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CHhuwNGKHElI NI M CHUNG Vé NH NG TE&NEF
VxT Lh Cu BU4N C, A CHr T L, NG
M« ¢ h @M 01

Gi.i thi wu:

Ch€hng n"y cung c¢cblp cho sinh vi®°n |
LFumv¥® h ¢ ch h ¢ chblt | €u, c¢c8c t2nh
| ¢ t8&8c d_,ng | °n chblt |, ng.

M, c ti °u:
-Tr3nh b~y m t sg h2ah Ehblg wMde ¢th

| ., ng.
-Ph©n t2ch c¢c8c | ¢ t&c d_ng | °n c¢hblt
-T2nh to8n c¢c8c | ¢ tr°n m <t bQ mHt L
N, i ahinh:g
1. n° 1 Th® NG Vé NG D, NG C, A MDN H C C

Cung cblp cho h' ¢ simdhis®mhc vu °tnh_vyQ |

c.a th,y kh2, ng d,ng trong th c¢c t1]
t¥m hiWu vQ th,y kh2 th,y | =c.
1. 1. n Xi t_1ng

Min h ¢ th,y kh2 hay c¢c,n g i |7 mln
c u c.,a m*h, hge chblthblf ng ° L©y theo
“ thWch®t cl, ng khtng n®n L€ ¢ (kh" i I
| . ng ° thW kh2 (kh i 1€ ng ri°ng thay

Th,y kh2 nghi°n ¢c_.u quy |l udt cO©n b-
thongt h€ ng trong gi 8o tr3nh ta chia ra

Trng t hgi t onh: nghi °n c¢c. u c¢c8c LiQ
tonh.

n.ng h c chblt |, ng: nghi°n c¢c_u chuy
kW LJJn nguy°n nh©n g®©y ra chuyWn L, 6 ng.
1.2Nhi Mm cva thvy tonh hZXZc:

Nghi°n ¢c.u c¢c8c . ng d,ng c¢- kJJt.quTl
1.3. ¢&ng dAng cva mn hXZc n"y:

Th.,y kh2 L ng | ¢ ¢- _ng d,ng rblt |
thudt nh+€ giao thtng mnhdhUnlfj , chiiggndgin
li°n quan LJn s g,cchhblty Whi2® phroguca h bIt /Jh, o §

-Chblt kh2, hhi (b n®n v™ khtng b

Qo

-Chblt |, ng: n€ ¢, dFu, ¢ n, kim | o4i
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-H. n h®p: kh2 + 1, ng, kh2 + rdn, |, 6 r
14Ph_ _ng pog®i °n cou min hXc:
D¥%ng 3 phe€ehng ph8p sau LOy:

-LT thuy/Jt: s d,ng min h ¢ to&n h’
tr3nh vi phoh wHhH Isudtd, migo ct€mhig kh3inhl {
ntng (Pe€mmg tr3nh Bechufhy) giehimeg hil r %
L ng | € ng), momen Lltkhdg | € ng v~ c8§c L

-Ph€hng ph&8p th, ¢ nghi m: d¥%ng tron
thuy/Jjt LW gili th2ch.

-BIn th, ¢ nghi m: kJjt h p |I'T thuy/t
2. CCC TEéENH CH[THEC®W BEWN: C. A C
MAcCc ti °u:

Cung c¢cblp cho h ¢ sinh sinh vie°n kil
tr ng | €@ ngtrirfghge, a chblt |, ng v~ chblt
nh.,t L, ng h ¢ L, nh_t L ng | ¢ c_,a | €u
1.1.T2nh chmt chung:

L€u chbltng-LHc LiWm sau:

-C- t2nh i °n t_c¢c v~ di L ng cao

-Khtng ¢ h3nh d4ng nhblt L nh

-Khtng ch " ng L€ ¢ | ¢ k®o v’ | ¢ c dit

-Chblt |, ng ch"ng n®n cao, chblt kh2
1. 2. KhXi ¥TTr.22nngg Ir_it°nngg ri °ng v~ t0 trZn
1.21Kh i 1€ ng ri°ng:

Kh” i m€cng chblt |, ng L€ ¢ LHc tr€ng
thw t2ch V hay ¢,n g i |7 mdt L, hay c

r =5 (kg/nv)

Kh” i 1€ ng ri°ng thay L i khi nhi t
th3 kh' i gli€mng ri°ng

n"i v,i chblt |, ng ths3 s thay L i |
LOy) :
t°C 0 4 10 30 60 80 100

r(kg/m3)| 999.9 1000 999.7 | 995.7 | 983.3 | 971.8 | 958.4

Vdy tho( c°C)4& 1Gkg/m?
n"i v.,i chblt kh2 s thaypl 'siubkhLi€ I
di. n b33ng ph€ehng tr3nh trdng thsgi. Ta
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t°C -3 27 100
P(Pa) 10° 10P 10° 106 107 100
r (kg/m3) 1.33 13.3 1.127 11.27 112.7 0.916
rw ( ~ °C,060mmHg) =1,29kg/Mm
M t s kh' i | € ng ri°ng c8c chblt th

- N€, ¢ :1030Waim
-Th,y ng©n:3® 13546 kg/ m
- Grixerin: 1260 kg/m
-DFfu: 8®0 kg/ m
1.22Tr ng | € ng ri°ng:
tr

L~ ng |€ ng c,a m<t Lhn v thw t
i
g=1v =r.g (N/m? kg/n?s?)
Quan h’' gi. a kh"i | € ng ri°ng v~ tr
g=r.g ] ]
Trong Llgia t ¢ tr ng £98migay°tlangs ng |
(r
m=g ¥ o' * =98110°(NV/ o)
1.23.T"° tdr’” g: kh' i)
n"i v.,i <chblt |, ng |~ t° s gi_.a tr

| € ng ri°nflc.,a ne c

n i v, i chblt kh? I t S gi . a tr
ri °ng c¢c,a khlng kh? L'i Qu ki n ti°u c
—_ gC fC
dck - gkkdkktc kkdkktc
TT T°n gl KLR, TLR T tnNhi § Apsub
r (kg/m3 | g(N/md) d °C at

N€, c¢c ¢ 1000 9810 1 4
: Xtng 700 6867 0.7 16
3. Th, y 1 13550 | 132925.5| 13.55 16
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4. S dut 7800 76518 7.8
5. C” n 800 7829 0.8
6. DFu mg 900 8829 0.9
7. Khong khi | 1.127 11.77 |1.127.16¢ 27 1

1.3. T2nh nhat:
T2nh nht, tclIn” ttrin chuyWn L,  ng ¢, a chet

d a v’ o th2 nghi ' m Newton. Ta c¢- 2 t&bE
L " nh. Tbim ph3ng tr°n | di L, ng c¢c- di’
gi.a 2 tbim ph3ng co- Ichli,Qu m, amg hc h Hbta ul
s€ chuyWn L, ng LQu v i vdn t ¢ Vv song
v, "
f v+dv
.}'A
|
>
777777
Th2 nghi m cho thbly r3ng c8§c phon t
chuyWn v i vdn t ¢ u, c.n nh_ng phfn
L ng. vdn t ¢ ¢c8c ph®©n t |, ng gi_. a 2
| ° v.i khol[ng c8&8ch tbim I1.
T2nh nh,t | t2nh c¢ch’ ng | 4i s d” ch
| * kh[ ntng | €©u L, ng c,a | €u chblt.
-T2nh nh, t |7 hyuyi°mhnh®ns t mt mong
-n- nh | uetngmac_ sa8 tNetwt hn:
nS ¢ ma s8t gi_._a c8c |, p | €u chblt
c8c |, p L-, khtng ph, thu, ¢ v o 8p |
ph€hng th3ng g-c¢c v, i tpthvehn gv cd ulyorhi LI @

-L. ¢ ma s8t trong:
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T= ns@(N)
dy

ng sublt tiJp c¢c.,a | c¢c nh, t:

_T_ dUN
t=5=my )

Trong L-:
T: | . c¢c ma s8t gi_a hai | . p | €u chblt
O: h' s nh,t L ng | ¢, ph, thu, c v
S: dung t2ch tilJ]lp x%c gi_ a hai . p
du/dy:gradiet vdn t ¢ theo ph€ehng vulng ¢

t ¢ L, bi/Jn dlng c¢c_ a | €u chblt.
t: ng sublt tifp c.,a | ¢ nh, 't
W:Ns/nt, PoazhCeptp) Poazh (c
1p = 100cp= 0.1Ns/md

m - H s nh,t L, ng h c

r

n: né/s, Stoc (St), centi Stoc (cSt)
1St =100cSt1cnt/s =10* m?/s
Blfng L', nh_t L ng h ¢ c¢c,a mt

STT t,°C n, St

N€e, c 20 0.0001
Df u :-46P ] 30 46
DF u =-301 | 50 30
Khong khi 27 13,94.101

-inh h€ ng c¢c.,a nhi' t L, v~° 8p sublt t
C8§c mmntlsay Lnhi tthelo v~ §mncs wbltc,h bith3n n
khi nhi t L, tktng v~° ttng khi §&§p sublt
L, ttng v~ gilm khi 8p sublt ttng. (chb

-Ph©n Dbi t chblt |, mg Newthn v~ phi N

Nh. ng chblt |, ng tu©n theo L nh 1| ud
nh€ dfu, n€ ¢, xkng , c¢c" n é.

C.n nh_ng chblt 1, ng khtng tu©n theo
Newton nhu: keo, h”, shn é.

T2nh g+ditPmhn'n®n L€ c.



24.Tinhgidnre-t 2 nh n®n L_1 c:
2.4.1. T2nh n®n L€ c:
n€ lcHic treng by(m/ NB" Ls  1i®m, bthay L’

l . ng khi 8p sublt thay L i 1 Lhn v’
dv 1 .2
.2V 2 m
b, Vodp(/@
dV=V-Vo L€ ng thay L i thW t2ch
dp=pip. L€ ng thay L i §p sublt
Vo, o ThW t2ch, 8p sublt ban Lfu
V: ThwW t2ch ° LiQu ki n 8§p sublt p
ThW t2ch v° kh i 1€ ng ri°ng c,a | €u c

rO
f =
Suy ra 1- byd,
ni | € ng ngh ch LRMolLepnabhi (EmVn®hch €
1 dp 2
Ezb_p__W(N/m)
VO
T2nh n®n c¢_,a chblt |, ng ph, thu, ¢ v
thu ¢ n”"y thay L i kh'!ng L8ng kW v2 d,
- Khi p = 10Pa, t = 6C thi E = 2,01.10N/n?
C¥%ng §p sublt’CthiE=RENGZ t = 20

ni Qu n"y c¢clng gili th2zch L€ ¢ kh[ n
mu i trong n€ ¢ khi nhi t L, ttng.
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Trong k: thudt th€ ng c¢c- thW b, qua
thay L i 8p sublt | . n L, tt2ncg, tc hvblt L Htn gb
L., ng th? kh*ng thW b, gua t2nh n®n n°~
|  cé

*V/d: N€, ¢ °Ct+20Q)p = 1+500at thi E 2.1F

Suyrab,=051 M/ N) Y rblt nh, Y n€ ¢ khlng
2.4.2. T2nh d«n n’

Khi #dhithay L i th3 thW=t?Ibh h8§cs ct
n° c¢.,a chblt |, ng. L- |7 s t&tng thw t
l °n 1 L -

dav 1
b=y ar Ut
SuyraThW t2ch v kh' i 1€ ng ri°ng ° LiQu

V=V 1 +dT)b
r

1+ b.dT
V2 &, crElat,p=4+10C %B 0, 000014 (1/1L,)
T=10+20C Y p=0,00015 1/ L, )
NJju 8p s ublt 'Pathibg0,d043n1 /(U nt) tIn0g g blp 3 |

NJu nhi "t L, tkng t_. t_, L, cngfanh |
cilng ¢c- thW b, qua s d«n n° thW t2ch
| . n th3 x®t LJjn s, thay L i thwW t2ch
thay L i thwW t2ch do nhi t L, | c¢cho n

n" i v, i chpigv=RTh2 T 1t €

V=D,
V: thw t2ch 7r ng,
R_%_zea?(Jkg)
R: h3ng s’ chitfe kn
M: ph©n t | € ng c¢c,a chblt khz2,

* S . c cktng bQ mHLt :
-Trong n, i b chblt |, ng, c8c | ¢ phoOn
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-TYi bi°n gi.i ch, hblti Jpdx % chdy, ¢8c hlbltc
bysng do L- h3nh th"nh s ¢ ctn tr°n bQ
Ilng thudinh,

yaR%h

¢2] {c)

*Tinhbc hhi v" h,a tan:chblt kh2 trong ch
-T2nh b c¢c hhi ph, thu, ¢ v'no nd[in tah&bltn gc.
-Chblt |, ng ¢c- kh[ ntng h%Wt v~ h,a tan

V/id: N€ ¢ ° LiQu ki n b3nh th¥€ ng
c.a n-

3. KHCI NI°M Vg CH{T L.,NG Lh Th, NG:
MAc tiuhg: cblp cho h' ¢ si@uh cshibhth Ivii °tn€ kni

L€eu chblt I'T t€ ng:
-Khtng c t2nh nh,t (O = 0)
-Ho" " n to" n di L. ng
-Ho"n to"n khtng ch hAg L€ ¢ | ¢ cdt
-Ho"n to"n kh'ng n®n L€ c
ni Wnm kh8c nhau ch bln trong | €©u chblt t

E L<€u chbltkhitingt€ - -ng . ¢ nh,t Y khtng c-
thblt nktng | € ng khi chuyWn L ng.
4. CCC LOYIl L-C TCC D NG LaN CH[T L. NC
MAc tni hh: nghoa v phon | oYi c8c |, c t 8
4. 1. Lxc bzZ milt:

L~ | ¢ t8c d, ng | °m tmhioth nnoget=f($) & ct "d_In
V2 d_ Cmphlg=pSLPc ma tS8t. T =
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4. 2. Lxc khZXi

L~ | ¢ t8c d_ng | °n m i phon t°~ | €u
| €u chbfMm L-: P
V2 d@r:ng | clL & guSm@EBwyYWn3dg:ngP = 1
ChuyWn L,  ng 1% toOm: P = m.r.w

B"i tdp ch€ehng 1:
1. "ng d%Xn n€ c¢c c¢c- L€ ng k2nh d = 500

trng thg8i tgnhade vi=Hh.is BphltLgmda s . Dbi
n®n, gi «n n° nchia tt h' nhn €. ncg tkiR€ng "~ ng t
. LiQu ki'n L- n@ c0,c0000 141/ dzHp—n"
(cm?/kg)

Gi i

2
V. ne€e,e5C t V, :pi | =19625m°)
Khi Dt = t;- t,= 1C°C thiDV = V,.Dt ;=f96,25.10.0,00001% 0,028 n?

S ttng 8p sublt trong "ng khi thw t2c¢

DV 0,028
= = ——221000=3,004K% ) =3at
B V,b, 19625 2 AmZ)
Vdy 8p sublt tr qpirg+Dorgt+B¥imat L - | 7
2nW | "m th2 nghi m th,y | ¢, ng€ i ta
kinhd=300mm¢ hi Qu d”"i L = 50m °~ 8p sublt kh:
phli L~ v o "ng | " bao nhi°u LW 8p sub
b, = 1 at™
20000
Gi T i
L€ ng n€ c¢c cfn thift phlFi L~ v o "~ ng L

