€m AA’ (trong mdi
trudng khi), A’B’ (trong mdi trudng 16ng); BB’ (trong mdi trudng khi) ta c6:

Tk Tk Yk Yk Tk
Suy ra
ZB'+h]:(ZB+p_Bj :_h_'_’th:h(ﬁ_ j
Tx Tk J Tx Tk
Y
Nhu vay: Uy = 2gh(_l_ J
Yk
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Vi du 2: Do Luu lwgng qua 6ng Ventury 1

Ap dung p. tr ning lugng cho dong chiy
tf m/c 1-1 dén 2-2 (bd qua mat ning):

2 2
o,V o,V
P 11:Z2+P2+ 2 V2

Z1+
Yn 2g Vn 2g

(al,a2=1): Suy ra:

2
Q 12_ 12 |z 4P| |, 4 P2
28 A5 A Yn Yn
Hay:
AZA?

Luu lugng Q 6 trén tinh dugc khong ké t6i ton tha't ning lugng,

Thuc t€ luu lugng Qv N6 hon, nén can hiéu chinh lai luu lugng sau khi
tinh Q,,, Hi€u chinh bing cong thic trén nhu sau: Qe = CQuinn
v6i C<1 12 hé s hiéu chinh Ventury (do mit ning sinhra).

Vi du 3: Dong chay dn dinh qua 16 thanh méng:
V2 v 2 0 0
Z0+p0+oc0 0 :zCerC+OLC ¢ +h;
Y 2g Y 2g n
Ning lugng ciia dong chay tr binh ra ngoai chu __lf’,_\
y&u bi mat di 12 do co hep khi qua 15, day 1a loai | -oofeeee Acgal
mat ning cuc bd, né ty 1& véi V.2 tai mit cdt co ] T

hep c-c (hoc trong chuong dudng 6ng). Ta c6 thé
viét lai: 2
: o,V
+Po  %oVo _ c

2g

Ty 2g
/{ 1 }/ZgH = Cy+/2gH
o +§

Lo togng: Q=AY =, | 1| Ba- A 2gH-50,A26H - C,\ 2

V6i A ladién tich 16 thdo, € 1a hé sé co hep,
C, (<Cy) 1a hé s6 luu lugng

Y 2g
V. =

2 2
o .V \Y%
ZO +pC+ C C _|_

V,=0, p,=0; Suy ra:

v6i Cy < 1 goi la hé sd lvu tdc.
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Vi du 4: Dong chay 6n dinh qua dap tran thanh méng:

Xem dong chdy la tidp hop cua nhiing
dong chdy qua 16 thanh mdng c6 bé rong
B, cao dh nim & toa dod h trén truc toa dd
Oh nhu hinh vé.

Luu Iugng qua 16 th4o:

dqQ = C,Bdh 2g(H - h =Qﬂ@@9@»&ﬂﬂ—hﬂh
g 0
Q:ICd%4é)h)2gH—th
0

P& 14y tich phan trén ta dit: u=h; dv=,(H-h)dh

K&t qud cho: Q=C, %tg(ngz 2¢H

Vi du 5: Dong chay qua voi lip ngoai: 0 0

) 2 ck
+pc _I_(XCVC — +pl +(X’IV1 pc

7,
Y 2g Y 2g

suy ra: 2 2 T, A N
c _ OLl\/vl OLc\]c i

p et
— — <0 g
Y 2g 2g MK

Gia sit voi c6 dudng kinh d biing 16 thanh méng, va hé s6 co hep ca hai trudng
hgp nhu nhau. Ta ching minh dudc van td¢ V., qua voi 16n hon qua 16, vi tai
m/c c-c trong vOi 4p suat 1a 4p sudt chan khong, nén:

Vevoi = ( 1 j\/zg( _&J:CV 2g( _&j>vc16
o, +§ Y Y

Nhu vay, luu luong qua voi I6n hon luu lugng qua 16 thanh méng va bing:
(vi€t phuong trinh ning Iugng cho dong chdy tir m/c 0-0 dén 1-1 dé tim ra
van toc 1 tai matcdtra 1-1).trong trudng hdp nay :C, = Cy:

Q=CyA2gH =C A./2gH
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Vi du 6: Dong chay khong 6n dinh ra ngoai binh:

Q =Cja42gh Aﬁldh

trong dé h giam theo thdi gian
Sau thdi gian dt, thé tich trong binh gidm:

dW = —Adh = Qdt = C,a\/2ghdt a

A
dt =——=dh
C,a4/2gh
Vay thdi gian d€ nu6c chiy hét binh 1a:

0
T:—T—dh:—
H

A A
—=__2Jh
C,a+/2gh C,a4/2g \/_H

A
=———2JH
Cda@

Vidu 7a: Dong chay qua may thuy luc: 2 2
o V7 o, V3
Y g Y g '/B\'
Po=0; V;=0; z,=0 1.\_/ H
Suy ra tai mit cit 1-1 trudec bom ¢ S 1 S chudn.......... ..
c6 4p suat chan khong:
2
Pro 2, + GV h)<0
Y
Po OVO2 P> OL2V22
Z, + + +Hg =2, + + +heo_s
Y g Y 2g
Suy ra: Hp =H+hy,

Cong sudt hitu ich cia bom: 1IN = YQHjp
_ YQHg
N

PONG LUC HOC9
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truc



Vidu 7b

Gidgi: G 20°C, 4p sult hoi bdo hoa cia nudc
12 0,25 m nudc. VAy ap suit chan khong tai
mit cit tru6c bom cho phép t6i da 1a 9,75 m

nudc.

Ta co:

TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

Bom hiit nuéc tir gi€ng 1én nhu hinh vé.Biét luu lugng Q=30
lit/s, dudng kinh 6ng hit D=0,12m.Tai chd udng con ¢6 hé s3 ton
that 13 £=0,5. Chiéu dai dudng 6ng hit L = Sm. Ong c¢6 hé s6 ma
sdt dudng dai 1a A=0,02. N€u nu6c cé nhiét dd 1a 20°C va bd qua
ton tha't cyc bd vao miéng dng. Tim chi€u cao dit bom z, t5i da

V==-=2.653m/s
A

Q

2
Zgy = —pl — alvl (1-{-7\,%4‘&))

Y 2g
a,2.653 5
Zy =975 ————|1+0.02 +0.5)
2*9 81 0.12
z, = 891lm

Cau tao by phan cai ti€n cua bom
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I%om
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Vi du 8:P6 chénh muc thuy ngin trong 6ng chit U ndi hai dau vé6i cudi dng hit va
diu dng day 1a. Pudng kinh &ng hit 12 D,=8 cm. Dudng kinh dng day 1a D,=6
cm. Q=17 lit/s. Cdng suit hitu ich cia bom 1a 1261 W.

Bé qua mAt ning, x4dc dinh d6 chénh 4p suit trudc va sau bom.

2. Xdc dinh h trong 6ng chii U

[

v _Q _Q4 17%107*4
YA aD}? 7 *(0.08)?
~Q Q4 17*107°*4
A DI 7*(0.06)
2

=3.38 m/s

v, = 6.01 m/s

2
Zl+&+ﬁ+HBzzz+p_2+%
Y 2g Y 2g

N N 1261
To: N=vyQH, Suyra: H,=—=
YQH, y P yQ 9.81*%10°*17*10°

=7.56m

Vay chénh léch dp suit: (Zz+3fj_(zl+%fJ=1{B+(

p p -
(Zz+—2J=(ZA+—AJ Zz"'& - zl—i—& :(ZA—ZB)—FM Z +& -z +&
YH yn :> Yn YH YH ? Yn : ’Yl‘l

(ZI_F&j:(ZB_F&J :—h+M:h E—1
Tn Tn Tn Tn

Tinh dugc: h=0.50 m

alvlz _ 0L2V22 J _

Vi du 9: Nu6c chdy tir b€ chita qua turbin. Hiéu sud't cd hé thong 1a
80%. Cho H=60m, V=4,24m/s.