‘ . : 1dVv
Ta c¢c- h' os'8 pgblpla-rvE:SY dVd= b, V.dp

¥} 1dV e
DodV,dpl™ ng bi 4] ﬁ+m|¥ dv=56,V.dp

2 2
M® t h W =tSi e4pa'4d—.L =w.50=3,5325m3

Y dv = L.3,5325(51- 1) =8,84.10 3(m>) = 8,84 (liter )
20000

Vdy c¢cfn phli th°m v 0o " ng 8. 84atl 2t
* Ngo©n h’  ndg8§m ©%in he®lhgdfi Jt ch
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TT CAU H_ | nCP C
1 |C8c nghi°n cou cva min th D
a) L€u chblt trong Li Qu K
b) Chblt kh2 trong LiQu K

c) Chblt |, ng.
d) Cl[ 3 W®Bmg.§n kia LQu
2 |[COu n"0o sau LOGy sai C
a) Ch blt | . ng mang h3nh dUn
b) Ch blt | ., ng b biJn dUng
c) M Lun L"n h”i thW t2ch ¢
ddH s n®n c¢c,a khtng kh?
3 [TrXng | _trchm™rti nYghrge M a : C
a) Tr  ng | € ng c.,a m t |
b ) Kh” i 1€ ng c,a m t LK
c) Tr  ng | € ng c.,a m t |
d) Kh” i 1€ ng c,a m t LK
4 |TO tweEngvdg mit | ovui chmt | B
a) T s gi.a tr ng | €71
l ., ng L - .
b ) T s gi.a tr ng | €71
| € ng ri°nfC c.a n€e c -~ 4
c) T s gi.a tr %Qgv1en
l"eng ri°ng c¢.,a chblt |, ng L
d) Ch€ea c¢c- L8p 8n ch2nh
5 Mit lovi dd=m @,75=th¥ SkhXi B
a) 750 N/m
b) 750 kg/r
c) 750.9,81 N/
d) 750.9,81 kg/fh
6 |HMm s pcnv®&an chmt | Yng L_1c t A
dv 1 dv 1
a) bp—'v_oa) b) bp—v—od—p
% Vo1
) b= qp D) 0=
7 |lHM sX threwanehmt l Yng L_1¢c B
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a) bT:_d_Vi b) b_l_:d_vi
V, dT V, dT
) by=-Vdr  d) b =" 1
dv, dv, dT
Ha i tmm phAng AB v°™ CD L
' dt u b?ti tr_n. ™ m CD
vonut Xe&¢ xc ma s8t giva hai
t hot=ms®v ai y |7 ph_ _ng:
dy
4
u
ol 1e
X
C A
a) Tr %2ng v, i ph€hng x, ¢
b) Tr %ng v, i ph€hng x,
c) Theo chi Qu chuyWn L 6 r
d) Tr Jarhgehwn,g z .

Gh®p c¢c8c L_yng cong d_ ai
l Yng:

t

du/dy

a) 1: Chblt |, ng Newton,
by 3: Chblt |, ng |IT t€ ng, 2
c) 1: Chblt |, ng phi Newt
d) 2 @Qllewitt oln,, nd : p ICih bIt | |
Khi nhi Mt Li t tng:

a) n, nh,t c¢c,a c8c chblt
b) n nh, t c_, a c8c chblt
c) n nh, t c_, a c8c chblt
d) n nh, t c_ a c8c c hblt
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CHhuN&: TH, Y TONH H C
M« ¢ h€ehrRgi02 MH

Ch€hng n"y cung cblp cho sv@h8pi 8§nblh

tonh, c¢c8c t2nh chblt c,a 8p sublt th_ vy

L " nh |l udt Asimet c¢c_,a m t chblt | ng.

M, c ti °u:
-X8c L " nh L€ ¢ 8p sublt th_,y tonh.
-Tr3nh by v’ ph©n t2ch c¢c8c t2nh <cht
-ThifJt I dp L€ ¢ ph€ehng tr3nh mHt LA3r
-Tr3nh by L€ ¢ mHt L3ng &p, Vv 2 t2
-Tr3nh by L€ ¢ ph€ehng ¢, 3lhRastalhl bdtn
-Tr3nh by v™ thil]t |l dp ph€ehng tr3n
|l ., ng th3ng L ng v,i gia t ¢ khtng L
-Tr3nh b7y v t hi JJt |l dp ph€ehng tr3n
., ng nm ngang Vv, I gia t ¢c khtng L°

g

-TrinhbayL € ¢ m t s~ kh&i ni m vQ §&p |,

num ngang, mHt ph3ng bblt k8.

-Tr3nh B ynhA€Liukett c¢. a m t chblt |, ng.
N, i ahinh:g
1. CP SUr T TH. Y TONH:

MAc ti °u:

Cung cblp cho h ¢ sinh simhsuwblttnt K.y
Lhn v v’ hai t2nh chblt ¢, a 8&p sublt th
1.1.Kh §i ni Mm:

Do t&c d_,ng c¢c.,a ngo4i | ¢ (I ¢ kh'i
xublt hi n nh_ng _.ng sublt,. ng sublt n"vy
Ta minh h a nh€e sau:
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nW thncrhi hhn kh8i ni m 8p sublt th,

ph©n t° |, ng ¢- dUlng nh€ h3nh tr°n, cc
l °n phfn 11 gua mHt cdt s. B, I m” v Xn
d, ng | Ill°nc IPI gb®4nd ~ 8&p | ¢ th,y tonh
P L€ ¢ g i |" 8p | . ¢ th, y toenh ts&c d,n
- P
) ) Pth =—
-Cp sublt trung b3nh tr$Sn di " n t2zch ¢
. P
, . _ P =lim—
-Cp sublt Li Wm: s—0 8
1.2. TrYYng th8i tonh:

Tonh h ¢ chblt |, ng nghi°n cr@nguy hl§
tonh. Ng€ i ta chia ra | "m 2 trUng ths
+ Tonh tuy t L i: chblt |, ng kh!ng
|l iQn v, i tr8i Lblt ¢c- | ¢ kh i: tr ng |
+ Tonh t<€hng L i: chblt |, ng chuyWn
gi . angchkalng ¢c- chuyWn L, ng t<€hng L i |
+ . trYYng th8i tonh c¢c- thW coi c¢hblt

c- | ¢ nh,t xublt hi n.
1.3.Cp sublt: th_,y tonh
Cp sublt th_,y tonh | nh_ng t8g dublt
chblt |, ng trdng th8i tonh
1.4.C8c Lhn v: Lo 8p sublt
1Pa = IV/m2

lat = 9,81.16Pa = 10mHO ( °C) =4735,5 mmHg = 14,28psi (Pound
persquare) =G/ 2

lbar = 16Pa

1Torr = ImmHg
1.5 Hai t2nh chbltonch, a 8p sublt th_ y t
1.5.1. T2nh chblt s° 1:

Cp sublt th,y tonh lutn lun t8c d_n
d, ng.
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Po
\Vlv

1.5.2. T2nh chblt s° 2:
Cp sublt th,y tonh theoy=®=iR=ph€hng b

Z

Py y

2 . PHhuNG TRCNH w LE:
MAcC ti °u:
Cungchblp h™ ¢
.hg d,.ng v~
2. 1. Ph__ng

sinh sinh vi°n vQ c¢c8ch
nghoa c¢c, a ph€ehng tr3nh vy
S nh vi phOhec®hvly ngnbdya

— —
—
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(Do eul er I dp ra 1755)

Bi Wu hi n m i quan h giphFngo4ichbhpl
n_ i | ¢ sinh ra trong L-, c, thw | © 8p
Ph€hng tr3®nh c©n b33ng | ¢ t&§c d_, ng
dp.dx dp.dx

Fi.p.dxdydz + (p — Wjd}ffiz— (p + o2 Jdydz = 0

& Fy.p.dxdydz—22dxdydz =0
211 Ph©n t2ch plke€hmg yt it omih: v
Chia 2 wpgxdgdao m
Chia theda3d3cphehiednght y3mhlpnd vi Jt d

1dp
* pa:'r:_ﬂ
T€ehng t nh€e vdy theo ph€hng 0y, 0z
1op _ _ 1o _
¥ pay_ﬂ'Fz p 8z 0
Trong,ElEl" h3nh chijJJu ¢c.,a gia t ¢ |,

0,,0,,0,
V3 vdy ph€ehng tr3nHiInchtehEe-tcihgT@dP1=@nh v
Ph€hng tr3nh ol éinghvy pd®m vioJn ¢@EFI
d, =p(Fd, +Fd, +Fd,)

1 .8p dp dp id
CM: Fod, + Fydy + Fod, =2 (Zd, + 2d, + Zd.) = dp suyra
ot o o ' Yo~ Z

d, = p(F.d, + F,d, + F,d;).
2. 3. &ng dAng ph_ _ng tr3®nh trong tr_yn
"ngd, ng ph€ehng tgr 3hntp ttromrhg ttury€tn L i
tr3nh ¢ch bl[n th,y tonh dlng 1 v~ dUng
d.ng ¢, Lo 8&p sublt. ( 3.1.3)
24h nghogoa cva ph__ng tr3®nh c._ bd n:
h

2.4.1. h nghga vQ mHt h3nh C :
z ; n, cao h3nh h c.
pg : obao c_.,a m t c¢c,t chblt | ., ng bi W
z+pg=H= const g i | c¢c.,t §p thly ton
Vdy trong m t mti tr<€ ng chblt |, ng c
m t h=xng s~ L i v,_,i m i LiWm.

.

2.4.2. h nghog vQ mHt nktng | €
A LV ntng Lhn v’
pg : 8p ntng Lhn v’
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z+pg=e= const: thJ] ntng Lhn v .
Vdy trong mi tr<€ ng chblt |, ng ° tr
lutn |I'" h=2ng s~ L i v,i m i Li Wm.

3. CCC Bél TOCN A NG D, NG:
MAc ti °u:

Cung <cblp chovih®rt kii/hrh tsh ndh vQ mHit l
1 mHt L3ng 8p,. ng d, ng ph€ehng tr3nh ol
sublt v c¢c8c .d_ng c¢c, Lo 8§p sublt
3.1. M1t LAng 8p:
3.1.1. MRt (RBRY Bgp3Ing hoHc cong)i Wit ¢
LQu b=3ykng nhau.

Ph€hng t r:¥adonspd, = @=5% Kdx+Ydy+Zdz=0

3.12T2nh crhHit c3mg 8§p:

-HaimHt LRm@c8mhau th3 khlng cdt nhau

-L.c kh"i t8c dnHitg L3mYIn Epg:-c v, i

-Tr°n cyamly mBRRAYNEp L i

-MHit L3TAgng8&d "~ m t mHt L3Ing thJ, mHt
3.1.3. ng duvwhg phehngobh3who b” i to§n

Tr€ ng h p tonh tuy t L i

d |

_<‘|F

g

-Gia t cF+xgc kh'i:
c t a L nNh€ h3nh vE&:

Ch n tr, .
H3 nh c¢Hii/au tc¢ ca 0,0g0;Kah " i | °n
F.=F,=0;F=-q
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d, = p(Fd, + F,d, + Ed;) = -pgd, = - vd,

p=-pgz+C,
ni Zu k khMr=z,bpi=pg4 C=p, + pgz,

€ P=-pgz+py+pgzo =00 +pg(z, — 2)
Suyra Do+ V(2o — 2) (1)
A)D4Yng t h. nhblt c¢c,a ph€ehng tr3nh ch brTl
t4i Li Wm bblt k3 trong chblt |, ng L ng c
Chiapt(l)choyt a L€ c

z+§=zﬂ+%=>z+i—’=mnst(2)

(2)D4Yng thpthah ©fa th_y tonh
MHt k h§cptt anHtYFd3ekB,d,spFd, =0

F,=—g=>—gd, =0

=>d, =0 =>z =const
Vdy trong tr<€ ng h' pltoof8ctmhttph?3Ingmk

n“i v,i chblt kh2z |12 t€ ng:
d, =—pgd, dp dg
. VYo z__ P _ __
Ta co { p = pRT _>p QRT{EJ
Tz s, thay L i nhi t L, theo

3.2. C8c 8p sumt:

Kpsuit || Apsuatdu | i Apsuil
tuyét doi || (twong d6i) | ! chin khong

08200 N/m* —— ----100 N/m?
Apsuatkhitdi: _L L0
98100 N/m?
98000 Nfm* —— -+ - 100 N/m? = 100 N/m?*

0— 98100 N/m?
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321.Apsublt tmyl "t &p isublt to"n phfn v ' L€

, .. p=po+ V'h ..
322 subtn/dgw@pet h3 ch¥Wng t p=pp. 8p Sublt
NJu mHt tho&8ng chblt phs¥Yhg ti Jp x¥c v, i
323. A sublt cpxOnjukmt Mg ch¥%ng ta c¢c- 8p s

Pck= Pa- Pt ¢
Pck= -Pd

gi 8 akaxgffn p N @O 1 0 mH

Ap sublt ¢c- thW biWu di_n d€ i dUlng ¢
ngn, r<€ u, dfu, ...)

P
T. pAL, cao lhgyit L7
Pd .
PaA L cao §hpz$ublt d€e:
.. Bck

PkA L | cao 8p stndtsttTch©n kh®ng:
324.BWu LY phon b" 8§p sublt th,y tonh:

S, ph©n b" 8&p sublt | °n th" nh chdn
L€ ¢ x©y d, ng d, ,a v o mphghlhy "t rhdanh t&m|
ch bln c¢c_,a 8p sublt th_y tonh.

Bi Wu LY phs@n thuy &p Ls i, 8&p sublt d-e€.

By P P
—r b hi
p#h ph P
ck ¢
P : p p pKly p Py
! D : .7/ h3 ! é By, pm=Pa
pck_,yh pfkfy.h

p"y=h-h,



3.3. C¢8c
Po he
b, v
C
A Pc: = P-g-he
Paa— P-g.hy
3.3nh. Lo 8&p h°’
L™ m t "ng th_,y tinh tIo0omm,
L, 2 LfFu LQu h' m t Lfu thtn
Li Wm cfn Lo,l °crhbttr dnogig ndgdndyo
L " nh. " ng Lo ngp Lm" y8pc srubl id-e.
Pa= pat ¥h
Paa= Pa-Pa= ¥h
3.3n3y. Lo 8p kzn:
L™ m t "ng th_,y tinh to0omm,
L, 1 Lfu LQu h" v 1 Lfu k2n,
L€a L/Jn LiWm cfn Lo, chblt |, ng
L- v™ x8g Lon&p ‘nngy Llcotn gy .6 u Bt i
Pe=po+ ¥h=¥h
P.= ¥h
333’ ng Lo 8lpo ngpe sublt ch®©n khtln

sdiYmg chs
g tho8ng

8p m t gi

sdimg chs
m, t Lfu
d©ng |

g.
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Ls.

Poa = P-&-hg

Pa= ps+ ¥h
, Peka= Pa T Ps= ¥h
334. A4 kJ] dngULW Lo 8p sublt d€, c¢ch©n kh
Lo 8p sublt de:

P Ap=g.Ah.(p, - p)

Trong Lo4Yn cong c¢c- ch_a m!i <chblt kh
Lo L, ch°nh 8p gi_a 2 KkiWn. b¥fFahd¥®wg L$®
§p sublt ch®©n khl'ng. M!i <chblt c¢c- thw I
sublt cfn Lo

Ta co: Dp = gDh(r;-r)

3.4.5. Binh thdng nhau:
Trong b3nh thtng nhauwp>rg- - Xhdhtatigblt, d

b3nh ° trYYng th8i c¢c©n b33ng nghoa |~ §p
Pat r1.0.m=patrag.hy
_r2
suyra; = ——

h, r,
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Vdy chi Qu cao c¢c., t chblt |, ngritrothil © n
hh=h,. Nghoa |~ mHhgthio8ggcoablblt trong ha
nhau ° c¢¥%ng m t L, <cao.