1. Xdc dinh luu lugng Q chdy qua turbine

2. Tinh cOng sudt dién phat ra, b6 qua mit ning

D’ 4.24%q*3’
4 4

2 2
o,V o,V
p1+ 11=Z+p2+ 22+HT

vy 2g oy

=29.97 m’/s

Q=VA=VZ™

Z, +

= N, =yQH, *80% =9.81*10°*29.97*60*0.8 =14.11*10° W
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Vi dul0: Xac dinh lvu lugng Q va ton that ning ludng khi dong chdy ra
ngoai khong khi. B6 qua co hep

2 2
o,V o,V
zl+-BL4——J—i—=:z2+-p2-+ 22 +h

Y 2g Y 2g

V,=0;p,=0;p, =0

2
= H:-gﬁjcz—+hf

28 ; a,V, m
Mait khac tia nudc ban ra véi ddng ning 2 2 dip vao Ong
nghiém, 2g

dirng lai, vdy toan bd dong ning nay chuyén hod thanh 4p ning diy cot
nuGc trong Sn&ng‘l;ziém 1én mot do =5,75m.

h=—"2>2= V,=,/2gh =10.62m/s

= Q=AV =" vV = TET'*IO.& = 0.0534m /s

Va: h,=6-5.75=0.25m nudc

Vi dul0b: Bén hong mot binh chita nudc ¢6 hai 16 thdo nuéc A va B nhu hinh vé.
L A nim dudi mit thodng nudc mot do sdu H,; 16 B ndm dudi mit thodng nudc
mot dd sdu Hy. Tia nudc bdn ra tir hai 16 giao nhau tai O. Gid st hé s6 luu tdc cia
hai 16 12 nhu nhau va bang C,,. Tim khodng cdch x tit O d€n thanh binh

Giai: phudng trinh dudng quy dao cta tia nuGe
bin ngang ra khéi 16 véi van tdc V cho duéi
dang: x2=2V2y/g; véi gbc toa do tai 10, x hudng
ngang va y hudng xudng, g la gia tdc trong
trudng. Suy ra:

x2 = 2VAZYA _ ZVBZYB

g g v
2= 4CTgH, Y, _ 4CTgH, Y,
g g

— H,y, =Hgysg

Mit khéc ta c6: H,+y,=Hp+yp
Gidi ra dugc: Hy=yg 5 Hg=y,
Suy ra: x=2C,H, H;

PONG LUC HOC13
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VL. PHUGNG TRINH PONG LUGNG

Dang tong quat cia p.tr PL (ching minh tir chuong Pong Hoc):

SF o I+ [fopu,a

> Doi véi dong Sndinh: 22| =0 = > F =”ﬁpundA=”ﬁde
ot W ngoailuc . .

>P3di véi dong nguyén to chuyén dong on dinh (vao 6 dA ; ra 6 dA)):

u,p,u,,dA, —u,pu, dA, = Z anoaih.rc
>Poi véi toan dong chay tir miit cit 1-1 d&n 2-2, ta can chi€u phuong trinh
PL trén 1én mot phuong s bat ky, roi sau dé 1ay tich phan trén tirng m/c
A, Ay
juzspdez - IulspldQl = Z F, ngoailuc
Al

Ay

Ta co: Iusde = DLthat/s > pQVS = DLV/S > |
A

Ta dua vao hé s o, : BLy; = Iusde: a,PLy =0, V,pQ
A
0y la h¢ s6 higu chinh dong lugng; ay;, =43 ay,s5 =1,02-1,05

Nhu vay ph.trinh Dong lugng chiéu trén mot phuong s bat ky doi véi
toan dong chdy on dinh luu chdt khéng nén duoc di vio m/c 1 ra m/c 2
viét dudi dang sau:

(Z F)s = pQ(a02V2s - aOlvls) = BLra/s - Dva‘lo/s

»>Trudong hgp dong chdy c¢é nhiéu m/c ra va nhiéu m/c vao:

(Z:—F:)s = Z DLra/s - Z DLvélo/s
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VIL. AP DUNG PHUONG TRINH PONG LUONG
(Z F)s = pQ(a02V2s - OLOI\IIS) = DLra/s - DLVéo/s

Phan tich ngoai luc, thong thudng gdm c6 cdc lyc sau diy:
»Trong luc G

»Luc ma sat F_ gitta chdt 16ng v6i thanh rdn.

>Phan lyc N tir thanh rin tdc dung vao khoi Iuu chat.

>Ap luc F, tir cdc phia tic dung vao cdc m/c (ma dong chay ra hodc vao
khdi thé tich ki€m sodt. (tinh nhu 4p luc thuy tinh).