3.47ég mM° Lo §p:

-no 8p sublt d<€ :Manomet

-no 8p sublt c¢h®©n:Vecarheh g

-no 8p sublt d€ viMawhWoumdéh?! ng

d
23. nMnh T uot Pascal

MAc :t iphu8t WwdtWuPd&sadl Iv™ ng d_ ng L nh

Pascal 1623-1662 , Phap

X®t b3nh n€ c¢c v° kh2 L€ ¢ Ldy k2n b
mHt ng cCp "spblt tY9i LiwWm 1 v~ 2;valklt k38
Trong hai tr«€ ng rhapnhauli tr  ng tre°n pi
lG

I 1|
Po _
[» |
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Tr€ ng h&90. 1:
Po= p+gh

P20= o+ ghy
tr<€ ng h&,po. 2:

Tr°n mHt t hetPmngn n €pisp€ghi+Pp =po+ Dp
P;= po+ ghe+ Dp = o+ Dp

V. Dp=PIS
Vdy §&p sublt tonh do ng#6lHi | )] ng t&€cc
nguy°n vGn LJn m i Li Wm trong | ., ng chbt
Theo L " nh |l udt Pascal ta chJ tYo ms§
c8c b, phdn truyQn |  ©c.

2.5. Chuyon LingYaoagyapbhbAnh wehoagchmt Xk
MAcCc ti °u:

Cung cblp cho h ¢ sinh sinh vie°n kil
§p sublt, ph€ehng tr3nh mHt L3Ing 8p Vv 1
| ., ng ph3ng v,i gia t ¢c khlng L i.
2.5.1. H" m ph©n b" §&§p sublt

Hi " n t<€ ng n" ydfcu, tnr&ncg xbe cchh/] h, a

| cé.) .
Z
s . T
h 4 __‘é_k_ﬁ_
A z - 70 — >y
x ig -_‘45’..
Lo
L .
Xublt ph8&8t t. ph€ehng tr3nh ch b[n xda
kh"i g"m c- tr ng | .c v™ 1. c¢c qusgn t2nh
L ¢ kh'i:
Tr ng Gemg
L. ¢ qu §nP t=2mdy;
£ Fogay
Chi JJucgliactkh” i 1 °n c8c¢c tr_c ox, oYy

Fx:_aqt, Fzz'g, Fy=0
Ph€hnagulter 3 nthh, y t onh:
do=p(Fxdx+ Fydy+F d,)
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Thay c8§c gi§ tr° v~ o ta L€ c:
dp =p(-9.0; T &g .ch)
=> dp=-pQg.0, T pag: .Cx
=>p =paqgXi pgz +C
X®t LiQu ki n bi°n: t49i Li Wm O(O0, 0, 0)
TasuyraC=p => p =-pagXl P9z + p
Vdy c¢clng tphrpepagx poz (hbitm ph©n b" 8p s ublt)
2.5.2. Ph€ehng: tr®nh mHt L3Ing 8p
Ph€e€hng tr 3 nhdx+Rty+RdR=n0g 8&p F
L ¢ kh'i:
Tr  ng Gemg
L. ¢ g u:§nP t=2mady;
Suy raF = § +a,;
| ¢ kh i 1 °n ¢c8c tr_c oX

Chi JJu gia t ¢
F, = —ag,F=-9,F=0
iz

Thay gi 8 tr v~ o xzi'-EtHZCCh ph©n 2 v/ ta

X®t LiQu ki ' n bi°n: tUi=msuwWanC=0( 0, 0, 0)
. Gt

Ta c¢c- L€ ¢ ,qa(}axﬁ*lﬂgngﬁ>r3z¢1-r?I

2.5.3. :Nhdn x®t

Vdy mHt LJng 8p | 7 ¢ 8axmmtit agsadiehn: n g h
tga = -alg

NJju a > 0: chuyWn tabeg<n g0 ndhhrablith 1dfmg LQ
sau.

NJju a < O0: chuyWn taiia>n g0 cchhdait dIf nn gl Qu
tre c.
26.Chmt |1 Yng trong b3nh trAc wtaenstOn Li n
MAc ti °u:

Cung cblp cho h' ¢ sinh sinh vi®°n kil
§p sublt, ph€ehng tr3nhhBtHiNngLAm@engp bv nhr
L ng quay w=iconstdn t ¢ g-cC
2.6.1. H m ph©n b" §p sublt

n€ ¢ s d,ng trong ctng ngh |~ ¢ |
b2ch. Khw= quarnystv_ mHt tho8ng | »m xu ng
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Pa
F
1]
LY
X L)
|
' |
|
o ¥
F,
x ]
L ¢ khismg tr ng | ¢
P_’”:mj‘_}"ﬂﬁ; | ¢ qusn t2nh |y tom.
Gia t c¢FkEgetikar i
H3nh chiJ/Jju ¢, a gia t a,od lac kh i 1 °n «c¢8§

Fx= Wtx; =ty ;F,=-g
Thay c8c hg€RngadtrByriyyo tmnh:
dp= r(ut.x.d+nty.d, i g.d)
t2ch phon mzwmﬁ-x?zﬁamz%ze"p‘gcz+ﬂ‘
=%f&2+yﬁ—1wZ+C
X®t LiQu ki n Dbigvn tt%ii nOHt0, Ot,h00)8§ng p =

Ta co X=y=z=0;p=po
=> C:po
sz

Cing th cp8m+ subltgzth™m phon b" 8p sublt)
262.Ph€hngmkt 3 BAng §p:
Thay v' o ph€ehng tr3®nh mHt L3Ing 8p:
Ph€ehng tr3nhdxmitdy+RdJA=n0g 8p F
L ¢ kh=img: tr  ng | ¢
P= miw? |l ¢ qus8n t2nh |y t ©Om.
Gia t heFegsh d
H3nh c¢chiJju ¢, a gia t ¢ | ¢ kh i 1°n c¢8§
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Fx= WAx; =1y ;F=-g
ThJ]] v o tr°n Et?=angt—4l-€h phon 2 v/
263 Nhdn x ®t :
MHt L3Arigc&g mHt parabodoid tr€ ¢ d c t
Phehng tr3nh zr#l—%rh‘htm§nml@t thog&§ng clng |
B MZRZ
n . dO©ng c hblt Iﬂ,h'n=g¥
27. Lxc t8c dAvhmgclvanchatt L1t trong chmt
MAc ti °u:
Cung cblp cho h k scin&c sidnmg ve‘°a IQb
trong dMHblt RIKULNh gh mHt cong.
2.7.1. MHt ph3ng.

T2nh &p | ¢ P t8&c d_ng | °n di n t2
chiQu, tr s v~ LiWm LHt c_,a P.
C8ch t2nh: t2nh dp t8c d,ng | °n d§s,

P.

Ph€hng ~ShivQu:&€P ng v

Tr sghsS P =

ni Wm LHt c¢c,a 8p | c: gil s h3nh pt
v.i oy. G i D |7 LipWml Byt memean Pcca I @
tr_,c ox, theo L nh I'T momen c¢_ a nenp |
c.a ¢c8c | ¢ th” nh phfn dP L i wv,i tr_c

Py =gh.S.yb =gysina.S.yp = gsina.Jox.
V, ix=d+yS: | ° momen qus8n t2nh c¢c,a S L i
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Thay c¢c8c gi 8§ tr° v 0o biWu th_ ¢ tr°n ta
Yo=Yc+ dycS

Tr on ge nomenduatine, a S L i vV, tr, c song s

C.

Tr€ ng h p h3nh ph3ng kh'ngpc- tr_c L’

272.MHt cong:

E’lpn xh-

NJju mHt cong c¢c- h3nh dldng khlng gi a

t " ng h  p h’ | ¢ khd nyg” gm atn msgEXu hlo c.a Tn
thudt mHt cong th€ ng | " nh_ ng mHt con
vdy t° " ng h p c¢c8c | ¢ pho©n t° s& cho <ch

th> nh 3 th”nh phfn gMmBE0o c8c tr_c t a L

F=F2+F2+F;

I:X Fy Fz

C8c g-¢c h:eF—ngcosbslrscosg:F
Mu " n x8c L nh L€ ¢ c8c | ¢ F ta phT
| ¢ chblt |, ng t&8c dkinag d_.°an mHdit ocoomg I
thudn ti n cho vi ¢ t2nh ch¥%ng ta c¢ch’
th3ng L. ng v°™ mHt oxy tr¥ng v, i mHt t
t2ch dS ° L, sau h trong§pm hsltbltl | tnrg®. n vIE
| © gi "ng nhau v~° L<€rght2nh theo clng 't
Cp |, c t&8c d,ng I °n ph©n t°~ |, ng: d

dR= dF.cos =r.g.h.dS.coa =r.g.h.dS.
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dR = dF.co® =r.g.h.dS.cos =r.g.h.dS.
dF, = dF.cog=r.g.h.dS.cog=r.g.h.dS.

Tr ong x8S5,dSd Sl © h3nh chiJJu c,a dS | °n <c38§
MHt kh8c ta | 4i ¢ :
Fy = R = prx. S5 F, =R = pr,.S;; F,=flR,=grmdS =G

Nghoa JAch2inhc bRing tr ng | ¢ c¢c_, a kh'i
mHt cong v~ mi JQu L@kt | comdg nih®  hmHLit ho
l °n nJJu mHt cong b chblth®, mg XXynd.°nn
| ¢ L€ ¢ x8c L nh theo c¢c8c cosin L nh
th3 | ¢ F Li qua ttr_cfu.Omefmitl €@u T haly
T LW ti n |I°i trong vi ¢ t2nh togn.
28Vot L1t trongiebmrtn¥¥ng Yn LMnh
MAc ti °u:

Cung cblp cho h ¢ sinh sinh vi°n vQ
v’ vdt ni.
2.8.1. mimeth | udt A

M, tdtv ngdp trong | ., ng chblt |, ng ch
tr° c¢c.a n- b=3xng tr ng | ¢ kh' i chblt 1|,
h3nh h ¢ kh i c¢chblt |, ng b chi/Jm ch, L

Tr  ,s'gV. P

Vo ThW t2ch kdt icheih/pbh cdh ng b v

g Tr ng | € ng ri°ng c_.,a chblt |1, ng.
273.Vdt LHt trong chblt ;

ni Wm ERt: n® t©Om thW t2ch chblt |, ng
ni Wm LHt c¢c.,a G: tUi t©m kh' i C
ni Wm LKt tcYia tPOm L Xy D

C- 3 tr€ ng h p x[lTy ra:
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Khi PA< G : Vdt chttm€xmug nhg” @8y3nh s’ 2)
KhiPn> G: Vdt0mai6 G = P

V.V:d: phfn thW t2ch c(iar €dngnlydp h¥om
KhiPA=G: Vdt | h | {({nhg€tdg k pth2nHHS 3)

b) o A
) e,

Pd s
CTSD
G vG

V3 wdygh " n L " nh n"y ph, thu, c v' o v t
NJJju C n3um d€eVidtDchuyWh ihng
NJju C n3um caddhihmchdyWn L[ nb khtng
Nju C tr%ng Wdit ©n b3Jung phi/Jm L nh
274NV dt n" i

Hinhtréne c¢8c L nh nghoa sau:

-MHt n i : |7 mHt ph3ng m° chu vi ¢, @
-Tr_,c n"i: |7 L€ ng th3ng g-c¢c v, i mFt
-Tr_,c¢c nghi°ng: | ° tr_c¢c L"i x_.ng c_ a
-n€ ng m m n& giab " tU¥/Jn gi_a vdt n’
C&c L nh nghoa tr°n _ng v,i vdt =~ t

th3 t©m LXy D cl g Gihaog Wi Wm LtJrn, ov ' n tir
LXy m, i g i |7 t©m L nh khuynh M.



37

Khi g-c¢c nghr“®ingvc, la€tmg ct hq nlgs Lcngt
xem nh€e toOm LXy di ChuyWn tr°n cung tr
k2nh L nh khuynh) khi vdt b nghi®°ng ¢

;G .
on dinh: MD>CD khong on dinh:MD<CD
—M cao hon C —M thap hon C

-NJJu M cao hhn C(Tys €t k3 nnguXdui &  cch oG v
vQ trYng ths8i c¢c©n b3ng.

-NJJu M thblp hhn C(T) th3® ngX%Xu | ¢ c-
-NJJu M tr*ng v, i C(T) th3® kh*ng c.,n

tr2 ban Lfu tr€ ng h p n"y g i |~ ¢O©On
B"i tHpgchze

1.X8c L nh L, cao c,a ¢, t ne€e ¢ doGng | °r
ch  u 8p subltpyEHIGAt.MHXE§ ¢ L doph /1 § ©.8ns. u blt
Gi [i P-
Ch  n mHt L3Ing 8&p tUi mHt tho§jnq Jc,,a ch
b

Taco: py =
; F;Ap Ps ; Poy h
VER aY Po=ps+tgh LA ;
Ps = Po +g.hy oo ki
_ _ vt
v n=Po- Pa_(106-1).98110 - 06(m) [
g 9810 X
N J] u=0I8m thi Hinh 1
Y po=gh+ p, =981008+98100=105948N/m? =1,08(at) P,
2.M, t 8p kJ] Lo ch°nh th_ vy ng©n\L n" i v,
ne, c. H

a)X8c L nh L,
130mm v~ 8p
N/m?,

Hinh 2
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byYCp sublt trong b3nh s€& thay L i nhe€e t
b=ysng nhau.
Gi Ti
a)X8c L nh L, ch°nh:m c¢c th_y ngon (t3
Ch " n mHt L3ng 8p nh€ h3nh vE& :
Taco: Pa = P
Pa = Po * Guyo-(h +hy)
pB = pa +gHg 'h2
Y Po + Gnpo- (L +h) =P, + G5 0,
U h,(Ghg - G0) =(Po- Pa) * G0y
MapO'pa:pd
Vdyh= Pa + G0 _ 40000+98100,013 _ 0.334(m)
(Gupo - Gg) 132890 98100
byCp sublt trong b3nh khi m ¢ th,y ng©o
Ta co: pC:pD pc=p0+gH20-h pD:pa
Y p0+gH20'h:pa UgHZO'h:pa_pO:pck
U pg :gHZO'h:gHZO'(h1+}/2h2)
= 9810(0,13+%.0,334) =291357° 0,0297(at)
*Ng©n h"ng c©u h,i trdc nghi m ch€ehng
TT CAU H_ | nCpP C
1 |C8c | x¢c sau thuic | ovi |¥ D
a) T ng | ¢, HB) c ma s8lty t ©
c) Ap | ¢ d) Tr  ng | ¢
2 'In© thiAt |l op ph_ _ng tr3nh C
ng.  yi ta x®t:
a) T&8c L, ng c_, a | ch bcth ki
l ., ng.
b) T8&8c L, ng c¢c,a | ¢ kh" i
c) S, cOn b=y“1ng c¢c_,a | ¢ Db
Vi ph®©n thW t2ch chblt | ng
d) S, cOn b=yng c¢c_,a | ¢ b
thw t2ch chblt |, ng | . n h_u
3 |[Ph. ng tr3nh vi ph®©n c¢c©n b B
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th® vi At d_ai dvy ng sau:
a) dz=gdp b) C[ 3 c©u ki a
c) dz =dpg d dp=-rdz