Hai lyc giita (F,,, va N) thong thuong gom chung thanh mot luc R goi
la luc ciia thanh rdn tdc dung vao khoi luu chét.

Luc trong truong G théng thuong bi triét tieu khi chiéu lén phuong
ndm ngang (vi G theo phuong thdng ditng), hodc gid thiét nhé nén
khong tinh téi (trix truong hop cé gid tri I6n ddang ké va khi chiéu p.tr
DL lén phuong thdng ditng)

Vi du (tu giai):

Luu chéat khéi luong riéng p chay trong trong dng
tron ban kinh r_ ¢6 phdn b6 van téc nhu sau: (

2
r
u= umax[l ——QJ
r‘0

Trong d6 u,,, 1a van tdc cuc ddai tai tAm 6ng. Tim dong lugng di qua mat cat
thang g6c voi dong chay trong don vi thoi gian:

DS=pu

max

2mr, %3
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Vi du 11. Luc F t/dung 1&n voi citu hoal:

1
Ap dung p. tr BL cho thé tich KS nhu hinh vé: F,
PQ(ag, Vy =g V) =R, +F —F, :

Chonay=1: =R =pQ(V,-V))-F

F,=p,A,; F,=0; 4p dung thém p.tr ning lugng cho dong chdy tr 1-1 tdi 2-2, ta c6:

2 2 2 2
p_Vi-Vi —F = P(Vz — Vi A,
Y 2g 2
2 \g2
=R, =pA1V1(V2—V1)—wA1
= pA1(V2_V1)(V1_V2;V1j<O

Nhu vdy luc F ciia luu chdt tdac dung vao voi huéng téi va bang R.

Vi du 12. Lyc F ctia dong chdy tac dung lén voi udéng cong 90°:

Trén phudng x:

pQ(a,V,) =R,
Chon a,=1:
=R, =pQ(V;)>0
Trén phuong y:

PQ(—a, V) = Ry +K

=R, =pQ(-V,)~F <0

Ta suy ra: R, hudng td1 trude, R, hudng xudng dudi.
Nhu vay luc cia dong chay tac dung 1én voi:
Fx huéng ra sau ; Fy huéng l€n trén

Thé s6 vao ta duge: F,=4709 N; F =11109 N; F=12065N
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Vi du 13. Luc ctia dong chay tidc dung lén dap tran:

Ap dung p. tr PL cho thé tich KS nhu hinh vé:

R, =pQ(V,-V)-F +F, (%)
Fi=p,A;=[y(H+L,)/2]1A,; F,=p,A,=[y(h)/2]A,
B4 qua mat ndng: I
2 2 :
Zl_|_Pl+0°1Vl =ZC+PC+0‘ch 'z?
Y 2g Y 2g F, ol
2 2 _g/
a,Q a.Q /
< H+Lj+——F=h_+ - .
2gA1 2gA c ? 2
_|ACAT

o Q J2g(H+L, —h,)

VAT -A]

Sau khi tinh dudc luu lugng ta tinh V_ =Q/A_ ; V1=Q/Al;
Sau d6 thé& vao p.tr (¥) dé tim Rx; va F=-Rx.

Vi du 14. . Lyc tdac dung cua tia nuée dap vao canh gdo

a.Khi giit xe ditng yén, A ]5V
Luc tdc dunglénxe F, =-R_ Ol_>F u*
%_ —
R, =pQ(-V,-V)-F -F, 52V
= pVA(=V-V)=—2pV?A
]

FyaF, déu bing 0 vi ddy la dong tia, chung quanh déu la dp sudt khi troi

b. Khi xe chuyén dong tdi voi vén toc u*,

Luc tic dung Fx=-Rx vao xe s& nhd hon va bing:

R, = p(V = w)A(=(V —u¥) - (V —u*)) = ~2p(V - u*)? A

Nhu vdy, cong suit hap thy bdi giu bing: Ny, =Fu’ =2p(V - u)’Au’

' v’ v
Cong suit cung ng bdi voi nudc: N, = pQT = pAT
N\2
R *\2 * * *
Hiéu sudt cad hé thong _ Naiu _2p(V-u ) Au _ gL Vou ) 4x(1 - x)?
(dat x=u*/V): [\ pAV?>/2 Vi Vv

Khéo sdt ham so trén, ta thd'y n dat gid tri cuc dai khi x=1(loai bd) va x=1/3.
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Vidu 15. 6ng Borda thang ding:

H
G-R, =pAV}V, A + \

Xem nhu 6ng Borda dd dai d€ & sit ddy binh nu6c yén ling.

Ta co:

G=pgA,H; R =pg(A,-A)H;

Suy ra: V, = +/2gH

pgAH =pA_ 2¢H = A =2A,

Vidu 16 . Q=12 lit/s. Tim V; V,. B6 qua mat ning, xdc dinh p,
Xic dinh F,_ tdc dung 1én ong

1073 *
v.Q_Q4 12%107*4

1 ==_= —=2.39m/s
A, 7D} w*(0.08)
4 12*%10°*4
V2=Q=Q2= 0 2=612m/S
A, wD}  7*(0.05)
2 2
z1+p1+—alvl —zz+p2 %,V
Y 2g Y 2g
2 2
Py _ z, -z, + a,Vy o, Vi _ 13.6lm = F, = p,A, = 671.2747N
Y 2g 2g
R, =pQ(V,-V))-F

% 2
R_=1000 *12*10°(6.12 —2.39) - 314 20‘08) 13.61*9.81*10°
= -626.584N
= F =626.58N

PONG LUC HOC18



TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

Vidu 17 . V=30m/s. Tinh lyc niin ngang can giit cho xe ditng yén
Néu d€ xe chay t6i v6i u=5m/s, thi luc tic ddong vao xe 12 bao nhiéu?
Tim hiéu suat

D2
Q=VA="""V=0.059m" /s 1
4 V)<,/
R, =pQ(-V, cos(30")) 1 - D=50mm
R =1000*0.059*(=30co0s(30")) =-1530.39N 30
Vay luc F, d€ gift xe ditng yén 1a 1530N
Khi xe chuyén dong t6i véi van tdc u=5 m/s, thi —
ph. Tr DL sé& viét lai nhu sau: X
R, =—pQ[V, cos(30°) —u]
i %
— ~1000 *0.059 * (30 * cos(30°) — 5)
=1235.8689N
. V? Vv’
Cong suat tia nudc: N, =pQ > = pAT =26507.19W
Cong suit xe: N, =Fu=1235.8689*5=6179.345W

N
= X =0.233
" N

tia

Hiéu suat:

Vidu 18 . D=1,2m; d=0.85m, Q,=Q;=Q,/2; Q,=6 m?/s; p,=5Mpa
B4 qua mat ning. X4c dinh lyc ndm ngang tdc dung 1én chac ba

1 2V,

Ql e —
V,=—=5305m/s;V,=V, =5287m/s R %r
F --—1-P)-- 3 < S, ===
A1 V1 D ﬂ) 450 ;
(Z F)s = Z BLra/S - Z BLVQO/S : R' ¥ \\\\\\\
R

1
(PQ,V, +pQ,V, cos(45°))-pQ,V, =R, +F, —F, —F, cos(45°)

-pQ,V, sin(45°) = R +F sin(45°) 3 F\V3
3
2 2 2 2
Po P VimVe p VE=V2)_S00007pa = P: =D,
Yoy 2g 2
F =p,A, =5654867N; F, =F, =p,A, =2837306N;
=R, =(pQ,V,+pQ,V, 005(450)) -pQ,Vi-F+E +E COS(450)
R, =—pQ,V;sin(45")—F, sin(45")

Thé s6: Rx=-816,038KN; Ry=-2017,493 KN; R=2176,281 KN
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Chirng minh hé s6 a, o >1:

Luu y ring: u=ViAu= [[udA = [[(V£Au)dA
A A

:Q=Qi”AudA:>”AudA=0

. «|
o DN _ IAI pzudA_l [ J'(E)}dA—l | ((ViA“fdA
DN, pVAV2 A \v) T AU Y

_”(W +3V2Au+3VAu +Au}‘ [”dA+”3AudA ”3 dA*H ]

dA
o, = DLthat — J‘J-puu IJ‘
° DL, pVAV A
1 o (V?£2VAu+Au’
[
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