Hai dvY ng cva ph_ _ng tr?3nh
a) Peamgdhl

. u?
Dl—ln Z+g"_‘—:COn51
G g

.p U’
b B £Frg— =lconst
) d 2g

DUngPp=p,-rax-rgz

c) Dflm,thlDl'—'lngZ+%Fconst

d) IDEF@Wng']]ngZ+%;C0nst

ChXZn c¢c©u L¥ng:

a) Cp sublt thu tonh tUj
thi khac nhau.

b)) Cp sublt thu tonh |~
c) Cp sublt thuc-tarmhl ¢
| € ng v! he€ ng.

d) Cp sublt thu tonh 1 ut

Ha i b3nh thng nhau choa h
hai b3nh ¢c- th® ngang nhau

‘l’pl
@

a) p<pu, 91> Qo b) p>puL 91> g2
C) P=p2 91< g2 d) p=p, 91> g

ni cao Lo 8pLs@mttdongu= hm
15m cit n_ac. Ap sumt d_ t
a) 15at b) 14at c¢) 1,3at d) 25at

Mit xe h3nh hip chuv nhot |
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chuy®n Ling vaia=g9%9%8am/& X dvXan

hM vZ 8p sumt tui <c¢c8c Li ©On
B A
\
C D
Q0O

a) P<pPe<pc<po. b) B<pPa<pc<po
C) m>Pe>pc>po. d) B>pPc>pa> o

9 [ Xe choa c¢chmt [IYng | °n dXc
dt n LZu, so vai ml®t phiAdg
tho8ng chmt | Yng (L. yng n@G

\/V _‘;/V o t/V
Hinh 1 Hinh 2 Hinh 3
a) Hinhl b) Hinh3 «¢) Hinh2
d) Ch€a x8c L nh L€ c

10 f[M8y ®p thut | xc | " m vi Mc t
a) n" " nh |l udt Archi mede
b) L. c t8&c d_, ngph3mg c hblt
c) S, truyQn nguy°n vG_Gn
l ., ng tonh
d) L ¢ nh,_,t ¢, a Newton
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CHhwNG 3: TH., Y n, NG L- C H C.
M« ¢ h€ehiRkgi03 MH

Gi. i thi wu:

Ch€ehng n"y cung cblp cho sivaQh Lvin°’gn hh
c.ahblt |, ng, c8c s, chuyWn L ng, ph<€ehn
c.a chblt |, ng.

M, c ti°u:

-Tr3nh b"y c¢c8c kh8&8i ni " m vQ L, ng h’
chuyWn L, ng khlng " n L nh, chuyWn
L€ ng d, ng.

-Thi Jt I dp ph€ehng tr3nh |Ii°n t_ c c_, a

-Tr3nh by L€ ¢ gia t ¢ chuyWn L ng

-Thi JJt | dp wggh€ehng tr3nh

-ThiJJt I dp t2chl ehO©OpheBe@ilingr t nh nh

-Tr3nh by L€ ¢ ph€ehngBepchn8upi tthrWW nhil™r

-Ph®n t2ch L€ ¢ nh_ng Bednding s~ tronc

-Thi JJt | dp ph€ehng tr3nh becnBecnult ho t

cthl n.

N i dung ch?2nh:
1. KHCI NI M CHUNG:
MAcC ti °u:

Cung cblp cho h ¢ wiOnh hsiynH  wig® n ckic/]
nh€ 8p sublt vdn t cé, c¢c8c L nh nghoa
l o4i s, chuyWn L,  ng L-.

Trong ch€ehng n"y s& nghi°n c¢c_. u qui
d, ng gi_._a chblt linppng v~ wvdt tilJ]]lp x%¥c v,

Vi’ ' c nghi°n c¢c.u cing bdt Lfu t. chbl
nguy°n t° hay theo ph©n t° |, ng, Sau I
L€ ¢ coi | mti tr<€ ng li°n t_c, c&c L
di nnbhRmg h" m s° |i°n t_c trong khlng

1.1. Cacthng s X c¢_ bd n:
1.1.1. Cp sublt th,y L, ng:
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P=13R+p+p)
Trong chblt |1, ng |IT t€ ng n- t8c d_n
mHt t8c d,_ng. trongh<ehmbtt v~ ongmHth, tc§c h
h® " p c.,a hai th " nh phfn . ng sublt trong

tuyl/Jln.
1.1.2. Vdn t c:

Vdn t " c¢c chblt |, ng t4i m t Li Wm nhbl
Liwm t ¢ th i (kT hi‘u u).

ndi | € nggnthayvyh€ i c¢cl[ h€e ng | Xn ¢
vi ¢ x8c L nh rblt ph ¢ tU4p

Trong th,y kh? k: thudt ta th€ ng d

- 1
u== pju.dt
T
n"i v, i chuyWn L, ngddnaggc-<chllchH, K nig¢
ch¥“ung ta th€ ng d%ng vdn t ¢ grung bs3n
v=1 ds
n"i v,i c¢c8c d,ng kh2 ngo”i wvdn t ¢,
trdng th8i c¢c.,a n-. S “thmy L i ta,2a ta
ph, thu, c v"o0o c8c qu8§ tr3nh.
1. 2.t2ndc Ling hXc cva chmt | Yng:

C- 2 ph€ehng

ph8p nghi°n ¢, u chuyWn L, 6 n
+ Ph€ehng phs§gp
u

Lagrang nghi °n c¢c_ u ct
Lo l¢g.ngy.c8&c mBMm td&ngh

nghi °n c¢. u qu:
t" chblt |, ng ch%»ng ta c¢c- thW x8c L nh
m? [ bysng p Snh r =71 (X, vy, z

t h€hng tr
+ Ph€ehng ph8p uwle nghi®°n ¢_ u chuyWn
h

L™ n tragng@nkhTrgong ph€hng ph8p n"y n-
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trung ( vdn t cé.) T. L- ch¥Wng ta x8c
L€ ¢ m* t[ b=xng ph€hng tr3nh: v = v (X
*n€ ng d,ng:

L™ L€ ng cong tr°n L-rwwagth, vdnitpc

|

r€ ng cong tY9i LiWm L-. T. L- ta suy r
tuy/n v.i vec th vdn t ¢ t4di m t Li Wm
CFn phon bi "t qu: LYo v.,i L€ ng d,n

Qu: LYo LHc tr€eng cho schbbi /Jn ntghit°h
ian, c¢c,n L€ ng d,ng biWu di_n ph<€hng
h® i LiWm. trong chuyWn L ng d.ng ths3
-C8§c L€ ng d,ng t a | °n mmittv. ng K?2
chblt chly Lfly tdr,onngg algiidy °dn, ing ,khtng t h'
dong.

g
t

-MHt cdt €. t v~ mHt cdt € t nguyebit
cl[ c8&c L€ mg dgmg°f t ).
-Chu wvic) € t:L€Ycg gtii /Ap mtlh " ©lat v &Bn t g iv

d, ng chly.

5
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-B&8n k2nh phtu” t cs”  (Bi. a mkWeceec dt €

Tr€ ng h' p d,ng chly ¢c- 8&p trong " ng
nd® d

RhZW,C:m— Z

-L€u | € nd:€ul chb®Hth Fywt gwat mtriong L
L€eu | € n(@¥sy h Wd®@,® c h

L€eu | € ng tN/S) nd6, Gl (€=gQy

L€eu | € ng Kkys)idMIMEMe g.Q)

(]

L€u | € ng c¢c,a d,ng nguy°n t : dQ I~
cdd t nguy°n t° trong mt Lhn v th i
n€ ¢ t2nh theo c¢ctng th c¢c: dQ = wu.d
Trong L- u : Vdn t ¢ th ¢ ¢, a d,ng

dWw: Di n t2cHh mHt cdt € t (m

T2ch phon 2 v/ t heo tgiwyt lduidtn p @n.
vdn t ¢ trung b3*nh tr°n m t mHt cdt €
Q =v.wsuyrav = Q/w = const.

L€e€u | €© ng to"n d,ng |~ I <€u | € ng ki
L ng trong to"n d,ng chly v, i di " n tz2c
1.3.Phanl® i chuy®n Ling:
* Theo th i gian: chuyWn L ng L€ ¢ chi
ChuyWn L, ng d.ng (chuyWn L, ng ~n L’
theo khtng gian v~° kh'ng bumo. L i t h*
ChuyWn L, ng khtmg &hiqgg(cmuywWmhb, : ¢
L ng biJfJn L i theo kh!'ng g@Wwn. v~ th i

* Theo s, ph©n b° vdn t ¢ (trong chuyV
D..ng chl[y LQu khi s, ph©n b~ vdn t°

gi "ng nhlBui X khNe® ¢ 49 1" d,ng chly k
] 2 ] ~
= = =7
I 2 / b

* Theo gi § tr  8p sublt:
D, ng chly c- 8p | " d, ng chly khlng
8p | d,ng chly c¢c- mHt tho8ng.



ChuyWn L,  ng L i dfn: | " chuyWn L, 6 n
song xemWmhiE chulyQu.

ChuyWn L, ng L i g blp : |l ™ chuyWn L, ng
L i L, t ng,t d c¢c theo chiQu d,ng chly.
ChuyWn L, ng m <t chiQu hay ¢, n g i |
ChuyWn L, ng 2 c¢chiQu hay ¢, n g i |7
ChuyWn chimgu hay c¢c,n g i |7 chuywn I
ChuyWn L, ng xo08y | " chuyWn L, ng khi
quay quanh 1 tr_c t_c¢c th i Li qua bfln
C

X088y th3 ng+¥€ .
2. PHhuyNG TRCNH LI agN T, C:

MAcuti®
Cung c¢cblp cho h ¢ sinh sinh vi°n vQ
li°n t_c c¢c_,a d,ng nguy°n t°~ v~ to’"n d,
2. 1. PhAnhngi tn tAc cva d,ng nguy°n t X:
Ph€hng tr3nh |li°n t_c t ng qus8t: Vit
b/
£+div[p.ﬁ]=ﬂ
n" i dvy.nig chuyWn L,  ng ~n L rreleonsthblt |, ng
ap . dl_}_é’ux_kau},_kauz_n
Fri 0 == phwong trinh ¢iVli = ox | ay 3z

X®t m, t d,ng nguy°nrt caeamauty Wnx &t nigo
gi . a 2 -mMit2i  dt 1
TUYUi mHfL cdt mBt , c dbtdnett cdw
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TUi mHE ¢ dt mBUt 5, c itdpe.tt cdw
Trong khol[ng th i gian dt.
ThW t2ch chblt1lduydwmdf chl[y qua 1
ThW t2ch chblt2ldydwdt chl[y qua 2
V3 vdy ta andwmdt=uwdw.dt

Hay: Urdwi = Udwo

Hay: dQ. =dQ
n©y | ph€ehng tr3nh Ii°n t_ c c¢c,a d,ng
22.Ph_ _ng tr3nh i °n tAc to"n d, ng:

Mu " n | dp ph€ehng tr3*nh |i°n t_c c, a
x8c L " nh _ng v,i mHt cdt w ta m r, ng
th" " nh to"n d,ng b=ng c¢c8ch t2ch ph©n ha

ﬁJldV\ﬁ = ﬁjzdwz
wl w2

SuyraQ=Q

Hay vi.wi = Vo.W,

Trong d,ng chly | €u |
trung b3nh lutn t° | ng
3. PHhuNG TRCNH CHUYQgN n,
MAc ti °u:

Cung cblp cho h ¢ sinhpé&iemhgvitanhQ
L. . ng v phehiSgpket r 3 nh Navi er
3.1. Ph_. _ng tr3nh _le thvy Ling.

Trong ch€©hng 2 ta nghi®°n c¢c_u vQ try

€ ng qua m i 1
h  ch v, i di n
NG:

t onh
= 1—}
F— — gradp =
) P
Khi 1 €u chblt chuyWn L, ng ta c- th°m
Vi whgo nguy°n I I ch blfn c¢c,a L, ng |
s 1—  diu
F——g?’adg;':E (1)
Phe€hng trTmhyWn gih@w c_,a chblt |, ng |1
1d d
g ldp_du
p 0x dt
1dp du.,
— y T Tao = (2)
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ldp du,
- T
(1D&@2):n€ ¢ g i | " ph€ehng tr3nh wl e th,
Chblt |, ng chuyWn L ng°nhdmugdhbhay 10OQu
tr3nh wle th_y L, ng s€ tr° th”" nh ph<€hn
Chblt |, ng chuyWn L,  ng trong "ng ¢c-
ph3ng oyz th3ng g-c¢c Vv, i tr_,c "ng d,ng
th3ng g-b3mgi omkut P L- ta c¢-:
%:duzzo_duX
d dtdt’

Vdy trong mHt c¢cdt €t c¢c,a "ng d,ng c-
b theo quy ludt th_,y tonh.
3. 2. Ph_ _ ngil Stokes nh Navi er

Ha i lng Navier (ng¥€ i Ph8p) v naySt ok
d€ i d4ng kh&8c ph€hng tr3nh tr°n, ti n
sublt v, i c¢c8c gil[ thuy/Jt nh€e sau:

Cp sublt th_y L ng p t4i m t LiWm |~
tuy/ln | °n ba mHt vu?! ng-18pcrpytpk) nNhau qu

C- dblu tr. v3 c¢ch n chiQu d€hng | "~ ¢

ng sublt ph§gp c.a chblt |, ng nh,t L
ph&8p bd sung

Pux = -P + 0k V , Oix = 2muu/px 7 2/3mdivu;

Py =-p +dyy Vv , djy = 2muuy/py T 2/3.mdivu;

Pz=-p +d;; vV, di, = 2mMuu/pz 1 2/3mdivu;

ng sublt ti]p:

Theo newton: ng sublt tiJ]Jp g©y r a |
ddng t<€hng . ng. t{lpm=gndufbt ph3ng ta c-
Hay viJ/JJt d€ i dUng vecto:
du =F- 1gradp+/7DfJ +1u.grad(diva)
dt r 3
TrongDi-t o8n t Lapl as

n=mr-L, nh,t L ng h c.
M t s° nhdn x®t:
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n"i v.,i chblt | ragckhshgnhA®ndlL®ucs= 0
du_— .1 .
tr°n c— =Hd-Yrg@dp+mu
dt r
| ) du_— 1 . )
Khin= 0, nghoa | chbig=ﬁ-,—rgrgdpm| t &h bl
t r
( . “du
kh*ng chuyWn L, ng ( tr4dng th§|a=’t0(pnh)
= .1 “
N° n c-O:Ei-H;rQ@idpr)©y clng ch2nh |~ ph€hng t
KNJt h> p ph€ehng tr3nh | i&,nvap.c L, LW

4 . PHhuNG TRCNH BECNULLY:

MAc ti °u:
Cung c¢cblp cho h ¢ sinh sinh vi°n ki
Becnully ¢,a d,ng nguy°n t°, to"n d,ng

4. 1. Ph BagnuhkrPFPwywhcho d, ngg nlgihugt®’ emh t YO hi
Yn LMnh:

Lbly t2ch phon Becnoul || cho ph<€ehng
ki " n ¢, thwW th€ ng gHp: <chblt |, ng chu
d. ng ch" c¢- tr ng | ¢

Nh©on 2 vJ] ph€ehng t
c8c vJ] ¢, a ph€ehng tr?3

ryiabd Re0,ik=dx, Cdyng
nh (2) ta L€ c:

d 1(8% + 2o+ 2Py )— B 1+ B gy 4 Bz g
9= ™ Ty T ) T T e P e
dz— tap—a“
gdz— Zdp=d|

Lbly t2chrsdor®tn 2 vIJ]:



