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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce
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CHINH kh’éch hang bang c6ng nghé 1.Ban
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NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.
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CHUONG 1: MO PAU

81.1 —Pinh nghia moén hoc.
Thiiy luc condugc goi la Co hoc chat [6ng ttng dung.

- Thay lwc nghién aru: Cac quy ldt can Bng va chugn dong
cia chit long. Cac bin phapang dung cac quy lat dé vao thrc tién

- Thuy luc dwec chia thanh hai i dung lon: Thuy luc dai
cuong va thy luc chuyén mon.
Quan hé gia cacdon Vi

- Lwc: do bang Niuton, ky hiéu N va ding dugc do bang kilogam
luc, ky hiéu bang kG (AN = 1kg.1m/3 = 1m.kg.&; 1kG = 9,807N:;
1N = 0,102kG).

- Ap suit: do bang Pascal (Pa); kg/chtatm); atm tugt doi; mmHg
(1Pa = 1IN/ = 1,02.16kG/cn?; atm tuyét d6i = 760 mmHg).

- Khéi lweng: do bing kilogram kidi lwong (kg): gam kki lwong
(9); kG/m* (1kg = 1Gg = 0,102 kGEm?).



CHUONG 1: MO PAU

81.1 —Pinh nghia moén hoc.
Thiiy luc condugc goi la Co hoc chat [6ng ttng dung.

- Thay lwc nghién aru: Cac quy ldt can Bng va chugn dong
cia chit long. Cac bin phapang dung cac quy lat dé vao thrc tién

- Thuy luc dwec chia thanh hai i dung lon: Thuy luc dai
cuong va thy luc chuyén mon.
Quan hé gia cacdon Vi

- Lwc: do bang Niuton, ky hiéu N va ding dugc do bang kilogam
luc, ky hiéu bang kG (AN = 1kg.1m/3 = 1m.kg.&; 1kG = 9,807N:;
1N = 0,102kG).

- Ap suit: do bang Pascal (Pa); kg/chtatm); atm tugt doi; mmHg
(1Pa = 1IN/ = 1,02.16kG/cn?; atm tuyét d6i = 760 mmHg).

- Khéi lweng: do bing kilogram kidi lwong (kg): gam kki lwong
(9); kG/m* (1kg = 1Gg = 0,102 kGEm?).



§1.2 — Lich sir phat tri én.

§1.3 — Khai niém chat |éng trong thiy lwec.

(1) Phdn t# chat léng dugc coi 1& vd cung nb, dong chit, dang
huong va lién tic.

(2) Chdt léng va chit khi khac clat ran & cho mbi lién két gitra cac
phan ti rat yéu nén co tinh ditong & chay hoic néi cach khacé
tinh chay.

(3) Chdt |éng khac chit khi & cho khoang céch gka cac phn tir chat
long so \6i chat khi rat nhd nén sic dinh phani rat 16n 1am cho
chat long giir dugc thé tich khéng thaydoi. Vi thé chdt léng 1a chit
chay khdng néndwoc va chdt khi la chdt chay nénduworc.

(4) Tai mdt tiép xac giita chit long va chit khi, véi chat ran haic véi
chat 1ong khac: do dc hat day cac phn ti sinh ra $c cing mit
ngoai, Ny co src cing mit ngoai mét thé tich nh caa chit 1ong dat
& truong trong lec 8 ¢é cang tirng hat. Vi vay chat 16ng conduoc
goi 1a chdt chay dang hat.



Trong thy luc c6 the coi nhitng dic trung a» ban cia chit 1ong nhu
van toc, mat do, ap sut..v...v..la ham & cia khong gian, thi gian va
duoc coi la lién uc, kha vi.

§1.4 — NHhing tinh chat vat Iy co ban cia chat |éng.

(1). Pdc tinh thiz nhat ciza chdt léng la co khbi lugng, béu thi bang
khoi luong don vi (khéi lueong riéng)p. Khéi luong don vi p
bang ty so khoi lvong M vai the tich Wi tire la:

M
P = W (1 -1) bon vi caap la kg/m?

- Doi véi nudc: lay bang khoi luong aiadon vi thé tich nréc cit o
nhiét @6 +4°C; p = 1000kg/m.

(2). Péc tinh thiz hai ciza chdt léng: co trong lrong; béu thi bang
trong lrong don vi haac trong lrong riéng, ng tich $ cua khoi
lwgng don vi véi gia toc roi ty do g (g = 9,81mA:



M. R
V:,0-9=—g (1-2) bDonvicuayla ﬁ

W m3
. . N kG
boi vé6i nuéc ¢ nhigt @6 +4°C ) =9810— =1000—
m m
N kG
véi thiy ngan y:134OOOrF = 1360%

(3). Pdc tinh thir ba aia chit 1éng la tinh thaydoi thé tich (biu thi
bang A,) khi thaydoi ap suit haic thaydoi nhiét do (biéu thi B).

L 2 1 dwW
Khi ap sut thaydoi -——_ 2 _
B W dp m2/N (1 - 3)

A 9 ’ A A R 47 1 d
Soda.O\CuaAfESOCO\th t:ph K= =P N/m2 (1 —4)
B,, 9oi & md-duyndan hoi K: W dw

. 1 dw
khi nhigt do thaydoi A =1~ - 1/ (1-5)



(4). Ddc tinh thiz tw ciia chat 1éng 1a co src cing mit ngoai. Do gc
cang mat ngoai ma gat nudc o chng hinh au.
Strc cing mat ngoaidic trung boi hé sd sirc cing mit ngoaio,
bieu thi sitc keo tinh trén it don vi dai aia duong tiep xuc.

(5). Pdc tinh thir nam cia chét Iéng 1a 6 tinh nidt, 1a nguy@n nhan
sinh ra 6n that nang leong khi chat long chuyén dong.

binh luat ma sat tronga Niuton viét dudi biéu thic:
F = ,L/.S@ (1-6)
dn
Trong d0: F - sxc ma sat gia hai bp chit léng; S - dén tich tiép
XUC; U - \n toc, u = f(n) — quy lat phan [ van toc theo plrong n;
- hiang $ ty 1&, phu thuoc loai chat 16ng, dugc goi 1a hé sb nhét hoic
hé s6 dong luc nhét.

Pon vi do hé sb nhét ptrong e do luong hop phap |a£25 hoac kg
., ,. 1 Ns . 1 m M
don vi ing Wi 75— 9ol la poaz (p).



Tinh nhot conduoc dic trung bai hé so: v :% (1-7)

v goi la hé s6 dong hoc nhét. Pon vi do hé s6 dong hoc nhdt v trong

o m2 sz
hé do luong hop phap Ia? <
Bing (1 -1)hé so nhstcia  Bang 1 — 2.Hé sb nhét dong hoc v

mot vai chat 1éong  cia nxdc, phu thuoe nhigt do:

Tén chét lng toc,(poa-zo’) t°C | v, cn?/s|t°C | v, cné/s
Dau xang throng | 18| 0,0065 g 8:8122 20| 0,0101
Nudc 20| 0,0101 10| 0.0131 30 | 0,0081
Dau haa 18| 0,0250 19 0’0124 40 | 0,0065
Dau mo nhe 18| 0,2500 ’ 50 | 0,0056
Diuménang | 18| 04000 | [12] 00114

Dau tuyéc-bin 20| 1,5280

Dau nhon 20| 1,7200

Glixérin 20| 8,7000




§81.5 — Lirc t4c dung.

Tat ca nhitng luc tac ding 1é€n nliing phan tir ¢
bén trongw chia thanhai logi sauday:

Hinh 1 —1.

(1). Nhigng lwec trong (ndi luc): tac ding I€n nhau niing lyc tirng
d6i mot can ling nhau (theo nguyén ly taaidg va phin tac
dung), to thanh not hé luc tueong duong vGi s6 khéng.

(2). Nhieng lwc ngoai(ngaai luc):

- Lirc mat: nhitng phan ti & ngoai it w tac ding Ién nkitng phin
tr & trong mat .
- Luc khoi: Nhirng traong hec (trong hec, tir traong, dién
truong...v...v..): cO niing tacdong lén nhirng phan t
& trong mat w.



§1.6 —Ung suat tai mét diém.

(1). Xét mot phan 6 dién tich dw lay
trén nHt mat w, bao quankiiém | caa
mat w (hinh 1 - 2) Hinh 1 - 2.

Hé luc mat tac ding 18n dw thu dugc vé mot luc duy nhit  dit
tal | va mot mé mendM . =

Khi dw — 0, xung quantdiem | ¢o dinh thi véc & <, — mot
véc v T goila tng st tai I. w

Nhu vay & gigi han ta viét duoc: d_lf = 'F.da)
(2). Néu tudng trgng mit w chaadung phan é do ta cé tké dinh
nghHatng suit trén nHt phan 6 dién tich.

Chizng minhdicoc rang vi chit Iéng la méi treong lién wc, dang
hiréng Nén mudn biét ing suit tqgi | trén mét phan b dién tich dw
chi can biét nhizng ixng suit trén ba phand dién tichddi mgt vuéng
goc i nhau vadeéu di qua .



§1.7 — CHat l6ng ly twéng va chat léng thuc.
> Chat léng thec c6 it ca nhitng tinh chit nhu trén (5 tich cht)
> Chadt léng ly tweng: bao dm nhirng tinh cht sau:

- Khdng co tinhnbit: 4=0

- Di dong tuyet doi.

- Khdng cldng duwoc luc kéo va at.
- Khdng nénjuroc.

- Chat léng ¢ trang théi tnh rat gan véi chat léng Iy teeng.



CHUONG 2: THUY TINH HOC
§2.1 — Ap sut thay tinh —Ap lwec.

Lay mot khoi chat long W dang can Bng (hinh 2 — 1). Chiaat khoi
d6 bang mdt mat phang tuy y ABCD va wit bo phan trén, thi man gii
phan dudi khoi d6 ¢ trang thai can Bng nhr cii ta phii thay the tac dung
cua phan trén [én pln dedi bang mst hé luc trong dwong.

Goi P 14 lye cla phan trén tac dung 1én o, t

56 — =P, goi 14 p suat thiy tinh trung binh

= | ol

—

Wéu didntich o — 0, thi ti s £ — giéihan 5,
al

o0i 14 &p sudt thiy tinh tai mdt diém, hay ap sudt thug tinh,

1im[§]=£ 2-1)

=)

Hinh 2 -1



Ap sudt thiy tinh p 13 Gne sudt the dung 18n mdt phin t& dign tich lay trong ndi
b8 méi trudng chit 16ng dang xét.

Lirc P tac dung len dién tich @ go1 la ap lye thoy tinh 1én digén tich ﬁ}r.

Chid ¥ goitri s6p cla p 12 &p sudt thiy tinh va tri s5 P clla P 12 ép luc thiy

tinh ﬁap sut oo donvi la Eﬂ hodr k—gi
Hl LA

Trong kif thudt, ap sudt con duoe do bﬁng étmﬁtphe (athy: 1at =281 10% (N,
1 at = 1(kGome).

Ap lye codon vt la Mton (M), Ap suat con duge do bing chidu cao oft mrde

§2.2 — Hai tinh cHhit co ban ciia ap st thiy tinh.

Tinh chat 1: Ap suit thiy tinh tac ding thing goc i dién tich chiu luc
va huong vao dén tichay.

B Pn p
A dF,Zp,dS;j , ‘




Tinh chat 2: Tri s0 ap suit thiy thh @i mét diem hit ky khéng ph
thuoc huong dat cua dien tich chiu lyc tai diem nay.

Lﬁ}r mit phan t& dién tich ds cd tAm I va mbt hinh tru v8 cung nhd co ti&t dién
thing ds ¢hinh 2 — 37,
Theo dinh nghia, ta ¢6 cac tri 56 ap luc dF va dF: dF =p.d3; dF' =p'. 43
dF —dfcosa=10 (2—23
pdd =p' d&'cosc, vi dB = d3'cosq nén ta it ra;
p=p' (2—3)
Vv ap sudt thiy tinh tai didm T 13 mdt dai leong v8 hudng p, chi phu thuée v
tri ciia didm I
§2.3 — Phrong trinh vi phan ce ban cia chat 16ng
can bang
Xét khoi chit léng hinh hop v c:ung nho ABCDEFGH 6 canh 0%, Ey, 0z (hinh
2 —4) dimg can bang Biéu kidn cin bang |3 tc:ng 50 hinh chiéu trén cée truc cla

cde lize mit va he thé tich the dung len khéi dé bang khong



o
, e g €
¥ Goi p 14 4p suit tai trong tdm M ctia hinh hdp Al
ap 4z e g J} I, 4
v A . n w . aﬁ & B e owmls — . ! - I.._l|'.'| F
thlapsuattaltrqngtmnmatADI{Ela( _ET} dr 2 ekt & .Jh-al: o
P & — %
tai trong tAm mat BCGF 1a (p+ é.g] £ 4 F
- e -
z
. Hinh 2 — 4.

> Goi F, 1a thanh phn trén tpc Ox aia hec thé tich F tac dng 1én 1én
mot don vi khoi luong chit 1ong, ta co th viét dieu kien can laing aia
hinh p theo plrong x nhr sau:

dr dr B
[ ~ o 2]@&—[ﬁ+ v 2].@&+,¢1¢Lc‘i{@&—ﬂ

rut gon ta oo —'§+,¢:F; =0 hodc F _Ller g

o a



Suy lun twong tr d6i véi nhitng hinh chdu céc trc trén céac wc Oy,
Oz va vEt toan 1§ hé thong phrong trinh béu thi sy can taing aia ki
hinh Iop, ta co:

bo la k¢ phuong trinh vi phan o

Fol®_g ban cia cHit long dang can Bng va
a o con i la hé phuong trinh Ole
SR JRN R CR o
B He (2 — 4) c6 ti viet dudi dang vi
ool phan toan pin caa p nhr sau: nhan
CRE nhitng phrong trinh trong & (2 — 4)
hoic FoLooagn =0 riéng bit vai dx, dy, dz 6i cong &
fr.

doi vé, ta co:

(F,:ﬂmﬂay+Ec1‘z]—i(aﬁdx+aﬁay+§t]=n (2—57

2l de dy
Vi p = f(x v, z) chi 1a ham sf cfa toa 48, nén ta co thd viét duoc
(Fac+ Fap+ Fz)- édﬁ -0 hoiic dp = p(Fedx . Fydy + Fadz) (2 —6)

Phirong trinh (2 — 6) goi 14 phurong trinh i phin cfn bing cha chit 1éng,



§2.4 — Mat diang ap.

Mat dang ap la nit c6 ap sat thay tinh @i moi diém déu bang
nhau, trc la mat cop = const, daio dp = 0.

Phuong trinh vi phan éa mit dang ap:

Fdx+Fdy +Fdz=0 (2-7)
Tinh chdt 1: Hai mat dang ap khac nhau khéngéthat nhau.
Tinh chat 2: Lyc thé tich tac ding 1én njt dang &p thing goc Wi
mat dang ap.

§2.5 — Sr can bang aia chat 1éng trong lec

Fo

)

> Khi luc thé tich cH Ia trong lec thi chit —
|ong dugc goi 1a chit long trong lc. =t
» Luc the tich F tac dng Ién ndt mot ,mj
don vi khoi lugng aia chit long trong -
luc,tacOFx =0, Fy=0va Fz =-(g la |—Xeuwrainsgmg
gia ©c roi ty do) (hinh 2 —5) b2 5

S e e

¥




1. Phwong trinh co ban cia chat 1éng & tr ang thai can bing.

T (2 —¢6), thayF, =0, F,=0,F,=-gtaco:

dp = -pgdz (2—-8)
Sau ki tich phan va chua cho pgta cd:
F oy —
Z + <= const Yo Y = 2—9
pe (vo1 vy =pg) 2-9)
Tir (2 — 9 %ét tai hai didm A va Ag ta duoc:
z+£=zu+‘ﬂ—“=mnsr (2—10)
¥ ¥
hodc p=po+ Yz -2z (2-10)

Got zg latung d6 cia didm & trén mat tir do va h 13 45 siu ona didm dang zet co
tingdoz taco:h=z -z

Man (2 —10Y o6 thé vidt| p = p, + 3k (2—11)

Phurong trinh (2 — 10, (2 — 11 la phuong trinh co ban coa thoy tinh hoc.



2. Mit dang ap aia chat léng trong luc.

Phrong trinh it dang apduoc viét dudi dang:
-g.dz = 0; do g¢ O nén z = const.
> Mit dang &p trong ciit Iong finh, dong nkiit s 1a cac nat nam
ngang lat ky, trongdé cO & mat thoang, khong phthudc vao hinh
dang binh cléa chit [ong.
> Mit nam ngang @ng < 1a mit phan cachia hai lai chat long
cung chira trong ndt binh.

J. Dinh luét binh théng nhau.

Hai binh thung nhau chira dung chit long khac nhau va co ap suit trén

mat thoang hang nhau, dd cao ctia chat long @ moi binh tinh tit mit phan chia

hai chat long den mat thoang sé ty 1é nghich voi trong lugng don vi cia chat
long, tixc l4:

A_h (2-12)



4.Pinh luat Patscan.

Goi p, la &p st tai mit ngoai (hinh 2 — 7a), ap #utai mot diem A &
do sau h trong dit 1ong do la: p = g + yh.

2 Néu ting 4p sat & ngoai
“Eas |80 MO tri SO Ap thi ap sét

I FL T, méi p' tai A S8 Ia:

p'= (R t+Ap) +yn
Vay ap suat mai tai A s€
Y C tang Ién ndt lvong kang:
Hinh 2 — 6. Hinh 2 — 7. pu_p :Ap

Nhu vay: "D bién thién @ia ap sat thay tinh trén it giéi han mot
thé tich chit long cho tordc duoc truyen di nguyén vn dén tat ca cac
diém aja tke tich chit long do". Keét luan do ladinh luat Patscan.

May ép thiy luc lam viéc theodinh luat Patscan:

P Néu coi P, w, khone déi. mudn
P, =P, = W, — s S0

) tang B phai tang w,.



5. Ap suat tuyét doi — ap stat du — ap st chan khong.
-Ap suat tuyét doi py,; hoic &p sat toan plan:p = g+ yh (2 - 13)

-Ap st du py, hoic ap sat tuong doi: Py, = Puys— P (2 —14)

-Néu thoang la ap gt khi quyén p, thi: p,, = yh (2 — 15)
Pa. > OKNI Pyyet > Pay Par < O KNI Py < Py

-Ap suat chan khong g, haic goi tat [a chan khong:

Pek = Pa— ptuyét (2 — 16)
Pek = — Pawe (2 - 17)

-Ap stat tai mot diém cé tre do bang chéu cao 6t chat long. Vay co
thé biéu thi cac ap sit nhu sau:

¥ ¥ ¥



Trong diéu kién binh throng, ap sht khi quyén tai mit thoang tlrong
lay bang &p sat cua &t thuy ngan cao 760mm. Ngroi ta quyudsc lay
0. = 98100N/n (=1kG/cn?) va gi Ia atmbtphe K thuat. At mét phe

Ky thuit trong duong Wi ¢t nudc cao: o Pe 98100
¥ BEL0

6. Y nghia hinh hoc vaning lwong cia phwong trinh co ban
cua thay tinh hoc.

- fﬂg&fﬂ hinh hoc: T phuong trinh =z + £ _ const , ¢0 thé noi rﬁng tﬁng
F

s0 di cao hinh hoc (z) d6i véi mit chuin nam ngang va do cao ap suét [ﬂj la
mdt hing so doi vdi tai bit k¥ diém nao trong chat 1éng.

- ¥ ﬂgkm ﬂ.-:mg fivong: Ta tha}f rang khibi chat long dang xét mang mot
thé nang l:-ang tung s0 Vi nang va ap ning.

Poi voi mit don vi trong luong, thé nang do hﬁng: z+/4 hoac z + ? va

¥
goi la thé ning don vi; z gei i vi ndng don vi; Ll goi li ap ndng don vi.
¥



7.P6 phan bo ap suat thiy tinh. Po ap luc.

Su biéu dién bang @6 thi ham $ (2 — 11) trong A toa do ndi trén @i
la dé phan b ap suit thuy tinh (hinh 2 — 8a)

B - lpﬂ =Pﬂ o B $ - lpﬂ =Pﬂ o 1
B 35 =] J _.__
S iy S
S A i
i # o i i By
,r"f ;"f — ,r"f x"fﬁx i r
i i —
A7 al NE_E; Aif A 1 _
P =.h— | Powr _py, o

p:p:ﬁ.m — ¥ H .F T 4 B N7
il il ‘ 1 Y
a) b )

Hink 2 -8

Con \& d6 phan b ap sut trénduong cong ta pdi biéu dién bing d6
thi tri sO 4p st tai trng diém theo plrong trinh (2 — 11)4i ndi lai thanh
dudng cong @éado phan .



§2.6 — Sr can bang aia chat 1éng trong binh
chira chuyen dong.

Ta nghién ezu hai trwong hep tinh twong doi ciia chit léng:

» Khi binh chira chuyn dong thing wi gia t6c khéngdai.

> Khi binh chira hinh to tron quay déu quanh tic thang dttng aia
binh, & toa d6 gan chat véi binh chira.

1. Sr can bang aia chat 16ng dwng trong binh chuyén dong thang
véi gia toc khdng doi.

Truong hop nay throng gip & cac xe cli dau, nréc. G thiét
binh chradang chugn dong thang wi gia thc khéngdoi a. Mdi phan
tr chat long chu tac ding aia hai lrc khoi: trong lec G = mgva luc
quéan tinhR = — ma trongdé m 1a ki luong aia phan tir chat long.

Vi hé toa d6 nhu hinh 2 — 10, hinh chu F,, F,, F, cua cacirc
khéi 1én céc tuc la:

Fr=—a, K=0F,=-¢



Mt ding ap:

—adx—g.dz=0
Tich phan ta co phuong trinh méit dﬁng ap:

a.x+ gz= const

Mit dang ap nhu viy 14 mit phang

nghiéng, ta co mot ho cac mit dang ap song ?I{-m] - e -u_--rmfr; E};W
song 14p thanh mot goc o doi vai mit nim J
a

nganigthen (£ Hinh 2 - 10.

Sir phitn b6 ap suiit: p=py +yh

2. Sr can bang aia chat 16ng dwng trong binh hinh tru tron quay
déu quanh truc thang dirng qua tam binh.
F, = w?X; F, = «?y; F, = —g; trongd6 x, y la hinh chiu caa r 1én
truc X, .
Mat dang ap: w?xdx + w?ydy —g.dz = 0



Sau khi tich phén ta co: %miri izl

P iy 1a phuwong trinh ciia mat parabaoloit | 1 aay ! b
co truc quay Oz. vay mait ﬂﬁng ap trong = i ) 4
trirong hop nay 1a mot ho cac mat paraboloit ’ S
(hinh 2 — 13), vdi cac tri st C khac nhau. f S :
St phiin bo ap suiit: p =p; + yh. [ :I .

Hinh 2 - 11
§2.7 — Ap rc aia chat léng Ién thanh phing cé
hinh dang bat ky.
Trong truong hop thanh #n 1&a miat phang, thi nkiing ap st tac ding

|én thanh #n déu song song & nhau,do d6 ching cé rat ap ke tong
hop P duy nht. Ta nghién 6u tri s6 vadiém dat caa P.



1. Tri sb 4p hrc

Ap Iy dP tac dung 1én mit vi phin dién tich do,
ma trong tim ctia no dit & do sau h tinh hﬁng:
dP = pdo = (pp+ Yh)do
Ap Iy P tac dung 1én toan b dién tich @ hﬁng:

P=[ pda=[(p, + i)da

] "

Trén hinh phang 14y hé truc toa d6 Oxy nhu
hinh 2 —12; ta cd: h = zsino; Vay:
P=I(ﬁﬂ + 3 8t &) = lllﬁ,]ifﬁl + llleSiIlEttffihmm + ¥ 5if1 .:ﬁlllz.:;i'm (2 -19)

L W H H

Tich phén |zda=5,, , chinh bang md men tinh cia dién tich o bi véi Oy,

W



Goi % 1a tung do cia trong tam C cia dien tich do, nlnr di biét trong co
hoc 1y thuyét, co thé viet: Soy= Z.@

Goi h, 14 do sau caa C thi: h, = z.sina

dodo: 5, = h @ - bifu thire (2 — 19) viét thanh:
SIt
P = (Po + Yhoo (2-20)

fchui v ridng bidu thitc (ps + ¥hy) I dp sulit myét dbi fai trong tim C ciig
dign tich phing).

Nhw viy: Ap luc thuy tinh chia chitt long tic dung 16n difn tich phing, ngip
frong chilt iIong bing tick sb chia dp suilt tuyét 301 tai trong tim dién ek phing
@6 voi dién tich dy.

INéu pg = Pa, ap Iire dur tac dung 1én dién tich phing noi trén bang;

P =yh,@ (2-21)
2. Vi tri tam ap lwec:

biém dit cua ap trc goi 1& tam ap e (tuy theo ap &c 1a ap kec tuyet
dol hay ap lr,c dr ma tam apdc gi la tam ap lrc tuyet doi hay tam
ap luc auw)



a) Xac dnh z:
Mimen clia ap hye P dbi vdi truc Oy bang:
M= Pzp = yh.@ip (2 —22)
Tong s6 mdmen doi vai truc Oy cfa ap I 16n dién tich vi phén bang :

M=_I.p-z.::i'm=_I-jhz.::i'm=}fsin.:|:_l-zidm=jfsm of, (2 —-23)

trong da 7, = _I'zi.::‘m 12 mémen quan tinh cla dién tich @ doi véi tryuc Oy.

Cénbang (2 — 22) va (2 — 23) ta co:

I i
Z_=—"—sinm=—2° (2 —24)

T oah 6.z

c c

I}_=.T[,+.:u.z2

Thay tri so I, vao (2 — 25) ta co:
'II:I
EL =2, +— (2 —23)
Ii]zr.’
MNhnr viy vi tri cida tém ap luc bao gifd cliing dit siu hon vi tri clda trong
tam.

G phy Iyc 1 co cing thiic tinh Iy, % va @ cho mit sb hinh phang hay gip.



b) Xac dnh hg:

_=h_+2 * (2 —26)

Cong thirc tinh vi tri diém dit ap hie chi ap dung khi mit thoang co ap
suit dir Py, = 0.

§2.8 — Ap rc chat 16ng I&n thanh phing hinh chir

nhat co day nam ngang.
Thanh phang hinh chit nhit dit nghiéng mét goc o, day rong b, chifu cao
h; day trén dat & dg sau h,, day dudi dat
@ di sau hz (hinh 2 —13), ap suit tai mit
ty do bang ap suit khong khi pg = pa.
P=vh.o

J diy @ = bh,

h =hl+hi
- 2

Yay:

bk (2-27)




] -';- h h = -';- T om = L
Tri sb %h & vé phii ciia phwong trinh
hl +h2 A

(2 — 27) bing dién tich Q ciia dd ap lyc dw AA'BB' (hinh 2 —13): Q-

Viy cong thive (2 — 18), tr& thanh: P =v(Jb (2 —-28)
Ta co thé noi rang Ap fuec du P tdac dung Bn hink chit nhiit bing tich sb
dién tick 36 ap luc voi bé dai day va trong hueng riéng citg chilt Iong.
Paurimg tac dung cia P tit nhién di qua trong tim thé tich tao b&i do ap luc
¥a hinh chit nhit chiu g,
1

Néu canh trén hinh chit nhit dat tai mit tw do (hinh 2 — 14a): Q= ﬁhhi : Ap

luc P di qua trong tim ciia do ap va bang: P— 0 = %hihb
Néu hinh chit nhit dat thing ding thi di ap Iyc trén thanh tam giac vubng

cin (hinh 2 — 14b); ﬂ=%h2 va F=yﬂb=%bhi (2 —29)

| B
= y " .
== : o o




§2.9 — Ap rc chat 16ng I&n thanh cong.

- N6i chung gu thanh cong c6 hinhadg kit ky, thi niing ap trc
nguyén & khéng lop lai thanh ndt ap krc tong hop duy nht.
Ta chH nghién &u mot truong hop thuong gip 1a ap trc chit long tac
dung lén thanh cong hirthy tron codirong sinhdgt ngm ngang.
- Ap suat trén miit ty do king ap sat knéng khi:p, = p,. Ta € xac
dinh thanh phn P, vaP, cua P (conP, = 0), roi tim raP theo:

P=,/P}+ P}




dP = .:;?Pcns{dﬁ?,x} = yhda cns[dﬁ};} = hda

dP =dpP cns{dﬁ}g} = shd cns[d};?g] = hda
Nhitng cfng thitc cho ta tim ba thanh phan Py, Py, P, clia 4p luc P lén
thanh cong la:
Py=vho, -
Fy=vho, | (2-30)
P, =yW

Trong do h, 14 d0 sdu trong tim ctia mét try va ﬂﬁng thoi cling 14 db sau
trong tam nhiing hinh chiéu o, @y

Khidd P= P+ PP+ P (2-31)




Sau ddy la ba tricong hop vai ap lge:

2 -17.

i

c—18

Hi



§2.10 -Pinh luat Acsimét, ar can bang aia Vat rian ngap
hoan toan va roi trén mat tw do cia chat léng
1. Pinh luat Acsimét

Xet Iuc thﬁj,r tinh P tac dung vao mot
vit ran co thé tich W ngap hoan toan trong
chat long (hinh 2 — 24); gom thanh phén
thang dimg P,' va thanh phan nam ngang F.'
cia ap luc P.

Mudn xac dinh thanh phén th%ng dung P.'
Chia mit tru thanh 2 phin: phén trén cde va
phan dudi cfe. Lyc Py tac dung l1én phan trén
bang trong hrgng cia vit ap Iyc abcde va hnweong
thang dimg; theo quy wdc vé dau ctia vt ap luc

thi P'; mang diu (+). Hinh 2 _ 19
P'a=+%Vihede

Luc P! 2 tac dung lén phan duriri hang trong hrong cua vat ap luc abefe va
hwong thang dimg 1én trén; P',z mang dau - Pa=-vYVae

Tung ap Iyc thang dimg P'; tac dyng 1én toan bd mat kin caa cdfe bﬁng:
Py =P+ Par=YVibede — Vahek) = ¥Vedef= - ¥V (2 —-32)



Mudn xacdinh thanh phn nim ngangP, cia P ta V& mit try
nam ngang chia &t ngoai \it ran thanh hai thanh gh khéng kin:
phan traikcmva phan phii kem

Vi nhitng hinh chiu thing ding k'c'm' vak'e'm' cua nhirng mit
kem va kembang nhau va ting tam @a nhing hinh chiu d6 ¢ nhiing
d6 sau king nhau, nérong hyp hai thanh pin tong ap trc nam ngang
& bén trai va bén pibang khéng:P', = 0; nhu vay, chi con hi P = P,

Vay: Mgt vdt ran ngdp hoan toan trong cht léng chiu tac deng
cua mgt ap kec huwong lén trén, co tf so bang trong lwong khoi chat
long Wi vat ran choan cly.

- Pinh luat nay ladinh luit Acsimét ap lrc dé goi la lyc Acsimét
- binh luat Acsimét ¢ing dung cho & noi.

2. Sr can bang cia vat ran ngap hoan toan trong chit léng

3. Sr can bing aia Vat ran nai trén mit tw do aia chat léng.



CHUONG 3

CO SO PONG LUC HQOC CHAT LONG
§3.1 — Nhirng khai niém chung.
> Pong lec hoc chit |éng:
+ Nghién @ru nhitng quy it chung & chuyén dong aia chit 1ong.
+ Phrong trinhdong hoc viét chung cho & chat long ly tuéng va
cht long thee (do khoéng xétién nhing lec tac ding).
» CAc yeu t6 cia chuyén dong:

- Ap suat thazy dong hoc P

+ Chdt long ly teéng: Ap suat thay dong aia chit 1ong Iy tuong cé

nhitng tinh cht nhu &p sut thay tinh.

+ Chdt long thec: &p sut thuy dong hréng vao nit chiu tac ding,
khong hréng theo phap tun, gm hai thanh phn tng suit phap
tuyen P, va thanh phn tng sut tiép tuyén T do tinh nidt gay ra.

- Vdn téc u 1a luu toc diém.
- Gia téc a
P=P(x,v, z, t); u=u(,y, z,t), a=a(xy,1)



§3.2 — Caadinh nghia lién quan dén dong chay va
cac \eu to thuy lwc co ban cia dong chay.
1. Chuyén dong khéngén dinh va chuyén déng on dinh:

C'}‘suyé?ﬂ dong Khong b dink: u = u(x, v, % t); P=P(x, v,z t); a= a(X, v, %,

t)...v.. hoac E;& D;E;e 0;..v...
i =y

GHH_]FE?RH dong bn dink: u=ux v, z); P=PX v, 7); a=a(x v, z)...v.. hoic

@= D;E= 0;..¥%...
ot ot

2. Quy dao —Pwong dong:
- Quy dao laduong di cua mdt phan tr chat long trong khéng gian.
- Puong dong laduong cong 4i mot thoi diém cho tréce, di qua cac
phan tr chat 1ong ¢ véc & luu the la nHing tiép tuyén caa duong
congay
3. DOng nguyén é - dong chay:
- Tat ca cacduong dongdi qua caaliém trénduong congdé tao
thanh nt mit cé dang mit 6ng (h.3 — 2a) gi 1a 6ng dong



- Khéi luwong chit 1ong chuyén dong ¢ trong khdng gian g@ii han boi
6ng dong @i 1a dong nguyénd

Puong dong
Dong nguyénd

Hinh 3 -2

Hinh 3 -1

-Tap hop vo $ dong nguyénd gisi han ba dién tich Hru han w go
la dong clly (hinh 3 — 2b).

4. Nhirng yéu to thay lwc oo ban cia dong chiy

) VT cift 1Y (o).
b) Chu vi 10t ().

c) Ban Eink thiy luc (R) R= (3—1)

o
Az

d) Lisu fiwong 14 thé tich chit 16ng di qua mit cit wot nao do trong mit don
vi thii gian, k¥ hiéu Q; don vi m/s, I/s.

e) Lutu the trang bink ky hidu bang v (m/s, cm/s): v = e 3-2)
il



§3.3 — Phrong trinh lién tuc cia chat 1éng chuyén
dong on dinh.
- Chat long chuyén déong mot cach lién tic tc chiém day khéng
gian, khdng co6 ahitrong.
- Tinh cHit lién tuc d6 c6 the biéu thi boi biéu thic toan lvc goi 1a
phuong trinh lién tc.
Liay hai mit cat A va B cd dién tich o %,

tuong ung la do; va doz (hinh 3 —2) voi
Iru tc tirong Ung u; va us. -

Sau thdi gian dt, thé tich chét 1éng gidi >
han bdi hai mit cat A va B co vi tri mdi la Ui
theé tich gigi han bai hai mit cit A'va B,

' ' Hinh3-3

- Thé tich [A, B]=thé tich [A', B; Thé tich [A, Al=dw,u,dt; thé tich
[B, B'] = dw,u,dt; u,dw,dt = udw,dt hay ydw, = u,dw, (3 —3)

- Phrong trinh (3 — 3) Idhuong trinh lién uc cia dong nguyérdt Co
thé vict thanh: dQ = dQ, haic  dQ = const (3-4)
Phrong trinh (3 — 3) khong cééy to luc nén nailng cho & chat
long Iy trong lan chat 1ong thec.




- Luu toc trung binh nit cat uét v, va v, twong tng Wi mat cat udt w,
vaw,, nhrvay: v 0, = v,0, (3-5)
Do 1a phuong trinh lién e aia dong cly on dinh aia chit long
khong néntugc, dling cho & chat 16ng Iy twrong lan chat 1ong thac.
v .
Q,=Q, hoac Q=const Nihvay: 1 % (3 -6)

Vo, W

§3.4 — Phrong trinh Bécnuly cia dong nguyén 6
chat léng Iy twéng chay on dinh.

- binh luat Bong ning: "Sr bién thiéndong rang aia mot khoi luong
nhat dinh khi nédi dong trén nét quangduong, king cong @a cac
luc tac ding 1én kidi luwgng do, aing trén quanguong do "

- Poan dong nguyéndtgisi han bdi miat cit 1 — 1 va 2 — 2 (hinh 3 — 4),
co din tich trongung dw, va dw,; trong tama do cao z, va z,; ap
suat thuy dong la p va p,; luu toc la y, va u,.



Sau mot thoi gian vo cang nho At, |
cac phin tit chit 16ng clia mit cat wot
1 —1 @i di dong duge mit quing dén
vitril’ —1°, d6 dai As;. Cac phan tit chat
long ciia mat cat wit 2 —2 di dong duge
mit quing dén vi tri 2 —2', dd dai Ass :
Vi Asp = At va s, = ugdt.

A
|
|
i |

_—— = =
= K

Luu lwgng di qua mat catuotl—1va
2 —2 bang: dQ = uypdo;= wzda;. 5
MR Hink 3 — 4

Trong thyi gian At, sr bién thlen dong ring Ay, cua doan dong
nguyén & dang xét bang héu $ dong ning aia khu ¢ va a, vitong
nang aia khu b khéngtoi:

1 1
_1"!1

1 s
Adm = deﬂtu—; - pdqm;“_zl = ¥ aone
£

Céac lwc ngoai dm trong lwc va ap krc thiy dong.



Co6ng sinh ra &i trong lyc C., biang céng @a trong kyc khoi chat
long khu a di chugn mot d6 cao ling z — z, d€ di téi khu ¢, tic la:

CrrL = YdwAs (2, — 7)) = ydQAl(z, - 2,

Ap luc thiy dong tac ding Iéndoan dong nguyénitdang xét gom luc:
P,= pldool (huéng thing goc Vao it cat wot 1 — 1) P,= p,dw,
(hzmng thing goc vao @t cat wst 2 — 2)

Céc lric bén twgng thing goc i phuong chuyn dong nén khéng sinh
ra cong.
Cong sinh ra & ap krc P, va P, bang:
Csp = PiAS—PAS, = p;dw,As—p,dw,As, = p,dou A —
— pdw,uAt = dQ( p; — p, At

Theodinh luat dong ring ta vét duoc: Ay = Crry + Cyp



1 1
Tiec la: %d@ﬂ{ui ;‘1 ] = ydDi(z -z, )+ d0(p, - p, 1t

Viet phuong trinh ding ning cho mét don vi trong lugng chat 1éng, ta co:

1 1

“_z_“_1=gl_gi+ﬁ_1_ﬁ_z
g g A
1 1
Tivdo:| z,+20+8 7 82 % G3-7
¥ooAg ¥oooAg

Vi cac mit cat1 —1 va 2 — 2 tiy ¥ chon, phuong trinh (3 — 7) co the viét:

2
2+ 20 D onst (3-8)
¥

Phuwong trinh 3 — 7) va (3 — 8) goi la phuong trink Becnuly ciia dong
ngityén 10 chilt iong Iy tudng chuyén ddng dn dink.



§3.5 — Phrong trinh Bécnuly cia dong nguyén 6
chat 16ng thwc chay on dinh.

Chat léng thec co tinh nlat nén sinh ra gc ma sat trong, dn tré
chuyén dong.

1

Vi viy chat long thyc: z+£+;"—;emnsr , néu chit lang chuyén dong tir
¥oo2E
. p i
mit cit 1 —1 dén 2 — 2 thi: zl+ﬂ+”1_;:g cP W
yooig ¥yl

Ky hiéu h',, 1a phén néng lwgng bi tiéu hao khi chit 1éng chuyén ding
tir mit cit1 — 1 dén 2 — 2 thi phnrong trinh Bécnuly ciia dong nguyén to chit

B4 Py U
long thuc séla: g +—1+——zz+—2+—+h (33—

y oL S
h'y goila ton thit nang luong don vi hay con goi la ton that cot murdc.

2

P

Gl;liH=z+—+2——r:ﬂnsr thi & bat ky mdt mit cit (2 — 2) nao & sau mit
¥ o2z
: A poout
cat {1 — 1), ta deu co: Z+ =+ o= +h_=const (3—99
¥ g

FPhuong trinh 3 — 9') 14 mit dang cia phwong trinh Bécnuly ciia dong
nguyén to chitt Iong thuc.



§3.6 — Y nghia ning lweng va thiay luc cia phwong
trinh Bécnuly viét cho dong nguyén 6 chay
on dinh.

1. Y ngHa ning lwong cia ba $ hang trong phwong trinh Becnuiy

z:lﬁvinﬁngﬂﬁnvi;ﬂ :lﬁﬁpnﬁngﬂﬁnvi;ﬁﬂ . bifu thi the
¥ F

1 .
ning don vi; g—g: dong ning cua mot don vi trong lwgng chat long hay 14

dong ning don vi.
. . 1
Tong s6 ctia ba s hang: (z+Z+ 3—) trong phuang trinh Becnuly biéu thi
Pooag

tong co néing cfia mit don vi trong lugng, tike 13 tong so clia the ning don vi
va dong ning don vi.



2. Y ngHha thiy lwc ciia ba $ hang trong phwong trinh Bécnuly.

z: €0 cao hinh hgc hay cot nwdc vitri. ¢ ™ Dusiag ndvg 3
: ; I' = = !
£ . dd cao ap suit cila mat cat ot : ‘ Burging it e oo & '”r':
3 7wl T~ g
B .r'. ko % E N— Sl
nguyen to hay cot mrdc ap suat. f -ﬁfl:‘- [g] T~ l
5 [4
L : LA i ’
— : 2oi la cOt mrac luu toc, d ; o g =

Wil
2g . . ; r,,-::
¥

a ; S '_-_-_.__1“_,:-55-_ /
Vi tong so [z+ 2y H—J tai | e i %
yoo2g 3 Y
A
i'
|

bat ky mit cit wat déu la hang so,
dutmg biéu dién goi 1a dwing éng |
cét nide, dwing nay biéu dién sy -  SEESE (SRS SRR 1
bién thién cliia nang hwgng don vi eafs 3

doc dong chay nen con goi 1a duongning. Hinh 3 -5

- - ¥
B e Audn

Néu cit nwde vi tri z khong doi; tit phuong trinh Bécnuly ta cc
1 1

i 1;1 By Z‘If , Nén: & noi nio luu toc nho thi ap suilt thiy ddng Ion, & noi
¥ooiE ¥ LE

o hun the I6n thi dp suilt thity dbng nhé.

Poi vai chit lang thie dwimg tong cot mede khong thé nim ngang duge,
chi co thé thap dan.



budong do ap

Pbudng nang

o

de buonp e bueu buonp op nalg



§3.7 —P9 doc thiy lwc vady doc do ap aia dong
nguyén ©.
1. P doc thay lwec.

La ty sO ha thap cia duong tong ot nudc tic 1a duong ning doi voéi
d6 dai aiadoan dong nguyérndt ky hiéu J

Trong trucng hop tﬁng quat, khi duong cot nude 13 dwdng cong;

N
;=_ﬁ=_i[z+£+“ ]Jﬂ“w (3-10)

D doc thily lyc 14 tr so duong nén ding trede dgo ham phéi d4t déu dm,
vi 50 gia dH bao gid cling am.

Khi duiing tong cfit nude 1a mit duing thang thi dj doc thiy lyc 14:

th (3-11)



2. Pinh nghia d§ doc dwong do ap.
La ty so do ha thap xuong haic 1én cao éaduongdo apdoi véi do dai
cua dong nguyénot ky hiéu Jp:

d£z+pj
J =+ y (3_12)
g dl

Déu + biéu thi ¢dt nude do ap doc theo dong chay co theé 1a dwong hoic dm.
Trong tridéng hop dac biét, khi dién tich cia mat cit wét do = const, tirc 1a

a I )
lrru toc u va cot mrde luu toc 1;— khong doi doc theo dong chay, dd doc thiy
£

Iyc va dd doc do ap bang nhau: J= Jp.

83.8 — Phrong trinh Bécnuly cua toan dong (co kich
thwéc hiru han) chat léng thwc, chay én dinh.
1. Dong chiy déi dan, dong chiay déu.

Phrong trinh Bécnuly cho toan dong @hciing ch tién hanhduoc
trongdicu kién dong clady phai déi dan chir khong doi dét ngét.



Dong chiy dai déan 1a dong cly on dinh, c6 caatuong dong gn l1a
duong thing song song, ndh 1a; GOcB gitta cacduong dong &t nho
va ban kinh cong ria duong dong khadn (hinh 3 — 6).

r !
— - Mt 7!
e T S . e
ia — e wert

:E.J' =-’.r-.- ua‘m-";'. !f.r ?.J.r E.- 5:
d)

Hinh 3 - 6.
2. Phuong trinh Bécnuly aia toan dong chay on dinh

Tir phwrong trinh Becnuiy cua dong
nguyén to suy dién phwong trinh toan dong.

Ta goi luu lugng dong nguyén to
la dQ, trung Iwgng tuong ung ?dQ
Viet hleu thirc nang llrn'ng cuia toan dong.
Mubn vay nhan cac so hang cia phuong
trinh Becnul}f (3 —9) choyd(Q, sau do tich
phin dii voi toan mit cit @] Va4 O




I[zl + *”—;];.:-r..:fg+ jé—lg;.:-f..:;i'g=

|

_ll[.r:2 + %]}-’.d@+ I;—;f.cﬂg+ Ih;}f.d@ 3—13)

Lo |

- 2 1
INhu viy ta gidi quyét ba dang tich phén sau: I[z + f] yd0 _[;"—g;.:-f.c;i'g ; _[hw ydl

2]

Tich phin thit nhit. | [z ; %]y.d@=f[z 4 g [ap=vQ(z+ %) (3—14)

Tich phiin thit hai: Luu toc difm u cda moi phan ti chit 1éng trén mit cat
wdt, so vai hru toc trung binh khac nhau mot tri so +An.

Viyv:u=vt An; do dQ =udo nén:

1 3

J.u_"llr_dl'.;) =y 2 do- l_[l[vi fuV do = l”ﬁ + 3v! (Au) + Iv{Au)’ £ I[ﬂuf]dm

vy w g g ig.,

Vi I[ﬁuf.:;i'm la mit dai lwgng v6 cing nhd bhdc cao bén canh nhiing dai

lwgng vo cing bé bic thap hon nén co the bd di khéng tinh, con sb hang
|+ tuda tasé chimg minh bang khéng.

W



Can ¢ vao Q=Iu.:1‘m = _I-[viﬁ.u:kz‘m= _[u.:im + _[[i AR = Q+I[i A lda

[ L [ [

Ri rang tathiy:  [(xaulda=0va [3v'(Aujdo=0

[

INhur thé ta co: I%}tﬂ@-ig”v + Fwf A ]:ﬂm=iu3j'dm+i3uj'[ﬂu:lidm

W Eg W Eg
3w de
=%[v3m+3v£[ﬂu32dm}=%v3m 1+ = . 3-13)
3 (A da
Piit : S (3-16)
oAl
1 1
Taco [trdo="avie-0"— 3-17)
! 1g 2g ig

Hodctir 3 —17); =2 - (3—18)




o la ty so cia dong nang thyc cia dong chy doi véi dong nang tinh
bang hru toc trung binh; B sb a bao g ciing I6n hon 1. H S5 @

thuong goi 1& hé sb sra chira dong nang haic 1a ke sb ¢cot nudce heu

toc, con @i 1a hé so Co-ri-6-lit. Khi nudc chay trong kénhpng, mang
v..v... throng a co thé lay khoang 1,05dén 1,10.

Tich phin thit ba: Goi h, 1a thn thit ning hegng trung binh ciia mat don
vi trong lwrong hoic noi gon 1a ton that cit mrdc trong doan dong do, ta co:

[, pd0 = y.Oh, (2 —19)

Can cir vao ba kit qua cia ba tich phin trén, ta viét dugc bidu thire (3 —
13) dudi dang sau:

'y 'y
;.e-f.Q[zl + ﬂ] + F.Qﬂ = ;.e-f.Q[zi + "H—IJ + f.Qﬂ + ¥.oh (3 —20)
¥ 2g ¥ ig

Viét phuong trinh cho mit don vi trong lwgng, tirc 1a chia cac s0 hang cho
¥, ta dugc:

s s
I W =a'2+"t:li+ﬂ:1pi+hw (3 —-21)

¥ o2 ¥ ig

£

Do 1a plurong trink Becmily cita toin dong chdy on dinh cia chist
férg there, mit trong nhitng pnrong trinh co bin va quan trong nhit cia
thiiy Iyc hoc.



§3.9 —Ung dung cia phwong trinh Bécnuly trong
viéc do lwu toc va hru lwong.
1. Ong pité fhinh 3 — Sa).

Iqi_" HE :

TR i
] r\F I o
14 ] i

L . b)

; Hink 3 — &
Luu the diém tinh theo cong thite: u = ,/2gh

Viét phwrong trinh Becnuly cho mat ciat 1 —1 va2 — 2 vdéi mit chudn di qua

. . 1
difm can do, bd quatonthith, =0; z; =2z ; uz = 0, ta co: it W 12‘!1 _ £t
¥ E ¥
Do do: n =ng Lo B Wy (3-22)
¥

Pé xét dén dnh huéng ciia d6 nhot chat 16ng; u = ¢, /2gh (3 - 23)
trong do: ¢=1,00+ 1,04.



2.0ng Venturi (hinh 3 — 8b)
Luu lwogng Q tinh nhar saw:

2
O=pdh (B-24) veir p=T2 |25

-

Vi}é‘t phwong trinh Becnuly cho mat cit1—1 va2 — 2, mit chuin trung vol
tryc ong. Néu bo qua h,,; ta co:
1 1 1

1 . — —
L BN 8 BV dvagmop =1, taduge: 22T A TE gy (3 26)

(3 -23)

¥ oo ¥y LE 2z 2g
; il DYy?
Theo phwong trinh lién tuc: V1@] = V@2, ta viét lai: v, =v, = =, [E]
mi
+
(&) |
Thay vao phwong trinh (3 — 24), ta dugc: h = : —> W =
E
gD? 2z

Tinh lvu lugng: CO=wva = B = u+fh (W tinh theo 3 — 25)

4 ¥
(7 -
d
Thurc té co tdn that giita hai mitcit1 -1 va2 —2:
Nén O=kuk (3-27 (k fubn nhé hon 1)



83.10 — Phrong trinh dong lwong cia toan dong
chay on dinh.

binh luat déng lwong trong co hec Iy thuyét phat biéu nhw sau:

"Pao ham aia dong lweng cia mot vat theé doi véi thoi gian bang

hop lwc nhirng ngaai lwc tac dung vao Vat the ™

niﬁ:if[m;]:} (3-28) hodc: .:;i'ﬁf=.:;i'[m1i]=F-'a‘I
ot ot

Trong do: X : vecto ding lugng, £ =mx; m: khoi lugng vit the; « vin tbc
vit the; t: thai gian.
Trong dong chy 6n dinh, ky doan dong goi han bdi cac mit bén va
hai mat cat wét 1-1 va 2-2; trongioan dongdé ta Ay mot dong
nguyén & va nghién @u sr bién doi dong leong aia noé trén tac X.
Theodinh luat dong lrong ta vét duoc:

ARt = Gy ), — (e ) WO (3-29)

hay Ay = -G{[H:'r JE N [H:'r Jl ]:f'g (3 —30)



Tich phin phwrong trinh trén cho ¢d mat cit wit @ va goi Fy 1a hinh
chiéu 1én tryc x cia ngoai lyc tac dong vao toan doan dong ta co:

Fy = aflfuy ) - o, O (3-31)
Tabiét: u=v+ Au

Viy: p[udQ =p[u'de=p[(v+iu) do =pv’ [do+2ov[LAudetpf(Au) do

Suy tir: 0= [udo = [[prauda=vat [fudo =0+ [Auda

L]

[ (ta) da |
Ta thay: I.ﬂu:ﬂm =0 Nhu viy, ta co: gfudD = o' al 1+ =— (3-32)
" i oAl
[EAE
Dit: oy =1+° (3-33)
a Pl
Ta co thé viat: ,c-'_l-uc;i'@ =g, v @ = G, v
,c:-'J'u.::‘Q J'ui.::‘m
hoac: o, = —= =2 (3 —3)

Fl® (ERE



Heé s0 o goi 14 k& 6 siin chita ddng hirong hodc hf 56 Businetsco.

Pwa ofg vao phmrong trinh (3 —31) ta co:

7y = @l aove); - love )] (3 -35)

Hoac: F,. = pg'[[ﬂ:m‘u; lcaslvy, x)— agpy coslw, ;':j] (3 —36)

Vit dudi dang vecto, ta co:

F= F‘Qhui 1}2- — by 1’1-J (3 -37)

Cong thirc trén phat biéu nhw sau: Trong dong chiy on dinh, s
bién thién cia déng lweng ciia doan dong chay trong don vi thoi
gian bang hep lwc cac ngai lwc (lwc khoi va lwc mit) tac dung
vao doan dong trong don vi thoi gian ay.

Dé dat didu cho dung co thé quy wéc nher sau: Bong legng aia khoi
chat 16ng pQa,v mang du (+) réu chat long di ra khoi mat kiém tra,
mang du (-) réu di vao mat kiém tra.



83.11 — Phan lai dong chay.
Theo thvi gian, khong gian ta chia larohuyen dgng on dinh va

khdngon dinh:Sauday ta ch phan logi dong chiy on dinh:

1. Dong chiy khéng déu va dong chiy déu:

»Dong chiy khénggéu la dong clly co cacduwong dong khong phi
la nhirng dudng thang song song.

»Dong chiy déu 1a dong chy c6 duong dong latuong thang song
song.

2. D(‘)gg chiy co ap, khéng ap va dong tia:

»Dong chiy co apla d,(‘)ngrcléy ma chu vi éa cac nit cat uét hoan
toan la nlirng thanh &n co dinh.

»>Dong chiy khong épla dong cly ma chu viudt cua cac nit cat
uot co o phan la thanh &n co dinh, c6 ® phan la mat ty do tigp
xuc voi khéng khi.

>Néu toan 1§ chu viudt caa mit cat uét khéng tép xdc wi thanh
ran ma tép xuc wi khdng khi hac vai chat long khéc thi gi 1a
dong tia.



3. DONg chiy d6i dan va dong chiy doi dot ngot:

> Dong chiy déi dan 1a dong clly cé cacduong dong gn 1a
nhitng duong thing song song,usphan B ap lec coi nhr theo
qguy luat thay tinh.

> Dong chiy dai dét ngét 1a dong clly ma caaiuong dong
khong tté coi nhr nhirng duong thang song song,usphan B
ap luc khong tuan theo quy #tithay tinh.



CHUONG 4:

TON THAT COT NUOC TRONG DONG CHAY
§4.1 — Nhirng dang ton that cot nwérc.
Trong phrong trinh Becnuly vét cho toan dong cly thuc, $ hang h, 1a
nang hrong aia mdt don vi trong leong chit 16ng bi ton that ¢é khac phac
sirc can cia dong clly trongdoan dongdang xét. Ta cong h,, 1a ton that
cot nwoc
Ta chia ton that coét nwéc 1am [am hai dang:
Ton that doc dwong sinh ra trén toandchicu dai dong cliy; ky hiéu hy.
Ton that cuc bg sinh ra &i nhitng noi cé bigt, & @6 dong clay bj bién dang
dot ngot; ky hiéu h,.
Nguyén nhan dia ton that cot nwéc: do ma sét gia cac phn tr chat long.
To6n that ning hrong h, cia dong chy co the viét:
h, = Sh,+ h, (4 - 1)

Trong do: h, tong cdng cac dn that doc duong; Zh, tong cac 6n that cuc
bo cua dong chy.



§4.2 — Phrong trinh co ban ciia dong chat 16ng chay déu.

Trong dong chy déu co ap héc khong ap, tady mét doan dong dai | gi
han boi nhitng mit cat uét 1 — 1 va 2 — 2hinh 1 — 4a va 1 - 4h)phrong
chay 1ap véi phuong thang ditng mot goc king 6.

Goi wla dién tich mit cat udt, dong cly déu w= const.
Do cao tong tdm ¢ia mat cat 1 — 1 va 2 — 2161 vai mat chuan nam ngang
0 — 0 laz, va z,; Ap suat thay dong tai nhitng trong tdmdo lap, va p,

Céac ngaai luc tac dung, chiéu theo phwong ciia truc dong chay 1a:

Lurc khoi lwong: 1a trong luc G = yodl, codiém dit tai trong tam dong chy;
hinh chéu cia né Ién tuc dong chy 1a G.cof = ywlicoP.

LzwC mat:

+ Ap luc P, = p,wvaP, = p,a con apirc thiy dong tac ding Ién miit bén
cuadoan dongdéu thang géc i truc dong, daid hinh chéu 1én tuc
dong king khong.

+ O mat bén diadoan dongdang xét conc ma sattit nguoc chieu chay
vabang 1/, trongdo x la chu viuét.



Vi & dong chiy déu, tirc chuyén dong khdng co giade, nén éng $ hinh
chiéu cac lrc trén phrong truc dong king khong:

£ T g

P — pa — gyl + vwleost =0 (4-2); cozé-= (4-3)

Thay tri s6 cos8 & (4 —3), va chia s6 hang (4 — 2) cho trong lwong G = vl

[ F‘l] [ F‘z]
q+r— |~ |Za+ —
¥ ¥ _Tx_ T 1
il

ta duoc: = o2
! ¥ ¥ R

@-4)

Miit khie, viét phwrong trinh Beenuly cho mit edt1 —1 va2 -2

2
TAE RS
21+H+11=32+F3+::

+ 52,
¥oolg ¥

Dong chay déu 12 ¢6 ap ta ¢é: v; = v, va oy = oig;
neén [EI-F&J_[EE-F&]:% (4 —35)
¥ ¥
Trong trudng hop dong chay déu 13 khong ap ta ¢6: v; = vy ; oy = oy vApr=1pa,

do do: [zl+%]—[zg+%]=zl—zg=ﬁzﬁ (4 —6)



Fy
!

Thay (4 —6) va (4 —5) vao (4 — 4), ta duoe: f_;=
e
Trong dong chay déu, tén thit ¢t nudc chi la tén thit doc dudng, va ti sé %T‘f

1a d6 déc thiy hye T nén: Do _gr 4 -7)
¥

D6 1a phicong trink co bdn ofia déng chdy 8y, dimg cho ¢a dong chay ¢é ap va
khéng ap.

§4.3 — Hai trang thai chuyén déng ciia chat 1éng.

1. Thi nghiém Ray-nén (Reynolds).

Trong thrc té ton tai hai trang théi cliy khac nhau éa chit [ong nhot.
So do thi nghém nhr hinh 4 — 2. Trinhy thi nghém nhr sau:

Mé khéa B #t it cho nréc chay tir thuing A vaodng T, my khoa K cho méc
mau cliy vaoong. Thay hién Ién nHt vét mau nle cang nhe soi chi, chirng
to dong mau va donguwc chay riéng re khndng xaodn lan nhau

Khi mé ¢én mot mac nhat dinh (leu toc trongdng dat tdi mot tri sb ndodo)
thi vét mau b daodong thanh séng

Tiép tuc md khoa rira, vét mau i diit dogn, hoa kin trong dong méc; lic
nay dong mau xao &n vao dong moc (hinh 4-2a, b, c).



Trung thii chay tronge do cic phisn it
chit lony chayen dony theo nhitng ting
lopkhone xdo los viso nhu goi ki trang
thai chay tiang.

Trang thii chdy trong do cic phisn it
chit long chatyen dpng vo trilt ti; xdo tron
viro nhust goi lis trang thii chdy roi.

Trang thai chay qua d6 tir réi sang ting
hodec tir ting sang rdi goi 13 trung thii chay
phiti gigi

Luu tbe tng véi dong chay chuyén tiy
trang thai tAng sang trang thai réi goi 1
bt toc phisn giei trén. Ky hidu 12 viges,.

Hinh « — 2

Luu tée tng v&i dong chay chuyén tir trang thai 161 sang trang thai ting goi [a

funt toc phin gioi dwoi Ky hidu 13 vig,s:.

Qua thi nghiém thAY: Visn = Vicass LU the phin gié1 khéng nhitng phy thuge
vio loai chit long ma con phu thude vio dudng kinh 6ng 1am thi nghiém.



2. Tiéu chuan phan biét hai tr ang thai chay

Réyndén di ding mét da lwgng khéng thi nguyén dé dic trung cho trang thai
chay, dé la =8 Riynden, ky hiéu R..

vL
R,=— 4-8
-0 @-8)
Trong dé: % ; f
L — da lwong vé kich thuée di (6ng tron L = d; hinh bit kv L. = ban kinh
thiy e R) ;
v — luu tée trung binh mét cét
+ — h¢ 56 dong hoc nhét.
Ung v61 Viggey, ta ¢6 s6 Riynon phén giéi trén:
Ry gy = La (4 -9)

¥
Ung v Vi, ta ¢é s6 Riyndn phin gidi dudi:

Ry g = L0 (4 - 10)

e Fduai T
i y




R.<R
rol. ReKdu’é’l

chay roi

ekdusi 080 g ciing la chly tang. Fg9 > R, ran 020 gb cing la chiy
<R, <R c6 thé 1a chdy tang haic la chdy rai, thuong 1a

eKtrén

Qua nhéu thi nghém nguoi ta thay ring R,s, KhGNng co ndt tri so xac
dinh, throng daodong tir 12.000dén 50.000 Tréi lai ReKdum doi VoI mol
loai chat 6ng vadoi véi cacduong kinh khac nhadéu comgt tri so khéng
doi va bang 2320.

Do do Rekausi duoC ding lam tiéu chén dé phan bt trang théai chiy. Ta c6
thé coi rang: Khi R, < 2320 § c6 trang thai chiy tang; Khi R, > 2320 § co
trang thai chay rbi.

3. Anh hwéng trang thai chay doéi véi quy luat ton that cét nwéc.

Trang thai chy rat quan tong déi véi quy luat ton that cot nudc. Khi toc
d6 chay cang ing, sr xao tvn cia cac phn tir chat long cang mnh, dodé
chuyén dong aia chit 1ong cang gp nhiu trd luc hon. Vi vay, trong dong
chay réi, ton that nang leong I6n hon trong dong chy tang, va cangang khi
téc do cang bn.



§4.4 — Trang thai chay tang trong ong.
1. Sr phan bo lwu toc trong dong chay tang.

Trong trang thi1 chay ting, tng sudt tiép hoin toan sinh ra béi1 tinh nhét cia
chit léng va dwoe xdc dinh theo cdng thite efa Niu-ton, viét & trudng hop nay
dut dang:

ooy B (4 -11)
i

trong do: ) 14 hé sé dong lue nhét; ula luu te ctia 16p chét 1ong; r 1a khodng
cach tir tAm ng dén 16p chét léng dang xét.

Luu tée u eang ting khi cang ra giita dng, tire 13 khi r cing giam; Sau khi tich

phin ta dwoe: u-=- jir + (4-12)
7
Pé xac dinh haﬂg s6 C, ta xét didu kién bién ri161: tal thanh ﬁng (r=ry), cou=
ﬂ:- 'ﬁi}r C= E'rﬂlilg
4
Thay vao (4 —12) ta duge: | u- j_f[ruﬂ ) (4 - 13)
H




Theo (4 - 13), ta thiy ring sw phin bé luu toe trén miit cit ctia dong chiy tang
tudn theo quy ludt parabén: tai thanh éng u =0, tai tAm dng ¢é lwu tée 16n nhit

Uy biINE

Nhu vy, trong chay tﬁpg, luu the
trung binh bﬁng nita heu toe cwe dai:

y g g (4-15)
3# 344

(4 - 14)

- (7
Ni%

Histh 4 -3



2. Ton that doc dwong trong dong chay tang.

Tir edng thive (4 — 15°), ta ¢6 7 = 32 %

Thay thé 7 - %T‘fvﬁn phuong trinh trén, ta ¢6: &, = 3;i£v= Av (4 —16)

trong dé A= 32““'5

Céng thire (4 — 16) né1 ring trong déng chdy tdng tén thit odt mide doc duong

12 bdc nhdt vé1 luw tée trung binh déng chdy. Trong thay Iy ton that cdt mrée
2

thuwdng diroe biéu thi theo eft mrée luu tde 2_ ; nhuy sau:
=4

B2pul 524 v2 641 :

Jn = —_—_ = —
g = l.ﬁgffj l.ﬂ%’lifj 21}1} Eﬂ.‘
¥

V
g

64 [ v - I v
H hy= ——— 4 —17) hode: hy=A 4 -18
ay [ h -S| Ao hege | a-al 21 @)
. B
trong do: A= — (4 -19)
ke

A goi lis hé 56 mu sit. Cong thive (4 — 17) duoc goi 13 ¢dng thive Pacxy.



3. Hé sb a trong ong chay tang:

- Khi biét quy luat phan 16 [uu toc u trén nat cat uét va thi sb luu toe
trung binh nat cat v, tich phan cong tirc trén ta timduoc e s6 a.

Sau khi bén doi ta dugc: o = 2 (4 — 20)

- Thi ngh&m cho bét trong dong chy roi o = 1,05+ 1,1 nhu vay
trong dong chy tang sr phan  luu toc trén nat cat rat kndongdéu
S0 Wi sy phan @ trong dong chy roi.



§4.5 — Trang thai chay réi trong éng.

1. Cé&c kru toc trong dong chay réi.

a) Laeu téc thec: LA toc d6 chuyén dong thec té caa phan tir chat 1ong.

b)Lueu téc trung binh: dong chiy trung binh tli gian.

c) Lau téc mgch déng: Hién tuong thaydoi luu toc khéng ngng xung
quanh ndt vi tri trung binh tli gian aia leu téc 1& hign teong mach dong
luu toc. Hién twong mach dong duoc giai thich king sr xao ton hon loan
cia nHing phan tr chat long. Higu $ giita leu toc tic thoi va luu toc
trung binh tlyi gian goi la luu toc mach dong.

Néu tinh theo phuong x, luu tée mach ddng u, tinh bing:
u’ =, -y, (4-21)
Luu tée mach déng ¢6 thé duong hofic 4m, nhung trj s6 trung binh théi gian cna
luu tée mach ddng bing khéng: =, =0
Pi déi véi luu tée mach dong, dong ap lue ciing ¢é hién trong mach déng:
P=p+P (4 -22)

trong d6: P 13 ddng 4p lwe tire thoi; » 12 dong dp hre trung binh thei gian; P° 14
mach ding ap lge, ¢o6 thé dm hodic duong.



d) Leeu téc trung binh mat cdit: 1a leu toc twdng twong tng Voi toan mit cat
uot

e) Péng nang dong chiy roi:

Nhu ta di biét, trong phueng trinh Beenuly, déng ning cia mét don vi déng
p . B 4 .
hrong chit long dugc biéu thy béi 6 hang ?— ; trong d6 o 1a h§ 56 stra chira dong
&

'

ning.
2

Néu trong chéy ting, ddng ning dwoc bidu thi béi sb hang E;"P— , trong do « 1A
g

h¢ s6 stra chita ddng ning, chi tinh ﬂ'{:in sw phan phéi khéng dég lvu tde trén mit
ciit wot, thi & trudng hop dong chiy ré1 dong ning phai duge bicu thi béi 56 hang

2
L AV

ig

, trong d6: a- = o + oy

o, 14 he sn:r sira chita bé sung ¢o ké dén mach ddng luu téc doc cde diém trén
mit wét. Tri sd 11:13,F chi tinh khi d6 r6i 16n, didu nay ¢6 thé xdy ra & nhitng noi thi
dy & sau nhitng no1 mé rong dot ngot.



2. Lép méng chay tang; cac thanh nham va tron thiy lwc.

- P AR .!l.'...'l.'“h.." AR .-I'*-.':J' WL LY H'....-.p
w . .I
] LM i
Chiy rél
_' _ P L T T R R R

JIJ
/
Lap mbng chiy tang sal thanh

Histh 4 — 4.

O cang gan sat thanh, nhiing chuyén dong ngang cua cic phin ti¥ cing vip phéi
nhitng ranh giéi rin, xu thé chay thanh ting lép khing xéo 1§n vé1 nhau, do d6
hinh thinh dong chay ting trong mét l6p rit méng (hinh 4 — 4) go1 14 [op méng
chdy tdng. Nhu vy, trong ddng chdy rdi, khing phdi todn b3 chdt [dng [d chuyén
ddng réi, mé & sdt thanh bao gicr cing ¢d Iép mdng chdy téng. Khu vue chay rbi
duoc goi la [47 réi (hinh 4 - 4).



3.Poan dau caa dong chiy. Tang bién giéi.

- Ngay ti mat cat dau tién do phan B luu téc 1a hinh chi nhat. Cangdi
sau trongong cac phn tir & gan truc 6ng cang chugn dong nhanh, cac
phan t & gan thanh &n cang chugn dong ctim, dodd do phan 16 luu
toc thaydoi tir mat cat no sang nit cat kia. Ké tir mét mat cat nhat dinh,
do phan B luwu toc myi tré thanh khdngdsi doc theo dong chy déu.
DPogn dai trénd6 xay ra se quads cua do phan W lwu toc tr hinh chi
nhdt sang @ng on dinh i la dogn dau dong clay (Hinh 4 — 5).

Poan dau dong chy c6 do dai bing:
L, = (25+50)d (4 — 23)
trong d6 d ladwong kinhong.

- Trong doan dau nay, co th chiadé phan B lam hai khu wrc: mot vang
rat méng sat thanh bao §iciing chay tang, i la tang bién g1 chay
tang, vung con i goi la tang bién gisi chay rai.



§4.6 — Cong thic tong quat Pacxy tinh ton that cot nwéc
h, trong dong chiy déu. Hé sb ton that doc dwong
A. Thi nghiém Nicuratso.
1. Cong thirc tong quat PAcxy.
- Xuat phat tlt nguydn tde ding nhdt vé thit nguydn; Tim duge:

Iy
hy=A—— 4-24
-a5E 4 -24)
trong d6 A 13 hé s6 ma sat khéng thit nguyén, xac dinh chi yéu bing thi nghidm.
Cong thie (4 — 24) go1 la cong thaie Dacxy, tim ra nim 1856.

- D1 véi mit ciit wét khong phai 13 hinh tron; ta ¢é:

[ v
y=A—— 4 -23
= r ( )

- Hai céng thike trén 13 tong quét tinh tén that ¢ft nuée doc dudng cho dong
chay déu, ding cho ¢ dong chiy ting 13n dong chay rbi.



2. Hé s6 ton that doc dudng.

i- f[Re, g} (4 —26)

64 b .l:.' L El .l:.' - - ':- r "
R—; con do1 vén chay ré1 xac dinh bing thi nghiém:
g

Trong chay ting thi Atine =

3. Thi nghiém Nicuratso.
Muec dich thi nghiém Nicuratso 13 xdc dinh cu thé qui luit bién thién coa A
Nicuratso di cho cac dng ¢6 dudng kinh khae nhau mét 4§ nham xae dinh haﬂg

¢ich b1 vao phia trong cic thinh éng mét thir son khong thim nuée va 36 cho
ong mét loat cat di dwoce lya chon ¢6 dd thd xdce dinh. Cat dinh vao thanh éng, Goi

£ 1a dwdng kinh trung binh cta hat cat, ry 1 ban kinh cta nng, Nicuratse ¢d duoc
nhitng dng ¢é d6 nhim twong dbi E, 36 nham tuyét d6i A. Cho nuée chay qua
i
dng véi ede v lwong khic nhau tire véi cde luu tde trung binh v khic nhau, do
muye oiam sut clia cdt nudre do ap h; trén mdt doan dm xac dinh 1, dm;u; nay khong
liy pham vi doan ddu dong chiy l;; = (23 + 50)d, ré1 tinh nhitng tr1 s6 tirong (ng
¢ia hé s6 ma sat A tlr cong thide Pacxy (4 — 29):
v By d2g

h.=i—— sSUyra =_2
! d 2g Y Iy




§4.7 — Cong thirc Sedi. Cong thirc xac dinh nhitng hé sb
A va C dé tinh ton that cot nwéc doc dwong cia
dong chay déu trong cacéng va kénh ho:.

1. Cong thirc Sedi.

2

1y i 4 h

Tir cong thie Dacxy &, = ﬂ%;—; Sau khi bién doi, ta co:v = ll%guﬁ’%
g

hay: v=CfRT (4 -27)

trong 46 C 1 hé sb Sedi: ¢- %’%’ (4 - 28)

Cong thite (4 —31) go1 1a cdng thute Sedi, don v la “EK vi duge xdc dinh bing
thi nghiém. Luu lwong ta ¢6 Q = v, nén ta viét duoe:

O=aC{RT (4 -29)




2. Nhitng cong thirc xacdinh hé s6 Pacxy A.
a)Trang thai chay tang:

Péi v6i chy ting trong dng tron: /i - ;—4 = Ri (4 -30)
g E

Khi ¢dc mit cit ngang dng khong tron. Theo Idobatso: mit ¢it hinh vudng A =
57, tam gide déu A = 53, mit céit hinh vinh khin va khe hé phing A =96,

TR T I S G d
i v6i mit et khong tron Re theo biéu thive: Re = 224

¥
trong do: d,; go11d dwong kinh trong dwong,
Péi v6i mit cit hinh vuéng c6 canh a ta ¢6 d; = a; hinh tam gidc déu d,; =
0,38a; hinh vanh khiin va khe hé phing ¢6 chiéu rong 13 a thi d; = 2a
24

Poivéikénhhé:  i- — (4 -31)
£



b) Trang thai chay roi trong cic thimh tron thety lue:

Ehi Re £100.000, cong thike Boladmt (1912):
0516

Apyo = 4-32
Tyox @ ( )
Khi Re = 100.000, ¢dng thire Conacdp:
l
Ap = 4 -33
T {1,8lg Re - 1,5)° ( )
Céng thire (4 — 37) ¢6 thé tra phu luc 2
Neoai ra ta ¢6 thé ap dung cdng thive Nicuratso:
\M‘L = 21g[Re; ofAny, - 0.3 (4 —34)
Tron

thich hop cho Re = 5.000 + 3.000.000; ¢6 thé ca Re = 3.000.000.



e)Trung thii chay roi trong trong khur hoin toin nhinn thety lur, cong thie
Porasto - Nicuraiso':

1 ) i
=2l —+ 114 =21 371 — 4 —35
*‘-.,I“’;i:lz.fz.:'.m gﬂ g[ ﬂ] ( )

C6 thé dung céng thire Antosun (1952):

0,25
j=ﬁ,1[1,4ﬁg+ muJ (4 -36)
i Re
0,25
hodc A=10,1 1[§ + ﬁ] (4 —36"
d HRe
M tra theo bang
Tén vat liéu lam ong A (mm)
Ong thép méi 0,065 - 0,1
Ong thép ding chwa cii 0,01 -0,015
Ong gang méi 0,25 -1,0
Ong gang da ding 1,0 —-1.5




ik 4,501
= =71 Hd .
e) Cong tinte Colobartic{1939): J_ 3[3 7 e, ﬁ] 4-37

trong do Ay 14 46 nham tuwong duong. Tn 50 /5 ¢6 thé tra phu huc 3

3. Nhitng cong thirc kinh nghiém xac dinh hé sé6 Sedi C.

1
4) Cong thive Manink (1890): 0 - 255 (Jmis)  (4-38)
Fi

trong dé: n la hé s6 nham, n< 0,02; R 13 ban kinh thiy lye, R < 0,5m.
Céng thike nay cho nhing két qua tot d6i véi dng, kénh hé. C6 bang tra phu luc 5.

1

b) Cong thize Phodeoviyme (1923); 0= L & 4 -39)
H

Céng thire ndy thich hop dbi véi cae kénh dit trong trang thai tbt véi n = 0,02
(khing ¢6 ¢d, sip 16, khing c6 44 lon).



¢) Céng thite Pavolopski (1925):  c- 1’ (4 - 40)
F

trong d6 v = f( n, R) 14 s6 mi, phu thude d6 nham va bén kinh thiy lue.
Céng thite nay ding cho ¢ ong tron va kénh hé, v6i R <3 + 5m.

H¢ s6 nhim n ¢6 thé tra tim & phu lnc 4. $6 mii v duoc xdc dinh theo ¢dng
thite chinh xae: y=2.5@—ﬂ.13—ﬂ.?5~1ﬁ(«4@—ﬂ.1) (4 -41)

Trong thwe té Pavoldpski thiy ring ¢6 thé 4p dung céng thire don gidn:
y=15n KhiR<1lm;y=13/n KkhiR>1m

r " Aoy 2 b -:- "t ]- ]- -t r A n.
Cac tr1 56 tim duge cia v thuong nim trong @dé han ;77 cling ¢d the lay
1111 r ]- 3 ]-

ngodl gé1 han dﬂgvag.

H 6 Sedi tinh theo céng thire Pavoldpski dwoe tra phu luc 6



l
23+ —

d) Cong thirc Gangghile — cutte rut gon (1869): ¢ - 2 3?3 (4-42)
[+ —

JR

trong d6 11 hé s6 nham xde dinh theo bang phy huc 4

Cong thic ndy ding cho kénh ddo. Mt 58 chuyén gia cho ring vide dp dung cdng
thiec ndy ddi véi B> Jm cd oo sé hen ld cdng thite Pavoldpsk,

¢)Cong thire LLAgorotskin (1949): C=17,72 (k + IgR) (4 -43)
Trong d6 k 13 thong s6 vé d6 nhim ciia kénh, k ¢6 quan hé véi n nhw sau:
P l _ 0,05643 (4 _44)
[T Tdn 7

Tri 56 ciak, xem phu huc 4.



§4.8 — Ton that cét nwéc cuc bd. Nhirng dic diém chung.

- Nguyén nhan &t Iy cia sr ton that doc duong |a src ma sat gia cac phn
tor chat long do tinh nlét va ar xao on roi tao nén.

- Sy ton that cot nudce dic bigt 16n ¢ nhitng noi ma dong chy thay doi dot
ngot vé phuong haeéong, v dang mat cat ué6t... Ton that cot nuoc tal
nhirng noi nay i la ton that cuc bo, src can loai nay i la sizc can hinh
dang.

P

Cong thire Vétsbatso: Ba= 1t ;— (4 —45)
g

trong d6 ¢, hé s tén thit cuc bd, khong phu thude Re ma chi phu thude
vao dang hinh hoe efia ché ¢6 ton thét euc bd.



1. Ton thét cuc bé khi ong dét ngét mé réng. Cong thikc Booc — Pa.
Gia thir ¢é dong chit léng chay trong doan dng ¢é mit ¢it md rong ddt ngdt tir
dién tich ® sang 2 (hinh 4 — 6).
Véhaimjt et (1-1) va (2-2)
g161 han khu ta xét. Dong chiy ta1 mit
cit (1 —1) va (2 —2)1a d61 din nén
¢6 theé viét phuong trinh Bécenuly:
a a
i [21 e i W L ]— [23 e ﬂ:m]
y ooz yoooZg
(4 —46)
trong d6 hy ., biéu thi ton thit vi dot ngdt
me rong.
Viét phuong trinh dong hxong theo
phuong s ena true ong:

F, = pQiopzvy - gy vi)
F, 14 hop lue nhitng hinh chiéu 1én true Hinks £ —0

dng ena cie ngoai e tae dung 1én doan dong ABCD.



Nhitng ngagi lwc d6 gom:
- Dong ap ,k/t’C:
Omitcatl—1: R=pQ; P, dittheo plrong s, c6 du duong
Omatcat2 —2: B=p,Q; P, dat nguoc phrong s, co du am
- Trong lec G aia dogn ABCD: chiéu I1én phrong s
G.cod = yQlco =yQ(z, — z,)
Nhu vay: F.=P,—P,+ Gcod = (p; — p,)Q + Gcob.
Sw bién thién dong lweng AK tinh nhw sau:
+Dong leong khoi chat long di vao mit kiém tra 1apQoiy,v, mang du
am; goc chidu Ién phrong s la 0, nénan giir dau am.
+ Pong lugng khoi chat long di ra mat kiem tra Iaan02v2 mang du
duong; géc chtu Ién phrong s 1a 0, nénan gitt dau duong.
Nhu viy: AK = pQopzv; - pQag vy hay la: pQiogava-cig v )= (pr — p2)i2 + GeosB
Thay Q =v,(2 va thu gon phirong trinh rén ta cé:

pvalanzvz - dmvi) = p1 —p2 + 1(z - )
hy, = vy (g = Goy) N oy _ a5v;

g g 2g

Thay tri s6 d6 vio (4 — 46):



Thi nghiém cho bét tr1 56 cia oy va o déu gin bing nhau v gin bing 1 nén ¢6 the
ViEt:

hy,, = M (4 -47)

g
Néu goi hidu s6 v, — v, 13 "dd et Izt toc " khi dong chiy mé rong dét ngdt, ta
cd the phat bieu két qua trén nhuwr sau:
"“Tan rfz.:’z‘r cdt misede cyc b4 viddng chdy md rng ddt ngdt bcfﬁg cdt mede ofia 40
bt [raa tdc . Dinh ludt nay go1 13 dink [udt Bode — Ba.

Cong thirc Bode — Da c¢d the viét theo ¢6t nude luu toe trde cho mé rong v,
hodc sau cho mé rong v

_ Vs : 1"12 = _ " : "??
hﬁ.m_ I-—| . — hm.lﬂ lld.m_ —-1| =

v, 2g v, 2g



ﬁﬂg dung phuong trinh hién tue v = w0 hoje - Y , ta ¢é:

Ve o
4 1
hf[.:m= (I_EJ F_l

Q) g
Viét dudi dang téng quat ctia ton thét ¢dt nuée cuc bd (4 — 45), ta ¢é:
2 p

- T
hwi'.m = C_u'-im' i hﬂ'ﬂﬂ hE[:m = "fi.m' 2
g ig

trong dé ¢6 hé 56 tén thit cuc bd vi mé rong dot ngot la:

(2] 4-

Ll

Cren=(2-1) 4=

[l

Cong thite Bode — Da cling dung cho tnrdng hop long dan 13 kénh hé.



2. Mot s6 dang ton that cuc b trong ong.

Céc I sO dudi day ding i lwu téc tai mat cit dat sau noi co ton that
cuc bo (theo chéu dong clay).

~
— U‘I — S—
T
Hinh 4-7 Hinh 4-3
b) Migng viio ong
#) Tha: hep dot ngot (hinh 4—7)  _ g mép (hinh4 -10): ¢, =0,50

i — Mép tron, thudn r e, =0,20
C_ﬂ:h = I:I?S ]' Iy r ] " n
7l — Mép vao rat thudn &, =0,05



¢) Migng ra cii ong (hinh 4 - 9) (dimg vér luw te trude chd mé rong):
2
Ca = [1— E] , néu Q) khé 1én so véi o, thi &, = 1.

Hinh 4 -9



d) Noi ang tron 1on cong.
— Ubn d6t ngdt thanh gée o (hinh 4 - 10); quan hé giira & vi o, khi d, = dy
(ding vé1 d < 50mm).

o 30° | 40° | 50° | 60° | TOY | 80" | 90¢

1020304 ]055|070]090] 1,10

— Ubn d6t ngdt thanh ge o =907 (hink 4 - 13): quan hé gitra ¢ v d:

dmm) | 020 |025| 034 | 039 | 049

¢ 1,70 [ 130 | 1,10 | 1,00 | 0,83




£
_ Ubn din din thinh gée o =909 (hink 4 — 14); & = f[%gJ: 013 + 1}35[%

trong d6: r; ban kinh éng; R ban kinh cong cta truc éng. Tri s6 & cho trong bang
sau:

!

= | 01 | 02|03 |04 050607080910

0,29

¢ 1013 | 0,14 | 0,16 | 0,21 044 | 066 | 098 | 1,41 | 1,98

oL=a0"

Hinh 411 Hinh 412
Néu o # 900 thi bang trén vin dang dwgc bing cach nhin ¢ & bing d6 véi ggi”



e) Van mot chien ¢ ong hutt cite bom, c6 kent theo Iuoi chan ric (hinh 4 - 14).
C6 thé ding tri s6 ¢ tiy theo dudng kinh d etia éng hit nhw sau:

d(mm) | 50 | 75 | 100 | 125 | 150 | 200 | 250 | 300 | 400

& 10 8 7] 6,3 6 3 4,3 4 3

Néu khing ¢6 van mit chiéu ma chi ¢é lnér: £ =5+6

g) Khoi meee (hinh 4 - 17): Hé s6 ¢ phu thude gée o, cho béi bang sau diy:

o 3 10 20 30 40 530 [ 60 | 70 | 80

o | 0,05 029 | 1,56 | 5347 | 173 | 3206 | 200 | 450 | o




e) Crirs vean phing trong ong tron (hinh 4 — 13).

g
I;,f[.:ff-z

% 0o | 1/e | 28| 3. | as | sk | 68 | 78
¢ 0 007|026 081 |206|552]|170] 978
! /\W
| | Co0
cl Jr ? Gao
i h OO O ot %
+ v—
Hinhs - 13 Hinde 4 — 14 Hinh £ — 15




N

Hinh 4-1



Tang bién gidi chay rdi dang phat trién

Tang bién gidi chay tang

/

/

LSp mdng chay tang sat thanh

e E— '
</ 1
— LOi roi
— d
/ AN - — —— l
7 \\ Poan dau ldd -~ -~—Dong roi chay déu—=
Chay thé Chay xoan

Hinh 4 -5



CHUONG 5

DONG CHAY RA KH Ol L O VA VOI
DONG TIA



A —DONG CHAY RA KH Ol L O VA VOI
85.1 — Khai niém chung.

Dong chit long chy qua b goi 1a dong chiy ra khéi |4; dong clat long
chay qua voi ladong chiy ra khai voi.

i

Ton - 7 v //
thét =t

cot
NwoC

H L |

hé\lu L J_ o I
hw E.'___{“—\ AT AT

r?oan ]_"Fﬁ + h
to2 %

atin  LZZZLZ Y, /

that

cuc a) b)

bo.
Hinh 5 — 1.




Phan loai |6 nhw sau:

Néu ¢ c:% thi goi 14 18 nhd.

(1) Theodd cao e @a 16: 16 nhd, 16 to.

Néu g;_,% thi goi 14 5 to.

L6 ¢6 canh sic, d6 day 3 khéng anh
(2) Theo @6 day aa huéng dén hinh dang cta dong ra thi
thanh b, c6 the phan ra 16 goi 12 18 thinh méng,
'tﬁétrtfggyfn“”g va lo Néu d6 day &> (3 + 4)e, anh hudng
dén hinh dang dong chay ra khoi 16
thi loai nay goi la i6 thanh day.

(3) Theo tinh hinh & Chiy tie do: dong chay ra khot lo tiép xic vor khong Khi,

tiép coa dong chy ra, Chdy ngdp: dong chéy ra khéi 10 bi ngdp dudi mit chat 16ng,
c6 thé chia thanh:

Chdy nita ngdp. mit chat 16ng tai phia ngoai
16 nim ¢& trong pham vi d6 cao 16.



§5.2 — Dong cly tw do, on dinh qua 16 nhé thanh méng.

Néu H khéngdoi thi dong chiy khoi 15 1& mot dong chiy én dinh: luu
téc, ap lrc khdng thaydoi vai thoi gian.

Ngay trén nit 15, cacduong dong khdng song song, wrig cach xad
mot doan nhd cacduong dong té thanh song songdv nhau,dong thoi
mat cat udt cua luong chay co hep lai, mat cat do goi la mdat cat co hep.

Ta can tim cong thiec tinh leu lwong cia 16.

A
Viét phwong trinh Becnuly cho mét diem dit 17« e 71
tai mit cdt 1 — 1 va diém dit tai trong tim C — C —
2 2 H
A A \ T TP R A (5-1) He
y o Zg 2g 28 2

C
trong d6: H 1a c6t nudc ké tir trong tim cia 16 0 G
vy 1a hru toc trung binh tai mit cit1 — 1
v, 13 lvu téc trung binh tai mit cit C — C
h,, 12 ton thét ciia dong chay ditir 1 —1
dén C — C, & déy chi yeéu 1a ton that qua
2

¥

Hinkt 5 — 2

3

2g

6 &, =7

w



2
PitH,=H+ {1’5"0 thi phuong trinh (5 — 1) viét thinh: &, = (@, +
g

Do d6 luu toc trung binh tai mit cit cohep C— Cla: v, =

&+
hoac v, = @ j2gH, (5-2)
Trong d6 12 722 56 lew toc cna lo: o= 1+§ Vi, =1,
&llf-'
nén = —— (5 — 3)
e
Luu lwong Q chiy qualola: Q=v, 0, = Q.. 2gH,
Dit £ 12 78 56 co hep, tacéd: =26 (5 — 4)

&

Viy luu lwong la: O = geaf2gH | = ua.2gH, (5 —5)

trong d6 L= .g 12 28 50 luen lwong cia 6.




(1) Cac laai co hep ciaa dong |- L6 co hep toan 1§
chay ra khéi 10: - Lb co hep khong toan b

Theo Pawlépski, hé sb

lwu lwgng pc khi cé co . L =;{1+D,4£J (5 —6)
hep khéng toan bo tinh 4

theo cong thrc:

trongdé p 1a hé sb luu luong khi c6 co kp toan B vadong thoi
hoan thén, p la do dai bién géi 16 trongdd khdng c6 co &p, X
la toan & chu vi 6.

P6i v6i 16 tron thanh méng d = 1em, véi Re = vl 10°, H = 2m (dbi v6i nuéc)
1/

chilng ta c6 nhing tri 50 sau déy:

£ =0,05+0,06; & = 0,63+ 0,64; @= 0,97 + 0,98, ;L. =0,60 + 0,62, trung binh lay p
= 0,61. Nhiing tri s0 niy nén nhé. Ngudi ta throng dimg 16 nhé, thanh méng dé do
luu lwgng.



(2) Hinh dang cia dong chiy tw do ra khéi | 6:

Phrong trinh dia quw dao R Iz?ﬁ 5-7)
chuyén dong co6 &ng: 3= ng

trong d0: v, = @24, , t 13 thoi gian can dé phan tir chat 16ng di t6i diem (x.y);
loait o he (5 —7), ta co:

x4 = 4¢q*Hyy. (5-8)

Doi véi 16 tron nhé khi ¢ = 0,97 thi: ¥ =3,76.H,.y (5-9)

D @) § rms-s




§5.3 — Dong clay ngap, on dinh qua 16 thanh méng.
Cot nudc tac ding king hitu 5 cot nude & thuong heu véi ha luu. Do do,
doi voi dong chy ngap khdng @n biét 16 to, 16 nho.

Phuong trinh Bécnuly viét cho mit cit wét 1 —1 va 2 — 2 (miit chuan 0 — 0) la:

]
,e‘-zl+*3:'—‘1+H'vEI b+ P2 (5 —10)
y Zg ¥
2
trong do: ﬂ;” 13 ¢6t nwoc luu tée tien gin, h, 13 tong s6 ton that c¢6t mroc khi
g
chat 16ng qua 10, tinh theo lwu toc v, tai mit cit co hep C — C va hé 56 sitc can T&;
2
is
y =20 T
2 B CO 15 S o
Sau khi thu gnn ta c-:':u' =11 '1 v
- o 3
|
Ezl—ﬁz2+'w" n b an ST
- i . 1
.5 - o I
ol | Loa S
hodc: H+2— HD_Z.;'— | EET? o
g 3 l
trong d6 H 1a hiéu s6 c6t nuéc cna S
thirong va ha hru, H = h; — hy; do do: T e

J2gH Hinh 5 — 4

'I-:'I:_.=

-



Pit — = o thi duoc: v, = @224, ; Cling nhu & trén, hé s6 co hep 14 #= %

T )C: v, , he . .

Véy hwu lwong qua 16 bi ngdp 1a:
0=av =copligH,

Hoac 0= pa.2gH, (5-11)
trong d6: 1113 hé 6 lvu lwong cda 16 bi ngdp, L= s

2
Tén that cét mréc h,, bao gom ton that khi qua 16 .;' Y vi tén thét vi d6t nhién

mé rong do cho dong chat 16ng tir mit cit co hep Chi}’ vao he mroc ¢ ha huu
(v ;;E’J vi vy = 0, nén ton that dot nhién mé réng con bing 2_5
2 2
Viy: hy =3 g;’_ﬂg = [g+1);’_fg (5 —12)

Do d6 hé s6 luu toc bing: ¢= (5 —13)

1
J+¢



§5.4 — DOng clay tw do, n dinh qua 16 to thanh méng.

O 16 to, ot nudc tai bo phan trén va b phan dudi caa 16 ¢cé tri sb khac
nhau bn. Ta phan chia i cat uét cua 16 to thanh nhdu giai nam ngang,
cao dh,d ¢6 dong clly qua nhing gii vi phanay duoc coi la dong chy
qua b nhé va nhr vay 16 to 1a do nhéu 16 nhé hop lai.
Ta nghién ciru moét thi du: d6 1a trudng hop 16 to hinh chit nhiat:
d0 = pi'.{2gh (bdk) (5 —14)

HI:I‘E

L hrong qua 16 to: Q=5 I,u',.fzgﬁz.:ﬂz hodic: ¢ = %,@E(HEE —HE?E(J (5 —15)
23

Eg 7 I1




Goi Hy 13 ¢ot nwde cua trong tam 16 to, vy

H,=H+2=H (+—) val, =H -S=50-_2%
2 2H, 2 2H

1| & 2
1—%[5} } (5—16)

)

[

trong do e 1a do cao cua lo.

Khai trien duoc: 0= ua.2gH,

trong d6 eola dién tich 10 to..

2
Vi luong %{Hi} rat nhé so v6i 1 nén c6 thé bé di. Viy cong thirc luu luong
1

chdy f do qua 16 to thanh méng hinh chit nht [a: Q = xa. /227, (5—17)

Thi nghiém cia Pawlépski cho nhiing tri so p wng dung vao b to
(bang 5 —1).




§5.5 — DOng cldy nira ngap, on dinh qua 16 to thanh méng.

Van dé nay chra duoc nghién ¢u day du. Trong cac sach tham kb co hai
loai phuong phap tinhdu lugng chiy qua b nira nghp:

Mot phuong — Mot bo phan trén tinh fheo

pNhép 1A chi chay tu do, fuu lugng la Q [0=0.+0

16 thanh ha — Mgt bo phan dudi tinh theo 12
bo phan: chay ngap, luu luong la Q,

Mot phuong phap

khac do

Pawlopski  d - 0 = auan2gH, (5 -18)
ngh la dung cong

thirc:

trongdé o la hé so ngap Bang 5 — 2




§5.6 — DOong cly khong on dinh qua 16 nhé thanh méng.

Khi dong chiy qua b ma miit chat long thaydoi trong binh clia thi sinh ra
dong chay khéngon dinh.
Q = f,(t) la luu lugng chiy qua b ra khsi binh chra

q = f,(t) la luu lugng chay vao binh clia

Ta gol

h = f,(t) 1a oot nudc doi véi trong tam b
Q = f,(h) la dign tich mit tu do trong binh cha.

L wu lwgng chiy qua 16 tinh dwgc theo: —— (0 = g, [2gh,

Trong thoi doan dt, thé tich chat 16ng chay ra khéi binh chita Q.dk, the tich chay
vio binh chira 1a q.dt va thé tich ting lén hofc giam di 1a Qdh.

Ta qui wéc lru lwong chdy vao binh chita 13 s6 duong (q = 0) va chdy ra khéi
binh 12 6 dm (Q < 0). Su bién thién the tich cta binh chita trong giai doan dang
Xét:

qdt—Qdt=Cdh hay =% (5—19)
.



Ta xét ba trwong hop sauday:
(1) Mgt nuecc thwong b bign doi, dong chdy fir do qua 16 nhd.

u
— e 3
sl ) “?—l._-_._
. :
: "

Tinh thoi gian T ; cén thiét dé myc nrdc trong binh tir vitri 1 — 1 dén vi tri 2 —
2 (hinh 5 — 6).

Bai todn niy c¢6 the gidl duge trong trwong hop g # 0. Tuy nhién deé gidn don
viéc trinh bay, ta gia thiét ring q = 0.

Ta c6 thé viét lai phuong trinh (5 — 19) nhuw sau:

T (5 —20)

— H@,f2ghk




Tich phin phuong trinh (5 — 20), tir hy = Hy; dén hy = Hy, ta tinh ra duge thoi

Hyy
: { X
gan Tl T, = _[

— @ jlghy

Pé don gidn viéc tinh ton, gia thiet ring €2 = const, khéng tinh lwu toc tién gan
vy (v = 0), trc 1 coi hy = h, ta dat duoc ket qua sau ddy:

H,

v L . KRS (5 —21)

© - e fog Lf ﬁmJ_
Néu H; = 0 thi céng thirc (5 —22) thanh:

Eﬂﬂ."
ol ,— (5-22)

h EV
v pmﬂl'z

Cé theé két luin rﬁ;lg: khi cft nudc thay doi, thoi gian cdn thao cgn bink chita
co tét didn hinh tru bdng hai ldn thot gian cdn thiét dé thdo ra mot the tich tuong
duong nhung dwdi tic dung ciia ot nuwde khong doi.

(5 —22%)




(2) Mt nucc thwong huu khéng doi, médt mece ha hwu thay 461 (hinh 5 - 7).

Tinh thoi gian Ty_; can thiét dé myc nuée & ha hru déng tir vi tri 1 — 1 dén vi tri
2 — 2. Viét lai phuong trinh (5 — 19):

. Clcdh
Q=0, g=uw.j2glH -k Do db: gt = (5 —23)
“J{ : #mJEE[Hl &)

Tich phén (5 — 24) tit h = H,® dén h= H;, ta ¢6 dwoc thoi gian T ; phéi tim:
H,

L 2edls
H;.-'["rm\flzg[Hl - ;Ej

Pé don gian viéc trinh by, gia thiét 2 = const, ta c6:

0 dh Q  FalH, -k AT
#mﬂf{_gé[ﬁ ﬂmm}f_iw{i_ .ﬂm"-.;'f_( T jl

(31a thlEt lic bit dau thao nrde vao, ha luu Hy® = 0, va ta dé cho H; = H;, thi
thoi gian cén thiét cho diy binh chita ha luu bing:

204H, _ 204, (5 —25)
,.um\{rzg ,umJEng

T, = (5 —24)

Hy

Ty =

1-2 —

So sanh (5 — 25) va (5 — 22°), ta thay ring cling & dieu kién H; va Q nhw nhau,
thoi gian can dé thao can va chay day binh chira hoan toan giéng nhau.



()M nuiic tipng vér b Izt dén thiay dot (inh 5 — 8).
A B

i ‘jz1
.'_,l'_,l'_,l' iy i )

rrrrrrrrr

Khi nuéc chiy qua 16 thi mit b do
& A ha xuéng vi mit tr do & B ting 1én, ' STy H.
do d6 d6 chénh cdt nude 7y —z; = h tic dz: | |
dung vio 18 ciing giam dén cho dén khi “
muc nuéed hai binh chnda cao bang nhau, J. 1 Zt“
thi chat long khéng chay qua 16 nira. T

Ta tim thoi gian T 5 cdn thiét dé cho Ly 2
muc mréc ¢ A va B ngang nhaw. Hinh §—8

Poi vdi binh B, chi ¢ Iwu lugng vio tikc q # 0, khong ¢ Iru lrong ra it Q =
0):

dr = (5 — 26)
lf.{ﬂJJZgICzl ‘Ezj
e ; , e e (1dr,
Vih=z — z; cong thirc (5 —27) viet thanh: g = (5 —27)
L] 2 2h

The tich chat long bét di & binh A bing theé tich chat 16ng ting 1én & binh B,
trong cung mdot thoi gian;

- £ydz; = Q,dz (2 —28)



Nhw viy: —dz, = %dzz (5 —29)
1

. Cl (3 +C0
Ta lai c6: dﬁz:dzl—dzgz{ﬁ—qdzg:— L "2y, e— gz = — Y

1 E_21 ﬂ1+ﬂ2

(3,0, cdh
Ch +0Y pa.f2gh

Thay trj 56 dz; trén vao (5 —27) ta dugce: 4 = -

Gia thiét Q= const, {2, = const, nhu viy c6 thé tich phén (khit=1t;, h = H; vi
khit=tg ,h=Hg:l

T_ = | df = — 1542 T = = =
- :I L i ﬂmﬁiﬂﬁz > 2= ﬂ+ﬂjmﬁg (x’r  —H;)

Néu t = t, ma H; = 0 titc 13 muc nwdce hai binh ngang nhau thi:

T, = ohth N (5 — 30)
1-2 —
Lo 0y panflg

Néu tiét dién ciua mét binh rat nhé so véi binh kia thi céng thirc (5 — 30) tré
thanh:

SOH
Ha.flg

Tl-z =




85.7 — Dong cldy qua voi.

- Vi la mot doan ong ngin, gin vao b thanh nong, c6 dg dai khaing vai
lan dwong kinh &

- Chat l6ng chiy qua voi throng sinh ra co ¢p & chd vao voi,sau d6 mo
rong ra va clly day voi, tai chd co hep va mit thanh voi la mt khu nréc
xoay, aprc nhd hon ap rc khdng khi né do hinh thanh chan khong.

- Vi trong VoI cOsinh ra chan khong nén lvu lwogng aia voi thdng tirong
l6n hon luu lwong qua d; d6 ladic tinh @ ban oia voi; chd y Eng voi
chi codac tinh trén, khi cht long chiy day voi.

Neudi to thuong phin logi voi lian ba logi:

[

(1) Vi hink try tron(hinh 5 — 9ab). ‘ Ny

(2) Voi hinhnon: (hinh 5 -9¢,d). —— \
(3)V%i dirimg deng (hinh 5 —9¢) Z_.__& ¢ w
C)

2

a) d)
Hinh 5 - 9



- T
Voi hinh try tron gin ngodd (hinh S — 10), sl
con goi 14 voi Venturi 14 mot ong thing hinh ', ] _i
tru tron, dail = (3 + 4)d, d 13 dwdng Kinh voi. S I
] k i - ;_"' ___ . i}-’i L
- i - _H_-_-.rhu-""""-d
Viét phirong trinh Becnuly cho mot diem & <
1 -1 vamét diém trong tim 2 — 2: - -
Hinh 5 — 10
2 2
gPe B _Fa & Ly (5 —32)

y o dg ¥y ig
2

trong dé v 13 lwu téc trung binh tai mat cat 2 — 2; &t Hy = H + &+ ta ch:

2E
it ‘Fj
Hy= ——+h,;
’g
. p? W v
trongdo: 2 =g+ —+1—— (3 —33)
2g 2 dZg



4 2
Ta biét ring: «, =(£—1J =[1_—E] - £ 14 hé 96 co hep, v, = 2. Thay céc trj 6

£ £

[

trén vao (5 — 34), ta co:
IR A
hw=[i+[ ]+ﬂ—}v— do do: H, =
c

ﬂj+§§+[l E] ol
£ £ d |2g

£ d |2g
tic: v = 1 = 2gf,
o  (1-F !
+2L 4 +A-
\[% g (E] d
liy oty =1 va dit: o= - (5 —34)
\/ a (1—5] !
Gy + 2L+ +Al
£ £ )
Thi v=g.2gH, (5 —35)

Céng thirc hru lrong viét dudi dang:
Q=vm= pa.jigH, = ua.jégH, (5 —36)
Dong chiy ra khéi voi, tai noi ra khéng c6 hién twong co hep, vi thé hé s6 co

hep tai 16 ra cia voi bing 1: nhwr viy hé 56 luu téc ¢ va hé 56 lru lrgng L clia voi
bang nhau.



Khi d6 dai | tang thi }i;% cling ting, lam L giam va ngwoc lai. Nhung 1 phat

ngin c6 gi6i han vi dieu kién 1am viéc cfia voi [i khu vire chin khéng khong bi
ph4 hoai: néu voi qu ngan thi dong chy tré thinh qua 16, . ciing gidm. Naudi ta
nghién ctru ra ring p16m nhat khi o d3i 1= (3 + 4)d. Ong ngin nhu viy goi A
VoL

Theo tii liéu vé chiy qua voi & = 0,06; & = 0,64; lay 5 -3 vi =002 thi theo
(5 - 34) tinh ra = .= 0,82; NIt vay pi; = L3443

Neu lay & = 0,06; £ = 0,64 v 4 =10,02; oty = 1, thi muén cho == 0,61 fa
phii c6 Luss. Viy luu lwong qua mét dng dai bing 55 1an dwdng Kinh ong vin

i
bing Iru lrong qua 16. Néu ong ngin hon thi luu lrong 16n hon.



Tinh tri s6 chéin khéng trong voi Ta lay mit cit 1 — 1 vi ¢ — ¢ 1bi viét
phuong trinh Becnuly:
2 2
H4Pe P e SVe g (5 —37)
y o oZg ¥ Zg

2

h', 1a ton that c6t nwéc tir 1 — 1 dén ¢ — ¢ hic 1a ton that qua 16 g’lz—f; goi
g

2
ok B

Hy=H+—2 va L=+, ; dbng thoi 1iy o, = 1; thay cd vao (5 — 37), ta cé:
=4 =
— e
...I'-"E_ pf?:[lz_i_';_]ﬁ]v _HU
¥ £ £ ) 2

2

G01 h,, 1a dd cao chin khéng va tw (3 — 35) mit ra: ;—= @' H, , ta thay vio biéu
g

2
thirc trén: 4, =22 %< =[[1+g1)[f] —1}15,3
¥ £

Vi =006,c=064, ¢ =n=0,82;tacd: hg = 0,75Hy (5 — 38)

Pé thay ro thém tic dung cua chin khéng; sau khi bien doi ta c6:

L =v.a, =vcay, = €8, &, JEE{HD +;3.:s;j = ﬂmﬂjm\"lzg'{Hu "";3.55;:] (5 —39)

R& rang la Q. = Qg do tic dung chéin khdng.



Néu ting H, thi h, ting 1én; do d6 luu lwong ding ting lén; nhung ta
khong thé tuy tién ting H, dwoc Vi tri s6 chan khéng cé géi han, néu
chan khéng trong voi qué&nh, trc 1a ap sat tuyét doi & khu chan khong
qua nid, thi cé kh niang khong khi b&n ngoai chui quaIra aia voi madi
vao khu chan khoéng va phadiehan khéngMu én voi lam viéc dwec thi
tri s6 chan khéng trong voi khdngdwoc I6n hen tri s6 chan khdng gbi
han, tinh bing 7m; theo (5 — 38) thi & nuéc cb tac dng aia voi H,
khongduoc lén hon giol han:
7

=

ogh = Srsz

Do d6 hai diéu kién diy di cho voi hinh tru tron gin ngoai c6 thé lam viéc
dwoc binh thirdng va 6n dinh 1a:
_1=@3=4)d
— h; = 7m hoidc Hy =< 9m

P dng ning cia dong chay ra khéi 16 va voi tinh béi:

P v & G
g-2 =f = B2 B2 et o 26H, = gt oty e,

Bang (5 — 3)so sanh #éing lrong cong tac ¢a 16 thanh ndng va céac lai voi.




B —DONG TIA
§5.8 — Phan lai, tinh chat dong tia.
1. Pinh nghia:

Dong chit long co kich tlxde hiru han, khdng b gisi han boi nhitng thanh
ran, chuyn dong trong moi teong chit long cung lai hoic khac lai,
duoc goi la dong tia

Phan thanh: dong tia Ag va dong tia khong régp.

Trang thai chy trong dong tia c6 t 1a chay ting haic chay rdi, nhung
thuong gip trong thec t 1a trang thai chiy rdi.

2. Dong tia ndip.
3. Dong tia khong khdng ndp.

Xét mot dong tia mréc, khong ngp, tr ong hinh tron ra, phun vao khéng
khi, ta co tl chia lam dong lam 3 gim (hinh 5 — 11):



—Phan lién Kt chat: trong ptin nay, dong tia con @inguyén hinh tr: cac
hat chat long VAn lién ket chit nén clt 1ong Van lién wc, khéng co niing
khu ki khéng khi &n vao:

—Phan roi rgc: trong phin nay, s lién tuc cia chit long ki phé hai, dong
tia md rong, it dau co nhrng hat nuac lon.

—Phin mwa hui: trong ptin ndy, dong tia @n nhing hat nugc rat nho,
riéng bet.

Poan lién két cht Phan rdi rac Phap Mug 5
i

Hinh5-11



Sau déy 12 mét vai céng thitc tinh todn vé dong tia khong ngip, chii yéu dua
vao két qua thi nghiém:
— Pbi v6i dong tia phun ra thing ding (hinh 5 — 12a), d6 cao cla doan lién
két chat Hy, tinh tir miéng voi phun, tinh theo:
H

o (5 —40)

Hy=84 =8

trong dé H 13 c6t nuwéce tai miéng voi, c6 the lay & = z—g;, v 1a toc do tai miéng voi;
g
000025
& +100047
la d9 cao cua dong tia, titc khoang cich tir miéng voi dén noi ma dong tia khéng
A
C 1yl
[> - he 0 thi nghiém, phu thuéc He, tinh theo bang sau day:

Bang 5—4.

ys hé 86 thi nghiém, phu thudc dudng kinh d cia voi w= (d tinh m); H

phun lén cao hon nita duoc: H

He (m) | 7 95 12 145 | 17,2 20 | 229 | 245 | 268

B 084 | 084 | 0835 | 0825 | 0815 | 0,805 | 079 | 0,785 | 076




— P6i v6i dong tia phun nghiéng, (hinh 5 — 12b) ¢dn it nghién cir; trén co

s thi nghiém nguoi ta két ludn ring:
+ Khi gbc nghiéng 0 cua tia phun I [

doi véi midt ndm ngang bien doi tir 0° + 90°:

Bé dai cua doan lién két chiit R, khéng doi .

va bing d6 cao cia dong tia khi phun thing A A

ding He; R, = Hz. Khodng cach tir miéng H.

voi dén het doan mua bui Ry, cang ngin lai, l i 4.|
vi ¢6 thé tinh theo céng thirc kinh nghiém a) b}

Ry, = kH- trong d6 k 1 hé s6 thi nghiém phu

thudc goc nghiéng 0, tri s6 k cho béi bang Hink 5 - 12
sau day (bang 5 —5):
Bang 5 5.
0 154 300 450 600 750 o0
140 | 130 | 120 | 1,12 | 1,07 | 1,03 | 1,00

85.9 — Nhirng dac tinh dong lwc hoc cia dong tia.



H#¢ so luu hrong pciia 16 to

Bang 5- 1
Loai 16 T
- L6 logi trung, dong chéy co hep déu din vé moi phuong, 0.65
khéng c6 tim din nudc. ’
- Loai 16 to, dong chay co hep déu diin vé moi phuwrong, 070
nhung la co hep khéng hoan thién. ’
- L6 khoét & day, khéng co hep & canh day, su co hep vé céc 0,65 ~ 0,70
phuong khic ¢d anh hwong rd rét.
- L6 khoét & day, khéng co hep & canh diy, su co hep vé cic 0.70 ~ 0.75
phuong khic ¢6 anh hudéng vira phai. " "
- I_ﬁ khoét & diy, khong co hep & canh day, su¢ co hep & hai bén
rit hoa hoén. 0,80 ~ 0,85
- L6 khoét & day, khong co hep ¢ canh day, su co hep ¢ cic 0.90
phuong khac rit bé. ’




Bing cho tri 50 cua hé s6 ngip & irong 10 thinh méng mra ngap

Bing 5-2
o | o1 o203 ]| 04|05 06|07 08| 09010
o | 100|100 100100100 100|100/ 1,00]{ 100|100/ 1,00
01 | 099|099 | 099|099 098|098 | 098] 098|098 ]| 097
02 | 098|098 | 097|097 |096|096|095]|095]|094 ]| -
03 | 097|096 | 096|095 | 093|092 |091|091] -
01 | 096|095 093|092 |090]| 088|087 -
05 | 094 |092| 090|087 | 084|082 ]| -
06 | 091|089 | 085|080 |07 -
07 | 086|082 076|068 -
08 | 078|071 | 058 -
09 | 062|043 | -
10 | 000 -




Bang 5- 3.

Héso | Héso | HE w0 Hé 50
Loai voi va 16 tonthat | cohep | lrutoc | hwulwong | pg?
S g ¢ it

1. L6 tron thanh méng | 0,06 0,64 0,97 0,62 0,583
2. Voi try tron gin ngodi | 0,50 1,0 0,82 0,82 | 0,551
3. Voi tru tron gin trong | 1,0 1,0 0,707 0,707 | 0,358
4. ¥oi hinh nén mé rong

(0 = 50-70) 4,0+3,0 1,0 | 0,45+0,50 | 0,45+0,50 | 0,091
5. Vo1 hinh nén thu hep

(0 =13"24" 0,09 0,98 0,96 0,94 0,894
6. Vo1 hinh dwong dong | 0,06 1,0 0,98 0,98 0,913




CHUONG 6:

DONG CHAY ON PINH
TRONG ONG CO AP



§6.1 — Khai niém co ban vé dwong ong - Nhitng cong thic
tinh toan co' ban.

Ta nghién ¢u dong chy trong 6ng thba man:dong chiy én dinh, cé ap,
chay réi, chay déu. Dong chiy trong nhirng 6ng din nuéc caa thanh ph,
nha may, nting 6ng xiphéng, nktng 6ng hatong day cia may om v.v...

- Phrong trinh Becnuly
Nhitng phrong o

trinh chi yéu - Pheong trinh lién tic
phai dung o

> - Phrong trinh xaadinh tn that cot nudc (cha
a:

yéu la nHing cong thirc tinh ke s ma séat
Pacxy A, hé so Sedi C, I8 sb ton that cuc bo Zc).

Phan lai can cr vao sr
SO sanh dta ton that cot

nuéc doc duong va bn . ., .
thit cot nuec cuc bo: —Ong ngzn: ton that cuc bd cua dong cly

ohan thanh éng dai va va oot nuée heu toc déu cd tac aing quan
ong ngin. trong nhr ton that doc duong.

—Ong dat ton that doc duong la chi yéu




Ciing c6 thé phan
loai ong dwa vao
% ton that:

<

- Ton that cuc bo < 5% Hn that doc duong ta coi 1a
duong ong dai.

- Ton that cuc bd > 5% thi xem 18ng ngin.

Thiét ké 6ng dai, ngroi ta thuong ké dén ton that cuc bo bang cachcoi né
bang 5% bn that doc dwrong, roi cong vao bn that doc duong de tim ra

ton that toan .

1. Céng thirc tinh toan déi véi ong dai.

Déi véi dng dad, ton thét ¢dt mrée coi nhur todn bd 13 tén thit doe dudng:
h, = by =11
Theo cong thike Sedr:

Néu djt:
Thi

(6-1)
v= ORI =0 = aCWRT (6 —2)
E=aCfR (6 -3)

O= KT (6 —4)



Pai lvong K goi la dic tih ki huvrg hode modiusn iy hione.
2 » 05
¥ o aCF El[ﬁ] [EJ - flnd)

4 nla) L4

Ngudi ta lap san nhiimg bang tinh K khi biet d va n (xem phu luc)

. 2 2
Tir(ﬁ—4),tac6th§ﬁét:i=%—} ;gﬂ,=% 6 —5)

Nhiing bang cho sanh'l suI{t]:nm‘nghnh qua tri 50 Clmgvu‘l khu sirc can
binh phwong. Vi l{llll treoc sirc can binh phwong, neu can phai dieu chinh,

ngwoi ta dua vao heé so dieu chinh 8, doi véi médun luu hrong:
K = 9K, (6 —06)
trong do K;, la modun lvu lrong vng voi khu binh phuong sive can.
Tie (6 —4), tasuyra: 0= £+/J = §&,,\J
Do d6 tir cong thire (6 — 5) ta viet duoc:

2 2 4
}zJ—Q £=1 < ;=52Q_; 67 h-ungdﬁ: -E‘g=§
1



Hé s6 dicu chinh & va &, dugc xic dinh theo cing thike gin ding cna
N.Z.Phorenken dé ra (1951)

2 =~
& =[1+EJ
v
! ' (6 -8)
8 =

1+E

V

trong dé M 12 hing s6 déi véi mdi loai dng va méi hé sb nhét.
Theo thi nghiém cia F. A, Sévélép, tri 56 M ¢6 thé xde dinh gin dung nhy sau
(vé1 v don vi 1 mm/s)
M =40 dbi véi dng thép
M =95 dbi véi dng gang
M =30 dbi véi dng thudng
1

&

Nhitng trj s6 eia & va &, = — ¢6 thé tra & bang (6 - 1)

- Nhitng tri s6 8, va 8, co the 1ap bang tra(Bang 6 — 1)ang Vi tirng gia
tr1 van toc v.

- Khi tinh toan & bd coi dong clay ¢ khu binh plrong sic can, tec dung:
6,=06,=1.



2. Cong thirc tinh toan déi véi 6ng ngan.

Doi Véi ong ngin, tn that cét nudc bao @m ai ton that cuc bé va doc duong

Theobacxy: - |h, _ v
d 29
2 r V2
Ton that cot nudc cuc bd tinh v h, =¢. —
theo cdng tiic Vecsbats: 29

§6.2 — Tinh toan thiy lwc vé ong dai.

1. Pwong ong don gian.
- buong éng don gian l1aduong éng coduong kinh khéngioi, khéng cé
6ng nhanh, daé luu luong doc duong bng khéngdoi.

- Dong chiy trongbng don gian c6 the chia 1am hai teong hop co ban:
Dong chiy ra ngoai khi téi va dong chy tir 6ng vao ndt bé chira khac.



a) Dong chy ra ngoai khi tr o1 (hinh 6 — 1).
Viét phwong trinh Beenuly cho hai mit ¢t 1 —1va 2 —2:

3 3
eq1
21+pﬂ+ 1U=zz+pﬂ+agvz+ﬁzﬂ.
¥ oooig ¥ ig
- - Et:lvg - I':t:g‘l-':lj? - n
it H==z - z. ¢ . = 0 va ; <ch, tavictt H=h; (6 -9)
=4 g

Viy cdng thite tinh dudng éng don gian trong trudng hop nay viét thanh:

3
H=%£ (6 —10)

2
Vi & diy ta con ﬂ;—::s 0, nén dwdng tong c¢dt mrdc va dudng cit nude do ap
g

tring nhau (hinh 6 — 1).

Néu & méot 56 tnrdomg hop nio dé ¢ft nuée lvu tée kha lén, thi ta cé:

2 2 2 2
Hehy + 202 _C ; Vs € g, 6 —11)
lo 4 s rd

e

trong d6: &, = 222 o0 13 ¢dt nwéc tw do chwa bi tiéu hao. Phwong trinh (6 — 11)
2g

. 2
viét thanh:  m'- 5 — &, = %; . ta lai ¢6 dang nhu phirong trinh (6 — 10)



b) Dong chiy tr 6ng vao ndt bé chika khac (hinh 6 — 2).

Viét phuong trinh Becnuly cho hai mit ¢t 1 -1 va2-2:

P iy F ba ¥
2 Bl _l_ﬂ_l_ﬂﬂ

h, kha nhé so véi hy ¢6 thé b qua
, 2 2

(véi gid thidt 220w g vi 227
ig ig

H=z-z=h

HD):

H 13 35 chénh mye mrée cia hai bé chita,

Cong thire tinh toan van 1 (6 - 10)

Hinkt 6 -2



Nhitng bai toan oo ban vé 6ng dai den gian, chia lam céc lai sau day:

— Biét d, 1, H, tim Q? Tra bing tim K; tinh J theo J= %; cudi cung tim Q theo
Q=K-/J.

2

— Biét d, 1, Q, tim H? Tra bang tim K; tinh H theo cong thite H = Q—E.l
4

_ Biét Q, H, 1, fim d? Tir J- % da biét, tinh K theo I{%, ding bing ¢é sin
tim d thich hgp v&i K. Sau klu chon duye d rdi ta ¢6 thé thi lai tinh Q va H.

— Biét Q; |, tim d vd H? Day 12 mét loai bii toan thiét ké thudng gip trong thyre
té. Diing edng thire kinh nghiém V.G. thasep cho phép tinh dudng kinh kinh té,

tite dudng kinh dng 1am cho tdng kinh phi vé dudng dng va dong lee ding dan

nwée nhéd nhit:  d = KQ["‘F
trong dé: d 1a dudng kinh éng tinh theo m; Q 1a lvu lugng tinh theo m’/s; x 14
hé s6lay 0.8 + 1,2



2. Pwong ong noi ti ép.

N}Iié]l diong 'ﬁng ¢6 dwong kinh khac nhan ma noi tiep nhaun lap thanh

dwong ong noi tiep.

Gid thiet méi ong don gidn c6 kich thwéc 13 dwong kinh d;; d6 dai L; va d6
nham khac nhau. Nhw vay moi ong co mot dac tinh lva hrong K.

Trong dwong ong noi tiep luu lnong Q@ chiy qua cic ong deu bang nhau

(hinh 6 - 3).

- \l/h‘
EIL.I'c'I'I"rQ ey 91 nuge \I/ha H
LR

A d

s

hs

s

I

cla

ls

Hinh 6 -3




Nhu viy dudng ong ghép néi tiép; tacé:
Q=0 =0:=...... =Qy

k1 6-12)

HH&J=Z}% hodc H=QEZ—" (6 -13)



3. Puwong 6ng noi song song.

Nhiéu dng don gidn ¢é dudng kinh
khac nhau va néi véi nhau, ¢é chung

mdt nit vio va mt nit ra go1 13 duong

dng néi song song. Cot nude Htir A dén

B déu giéng nhau cho cac éng: Hyp = H, - H;

i
H=0f L
Qlﬁ;,lg

Lai thém téng s6 luu luong qua dng bing luu lwong & dng chinh:

Q=0+ Q+.+Q, (6 -15)



4. Pwong ong thao nwéc lién tuc.

Trrong hop lvu legng doc theo dudng dng thio din ra mét cich lidn tue. Loai
dudng ong dy go1 la dudng ong thao hién tue.

Gu
Hiznh 6 — 5

Q. lvu lwong tar diém A 1 diém vio cia ﬁﬂg.

Qu tf:“-ng 56 luu lwong thao ra doc dudng AB, goi 1a * Luu leong thao ra =

Q.. Luu leong tar diém B 13 diém cudi cia duong AB, go1 1& “lun Lwony
f'!m!g fi'”

L 1a d6 dai éng AB.



- Luu lugng Q,, tai diém M cach
A mot doan x, bang heu luong . Oy = Oy — [N -
tai diém A trir di luvu lugng thdo M 4 !

di trén doan X:

G,
!

Vi: Qv=ch+Qm :QM=Q33+QM!_

o5

Tai bat ky mét mit cit nao trén 6ng, 46 dée thuy lue bing 7 = e

Viy tai mit et uét & M, trén mét doan dx:




Vitn s6 K chi phu thudc dwong kinh va vt li¢u lam u’f‘rng nén K;; 1a mot hﬁﬂg
56 trén ca doan AB. Ta thay Ky bing chit K

i

1 ¢ :
H=27. [{@m + Q) - 20y + 0,) %+ & f}x:
1]
: I 1
Dodé: #-— [@;‘, + O Oy + Egiﬂ (6 -16)
) 2
Trong trudng hop dic gt Q=0 thi: 7 - %%f (6-17)
Tir phuong trinh (6 — 16) ta ¢6 thé viét:
1
O+ Culu + 5 0™ (O + 05504 )
2
i _ O +n.§5@m) ; (6 - 18)
K
: ﬂ.
Néu g0i: Quu= Qu + 0,55Qy, this & - Zink; (6 —19)

K



5. Pwong ong phirc tap

Pudong ong phic tap ¢6 <M ang duong 6ng chia nhanh
thé chia lam hal lai Mang duong dng dong kin

a) Nguyeén tic tinh toan thuy luc vé mang dwong 6ng chia nhanh.

Hai tr wong hep tinh toan vé dwdng 6ng chia nhanh.

Trwong hep 1: Chua biét cao trinh éa muc nudc trong thap oéc, biét so do
mit bang, 6 dai cacdoan ong |, luu leong q (diém D, E, F), cao trinhat
nuéc do ap O (Hinh 6 — 6). Tim duong kinh cacong, cao trinh mc nuéc
trong thap méc. PO 1a bai toan hay @p khi thiét ké cac cong trinh &p nudc.

Trwéc hét tinh dwong dng chinh:
— Xae dinh lwu lwong trong timg doan etia dwdng dng chinh, xuft phat tir ¢
luu leong g;

Qe =qp: Qpc= @t Qop s Que= e T Qe = e T T p



Xie dinh d thudng xudt phat tir lu tée kinh té v,, tike luu tée chon sao cho tong

s6 kinh phi xdy dung ¢éng trinh 13 nhé nhét. (bing 6 - 2).

Biing 6 -2
dmm | 30 | 75 | 100 | 125 | 150 | 200 | 250 | 300 | 330
V(m/s) | 0,75 | 0,75 | 0,76 | 0,82 | 0,85 | 0,95 | 1,02 | 1,05 | 1,10
Qls | 1,50 | 330 6,00 100|150 |300| 500 | 102 | 106
d,mm | 400 | 450 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100
Vim/s) | 1,15 [ 1,20 | 1,25 [ 1,30 | 1,35 | 1,40 | 1,45 | 1,53 | 1,55
Qls | 145 | 190 | 245 | 365 | 520 | 705 | 920 | 1200 | 1475

Trong dé: dudng kinh ong D tinh theo mm: Vén tée trong éng tinh theo m/s;
Luu leong trong éng tinh theo 1fs.

Vige chon dudng kinh & ong tré nén don gian ki di dinh lvu tbe kinh té. Ta
ciing ¢ thé trye tidp chon dudng kinh kinh té theo céng thire V.G.Lobasep.



— Biét Q; , d,, L ta tinh ra tén thit ¢t nwée hy ena timg doan dng chinh

_ Q;
ﬂlﬂﬂ. .'Ezﬂs! = Ffz

— Cao trinh mure nuée thap nueée tinh theo cong thite: =Vt Zhy

— Taxée dinh chidu cao thap nuée:
H, =%V", -V, ", 14 cao trinh dia hinh diem A.

— Khi biét tri s6 hy; ta vé fhru:rng do 4p cua dng chinh xuit phat tir cao trinh
V' ena ebt nude do ap tai diém cudi ena dudng dng chinh.

— Sau khi tinh xong dudng éng chinh, ta tinh dwdng éng phu.
+ Tai diém B ¢é ng nhanh BE v tai C ¢6 éng nhanh CF. Nén:
hgg = V' -Vg: hop =V -V'p

+ Xiac dinh dudng kinh éng nhinh: Cé h, 1, ¢ tinh J r8i tinh K tra bang tim d.



Trwong hep 2: Biét cao trinh nec nudc trong thap oéc, biet so d6 mit

bing aia mang hrdi, do dai |, hru legng Q trong trng doan 6ng, cao trinh
muc nudc trong thap ngc va cao trinh &t nuéc do ap i nhitng diém tiéu

thu luu lugng. Ta timduong kinh cadng.

Trinh t w giai bai toan nhw sau:
- Xacdinh d6 dai | ciaong chinh: =31,

- Xacdinh d6 chénh 6t nudc trénduong ong chinh: H =0'A - [

Vay do doc thay luc trung binh éadudng ong chinh ling:  J_

K =2

I m

Biét K. tra ang timduoc duong kinh d @a tirng doan 6ng. Viéc tinh
toanduong ong nhanh @ng lam trong tr nhu trén.

_H
|




b) Nguyén tic tinh toan thuy lwc vé mang dwong ong dong kin.

F __ o E Qe - E/(1'€)q5
* * T %
QTB t ( F==18
A A *
@) - D

Qo
a) . b)
Hinh 6 — 7
Dong chay trong vong kin phai théa man hai diéu kién sauday:

- Tai bat ciz diém nao trén vong kirtpng $ luu luong di téi diém dé
phai bang tong $ luu luong o1 khoi diém do.

- Téng & ton that cot nudc trén qi vong kin plai bang khéng, quyréc
rang on that cot nuoc la diwrong neu chieu di vongde tinh ton that
trung wi chiéu chay, la am reu ngroc voi chiéu chay.



Co hai phwong phap giai:

+ Ta tr y phan ploi luu luong trén vong kin,
sao chadiéu kién thir nhit duoc thoa man,
khi d6 diéu kien thir hai khéng tlda man.

- Phwong phap
thiz nhdt: Phurong
phéap can bBng ot
NueocC.

+ Khéng vi plam diéu kién tha nhat, ta phan
phoi lai lwu lugng trén maing dén khi diéu
kién thi hai ngay cangtén chd duoc thoa
manday du hon.

+ Ta tr y phan ploi luu luong trén vong kin,
sao chadiéu kién thir hai duoc thoa man, nén
khi d6 diéu kien thir nhat khéng thba man.

—Phwong phap thr
hai: Phwong phap ‘
can hing  leu + Khong vi pfam dieu ki¢n thir hai, ta phan pbi
liong. lal luu luong trén mang den khi didu kién tha

nhat ngay cangien cho duoc théa manday du
hon.




§6.3 — Tinh toan thiy lwc vé ong ngin. Tinh toan thiy
lwc vé dwong ong cia may bom ly tam.

Tinh toan thiy luc vé 6ng ngin phai ké dén tat ca cac lai ton that: ton that
doc duong, ©n that cuc bo. Tinh toan ¥ duong 6ng cia may rm ly tam Ia
mot thi du vé tinh toan thiy luvc duong 6ng ngin. Tinh toanduong dng hat
vabngday (hinh 6 — 8).

1. Tinh toan dwong dng hat.

Ap suit nuéc trongong hat i may bom nhd hon ap st khong khi, i noi
noi 6ng hat vao may bm ap sit dat gia tri chan khéngdn nhat, vi ly do d6
nén tirge khi chay may bom ly tam phii moi, ngha 1a én lam day nuéc
duong 6ng hat thi ndi hut duge nuée 18n (dat van ndit chiéu cot dé viéc noi
dé dang).

Ong hut khéng daidm, ©n that cuc bd co tac ding quan tong cho nén khi
tinh toan phi coi la 6ng ngin.



Viét phuong trinh Becnuly cho hai mit cit (1 — 1) va (2 — 2)

2
III+"I-::'—E+III=:=:2+"'-::|2+ﬂ:ﬂv2 +h

¥ ¥ 2g

W

2
trong d6: &, = [gjm + .+ gé]ig 3 Yz

Goi d6 cao chin khéng la; &, = Z2 5
¥

Thi phuong trinh (6 — 21) viét lai thanh (o =~ 1):

o ya o
}zﬂk=zg+2—;+zg’ii ha}’: 32=';3¢.E_[1+Z¢-i)2_;

(6 — 20)

(6 —21)

Phuong trinh (6 — 21) 13 phuwong trinh co bén dé tinh 6ng hat. P6 cao dit

méiy bom z; bj d6 chin khéng han che.

Néu goi (hey ). 1a tri 50 chin khéng cho phép dbi véi mét loai bom nhat
dinh va loai chat long nhat dinh, ta c6 thé tir cong thirc (6 —21) néu len rang
chiéu cao 16n nhat dit miy bom, so véi mit nwéc trong bé bing:

(Ezjr:? = [;3.:5;:'.:-_9 - |[1 - Z - ):_;

(6 —21°)



2. Tinh toan thiy lwc dwong ong day.

Goi H,, 1a ning lwgng ting thém cho rt don vi trong hrong chit long
(ning lrong d6 do may lom cap); Viét phuong trinh Becnully 4i 2 — 2 va
3 — 3 ngay tréc va sau may dm nhur sau:

2 2
.z-'2+"r::|2+ﬂ::*vz+H~,_,=.23+"rﬂ3+ﬂ:ﬂ}3 (6-22)

¥oooig ¥oooig

Théng thudng: z,= z5; v, = v4 (dudng kinh dng hit va éng déy bing nhau), khi
do (lay o = o)
LN LI 1 (6 —23)
LA
Talai liy hai mit cit3 — 3 va 4 — 4, rdi viét phuong trinh Becnuly:

2
v .
23+F—3+—3=z4+&+ﬂ+§3w (6—24)

¥ooig ¥

trong d6 I, 12 ton thit edt mrée tir miy bom 1én thap nuée.



Ta goi:

hTal (6 -25)
Két hop ba phuong trinh (6 — 20), (6 —22) va (6 — 24) ta thay:
H,=zs+h,+h’,
Hoac
a—z4+Z¢’ + 20 2—§ (6 —26)

*+ Pua nuéc 1én do cao hinh bc z,
tic

e lado chénh da hai mit nudce tu do
& thap vao bé chua.

+ Khac phuc tro luc & duong éng

« hutvadng day.

Theo cong thc (6 — 26)
ta thhy ning hrong H,
cia may lom cp cho
mot don vi trong lrong
chat long dung deé:




Néu heu lrgng may lwm biéu thi bing mé/s, ning hrgng H, ma thiét bj
bom cung ép cho ndt don vi trong lrong nxdc bang mét, héu stit may
bom bing Npoms NIEU suit dong o Nagng €O thi cong sat can phai cung
cap cho thét bi bom:

B o T W(0dt) (6 —27)

j'?-!l::m-??ﬂ‘c:::gm

hoac: WOH

M= kWioat 6O -—27
1000 ??-ﬁﬂm-??cz‘cmgm ( ) ( )

trongdo Q la kru lrong dla may lwm tinh ra ni/s; y 1a trong lrong riéng
cua chit long N/



Biing 6 - 1

Loz | He Luu the, m's
ong | s0 | 04 | 05 |06 | 07| 08 | L0 | 12| ta] Lo | 18| 20 | 25 | 3
g | 092|054 | 095|096 097|098 |08 [ 1| 1| 1|1 [ 1| |
thiréng
IR R IR INiC T I TN T T T N U A O A R B
ang | G | U1 | 034|086 | 087|039 | 091 | 092|097 094 | 095 | 0% | 038 | 02
MO | g | sy | 142 | 136 | 132 | 128 | 122 | L | 15| Lt2 | 10| 408 | 105 | 1,03
thép | B | 091 [ 092 092 | 054 | 095 | 096 | 06 097/ 057 | 098 | 09 | 15 | 05
MO gy | ygp | 18 | t6 | 014 | L2 | Li0 | Los | Lo7| 106 | LS | L4 | 10 | 1,02




Hinh 6 — 1




Hinh 6 — 6



H.,ﬂ"'
.-,,!-.:.E.‘.’HI#"",I‘
1 - dey
Fl —
. IH.
= i - .:i'_ '.
"R ——
T -



CHUONG 7:

DONG CHAY DPEU KHONG AP TRONG KENH



§7.1 — Nhirng khai niém co ban vé dong chay déu khong
ap trong kénh.
Dong chiy déu khdng aptrong kénh I1a dong @ly 6n dinh, coluu luong,
dién tich miit cat udt, d6 phan 16 luu téc trén nit cat udt khdngdoi theo
dong cly.
- Luu lugng khéngddi doc theo dong cly

Mubn c6 dong va thoi gian.

chay déu, khéng L

ap trong kénhin - M\cfltd(-:flt u,crthkhongdm ca vé hinh ding
thiét phai  ddng va din tic

thot - thoa man - B¢ dbc day khongddi, i = const
nhitng dieéu kién

sauday: - o nham khéngioi, n = const.

Coéng thrc oo ban dé tinh dong

chay déu trong kénh & 1a cong = — C\/ J
thirc Sedi: V R




. ) + Do doc thay lec J,dd doc do ap Jp va
Dong ~  chay do doc day kénh i ling nhau: J =)= i
deu, kndng ap

trong kénh: + Pudng ning vaduong do 4p song songév nhau;

duong do &p dia dong chy déu trong kénh & cé
thé coi chinh laduong mit nuéce tu do.

Cong thrc Sedi dung cho dong @h R _ — (7 - 1)
déu trong kénh & viét duéi dang: V = C R|

Goi K la médun luu lugng haic . _ \F ~
dac tinh bru lugng: K =wCvVR | -2

Tic lvu rong aia dong 1~ — - . B
chay déu: Q — (L)C’\/ RI = K\/T (7 —3)




§7.2 — NHing yeéu to thiy lwc aia mit cat wét
cua dong chiy trong kénh.

1. Cac mit cat thwong dung (hinh 7 —1; 7 — 2)
2. Nhirng cong thic tinh nhitng yéu té thiy lwc cia mit cit wét.

a) MGt ciff ngang hink thang 86i xiing (hink 7 — 3a).

= cotgo (7 —4)

E=hb+ Zmh (7—15)

@ = (b + mhh (7 —6)

1=h+ Zhfl+m® (7 =T

R=E (7 — ) Hinh 7 - 3
X

Dt p= E; nhitng tr] 56 @ va ¢ biduthi qua p thanh:

o = HR(+ m) (7-9)
1=h(|3+2 1+m2) 7 =100



b) Miit cilt ngang hink chit nhiit (hink 7 - 3b).

Sdiy. B=bm=cotedP=0
®=hbh;, y=b+2h

¢) Mt cilt ngang hink tam gidge (hinh 7 - 3¢).
b=0B=2mh ”

o=mh* y=Zhyl+m’® |

:;.

d) Miit it ngung hinhParabol (hinh 7 - 3d.

m:EEh

3

(7—11)

(7-12)

(7-13)



§7.3 — Mt cat cO lgi nhat vé thay luc.

Mat cit ndo dn duoc luu luong Ién nhat trong cling it diéu kién (@6 doc
day kénh,do nham Iy, dién tich mait cat uét...) thi duoc goi la mat cat co
lol nhat ve thay luc.

Z . - A A 9 - Z 1 .
Tg x_acdinh kci'letqj kKién cua mat cat 10 = w=R’JRi
cO lol nhat vé thuy luc; ta co: n

Cung dén tich w, Q cang &n khi R cangdn vatng wi cung ndt luu
lugng Q réu R Ibn nhat thi w nho nhat. Vay véi w = const, ta &cé mit
cat loi nhat vé thuy luc khi ban kinh thy luc R kbn nhit, c6 ngha lachu
Vi w6t X nhod nhat.

Trong nhing hinh c6 din tich Bing nhau thi hinh tron 1a hinh cé chu vi bé
nhat, dodo mat cat lgi nhat vé thuy luc aia kénh & la hinh nra vong tron.



Déi voi mit cat hinh thangdiéu kién
deé mat cat co loi nhat ve thuy luc la:

o= 2(«/1+ m? —m) (7 —14)

Tir (7 — 14) ta thiy P, 12 ham s6 clam. Quan hé Pr= f{m) cho & bang (7 — 1)

Bang tri sO ciia P = f(m)
Bdng 7— 1

025 | 0350 | o075 | 100 | 125 | 150 | 175 | zoo | 225 | 250 | oo

=

f}h 20 | 1,562 | 1236 | 000 | 0,82% | 0,702 | 0606 | 0532 | 0472 | 0424 | 0,385 [ 0,324

Thay,, vao (7 — 8) tinh ban kinhil luc R, ta co:

R :9: (b+mh)h - _ 4 2( 1+m m)+m‘h2 h (7—15)
"X b+2hy1+m? 2(\/1+m m)n+2\/1+ ’h 2

Véi mat cat chir nhat (m =
0) thi B, = 2, tic bé rong b, = 2h,.
bang hai n d6 sau:




§7.4 — NHing bai toan @ ban vé dong chay déu trong
kénh hé hinh thang.

Viéc tinh toan dong cly déu —
trong kénh B la dwa vao ‘Q:f(h h D 7 - 16)
phuong trinh @ ban (7 — 3): T b T

- Giai phuong trinh (7 — 16) §m 6

bien  khi da biét 5, con 4i mot bicn
Ta thwong phai SO lay laman 9.
giai quyét hai
van dé vé tinh o ,
toan kénh hs- - Thiet ke kénh nai: thuong da bet nhiing
tai liéu V€ trac dac, dia hinh, \é vat liéu
lam kénh, ¢ luu luong trong kénh; phi
xacdinh kich thrdc mat cat ngang kénh.




Sauday xét tirng van de:
Tinh toanddi voi kénhda biet, ta co tié giip 3 bai toan @ ban sau day:

- Tim Q,da biét b, h, m, n, i: tinh ning ti s6 w, R, C bi thay vao (7 — 3)
ta timdugc Q.

- Tim i, da bict Q, h, b, m, n: tinh rimg Q2
tri 6 w, R, C. Ri thay vao (7 3) ta ol =
duoc d6 déc kénh:

- Tim h,da biét Q, b, m, n, i: Twc tiép
tim h tr (7 — 3) 1&\an dé phuac tap, nén
giai bai toan nay ing phrong phap thr K =
din. Pinh nbt tri sd h, tinh ra cac trsd 0
w, C, R, bi thay vao (7 2) dé tim tri
so K tuong ung. Mit khéc tinh ra:

Q
Vi

Tri so h 1am cho trs6 K tuong tng king thi s6 K, 1a 5 phai tim.



Tatir cho vaitri 56 hy, hy, hs.. va tinh ra nhung tri 56 K, Kg, K. tuwong tng thinh
7 —4) Trén iji] thi K ~h, dya vao nhufng diém 0 toa dd noi trén vé dudng cong K
= f(h). Tir tri 56 K d& biét, tim ra diém co tri 6 hg trong g,

bs e
e I fff’
be v
t. a8
K K / K
- 0 A K KK K
b)
Hinh 7— 4

Cling thude loal bai todn nay 14 trdng hop tim b khi 4 biét Q, h, m, n, 1. Biéy
thire (7-2) cling 12 ham s6 cla b vi cac dai luong @, C, R déu cd the biduthi qua b
= @C+R = f(b)



Vé van dé thiét ké kénh noi, thuong phii xac dinh tuyén kénh vado
doc day. Gin ar vaodia chit haic vat liéu 1am kénh xadinh ke s mai
déc m, F& s nham nVéi Q cho trwéc can xacdinh b, h cia mit cat
ngang Trong bai toan nay theo (7 — 16) ta cétrmphuong trinh haian
so (b, h). VAy can phai c6 mdt phwong trinh thé hai néu thém nét
moi quan hé b, h nita.

C6 thé c6 hai trwéng hop vé phwong trinh thit hai do:

— Cho biét tf 56 p= E Khi d6 thay moi fri s6 b trong phwong trinh
(7 —2) bing ph, ta c6 phwong trinh mét an s6 h va tré ve trudong hop tim
h khi @ biét Q, b, m, n, i dd néi trén. C6 thé lay t¥ s6 P bang By,; lac dé
phirong trinh thit hai la phwong trinh (7 — 14).

~ Cho biét R hofic v: Gid thi biét R, tr (7 — 3) ta tinh duoc

Q b L] - b I:I::l
= va theo dinh nehiathi v==.
BT IS =R




Viy ta cd hé phirong trinh hai 8n 56 (b, h) sau day:
(b+mbyh=w

b+ 2h-f1+ m’ =%
(32 thir cho biét v. Ty cong thire Sedi (7 — 1) v=C/Ri taviét duoe:

cfR=1mpm = ¥
n

(7—17) Glalratim dwgc b, h

i
Eiét % Va1l dﬁng thén zac dinh dwge vthi gtarraduge B Thidu vy = é fiby
1
. , . , nv |?
cong thire Mamnh, ta co: R= (TJ 7—18)
1

Néu v 18y tri 55 nhw trong cfng thive Pavoldpsky thi oo thé tnre tigp ding bang
quanhé C R ~R détinh R (c6 bang tinh sén).

Biét B ta quay vé giai hé phurong trinh (7 — 17).



§7.5 — Tinh toan kénh cdtiéu kién thay lwc phirc tap.

1. Mat cat don gian nhwng c6d$ nham khac nhau

Goi X; la phan chu viuét cia mit cit thg Wi d6 nhamn, va w 1a phan
mat cat tuong tng Wi phan chu viudt X;.

Co thé tinh @6 nham
trung binh theo:

Pawlopsky da ching
minh duoc rang co tte

X, +N,X, +..e.

X1+X2+""+ n

Xac dinh "hé s nham
trung binh" ling cong
thirc:

|

2 2 2
N7 Xy FNoXo +eet NaX, _

Xe X+t X,

Khi do tri sb n trong hé s6 Sedi Ay biang n,.

(7 — 19)

(7 = 20)



2. Kénh c6é mit cat phic tap:

b
d
FA O, Che Q. ﬁ
Ay T
% -1 Ai e -3 hﬁ/
fﬁ‘;ﬁfﬁfﬁ;ﬁfﬁfﬁfﬁ %ﬂ%;ﬁfﬁ
| A -? i b




§7.6 — Tinh toan thiy luwc dong chiy déu khéng ap
trong ong.

Gor H lé}chiéu cao trong dng, h 1a chidu sfu;, K, W 12 mddun luy luwong va
modun o tde, u 46 squ h < H;, Eg, Wi la mddun lvu leong va modun luu tée du
H=h

Néu tinh C theo cfng thire C = 1R? v cho ring v khéng ddi khi h thay 461 thi
n

ré rang ti 55 B A va %= B s& chi phu thude d& sau tuong déi, ty 5B a=%
0 0
mi khdng phu thude vio dd nham va kich thirdctuyat 481 cha mit cit:
ﬁ=£=f1{a} E=E=fi{a}
K, W, e Bigy o 7-1
. Y [~ -]

Céc bidu dd quan hé (hinh 7 — 6); ol ——
(b7 =7 (7 — & ta chi cén tinh K, ol
Wiy la cd ngay quan hé gira K va W 08 If LT |
vc;’:fi d& sduh, va c1a1 durge cic bat JI}iIlh 0 =
vé dong chiy déu khdng ap trong Ong 1 AWl
mit cach rit don gian 02— — —

- N

02 04 0B 0B 10 12

Hink 7 -6



§7.7 — Lwu toc cho phép khong x6i va khénging.

biéu kién 1am vic Iy tuong ntit caa kénh I&tam bao ar 6n dinh aia mit

cat ngang va dc vé phuong dién x0i va bi.

bé khong gay ra xoi b long
dan nwéc, leu toc tinh toan
hoiic lwu toc thuc té trong
kénh cin nhé hon luu toc
cho phép khong xoi:

V< [ka]

trongdo [v,,] —luu téc cho phép khdng xoiia dong chy.

(7 - 21)

L wu téc cho phép khéng x6i ldwu toc l6n nhat ma khi dong chay dat
téi tri so ay khdng gay ra sr xoi lé long kénh, tré ngai cho viéc Sr

dung binh thwong.



Déi véi cac dong chy cé mang theo Bt s6 luong nhit dinh v chit lo
lttng, ngoai vic dam bao long din khéng h x6i con én chon leu toc tinh
toan sao cho khondg boi lay kénh.

Ta i luu ticmatng Wi nd dong chy da sirc tai 6 lweng
bun catda cho vdi thanh plan t© hop bun cada dinh lalwu toc gioi
han khong king va ky héu la [v,y].

Nhw viay muén cho
long kénh khong b boi V> V] (7 —22).
lap can théa man dieu
Kién:




W=\

Hinh 7 -2
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Bai tap thay luc dai cuong GVHD: PGS.TS. Lé Tran Chuong

Nguyén Thanh Trung — 2461.53 Tr.



Bél tﬁp thﬁy lu'c dal cuong GVHD: PGS.TS. Lé Trén Chuo‘ng

BAI TAP THUY LUC DAl CUONG
Ho va tén: Nguyén Thanh Trung

Lép: 53CG2

MSSV: 2461.53

Bai tap chuwong 2: Thay tinh hoc

Bai 2.4 : Theo bai ra ta c6 so d6 nhw hinh vé:

Water

Mercury

Ap suét tai diém A la:
Py = Poior + hy-¥n
Ap suét tai diém B la: Py = Poo + hy. vy
LAy (1) — (2) ta dwoc dd chénh ap suéat tai A va B
AP = Py — Pg = (Ppsor — Poo) + (hy — h2).vn

Mat khac talai c6:  Pg,0r — Poo = —Vin-ho ; (h1 — hy) = hy
Vay tasuyradwoc: AP =P, — Py = —Yin-ho + (hy — hy). ¥,

AP = (Yn = Y- ho

AP = —24683 ()

D4u ““ nghia la P, < Py

Nguyén Thanh Trung — 2461.53 Tr.



Bél tﬁp thﬁy lu'c dal cuong GVHD: PGS.TS. Lé Trén Chuo‘ng

Bai 2.11:
Xét &p suat dw tai 2 diém A va A’ thuoc
cung —
1 mat dang ap 0-0: p4 = pa, - h
Vi Pa = Yn-ho —
Par = Yin- 1 L h
Tw d6 ta co o
= ¥Yn-h2 = VYin- g A h A
hy = Yo-hi 13612 1632mm 3 . .
Yn 1
Hay h, = 1.632m
Theo hinh vé trén ta cé:
h=h,—h
— h=1632—-120 = 1512(mm)
hay h = 1,1512(m)
Bai 2-12 (28)
h - - 7
_ h
S N < e o
- v /
h

Ap suét du tai diém A dwoc tinh béi:
Paa = Pc +Vn-hu
Xét 4p suat du tai 2 diém C va C’ thudc cung 1 méat dang ap 0-0:

Pc = Pcr

Nguyén Thanh Trung — 2461.53 Tr.



Bai tap thuy lyc dai cuong GVHD: PGS.TS. L& Tran Chuong

Ma: pc = Yin-h
- Pda = Ym-h2 + V- e
N
- paa = 0,25.136 + 9810.0,4 = 37924W
Hay :

Paa = 0.38at

Bai 2-23:

- h J— -
h — B
Pa
- - _ I hi

H

P

Ta tinh d6 cao trong tdm cla tiét dién clra van:
BH hi—h 5-3
hc=h1—7=h1— > =5— > =4(m)

Xét ap lwc do khdi nwéc cé do cao h; gay ra lén clra van:
Ta co:
, O'H
P, = h.w.y, = h(OA".b).y,, = h, T'b Vn

— P; = 443949N

Néu ta chon truc Oz nam nghiéng theo mat véi hwang nhw hinh vé, diém O nam tai
mat thwong lwu thi vi tri cia diém dat lwc P4 sé tinh theo cong th trc:

ZDZhC+

w.h,

Nguyén Thanh Trung — 2461.53 Tr.



Bél tﬁp thﬁy lu'c dal cuong GVHD: PGS.TS. Lé Trén Chuo‘ng

Vi
bh®  b(BA)3
== = 7.54(m*
°= T 12 (m®)
T do taco :
4+ 754 4,67(m)
Zp = =4,67(m
b 2V2.4.4

Xét ap lwe do khdi nwéc cé dd cao h, gay ra:
Do cao trong tdm phan tiép xtc véi nwédc cla clra van la:
h.=h —lh = 1h
c 2 2 2 2 2
- h,=0.6m
Dién tich mat tiép xuc véi nwoc la:
w'=H'.b = (V2h,).b =2.1,2.4 = 6,78(m?)
Do dé ta co:
p, =h..w'.y, = 9810.0,6.6,78 = 39907 (N)
Diém dat luc la: (xét trong hé truc O’z)

o —_—

Zp, = h' + = 0.4(m)

Trong hé truc Oz thi diém D’ c6 toa do:
zy = 0.4+ (5v2 — 1.2v/2) = 5.77(m)
Vay tir dé ta cé dwoc ap lwe clia toan bd nwdc tac dung lén cla van la:
Do 16n:
P = |P, — P,| = 404042(N) =~ 404(kN)
DPiém dat lwc dwoc xac dinh theo phuwong ph ap xac dinh diém dat khi co hop lyc 2 lwc song song:
Khoang cach gitra 2 diém dat D va D’ la:
Al = |zp — 2] = |4.67 — 5.77| P
- Al = 1.1(m)

Goi a la khoang cach tir D’ déq diém d&t G cta hop lwc
P va b la khodng cach tir D dén diém dat G cta hop lwc P.

Ta lap dwoc hé phwong trinh sau tir phwong trinh can bang
moment quanh O

a+b=11m P
a 39907
b~ 443949

Nguyén Thanh Trung — 2461.53 Tr. 5



Bél tﬁp thﬁy lu'c dal cuong GVHD: PGS.TS. Lé Trén Chuo‘ng

Giéi ra ta duoc:
a=0.09m
b =1.01m
T do ta xac dinh dwoc diém dat G cla hop Iwc P cach O mét doan:

A =5.77-0.09 = 5.68(m)

Bai 2-24:

Xét ap lwc P4 do khdi nuwéc thwong lvu gay ra
Chon truc Az nhw hinh vé
Dién tich phan nwac tiép xic véi nudc la:

wy =hy.b (b: bé réng ciia bé nué’c)

N ; aa h h
Trong tdm c6 d6 cao: h, = h, — 71 = 71
_ hybhy

Ap IU’C Pl = (Ul.hc.yn = 2 n

2

_)Pl =%b)/n

z 1 2
pPiémdat  zpl=h,+ wch ==h,
1'%c

Tw d6 ta suy ra khoang cach gitva D va O la:

1 1
Ly =1|(hy —x) —zp |=|§h1—x|

Nguyén Thanh Trung — 2461.53 Tr.



Bai tap thay luc dai cuong GVHD: PGS.TS. Lé Tran Chuong

Xét twong tw cho khéi nwéc & ha lwu ta co:

, hy.b.hy
P, = wy. he.yn = ) Yn

I 2
2=h ‘< =Zh
Zp C+w1hc 3 M2

Khoang céach gitra D’ va O la:
5 1
b = Ihy =) = 2%l = |5y =
Xét diéu kién can bang momen quanh O:

Van bat dau mé khi: P,.l, < P14

hz%b hi?b
I Yulz < 2 Ynli

hy%b 1 hy%b 1
- 22 anghz—xlﬁ 12 ynlghl_xl
2 2
2231209 — x| = 22|22 — x|
2 3 2 3
Giai phwong trinh trén ta suy dw ¢c gia tri cla
x =0.759m

Bai 2.27:

Nguyén Thanh Trung — 2461.53 Tr. 7



Bél tﬁp thﬁy lu'c dal cuong GVHD: PGS.TS. Lé Trén Chuo‘ng

Nhin trén hinh vé ta c6 nhan xét rang hé c6 xu hwéng quay quanh diém K ( ndm & chan cua tru
chong). Do vay dé hé can bang thi lwc P do nwéc tac dung vao thanh van ph ai c6 phuwong di qua K
hay diém D chinh la diém dat lwc cta P

Chon truc toa d6 Oz nhuw hinh vé:

Toa do diém d&t lwc P dwoc tinh theo cong th tre:

I
z=2Zc+ 2
W.Z;
Vaoi:
w la phan dién tich phan mét tiép xtc véi nuéc.
=O0M.b = H b
@ =200 Cos[30]°

I, : 1a moment quan tinh cta mat tiét dién tiép xdc véi nuéc

__ b(oM)® _ 2bH3
12 93

h¢: 1a d6 cao cua trong tam tiét dién tinh tir mat thoang

I

_ H
¢ =3 Cos[30]

Tir o't L z=z0 4= (1)

wdotasuyra: 7 =2zc+ =
Mat khac theo hinh vé ta thay:

z=0C+CD
OoC = il : CD = 20cm
2.Cos[30]
H H
zZ = 7Cos(a0) + 20 =20+ NG (2)

Tw (1) va (2) ta suy ra gia tri cta H=1,04(m)
Tatinh d do Ién cua P la: P = h _LbE

a tinh dwoc dé 1on cda P la: =w.he. Y, = 7CosG0) > Vn

P=24503,9 (N) = 24.3 (kN)

Bai 2.39:

Nguyén Thanh Trung — 2461.53 Tr. 8



Bél tﬁp thﬁy lu'c dal cuong GVHD: PGS.TS. Lé Trén Chu‘O'ng

Bai tap chwong 3:
Bai 3-26: 2 — 2

Chon méat O-O 1a mé&t phang chuan dé so sanh:

Viét phwong trinh Becnulli cho mat cét tai 2-2 va 3-3 véi gia tri 4p suéat dw ta co:

2
D2a 2V2 D3a 3V3
+=+ =z;+—+ +h
Z3 ” 29 3 ” ) w
dy
Vé’izzz=H:P2d=0:172=0F6¥1=052=1:Z3=?
Ta c6 thé bo qua gia tri tdn that cot nwéc by, = 0
D,/2 r4t nhé nén ta cé thé bd qua
Hao+0= 2 4P (g
29 v
Viét PT dinh luat Becnulli cho 1-1 va 4-4 ta cé:
a1V auv,
Z1+pﬂ 171 — 4+pﬂ 474 hW
14 29
2
Pia V1 DPad 4
> 0+—+—= —+—+0 (2)
Yy 29 y 2

Thay (2) vao (1):

Nguyén Thanh Trung — 2461.53 Tr. 9



Bai tép thuy lyc dai cuong

| GVHD: PGS.TS. L& Tran Chuong

- V3= \/29 (H _pﬂ) + (1% —v,?)
V&ivsva vy la:
Q 014.4 m
=——==178
Va ws 1(0.1)2 ( )
0,14.4
= -t 1n(3)
w,; 1(0.3)2
Tacd: - vz =15.3(m/s)
z 3
Vay lwu lwong nwdce clo trong Ong la: Q3 = v3. w3 = 0.0075 (mT)
2) Lwu lwong nuwéce Clo trong 6ng 14 0.5 I/s
Q 05.1073 m
V3 = Ty = (1)_3 = W‘l— = 1,02 (?)
T (*) ta co:
2 2
U™ — 1 P1a
2=(H+——)29-—"2
U3 < 29 ) y )
- v3? = Zg(H—p%d)+v42 -2
> =v3% - Zg(H —p%d) + 1,
m
= 8,97 | —
- v =897(3)
_ Qnuoc _ -3 2
- w, =——=7,83.1 (m*)
2
. dy”
2 =7,8317% 5> d, = 0.1(m)
0.0001%4
3) Velo = V3 = o0z = 0.2(m)
m
=1.98|—
v =198(3)
_ 0.14 x4 =446
Ve = oz - HAe(m/s)
T (*) ta co:

Nguyén Thanh Trung — 2461.53

Tr. 10



Bél tﬁp thﬁy lu'c dal cuong | GVHD: PGS.TS. Lé Trén Chuo‘ng

V3% = Zg(H—p%d)+v42—v12

_ 2gpq +y (Wi +v5 —v})

> H =9.18 (m)
2gy
Bai 3.27:
3
3
1 = 1
— 1 -
— — 2 2
— | — — S | _
H R
—|H —_
| I
0 0

Chon mét chuan 0-0 nhw hinh vé
Viét phwong trinh Becnulli cho m &t cét tai 1-1 va 2-2 véi gia tri 4p tuyét déi ta co:

2 2
p1 a1V P2  apv;

Z1+_+ —Z2+_+ +hW
Yy 29 Yy 29

—>H1+%+0=H2+pyﬁ+0+hw

- h,, =H; —H, =33 —1.5 = 1.8mcét nuwoc

Mé: hW = hCl +hC2 +hd =1.8m

hd = 0.6'”1
fcl-V2 . ) 4
hey = P é.1 = 0.5 (doan vao ong)
fcz-”z. 3n A
hey, = 25 &2 = 1 (doan vao ong)

Tl d6 ta co6 dwoc gia tri cha v:

Stc1-172 Stcz-v2

2g 2g

+06=18->v=

Nguyén Thanh Trung — 2461.53 Tr. 11



Bai tap thay luc dai cuong GVHD: PGS.TS. Lé Tran Chuong

Bai 3.35:
1 1
3 3 B — — 3 3
PR Q —
- h I N -
i
1
| d |

Chon mét chuan 0-0 1a mat di qua day dwéi ctia van xa nhw hinh vé:

Viét phwong trinh Becnulli cho m &t cét tai 1-1 va 3-3 véi gia tri 4p suét tuyét déi ta co:

2 2
b1 b3  a3V3
nt—t——=z3+—+——
Yy D29 Ty 29
SR U S A L
29 14
Q
=—=54
vy == 540m/s)
vy = 2 = 1.32 (m/s)
w3
T d6 ta co:
_ 2
P1 — Pkq h—l— v
14 29
— P1 — Pkq = —0.37at
Vay:
Pck = 0.37at

Nguyén Thanh Trung — 2461.53 Tr. 12



Bél tﬁp thﬁy lu'c dal cuong GVHD: PGS.TS. Lé Trén Chuo‘ng

Bai 3.36:
% . : R . < 2 2
Viét phwong trinh dinh luat Becnulli cho mat
cat 2-2 va 3-3 v&i mat phang so sanh la mat N
0-0 nhw hinh vé: - L
5 H
V. - — _
PO - S L S - S LE N A I X1 9
Y 29 Y 2 o L ,
Vi cac gia tri: p; = prg; 22 = H; v, = 0; o - 177 oy

z3 = 0;p3 = Pkg

Q 40  4%124x1073

V3T W T md? T T (150 = 10-3)2

= 0.7(m/s)

Tén that cot ap sé bang téng cac tén that doc dwong va cuc bd:  hwaoz = hy + hy
hq = k * L (do tbn that doc dwong ti 1& véi chidu dai)

(12=(13=1

2

v 2
v’ H-5g=hw 45-57057-05
H=——+hy+k*L > k= = - =133
29 L 3

Viét phwong trinh dinh luat Becnulli cho mét cét 2-2 va 1-1 véi mat phéng so sanh la mat 0-0:

a,v,2 a1 v,2
2+ 24 22; =z1+%+ 2t hwios
Px P1 %
H+ yq—7+2—+hw+k*x
2
- v
Pia _ P17 Pkq _ _%_hw_k*x
14 14
2
—pyLd+H—Zi—hW
> x = X
0.1 * 98100 0.72
e — + 45— 5= — 0.

Vé duwdng do ap

Nguyén Thanh Trung — 2461.53 Tr. 13



Bai tép thuy lyc dai cuong

GVHD: PGS.TS. L& Tran Chuong

hy

|'c

Bai 3.39:

Z
o - 70

&

Chon méat O-O 1a mé&t phang chuan dé so sanh:

Viét phwong trinh Becnulli cho m &t cét tai 1-1 va 2-2 véi gia tri &p tuyét déi ta co:

2
D1 1V1 D2 2V3
Z1+7+ Zg =2Z — + ) +hW
v
T S N L Ay
Y 29 2

T éng do ap ta c6 phwong trinh:

Nguyén Thanh Trung — 2461.53

Tr. 14



Bai tap thily luc dai cuong GVHD: PGS.TS. L& Tran Chuong

> Pa+ V(21 —2) +Ym.2=pp +Vn-22
> Pa—P8=VnZ2—VYn(24—2) —Vtn.-2

> P4 =P =Vn (22 —21) + 2(Vn — Ytn)

— 2(y,, —
LPATPE oy O = Yin)
Yn n
PR y— )2 (1-00) ©)
Yn Yn

Thay (2) vao (1) ta suy ra dw ¢c:

2 2

P1— D2 -

v
=(z2—2z1) + 2
29

2 _ 1712
2g

yﬂ) = (2, — z1) +

- (23— 21) +Z(
( th) _vt-n?
29

->v,?=-2gz (1 —];ﬂ) + v,2
n

- v, = \/Zgz(—l +];£) + 1,2
n

Véi: v, :Z—Z— 9 _ 15 (E)

2 wp

n

m
vy = \/Zgz (—1 +7;ﬂ) +vp? =217 (?)

Lwu lwgng nwdc la:

m3
Q1 = QA = V1w = 0.017 <T>

Nguyén Thanh Trung — 2461.53 Tr. 15



Bél tﬁp thﬁy lu'c dal cuong GVHD: PGS.TS. Lé Trén Chuo‘ng

Bai 3-41:

O r 0
1 2

Chon mét phang chuan O-O nhuw hinh vé

Viét phwong trinh Becnulli cho m &t cét 1-1 va 2-2 voi ap suét du:

2 2
P1a %1 P2d U2

tz, +
y AT g Ty TR Ty

0t hy + 20 204y + 2

b —_—= _—

1 29 2 29
1,2\ vy

_)h2= h1+_ - (1)
29 29

Phwong trinh lién tuc ap dung cho kénh tai doan dau va doan thu hep;
Q =vihyby = v2h;3b;

v1hyby
b d 2 =

(2)

v, b,

Thay (2) vao (1) ta cé:

V1h1b1_<h +V12> 25
=(h+—|—=—

vy b, 2g B 2g
2 2

2] Q U,
h+——)= +—
_)< ! 29) v,b,  2g

2

v
g b2v23 -2 <h1 +i> gb2v2 + ZQg =0

Sau khi thay sb vao va giai ra ta dwoc gia tri ctia v, la:

v, = 0.7547 (?)

Nguyén Thanh Trung — 2461.53 Tr. 16



Bai tap thuy lyc dai cuong GVHD: PGS.TS. L& Tran Chuong

Q

~he == Gsar g 208
Bai 3.46:
7]
1 -
|

‘ %a/a R |

|
O e “w S J__L . _O

Phwong trinh dong lvgng cho doan dong chay duwoc gidi han béi 2 mat cat 1-1 va 2-2 ddi véi truc
chiéu s nam ngang huvéng twr trai sang phai:

F; = p.Q(@gz- Va5 — @o1- V1)
Coi: Aoy = Aoy
- FK=p.QWw,—v)
Lwc ngoai gébm co:
Lwc khéi trong lwong cta doan dong chay 1a G tuy nhién G =0
Lwc mat:

Lwc ma sét trén thanh ong. Tuy nhién ta chi xét 1 phan 6ng ngan nén coi lwc ma sat la nhé
nén co thé bo qua

Ap lwc nwéc xung quanh tac dong lén mat dvng 1-1 va 2-2: Py, P,
Py =piw;
P; = paw;

Phwong trinh dinh lu &t Becnuli cho 2 mat 1-1 va 2-2 vé&i mat O-0 la mat chuén:

2 2
Pia V1 D2a V2
+ ==+ —=z,+—=—+ "+ hyy_
21 ” 29 Z3 ” 29 wi-2
P1a %1 P2d 22 fvan-vz2
- — 1 _— = 2 —_—
Y 2 Y 2 29

Tuy nhién do Qva w lakhéng ddinén: v, =v, =v

Nguyén Thanh Trung — 2461.53 Tr. 17



Bél tﬁp thﬁy lu'c dal cuong GVHD: PGS.TS. Lé Trén Chuo‘ng

Viét lai phwong trinh trén ta c6 :

2 2 2
PL V. _P2 U Svant

Yy 29 v 2g 2g

_ fvan-vz2
= P1—DP2= T

Goi phan lyc cta van tac dong vao dong nwéc la R
- pQ; —vy) = (py —pP2)w—R

2
.V
SR = —pQv, —vy) + St”‘;‘—gzya)(novz — o)

SR = fvan-vz2
29
2
Gia tri R = gia tri ap lwc tac dung Ién clra van: —-P=R= f"az“—;zy
vei: v=2
w
w=ab

Ap dung thay sé: P=112.5 (kN)

Chwong IV: Ton that co6t nwéc trong dong chay
Bai 4-14:

S(A)Re=E
v

V&i nwde co nhiét dd t = 10°C » v = 0.0131cm?/s

N . vd 13,1.2
Vay ta co Re = — =
v 0,0131

= 20000 > 2320

Vay nuwéc chay rbi
Chiéu day ctia |ép méng sat thanh

342d  342.200
£ Re 275 200000875

= 1.18(mm)

Ta thay:
5> A

Nguyén Thanh Trung — 2461.53 Tr. 18



Bél tﬁp thﬁy lu'c dal cuong GVHD: PGS.TS. Lé Trén Chuo‘ng

Nén nwéc chay rdi trong khu thanh tron th Gy luc
Bai 4-20:
Tén that doc duwdng hg tinh theo cong th rc Darcy:
hy = P 13.73(m)
d2g
Ta gia st rang nwéc trong dng chay & khu sirc can binh phuong
Ta tinh C theo cong th 'c Maninh: € = %Rl/é

Voi  R=2%2=22=625(mm)
4 4
n =~ 0.0125 (tra bang v&i 6ng thuwong)

1

T détaco: C = — (62.5 * 1073)1/6 = 50.4(m°5/s)

Mat khac ta co:

Thay vao cong thirc hy:

500 v?2
*
2501073  2x9.81

hy = 0.03 * =13.73(m) —» v = 2.01 (%)

V6&i - v = 2.01(m/s) ta kiém tra lai diéu kién chay rdi trong khu strc c&n binh phuong
Ta kiém tra lai didu kién chay réi trong khu stc can binh phuong
vd .
Re = > = 383587 > 2000 — chay roi

34.2d
o = m = 0117(mm) <A=135mm
€q

Vay gia thiét dung.
Lwu lwong nwéc chdy qua la:

m(250.17%)2 5
Q=v.w=201——"7—-0107(m°/s)

Nguyén Thanh Trung — 2461.53 Tr. 19



Bai tap thuy lyc dai cuong GVHD: PGS.TS. L& Tran Chuong

Bai 4.26:

phwong trinh dinh luat Becnulli cho mat cat 1-1 va 2-2 v&i mat phéng so sanh la mat 2-2:

p1 | aivy’ -, +P2 ayv;”
29

+ hwi-2
> H+04+0=04+04+0+hyi1_>
—)H=hW1_2 :hd1_2 +hCI +hCII

Tén that doc duwong:

N _ [ v?
di-2 = d2g
Ta xét:
vd Qd
Re =—=—=99010 > 2000
v oV

Vay nuwéc chay rbi

Xét:
342xd 34.2%100
t = Re0875 = 990100875 = 0.145(mm)
Ta c6: 6, < A - Chay rdi trong khu strc can binh phwong
Cdbng thire Niucrat
1 1
A= o 5 = = >
(215(2) +174)" (21 (55+ 1.74)
- A1 =0.035
Tén that cuc bd tai chd vao éng la:
12 172
her = &yao—— = 0.5—
cl fvao Zg Zg

Tdn that cuc bd tai chd mé réng ra doét ngbt
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Bél tﬁp thﬁy lu'c dal cuong GVHD: PGS.TS. Lé Trén Chuo‘ng

Vay ta co:

l v?
hyi—2 = (AE + &vao + $ra) E

By = (0035 —2° 40541 v
- WH_(' 100103 T 0= )2*9.81
hW1_2 = 186(m) =H
Vay d6 chénh cao:
H = 1.86(m)

Bai 4.30:

1 1

H- - — |
— 2
d 0
& =i B
- - ! I I IV 2

Viét phwong trinh dinh luat Becnulli cho mét cét 1-1 va 2-2 véi mat phéng so sanh la mat O-O:

2 2
aqv a,v
P1 11=ZZ+P2+22
Y 29

+ hwi-2

2
1%
_)H+0+0:0+i+0+hm_2

2

V2
»H=-—=+hy_
29

- H = hW1_2 = hd1_2 + hCI + hCII + hcm + hCIV
Tuy nhién do ta bé qua tén that doc dwong nén:  hgqy_, =0
Ta tinh toan cac tén that cuc bo:
v N2 v 2
)" _ 0522

he = 51T
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Bél tﬁp thﬁy lu'c dal cuong | GVHD: PGS.TS. Lé Trén Chuo‘ng

v;)? w1\2 v,2 di\?\ v,2 v,2
hw:fnﬁ:(l__l) va© _ 1_(_1) Va© _ aab2
2g w,/) 29 d 2g 2g

@zl(l a))v22 v,2

— = 0.245—

0/ 2g ' 29
(172)2 v,?
hey = $v 45
Thay cac gia trj trén vao phwong trinh Becnuli:
v,2 v,2
H=—"+4(05+ 024+ 0245 + 4.) —
29 29
2gH 2%9.81+16 m
=724(—
7275985~ " 5985 (3)

T d6 ta tinh dwoc lwu lvgng:

(50 * 1073)?2 m?
Q=v,0=724%314+* — =0.0142| —
s

l
Q =142 (—)
S
Dé vé dwdng do 4p ta xét them gia tri:
, 0
vy, = ? = 37(m/s)
T
Bai 4.31:
Ta tim lvu lwong xang t6 da ma phéu cho phép chay 2 5
qua. Xét phéu & trang thai ngap xang hoan toan. \ —
Viét phwong trinh dinh luat Becnulli cho mat cat 2’ — 2 -
va 2-2 v&i mat phang so sanh la mat 2-2: _
Prra | QprVy” P2a - -
2y +P2d T2, Pad ToT2 + h
2 Y Zg Z3 Y Zg W1-2 B
1722 B
Sh+04+0=0+——+0+hy,_,
2g —
172 2 ( ) 2 , - 5
—>h=—+f——>h— 148)— r
29 ¢ 29
2gh 2%9.81 4001073 m v
V2 = 1+5_J 1+025 _2'5(?)
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Bél tﬁp thﬁy lu'c dal cuong | GVHD: PGS.TS. Lé Trén Chuo‘ng

Lwu lwong téi da cho phép qua ph &u ma phéu khong bi tran |a
2

d, B
Q2 = wpv, = 25T —— = 4.9+ 10 (?)

Hay: Q; = 4.9 %)

Xét bé chtra
1

Viét phwong trinh dinh luat Becnulli cho mat cat 1 — 1 va 1’-1’ v&i mat phéng so sanh la mat 1-1’

2
v
P1a 1 1,+P1d+ T +hw1 y

2
1%
- H+0+0=0+0+21—+hwl_1,

vy
- H=—+ hCI + hCII + hcm

29
Trong do h¢,, he,, he,, twong trng la cac tén that cuc bo tai vi tri I, 11, 1l trén hinh v &
_ f 171/2 -0 171/2
C; — Svao Zg — Y- Zg
_ f /2 _ 171/2
Cu — 5K 29 - O 29
2 2
vy vy
hey = Ewon—=— = 0.7 ——
CIII fuon Zg Zg
Thay vao phwong trinh Becnuli & trén
o=l 401 +85 O
2g 2 2g
1% /2
H=103—"—
29

Do lwu lwong tbi da la Q=4.9(I/s) nén van téc tbi da trong éng la

Tr. 23
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Bai tﬁp thﬁy luc dai cuong | GVHD: PGS.TS. Lé Tran Chuong

Q, 49%1073 m
e KON € 5 e 6.94(—)

g 3 D

Vay ta co:
2
H=10322 =103——"" = 2528(m)
~2g ©2+981
Bai 4.33:
1
2
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THUY LUC

(HYDRAULICS)

TS. Huynh cong Hoai
Bo mdn Co Luu Chat - Khoa Ky thuat Xay dung — PH Bach Khoa tp HCM
www4.hcmut.edu.vn/~hchoai/baigiang
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1 DONG CHAY PEU TRONG KENH HG
1.1 KHAI NIEM CHUNG
Dong chdy déu — Dong khong déu
Dong chdy déu c6 4p — Dong chdy déu khong dp ( kénh hd)
Diéu kién cin d€ c6 dong chdy déu
- Hinh dang mit cit udt khong d6i (kénh ling tru)
- Do doc khong ddi (i = const)

- P nham khong ddi ( n = const)

Khi dong chdy déu xay ra thi:

- Chiéu siu, dién tich u6t va bi€u d6 phan bd van tdc tai cdc mit cit doc
theo dong ch3y khong ddi .

- budng dong, mit thodng, dudng ndng va ddy kénh song song vd§i nhau.

1.2 CONG THUC CHEZY VA MANNING

Chézy (1769) V = C\/E
Manning C:ER% — 14 :1R2/3\/;
n n
Q =%AR%ﬁ
K = lARQ/3 — Q= KAi
n

K dugc goi 1a modul luu lugng
Cong thdc tinh toan dién tich vot va chu vi w6t hinh thang
m = cotg B : hé s6 mdi dbc

A =th(b+mh) : dién tich uét
b P=b+2h/1+m?2 chuviuét

™
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1.3 XAC PINH HE. SO NHAM

Céc y€u t6 dnh hudng dén hé s6 nhdm nhu sau

Pé nhdm bé mdt Lép phii thuc vat | | Hinh dang mdt cdt kénh

Vat cdan Tuyén kénh Su boi x6i Muic nudc va luu lugng

1.3.1 Truong hop mdt cdt kénh don gidn
Phuong phdap SCS (soil Conversation Service Method)
Phuong phdp dung bdang
Phuong phdp diung hinh danh
Phuiong phdp ding biéu do luu téc

(x — 1Y ©

\ "= 6.78(x + 0,95)
h: Chiéu sdu dong chay

Ups U,,: Van toc tai vi tri 2/10 clia chiéu sau hay 0,8 h tinh tir ddy,
T Uy U,y Van t3c tai vi trf 8/10 cdia chiéu sau hay 0,2 h tinh tir ddy

Phuong phdp cong thiic thuc nghiém

Simons va Sentruk (1976): n=0,047d6
d: Budng kinh hat ctia 1ong kénh (mm).

1.3.2 Truong hop mdt cdt kénh phiic tap

Cox(1973)

A;:  Dién tich uét cta tirng dién tich don gidn

A: Dién tich u6t cia toan bd mit cit.

1.4 TINH TOAN DONG PEU:
1.4.1. Bai todn kiém tra
a. Xdc dinh luu lugng :
, 1, %
Biét:A,iin —» @ =;AR Ji
b. Xdc dinh do sau h :

Biét : i, n, Q, hinh dang mdt citkénh ——» h
2 n 2 9 A
@-1ar®™fi — "C_ur® .  Thitdin->h
n Vi
Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 2
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D6 v6i mdt cdt hinh tron c6 thé dung biéu do

K-lagrs- @

Modul luu lugng: - 7
lgill(g)lc}l]urll ;g; {u’dng khi K, - % 4 R % [ﬂlj j(g
Tinh ti s : K/K,,

Tt - KK Dung bi€udd B WD

ng

1.4.2 Bai todn thiét ké
a. Mdt cdt cé loi nhét vé thity luc

e D8/3

n 45/3

Néu kénh c6 cung di€u kién : i, n, mit cit c6 hinh dang 1¢i nhat vé thdy luc 1a :
- C6 cung dién tich w6t A nhung cho luu Iugng 16n nhat
hoic - Cungchdy véi luu lugng nhung c6 dién tich u6t A nhé nhat

Tir Q@-L1ar% i
n

Mit cdt c6 R 16n hay ¢6 P, s& 1a mat
cit c6 1i nhat vé thiy luc

Nhu vay trong tat cd cdc loai mit cit, mit cdt hinh tron 1a mit cit c6 1gi

nhat vé thly luc

b. Mdt cdt hinh thang cé loi nhét vé thity luc

N€&u cdc mit cit hinh thang cing mot dién tich ut A, cing mai doc m, thi mit
cit hinh thang ndo c6 chu vi U6t nhd nhat s& 1a mit cit c¢6 1gi nha't vé thiy luc.

Ti s6 giita b/h d€ c6 mit cit c¢6 1gi nhat vé thiy luc duge x4c dinh nhu

sau:

A= (b+mh)h 4

P=b+2h\1+m>
P=;:—thrZh\/ler2

dP:—;z—m+2\/1+m2

dh

h

b=——mh

(b+mh)h

P_y = —iz—m+2 1+m? =0
dh h
n2 = A B2 =
2N1+m? —m 2\/1+m2—m
b:2( 1+m2—m)
h

Printed with FinePrint - purchase at www.fineprint.com
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c. Thiét ké kénh

- X4c dinh luu Ivgng Q ( mua, nhu cau xa nuéc ... )
- Xé4c dinh d6 nham n ( loai vat li¢u long kénh..)
- Xéc dinh d6 doc i ( phu thudc dia hinh ..)

- X4c dinh hinh dang mit cit phu thudc yéu cau thi€t k& ( hinh tron, hinh
thang, hinh chitr nhat ....)

- Xac dinh kich thuéc kénh :

+ Mt cit chit nhat : xdc dinh b va h , phai cho b dé tim
h hodc ngudc lai, hodc dung diéu kién b/h clia mit cit
c6 1¢i nhat vé thiy luc

+ M3t cit hinh thang : x4c dinh m dya vao diéu kién 6n
dinh m4di doc. X4c dinh b va h nhu trudng hgp mit cit
hinh chit nhat

+ Mt cdt hinh tron : xdc dinh dudng kinh D dya vao t
s6 do sau h/D cho phép trong cdng

- Kiém tra van t&c trong kénh phai thda man: Vi <V < Viy

h/D
1.0 ] = ‘N:“
\5\\\. j // )\\\\\
0.9 a
\\\ A L/ ) \ \
0.8 / 4 IIdKngl
=il
/ /><\ [ A
0.7 7 v VIV,
/ &P / /
f A~ / )
0.6 Vilivar«

AN
N\

(=)
Ot
N \
i
\\\\
\
N~ N
\

0.4 ~
V. e
//’/ / L~ i //
0.3 b L A
. / P A 1 = B pZs 4
0.2 / . d / e A PO
. / B ’/—
// / é—/// Sl - A
0.1 LT L~ L
a//f-—’/-/ /’///
= - i —
0.0

00 01 02 03 04 05 06 07 08 09 10 11 12 13

D6 thi dung dé tinh todn cong tron
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CAU HOI TRA CNGHIEM:

Cau 1: Cau nao sau day ding:
a) Dong déu chi c¢6 thé x4y ra trong kénh ling tru.
b) Trong kénh ling tru chi x4y ra dong déu.
c) Dong khdng déu chi xy ra trong song thién nhién.
d) Trong kénh c6 dién tich mit cit uét khong d6i thi ludn ludn cé dong déu

CAu 2: Dong chdy déu trong kénh hé c6:
a) Pudng ning, dudng mat nudc va ddy kénh song song nhau.
b) Dién tich mit cit u6t va bi€u d phan bd van toc doc theo dong chiy khong doi.
c) Ap sudt trén mit thodng 12 4p sud't khi trdi.

d) C4 ba cAu trén déu ding.

Cau 3: Trong kénh ¢6 mit cit hinh tron dudng kinh D:
a) Van tdc trung binh dat gi4 tri cyc dai khi chiéu rong mit thodng B = 0,90D.
b) Van toc trung binh dat gid tri cuc dai khi chiéu rong mit thodng B = 0,78D.
¢) Van toc trung binh dat gid tri cuc dai khi chiéu rong mit thodng B = 0,46D.
d) Van tdc trung binh dat gid tri cuc dai khi chiéu rong mit thodng B = 0,25D.

Vé nha suy luan ?2?

CAau 4: Trong dong chdy déu:
a) Luc ma sdt can bing vdi luc trong trudng chi€u 1én phudng chuyén dong.
b) Luc ma sdt can biing véi luc quan tinh.
¢) Lyc gay nén su chuyén dong 1a luc trong trudng chi€u 1én phudng chuyén dong.

d) a va ¢ déu ding.
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Cau 5: Trong kénh ling tru c6 lvu luong khong ddi:
a) Do siu dong déu ting khi do ddc i gidm.
b) Do sau dong déu khong d6i dd ddc i ting.
c) Do siudong déu ting khi do doc i ting.
d) C4 3 cau trén déu sai.

Cau 6: Mit cidtkénh c6 1i nhat vé mit thiy luc :
a) C6 thé 4p dung ddi vdi kénh cé nhiéu loai mit cit khdc nhau.
b) Pat dugc Iuu lugng cyc dai néu giit dién tich mit cit u6t 12 hiing s6.
¢) Pat dudgc dién tich mit cit udt toi thi€u néu giit luu lugng 12 hing sd.

d)C4a ba ciu trén déu ding.

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 6
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Chuwong:

2 DONG ON PINH KHONG PEU BIEN POI DAN TRONG KENH HG

Ta c6 thé phan 2 loai chuyén dong khong déu trong kénh:

2.1 CAC KHAI NIEM

2.1.1 Ndng lugng riéng ciia mdt cdt:
. p aV? aV?
Ning lugng toan phan E E=z+~=+ =a+hcosO +
y 28 2g
aV? . ,
E=a+h+ 5 dd doc ddy kénh nhd cosd = 1
8
vdi mdt chudn ndm ngang di
ua diém thdp nhdt ciia mdt Mit thodn
qv, - p nnat cua md & — /
cat do.
h h
, 0
Ndang lugng riéng ciia mdt cat E, \f -
a Pdy kénh
aV? a@?
EO = h + — h + —2 L — —\/ ————— L
28 28A Mit chuén nim ngang
V2 2
By=h+%V _py 0@ .
2g 2gA

dudng cong E, = f(h)

Khih—»w© E;—w E;—h
budng phan gidc thd nhat E = h,
1a 1 dudng ti€ém can A

Q = const

Khih—>0 E,— o

Tryc hoanh E, 12 1 dudng tiém cin Bién thién ciia E; theo h

2.1.3 D) sdu phadn gioi (h,,):

D¢ sdu phan gidih  la dj sdu dé cho ndng lugng riéng ciia mdt cdt dé dat gid tri cuc tiéu.

dE))
) T dA/dh =B
5, d(, 0@ 2@'(2 b
dh dh 2gA*? 2g \A® dh
dE, 1@ Q’B phuong trinh tinh 1— aQ’a ~0 A_fr _o Q°
dh gA® do siu phan gidi: gA’ B, g

Trong d6 : A, va la dién tich mit citut , B, bé rong mit thodng tinh v6i dd sau phan gidi h,.
Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 1
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Kénh hinh chit nhdt: vi A=bhvaB=>b

hcr:3aQ22 :3aq
\ gb g

2

nén
q = Q/b: luu lugng trén 1 don vi bé rong kénh goi 1a luu lugng don vi
.. 20Q°
Kénh tam gidc cin: vi A = mh? va B = 2mh nén b, =% gm?
Kénh hinh thang:  cdng thic gan ding
h 2@’
hcr = (1 - U?N + 071050-]2Vj hchN trong dé On = —m 2rCN hchN =3 gb2

Kénh hinh tron: ta c6 thé 4p dung cong thiic gan ding

2 0,25 R
K (QQ J véi didu kién
o T g0% | g
2.1.4 S6 Froude

gA’®

o - Hé s0 sira chita dong ning.

0,02 <’ <085
d

2 P
2 _2Q@B 616 véi ti 56 luc quan tinh
trong luc

B - Chiéu rong mit thodng

A ) |gA . N X )
Néugol: ¢ = % van toc truyén song nhie¢u dong nho trong nudc tinh

N R 1A N~ A N < N N A ~ A 2
sO Froude thé hién ti s6 gilta vin toc trung binh ctia dong chdy va van toc truyén song.

2.1.5 Do doc phan giéi

D¢ doc phdn gidi i, la dp doc ciia mot kénh lang tru, wing véi mot luu lugng cho
trude, dp sdu dong chdy déu trong kénh h, bang véi do sdu phén gidi h.

XéC dll’lh iCI' Q = Cvo»\,Roi = CcrAcr'\’Rcricr

A_fr — a_Q2 = A_CST — g (Acrccr\/ Rcricr)2 —>

Ngoaira
& B. g B

cr cr

S uy I‘a : — gAcr g‘F)cr

"= ZC2R B aC2B

cr-rcrY—cr cr-—cr
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Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 2



2.1.6.Céc trang thdi chdy

Do sau S6 van - op son
h Froude toc
Em h>h, Fr<l v<C & _,
oh
Phan h=h Fr=1 Vv=C & _,
gigi cr A =
Xiét h<h, Fr>1 v>C & _,
oh
V6i C van tdc truyén séng trong nudc tinh: C- gA
B : bé rong mit thodng va A dién tich u6t B

Y nghia vat Iy trang thdi chdy

.
Fr=0 Fr<l Fr=1 Fr> 1
Nuéc tinh Chdy ém Chdy phén gidi Chay xi€t
2.1.6. Types of flow:
Subcritical flow :is the most common in nature and is relatively deep and slow
moving.

Supercritical flow :is less common and is characterised by a very fast, relatively
shallow flow

However, both may occur in the same channel at the same discharge

The ways to determine the types of flow

h
Depth Froude @ velocity oE, |oh Supercritical//
h number flow Y
o h
Subcritical
OE, /
flow h>h_ Fr<1 V<C % o Q = const
oh
- Y A S I
grltlcal h=h, Fr=1 v=Cc & _, T Subcritical flow
ow o o B E,
Omin EO
S“.I:.er'l a h<h, Fr>1 V>C OE, 0 Specific energy curve E,= f(h)
critical flow — <
oh
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2.1.7. Y nghia dong chdy ém va xiét
(i) Lan truyén séng trong dong chay

Véi C van tdc truyén séng trong nuéc tinh: C- gA
B : bé rong mit thodng va A dién tich u6t B

b

H

Fr=1
Chay phan gigi

Fr<1
Chiy ém

Fr=0
Nudc tinh

(ii) Dong chdy qua ctra cong

Mit nudc sau cOng

dinh
Chdy ém

Ctra diéu
%khié’n muc

nudc
Dong chdy ém qua cong

Fr>1
Chay xiét

Ctta cOng
chuyén
Muc nu6c cd ddng xudng

Dong chay xi€t qua cong

2.2 PHUONG TRINH VI PHAN CG BAN CUA DONG ON PINH, KHONG PEU

BIEN POI DAN TRONG KENH HO

B p aVv? B av?
E_Z+y+2g =a+h+ o8 dh,
_______ Pudng nang
dE da dh d(aV? . dh d[aV?
s ddd[ Jdd[ Ldz Duong mat
nuéc
Xem qui luat ton that doc dudng clia dong
khong déu = dong déu -
=> J dugc tinh theo cong thitc Chézy: .
V2 Q? Q? 0 Mit chudn
" C’RAC’R K®

d(av?) d[ @ Q@ dA i(“VzJ__O‘QZ (% Bﬁj

ds| 2g ) ds|2gA%)  gA® ? ds gA®  os ds

A=f{s,h(s)}—>dA 8A+6A dh 6A+B@

ds 0s 0Oh ds s ds
Q@ _. dh oQ [aA B @j
A C2R ds gA3 ds ,
@ [ a C’R BAJ Q0
L= 1- . dh A2C?R  i-d
dh _ A’C*R gA 5 lang tru, 0A/0s =0 . = n 2
4 2 N ds a@Q°B 1-Fr
S a @B 1- 3
1- gA3 gA
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2.3 CAC DANG PUGNG MAT NUGC TRONG KENH LANG TRU
2.3.1 Truong hop kénh cé do doc thugn i > 0

Modun lvu lugng K~ K = K(h) = CAVR

Ung v6i do sau dong déu h,

Ung véi do sdu dong khong déu h

Q2
dh ° A2C?R _ i-d
E_l_anB 1-Fr?
gA®

a. Truong hop kénh lai: 0 <i<i_

dh 1-K}/K> ~ _Is .
—=— =—1
ds  1-Fr’ ms
Muyc nudc trén khu a;:  h <h <h
K, <K~ K2 /K<l — ts>0
Fr2 <1 — ms>0
dh 0 dudng nudc dang
ds
K --->o ts --—-> 1
h ---
>® Fr2 --->0 ms ---> 1
K -->K,  ts-—>0
h --->h
Mo Fr2 <1 ms >0

Printed with FinePrint - purchase at www.fineprint.com

K, ZCOAO\/R_O —_—

K =CA+VR

—

Q=Koi

—  Q=KJJ

dh _1-Kg/K* .
ds  1-Fr?

dn
ds
dudng mit nudc nim ngang

S

>

@
ds

>0

dudng mdt nudc tiém can vé1 dudng N-N
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dh 1-K; /K> ~ _Is .

- = Y7 =—1

ds 1-Fr? ms

Muyc nudc trén khu b, :  h_<h<h,

K<K, > K?/K?>1 — ts<0

Fr2<1 — ms>0
% <0 dudng nudc ha
ds
K --->K, ts --->0 dh
h --->h — — >0
© Frz <1 ms >0 ds
dudng mdt nude tiém cin vé1 dudng N-N
K < K, ts <0 dh
h --->h — — > -
° Frz --->1 ms ---> 0* ds
dudng mit nu6c thing géc véi K-K
dh _1-Kj /K’ 15,
ds  1-Fr’ ms

Muc nuéce trén khu ¢;: h<h <h,

K<K, > K?/K?>1 — ts<0

Fr2>1 — ms<0
@ >0 dudng nudc dang
ds
K < K, ts <0 dh
h ——->h — — >+
er Fr2 --->1 ms ---> 0 ds

dudng mit nudc thing géc véi K-K

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 6
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b. Truong hgp kénh doc: 0<i <i
dh _1-K;/K* . _15,

— =
ds 1- Fr? ms

Muc nuéce trén khu a;; :  hy<h <h

K,<K— K2 /K<l — ts>0

Fr2<1 — ms>0
@ >0 dudng nuGc ding
ds
K --->w ts ---> 1 dh o
h > — —
> Frz --->0 ms ---> 1 ds
dudng mit nudc nim ngang
K >K, ts >0 dn
h --->h — —
°r Frz ---> 1 ms>0"* ds

dudng mit nudc thaing géc dudng K-K

Tuong ty v6i cdc trudng hgp con lai ...
Bdng tém tit

K an

\EN Nhén xét
K

< T Pudng nudc ha chi c¢6 & khu b

L / Pudng nudc didng G cdac khu con lai (a, ¢)

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 7
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2.4 TINH TOAN VA VE PUONG MAT NUGC TRONG KENH
Phuong phap sai phan hitu han.

2

E:a+h+aV =a+kE,
2g
di _da dE,
ds ds ds
_ i 95,
/ : ds
A AE _
dEO:i_J Sai phan . T
ds As
v} V?
R L
AE _Ey—Ey (2 2gj (h] 2g
Aw = o — As = = - As = a
T 7 i—J i—-J
l_
2 , , 2 2
Cach tinh toan (hz +V2J_(hl +Vlj
2g 2g

Biét: Luu lugng (Q), hinh dang mit cdt, do ddc (i), d0 nhdm (n), 0 sau h, tai
mit cit ddu ( hodc cudi)

h,
|

\2

_ |
Gid st —— 1

2
|

Vs AS
| Xdc dinh "

h, +Ah =_h erhl
! Sau khi x4dc dinh dugc A S , tuong tu gia st hy va
J=0%/K? xdcdinh A S gitta h, va h, . Lap lai trinh ty tinh todn

! s€ xdc dinh dugc vi tri cdc do sdu hy, hs ... tr d6 vé

AS dudc dudng mét nudc

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 8
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Céc thi du vé dudng mit nudc

Mild slope

Céc thi du vé dudng mit nudc

Steep slope

Tém tdt bai gidng - TS Huynh cong Hoai PHBK tp HCM 9
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Céc thi du vé dudng mit nudc

J H,
;. P
LA K_ pran __ K
H; o _
- ° hcr
¥
i= 0 Horizontal
- A,
T K
% J D
i-— A=
— _113 C’ )
. cr
<0
Adverse slope
TRAC NGHIEM

Cau 1. Mot kénh ¢6 d6 doc i > icr, s6 Froude Fr > 1. Dong chdy trong kénh & trang thdi:
a) Chiy xiét b)  Chdyém.
c) Chay xi€tn€uh <h0 d) Chdy xi€t néu h > her

Cau 2. B0 sdu phan gidi trong kénh:

a) Nhé hon d6 sau dong déu khi do ddc kénh i > icr.
b) Biing d6 sau dong déu khi do ddc kénh i = icr.

¢) Lén hon d6 sau dong déu khi @6 doc kénh i < icr.
d) Ca 3 cau trén déu ding.

Cau 3. Mot kénh ¢6 do ddc i>icr, dd sdu nudc trong kénh h > h0. Dong chdy trong
kénh G trang thai:

a) Ludn chidy xiét b) Chdy xi€t néu h < hcr.
c¢) Luon chdy ém d) Chdy ém néu h > her

Cau 4. Mot kénh ¢6 @6 doc i > icr, dd sdu nudc trong kénh h < hO.
a) Po sdu nudc gidm doc theo chiéu dai kénh.

b) Ning lugng riéng clia mit cit ting doc theo chiéu dai kénh.

¢) Ning luong riéng clia mit cit gidam doc theo chiéu dai kénh.

d) C4 2 ciu a) va c) déu ding.

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 10
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3 NUGC NHAY

3.1 KHAI NIEM
Nudc nhdy 1a mot hién tugng xdy ra khi dong chdy di tir chdy xi€t sang chdy ém.
Hién tuong nudc nhdy tao ra mot cudn x6ay lam bi€n d6i dot ngdt tir dd sau chdy
xi€t (h’< h.) sang dd sdu chdy ém (h”>h_).

Chay xiét Nudc nhdy Chay ém
2

—
N Y
S
—>

I
I
| i hy, >
h.! 5
— —

A

Hydraulic jump.

Tai sao nuéc nhay xuat hién ?:

. . v?
Khdo sdt cho trudnghdp i=0 | Ning lugng riéng = — E=E;= azg +h
Mt chuén 14 ddy kénh Ning lugng tdoan phin
Tur bi€u db E(h) cho thdy ning Khong thé xiy ra vi ning n_—
lugng s& ting tr E_. d€nE”khi ~ ~ lugng theo dong chdy chi c6 — h3 ¢
do sdu ting tir h, dén h”. thé€ gidm khong thé ting nhay

Ung dung nuéc nhdy :

Nudc nhdy tao ra mot cuén x6ay manh liét nén dong chday qua nuéc nhay sé bi tiéu
hao nidng lugng kha 16n.

Trong xay dung diing nuc nhdy d€ tiéu hao ning lugng sau cong trinh dé tranh x6i 16.

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 1
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Cic loai nuéc nhay

- T
—~ e~ P o
~ = e "
D L e - O, _ B —
(a) ]
Fr = 1+1,7 : nu6c nhdy séng Fr =1,7+2,5 : nu6c nhdy yéu
o ) _b _:Df—;’—_h /A/—; -’?)/D//’-:’__"
_f_i‘—_f_} ;_’;‘_2__;; - o T e
— o e = 2 —-— T - —
(ch (d)
Fr =2.5+4,5 : nu6c nhdy dao dong Fr = 4.5+9 : nu6c nhdy 6n dinh
- Ti€u hao ndng luong
D >
;?/V/ — Nué6c nhdy séng : <5%
O e Nudc nhdy y&u : 5% =15 %
— = Nudc nhdy dao dong : 15% + 45%
© Nudc nhdy 6n dinh : 45% + 70%
Fr>9 :nudc nhdy manh Nuéc nhay manh : 70% + 85%
3.2 PHUONG TRINH NUGC NHAY
Gid thiét:
C

_i=0

- Mit cit truGc va sau nudc nhdy
dudng dong thing song song - - >
phan b 4p suit theo qui luat thiy

~ -
tinh T T S T

- Bé qua ma sat ddy kénh B R D
So do tinh nuc nhdy

Ap dung nguyén ly dong lugng cho thé tich ABCD, chi€u trén phuong s:

pQ(aonz _a01V1):/f +Cf+R/¢P1 +P
V,,V, van tdc trung binh cia dong chdy tai mit cdt AB, CD
T, : lvc ma sét trén long kénh => 0
G, : trong lugng khoi nude trén phudng S => 0
Rs : phan luc ddy trén phuong S =>0

P,s =P, va P,y =P,: 4p luc nudc tai h’ va h” P = vy
~ A ~ 1 A 2 g -
Ap suat phian bo theo qui ludt thuy tinh Py =vV00As
Vi Oy = Opg = O
(XOQ2 aoQ2
_ _ _ » ——+y A =——+y A
OLOPQ(Vz Vl)_’yyCIAl YyCZA2 gA2 yrz 2 gAl ym 1

Phuong trinh nuGc nhdy < J

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 2
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3.3 HAM NUGC NHAY

2
o(n) =221y 4
gd
i 0*di d
E__E Y4 g)=0
dh A dh dh .4)
trong do:
dA 4 vGi ;
ﬁ = B Va dh( A) ®min EOmin ﬁ' @, EO
(y.A) 1a moment tinh cla dién tich A Bién thién clia E, va © theo h
so vdi truc x dudc xac dinh:
Khi h bi€n thién mdt dai lugng dh thi A bi€n thién mot dai luong dA
-> moment tinh cia mit cit mdi (A+dA) d/v mit théang (y. +dh)A + % dA
Ah
Ah AhA+—AA
hyA+—A—(y,A) .
)y, AT G) i+ -
dh 1A1}’£Iol Ah IA%II*}()I Ah lAlhl;l;l
2 3 2 >
_%0Q B+A=0 —» AT _a@ o,=a thi cyc ti€u clia ham nudc
gA? B g nhdy triing véi cyc ti€u clia ham
nang lugng riéng.
@ - ®m1n h=hCI' < ‘
3.4 TINH TOAN NUGC NHAY
3.4.1. Chiéu sdu nuéc nhdy:
R aoQZ Q, Q2
Tir phuong trinh nuSc nhdy oA, tY,4, = - e
QZ
Suy ra khi nu6c nhdy xuat hién thi ham nu6c nhdy @(h)= OA +y A
g C
tai mit cit truGc va sau nudc nhdy s€ biang nhau @(h1 ) = @(hz)
Dod6 :Néubiét h —" A, "y, 6
oy yes
Giad thi€t  p» — o y, 0, 0=0, stop
no
Truong hop ddc biét: Kénh hinh chit nhdt: A=bh;  y.=h/2;  q=0/b; h,=3 Oz‘qg

2 2 2 3
oh)= 20Xy a—p| %L B [
gA gh 2
3 12 3 ”2
b hy, h b he, N h
h’' 2 h" 2

Printed with FinePrint - purchase at www.fineprint.com

=

)

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 3



Cong thifc gin ding mit cho cit bat ky:
Khi h”<5h, motcdch gan ding chi€u su ndi ti€p c6 thé xdc dinh theo
cong thic cia A. N. Rakhmanov
1,2hZ
h'+0,2h,,

"

h2
h”
3.4.2 Tén thét ndang luong nudc nhdy:

h' =12

~0,2h,,

AEn = El _E2

Déi vai kénh chit nhat:

L

3.4.3 Chiéu dai nuéc nhdy (In):

Déi vdi kénh chit nhat:
Safranez (1934): l,=4,5h"
Bakhmetiev va Matzke (1936): 1, =5(h" - h’)

Silvester (1965): 1, = 9,75h’ (Frl2 - 1)1’01

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 4
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3.5 CAC DANG NUGC NHAY KHAC
3.5.1 Nudc nhdy ngdp

Khi mit cit tru6c nudc nhdy hoan chinh bi ngap thi ta ¢c6 nuéc nhdy ngap.

A B
— 7
______ (& -, Ly
?[ h, |
K B
NudGc nhay ngdp

h
o 1y ome21-Dn
h, h,
2

Fr? = Vi 1a s6 Froude ing v6i do sdu ha luu h, va V, 1a vin tdc & ha luu
gh,

Theo Smetana, chiéu dai nuéc nhdy ngap dugc tinh:
1nn = 6(hh o hC)

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 5
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4

PHAN I DONG CHAY QUA PAP TRAN

DONG CHAY QUA CONG TRINH

Pap tran 1a mot cong trinh ngin dong chdy va cho dong chdy qua dinh dép.

Pap tran dugc dung d€ kiém soat myc nudc va luu lugng.

Ddp tran thanh mong

C6 3 loai dap tran thong dung
Dap tran dinh rong

4.1 PAP TRAN THANH MONG 0|

4.1.1 Cong thiic tinh luu lugng
Ap dung phuong trinh ning lugng hodc dung
phuong phdp phan tich thit nguyén:

0<0,67H

Ddp tran mdt cdt thuc dung

Q=mbyJ2gH"”

m : hé s6 luu lugng

b : bé rong dap tran
avy
2g
V,: Van toc ti€n gan

H,=H+

2

o

3/2
aV
H o

2g
m, c6 th€ dudc tinh theo cong thic

m, :[ 1,1 +,’”3j{1+ 1, (
H

0,2m<b<2m
0,24 m<P,<1,13m
0,05m<H<1,24m

Q=mb\2gH"

)

Néu thay m, = m[l +

H
H+F

Bazin

Véi pham vi :
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4.2 DAP TRAN MAT CAT THUC DUNG

0,67Th<6<2 +3H

C4i ti€n clia dap tran mit cdt thuc dung

Pap tran Creager -Ophixérdp

4.2.1 Cdc trang thdi chdy

(i) chéy tu do

ARk
SGss s assassss0095950599

Dap tran mit cit thuc dung

Qiii dao tia nudc roi

(ii) chdy ngdp

Chay ty do

Piéu kién chdy ngdp:

h, > P

PG,

H

(phu luc 4).

Tri s (ij phu thudc vao
' p pg

: F |
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4.2.2 Cong thiic tinh luu lugng
Q=mb2gH’"

Trong thyc t€ do chi€u rong dap16n —— Bé rong ddp b dudc chia thanh nhiéu nhip

|

md tru giita vd mo bén
B A 17302 l
Q= mgzb 2gH, dong chay s€ bi co hep ngang

T \

¢ : Hé s6 co hep bén do dnh hudng cia tru gitta va md bén

&= 1_0,2 fmb +(n _l)gmt ﬂ

n b
&L H¢ 56’ co hep do md bén
E L H¢ 56 co hep do md bén
n: S6 nhip dap
b: Bé rong mdi nhip =1 Gu=0T =08 =045 &, =025

Hé s6 co hep do md tru va md bén

0= ngbJZgHj/z
m : hé s6 luu luong
m=m,.oj,. 0y

m, : He s6 luu lugng tiéu chudn

Dap tran loai Creager m,. = 0,48 +0,5
Dap tran hinh da gidc m, =03+045 «_ |phuluc.4.3

o, HE s& diéu chinh do cdt nudc tran H khac véi cot
nudc thi€t k& (Hy).
H > H,, : Pap c6 chin khong o, > 1
H=Htk: o, =1 «— | phu luc 4.4
H < Htk : Pap khdong ¢6 chan khong o, < 1

o, He s0 diéu chinh do thay ddi hinh dang dap so vdi hinh -

dang tiéu chuin phu luc 4.5
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4.3 PAP TRAN PINH RONG

3H< 6<8H A i
HO H\
y !
A N
4.3.1 Cdc trang thdi chdy 7VP1 T 1 %W_

(i) chay tu do
(ii) chdy nglp

Z,
A7 A Z,
A A
Y
H, ;\1¢_\Ho H\L—‘$ h,)
vy 7 h | vy K yh | \K hy,

Py 2 vP //S’W/ A F v
7 an U A or s

Chay ty do Chdy ngap

Cdc trang thdi chdy qua dap tran dinh rong

Piécu kién chdy ngdp

h,> P
L [hJ ~0,75+-085
HO H0
g8
4.3.2 Cong thiic tinh luu luong Chdy ngap

Truong hop chdy khong ngdp
Vi€t phuong trinh niing lugng cho 2 mit cdt 0-0 va 1-1

2 aV’? 2
H, = av, +H=——+h+h*— hf:ng—
2g 2g 2g
0
A £ o

Ho | |H CTA T
i Y.\ l T\

0=pA2¢(H, —h)

Khi ctra dap hinh chi nhat: O =@bh\2g(H,—h)

»i

Vi
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Q=¢bh\|2g(H,k—h)

Ta c6 thé bi€n d6i dua vé dang nhu sau:

h h
—pb— [20(1—-—).H>"?
0 oo g( H) )

o o

h ,
pit 2= A O = pbk1-k [2g H"?
bit m=@k~1-k Q:/ﬂb»\[ngj/z

m: hé s6 luu luong clia dip tran dinh rong  «—— | phu luc 4.6

@: hé 0 luvu toc  «— phu luc 4.7

Td  m=¢kvyl-k N&ubi€tm va ¢ c6 thé suy ra k (k, va k,) “| phu luc 4.7

Co k suy ra h (46 siu trén dinh dap)

Cht y: k, cho h ¢ng v6i dong chdy xiét trén dinh dap
k, cho h ting vdi dong chdy ém trén dinh dap

Truong hop chdy ngdp:

A -
>
N
8

AA
Hy| |g $ h

Chdy ngdp

Chtrng minh tuong tu O=p AJ2g(H —h)

@,: hé s0 luu tdc phu luc 4.7 phu luc 4.6

Trudng hgp cta dap hinh chit nhat:
O=0,%y2g(H,~h)
Thong thudng myc nudc h,_ gan bing h, do d6 c6 thé tinh :
Q=9,%,2g(H,~h,)
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PHAN2: DONG CHAY QUA CONG

Cong 1a tén chung dé€ chi cdc cong trinh diéu khién muc nudc hay luu lugng.

(i) cong 19 thién (ii) cong ngam

4.4 CONG LO THIEN

Co6ng 10 thién 1a loai cong khong c6 trin hodc vom

(i
Tu do
Ché& do chdy:
Chdy ngap
Porg —
i R = 4 Nuéc chay ngap .
C /ﬁ Hy H

""" hy, hy,

a
vy v i v ai

I Y A Y S

0 C

Chay tu do Chdy ngap

Xdac dinh trang théi chay
Gia st nudc nhdy tai mit cit co hep h’=h,
Néu h”>h, ~——  Nu6cnhdyphéng xa -> Chdy tu do

h”

h”<h, ——  Nudcnhdyngidp ->Chdy ngip
4.4.1 Cong thic tinh luu lugng chdy qua cong 10 thién:
Chdy tu do

Viét phuong trinh ning lugng cho 2 mit cit 0-0 va c-c:

2 2
HO = hC + aVc +Z§C Vc 719;77 >
2g 2g = A
1 A =
V= [2g(H —h) =opJ25(H,—h,
Py G C A I Ny h
ai h
A A A
O=VexA= @A J2g(H —h) 5 ; .
Trudng hop mit cit cong chit nhat: Chay tu do

O=@bh,. \2g(H,-h,)

g:hésdcohep h =a

Q=0pbea m

phu luc.4.8
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Chdy ngdp
Gid thi€t ring 4p sudt trén mit cit co hep phan bd theo quy luit tinh
Viét phuong trinh ning lugng cho hai mit
cit 0-0 va c-c = A Nuéc chay ngap
V.=px V28(H, ~ h,,) Hy o 7 E——
z% "
| lamr

Q=V.xA=@pbca 28H, - h,,)
Chay ngap

h,, : xdc dinh theo cong thirc nude nhdy ngip trong chuong 3
Khi dd m& cOng a kha nhd hon so v6i do sau h,, thi xud't hién nude ngap ling h,, =hy

Gén ding c6 thé 18y h, = h, cong thic tinh Q c6 thé viét

O=pbea2g(H,~h,)

4.5 CONG NGAM

Pudc xay dung qua dé, dap hodc dudi dudng c6 mit cit khép kin
Cong ngam thudng c6 mit cit hinh tron hodc hinh chit nhat

4.5.1 Trang thai chdy trong cong ngim

- Chdy khong dp
Muc nuGe thugng ha luu
thap hon dinh cong

- Chay ban dp
. K
N?
73 VA /A

Muc nudc thugng luu cao

hon dinh cong
Muc nude ha Iuu thip hon
dinh cong
m ler

- Chay c6 ap
Muc nuGe thugng haluu

cao hon dinh cOng
Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 7
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4.5.2 Cong thic tinh toan

a. Chay khong dp:

Chiéu dai cong L < 8H

Tinh téan nhu chday qua
dap tran dinh rong

b. Chay bdn dp:

Tinh téan nhu chdy qua
dap cong 10 thién (h$)

Khdang cach tif cira cong dén mit cit co
hep c6 thé dugc xdc dinh theo cong thiic
thyc nghi€m sau

L,,=14a

¢. Chay cé dp:

Tinh téan nhu chdy qua
mot dng ngdn cé 4p \%

0=¢.A.\28Z,
0, Hé 6 luu tdc qua cdng
A: Tiét dién ngang cdng
Z: Chénh 1€ch myc nudc thugng ha luu
VZ
ZO =7+ g2
2g
0, Hé 8 luu tdc qua cdng

1
Q.= 2g
a+ +
\/ zé’ C’R

Z,>Z,-DI2
Z,<Z,- DI2

s Z=Z,-Z,

— Z=2Z,-(Z;DI2)
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L
_ ’ZN

E.: Hé s0 ton that cuc bd

L: Chiéu dai cdng

R: Bdn kinh thiy luc mit cdt
thang ding cong

C: Hé s6 Chezy L

C:_Rl/G
n
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CAU HOI TRAC NGHIEM

Cau 1. Dong chdy qua dap tran thyc dung, & ch€ dd chdy ngap, co:
a) Muc nuGce ha luu cao hon ngudng dap tran

b) Dong chay qua dép tran 1a chdy ém

¢) Muc nudc ha luu dnh hudng téi luu lugng qua dap tran

d) Ca 3 cau déu ding

Cau 2. Dong chdy qua cdng hd (16 thién), § ch& dd chiy tu do, c6:
a) Nudc nhdy ngap
b) NuGc nhay tu do
c¢) Dong chdy qua ctra cong & ch€ d6 chdy ém
d) C4 3 cau déu sai.

Cau 3. Ap sudt trén bé mit dap tran Creager:

a) Bing 4p sudt khong khi.

b) La 4p sut chan khdng khi cot nudc trén ngudng tran cao hon cot
nuge thi€t k€.

¢) L6n hon 4p sudt khong khi khi cdt nude trén ngudng tran cao hon cot
nuGe thi€t k€.

d) C4 3 ciu déu sai.

Cau 4. Trong cong thic tinh luu lugng qua cdng ngdm khi chdy c6 dp, hé
sd luu Iuu toc dudce tinh

2g§
=1/ +—
p=1/(1+ZC, c

, trong d6 ton that doc dudng chdy trong cdng dudc tinh vdi diéu kién
dong chdy trong cong la:

a) Chay r6i thanh tron thiy luc b) Chdy rdi thanh nham thiy luc
c¢) Chay roi thanh hodn todn nhdm  d) Cho t4t ca trang thdi chdy

Cau 10. N&u cling mot dd sau H trude dinh dap va cling bé rong b, dong chiy
qua dap 1a chay ty do thi loai dap cho luu lugng 16n nhat Ia :

a) Bap tran thanh mdng b) Pap tran mit cit thuc dung

c¢) Pap tran dinh rong d) C4 3 déu biing nhau

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 9
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bap tran thanh mdng

bap tran thanh mdéng hinh tam gidc

«
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DPap tran mit cit thuc dung

bap tran Tri An
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Pap tran Tri An- Creager Ophixérdp

Mot lgai dap tran

<
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Cong 19 thién

Cong ngAm miit cit hinh tron

«
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Cong ngdm mit cit hinh hop

Cong ngdm mit cit hinh hop

<
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CHUONG

5

PHAN 1. NOI TIEP DONG CHAY G HA LUU

Dong chay tr thugng luu qua dap tran hay qua
cong dudc ndi ti€p véi kénh din & ha luu bing
hai hinh thitc

N

—
ST

Noi ti€p chdy ddy

}

Van toc 16n xuat hién & ddy

5.1 NOI TIEP CHAY PAY
5.1.1 Cdc dang néi tiép chdy ddy

N

NuéGc nhdy phdng xa
5.1.2 Cong thiic tinh todn

0
Viét phuong trinh ning lugng cho 2 mit cdt 0-

0 va c-c. H
2 2
H + P + aVO — EO =h, ach + hf
2g Vo
(){_V2 2 N
h, =2&—— TOn thit ndng lugng
/ 2

g
v Z;\ﬂg(E,—h ) =oy28(E,~h)
Ja +ZE
Mt cit hinh chit nhat

Q = ¢bhc\/2g(E0 o hc)

thi dan

h, —
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NOI TIEP VA TIEU NANG

CONG TRINH

s

N&i ti€p chay day

Noi ti€p chdy mit

LSS S S S

I

No6i ti€p chdy mit

Van toc 16n xud't hién & bé mit

Nr7rr 777777770

Mit chudn

Nhdy ngdp
Nhay tu do
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5.2. NOI TIEP CHAY MAT

N&i ti€p chdy mit thudng gip trong di€u kién cong trinh c6 bic thing

— — — Noi ti€p chdy mat
N
W Muc nudc ha lvu dang 1€n
\7? N\ 5 N®i ti€p chdy mit ddy khong ngp
\/\//\/?_ Muc nudéc ha luu dang cao
\7? . — N6i ti€p chdy mit ddy ngap
Muc nuéc ha luu tiép tuc ding cao
>
No6i ti€p chdy mit ngip
PHAN 2. TIEU NANG O HA LUU CONG TRINH

DPoan chay xi€t

=

N&i ti€p chdy ddy

L e hdv ddv th Gidm DPua nudc

Khi ndi ti€p chay ddy thusn A 1 v tai , Co i

ay x0i 16 gén n}1,6t (‘iloan da\lig chicu dai nhil d téil S?ng :[rmh
gay ¢ ' : : doan chdy chan cong 1€u nang
sau cong trinh it tfinh

R A -
Bé ti€u ndng

Tudng tiéu ning <

B€ tudng ké&t hgp
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5.3 BE TIEU NANG

Nguyén tic tinh todn :
Do sdu d sao cho h, 1a d0 sdu sau nuGc
nhdy cua h,

Phuong phép tinh todn :

h,: x4c dinh tir phan tinh todn dong chdy
day

3
Do sdu sau nudc nhdy khi ¢6 nudc nhay tai mat — h, :ﬂ 1+8 h, 1
cit co hep

c

Dong chay tir bé qua kénh ha luu dude xem . K
nhu dong chay qua mo6t dap tran dinh rong Q=9 bhh \/2g(H02 N hh)
@ =0,95 -1 (hé s6 luu tdc qua dap tran )

, v ’ vy

Q=¢bh, 2g(—'+Azj s Az = Q i

2g Zg((o bh, ) 28

» »
A=Y 0 . d= ohy-Az-h,

20(p'bh, ) 2g(boh,)

hé s6 an toan: o= 1,05 - 1,1.

5.4 TUONG TIEU NANG
Nguyén tic tinh todn :
Chiéu cao tudng sao cho h, 1a do siu sau
nuéc nhdy cla h,

Phuong phép tinh todn :

h,: x4c dinh tif phan tinh todn dong chdy
day

3
Do sdu sau nudc nhdy khi c6 nude nhdy tai mat — h, = he 1+8 he. -1
cit co hep

Luu lugng chdy qua tudng tiéu ning dugc B 5/
tinh nhu qua dap tran mit cit thuc dung Q =o,mb\2gH,

m, :hé 8 luu lugng khi chdy qua tudng ti€u ning m, = 0,4 + 0,42,
o, :hé sd ngip

2/3
Q V22 Q2
H,6 =|———— ma H,=H,+—=H,+—F———
” Lanmtbwmg T 2g P 2glhb)
23
0 %
H = ——— - - = - = -
2 [a,m,b@J 226 by C=oh,- H, (o=1,05-1,1)
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=i,

5.5 XAC PINH CHIEU DAI B

Ly =, +40L,, + L’
L1= L roi S

Dap tran thuc dung mdt cdt hinh thang: L= 1,33\/1—[0 (P + O,SHO)

Ddp tran dinh rong: L, = 1,64\/H0 (P + 0. 24H0)

[1a hé s6 kinh nghiém, 14y bing 0,7+0,8

L’ 1a chiéu dai khu nuéc vat dudi

TRAC NGHIEM
Cau 1. Noi ti€p chdy ddy dugc st dung nhiéu so vdi ndi ti€p chdy mit vi
a) Noi ti€p chdy ddy dé tinh téan.
b) N&i ti€p chdy ddy 6n dinh hon.
c) Noi tiép chdy ddy kinh t&€ hon.
d) TAt cd déu diing.

Cau 2. Xét vé mit cong trinh thi dang ndi ti€p nudc nhdy phéng xa
a) La 1¢i nhat vi n6 tiéu hao nhiéu ning lugng nhat.

b) La bat I¢i nhat vi phdi gia c6 ha luu 16n.

¢) La di¢u khong tranh khdi.

d) T4t cd déu sai.

Cau 3.Xét vé mit cdng trinh thi dang ndi ti€p nudc nhdy tai chd
a) Can phai xay dung vi n6 tiéu hao nhi€u ning lugng nhat.

b) La khong nén xdy dung vi né6 khong 6n dinh.

¢ )La diéu khong trdnh khdi.

d) T4t cd déu sai.

Cau 5.Luu lugng dung d€ tinh téan tiéu ning 1a
a) Luu lugng thi€t k€.

b) Luu lugng max cia dong chady.

¢) Luu lugng min cia dong chdy.

d) T4t ca déu sai
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6 DONG THAM QUA CONG TRINH PAT

6.1 MOT SO KHAI NIEM VA PINH NGHIA
6.1.1 Dj réng (n)

Ti 1& phan trim th€ tich giita phin rdng _ 100 W,
va toan thé phan dat da n= W

Wo : Thé tich 16 rong

W : Thé tich dd't &4 bao gdm ca phan rdng va phan rin
6.1.2 Vén toc tham thic va van toc tham trung binh (V):
Van toc thim thuc t€ 12 van t6c thAm qua cdc khe rdng cia dit d4
Vin toc thAim trung binh 13 van t6c thim dugc xem nhu thAim qua c4 phan dat
va phan khe rdng clia da't da
AS
y=29
At A

A9 : thé tich nudc thAim trong thdi gian At
A : Dién tich mit cit cd phan rdng va phan dat

6.1.3 Cot nudc do ap (thuy luc) :

h=L4:

v
Dong thim — V:nhd — V2/2¢g

Cot nudc do 4p = cOt nudc nang lugng

Mit chuin

6.1.4 Hé so tham (k) (Do din thiy luc)

Luu lugng thAm trém mot don vi ti€t dién ngang ctia dong thAm khi chiu tdc dong
bdi mot don vi cot nude thly luc trén mot don vi chiéu dai thim ( nghia 13 c6 mot
dd ddc thiy Ivc bing mot don vi).

Loai dat Hé s6 tham (k)
(cm/s)
Sét 109 - 10¢
Bui, bui chifa cdt 106 - 104
Cat tuyén chon tot 103 - 10-!

D6i véi dat khong dong chi't, di hudng thi k thay ddi theo tirng diém va tai mot di€m
thik, #k #kz
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6.2 PINH LUAT DARCY (Henry Darcy ,1856 )
“Khi dong thdm on dinh, luu luong thdm ti 1é véi do déc cot nude do dp
(hydraulic gradient) va dién tich thdm A”

Ah
O=—kA—
AL
Ah
V=-k—
AL
V 1a van t6c thAm (van téc Darcy) h,
Téng qudt : van tdc thadm tai tirng diém
trong mién thim
dh
u=—kZL S S R
ds Mit chuan
Piéu kién ng dung dinh luat Darcy R, <5
Vd
R —
e v n|/3
5V n|/3
Vé6i:Re=5 V< y

6.3 CONG THUC DUPUIT - FORCHERHEIMER

Trong trudng hdp thAim khong 4p véi do doc nhd, cdc dudng dong trén modt mit cit
udt dugc xem song song thi cdt nudc do 4p h = p/y+z 14 hiing s6 tai cdc di€m trén
mot mit cit .

Do d6 :

Khi ddy tang khong thim nim
ngang, chon 1am mit chuén thi
h chinh 1a do sau myc nuGc
ngim (z=0)

u Tang thAim
s A s
Cong thitc Darcy trd thanh cong thic R
Dupuit - Forcherheimer )
N R . Mitchuan
dh Tang khong thim
V =—k="
ds

V6i: h :d6 siu dong thAim
V :vin téc dugc xem phan bo
déu trén mit cit
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6.4 CHUYEN PONG ON PINH CUA DONG THAM VAO GIENG NUGC.
6.4.1. Gi€ng phun: Thim c6 4p

Xét mOt mat tru ban kinh r Q
ddng truc véi thanh giéng

Van téc
dh Jk_‘_;_;;_:_:;: _________________ N P
V:kd_ \\\\\\\ //S/,v,—’
N ;TN =7 udng cdt nude
d b | Tingkhong thim =TT " pl
Luu lugng thAm qua mat SIS IS SIS S LSS SIS LIS IS LL SIS
tru ban kinhr, caoa]l;Z Téng thim nudc h,
0=k rb)=" R r b
r
Q d]/‘ A o o o o o o L
— dh = Py Tﬁng khong thim
kb r
r
Tich phan tir r, d€n r ¢ng véi h tit h_dén h h—h, =2 1a L
o o 27tkb r,
Goi : R bdn kinh 4nh huong, H chiéu cot nuSc do 4p khi chua bom
y y Q R
Tich phin torr, dén R tng v6ih tr h  dén H H—h,= Ln| —
2 7kbS 27kb v,
S =H - h,: chiéu sau hit nuéc LH(RJ
rl
6.4.2 Giéng thudng
Xét mit try tron dong tAm Q
véi thanh gi€ng, ban kinh r .
Van toc '
dh === :;:;: __________________ &""& =TT
V= ka’_ S /Bﬂ\ Pudng bdo hoa
r | i —— 7 «—— :
Luu lugng dong thim H _: PEEN
qua mét tru Tang thAm nwdc e
dh R
= 27tkrh— T -
0 dr R s :_
hdh = Py v Tang khong thAim ©
T r
. A s o N < ’ y_ QO r
Tich phan tir r, d€nr dng véih tr h dén h h” —hy =—Ln—
kr 1,
y y R
Tich phan tir r, d€n R dng v6i h tr h, d€n H H’—h = 2R
kx
27HS S
2 2 —
kel ) L] (I
Q 2H
R Ln—
Ln . i
0
_ 2#HS
Khi SpHx0 — —— 9= %
Ln—
Ty
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R dugc xac dinh :
Theo tirng loai dat ma 14y gan diing nhu sau:

- D&i vé6i dat cd hat trung binh R=250m-=-500m
- boi véi dat hat to R=700m-1000m

Cong thuc kinh nghiém

R =3000s+/k (Bi-cic do)
6.5 THAM QUA PAP PAT
m = cotg o
m, = cotg o,
H N
—
. o —h
C /o F I %0 o
L el iz iz i zzzzzz2z2z24
Tang khong thim | . * |
AH L,
Bi&n ddi m4i nghiéng AC thanh thing ding Mikhail6p 1M
A’0, sao cho luu lugng qua AC gidng nhu A’O Com+l
dh dh q , _
Dupuit-Forcherheimer: V=—k— — g=—kh— — ;df = —hdh
dx dx
LAy gbc toa do tai O
; ; q H2 _ h2
Tich phin to 0 dén x tuong Ung tu H dén h %r = T
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-V

i ‘ ! ao
C ; . F — o
W//////////////////////(/////ﬁ(/////////////////////V//ﬁ/////////////////.{f///////V////////////////A
| ' X | ' i
Tang khdng thAm :
AH L,
X4c dinh vi tri dudng bao hoa q H?>— K
— [' =
k 2

taix=AH+L, h=a, ——

q
k
H-a  H-K h—\/Hsz_afx_.h—\/Hz H>—d

WL+aH) 2

Canxac dinh a —— h

chi€u dai ctia ddinguyéntd m, z

D
dg =udz arey dg =—k Ah dz
AL

dg =k "2 g

m,z

do z
Luu lugng thim qua MN ¢ = _[0 kEdZ

k dg k
m, 0 m,
q H2 _a2
~ N ~ Y ~ . A ~, 2 _ 0
Luu lugng thAm nay cling bang luu lugng tham di qua dap dat K 2L+ AH,)
k % 2 ) H>— 4
m, H" -a, o, a _ !
k  2(L+2H,) my 2(L,—ma, +H,)
L+ AH Y+ (L ,+AH) —m H
Giai phuong trinh bac 2 cho a,: a, = (Zy ) \/( 0 ) !
m
H> -a’
C6 a, xdc dinh dugc q va dudng bio hoa h=_|H*- L x
’ AH + L, —ma,
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6.6 THAM CO AP QUA PAP

TAng khong thAm

DPé x4c dinh van téc thaim (u) , cdt nudc do 4p (h), dwa vao phuong trinh thim Darcy nhu sau:
DAt ddng chit va ding hu6ng:

u =k oh
o Ox Phuong trinh
lién tuc 0°h  0*h -0 — h(x,z)
Oh peRE — + —
u, =—k— ox" oz
0z

Vi DU TINH TOAN THAM CO AP BANG PHUONG PHAP SAI PHAN HUU HAN
Mot dap bétdng c6 bé rong 60m, thugng Ivu chita nuée c6 do siu 10m, ha luu khong c6
nudc. Pap dugc xay trén mot tang dat thim nudc dong chat day 80m, vdi hé s6 tham 12
k = 10-4m/s. Mot hang clr dudc déng & gitta ddy dap sdu 35m d€ gidm luu lugng thim
qua dap. Xdc dinh Ivu lugng thAm qua ddy dap n€u xem dong thAm chi dnh hudng trong
pham vi 105m vé phia thugng lvu dap va 135m vé phia ha luu dap.

= IlOm

60 60

40 40

v2)

20 20

Io bt

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

Kich thudc , vi tri ddp va ludi tinh todn
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40

20

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

Pudng ding cot nude do dp va van tdc thaim dudi hang cir

Luu lugng thdm trong 1 ngdy dém 1a: ¢ = 39,007 m3/m ngay dém

Tinh todn chi ti€t va chuong trinh mdy tinh xem trong phu luc
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7 DONG KHONG ON PINH TRONG KENH

LKHAI NIEM :#

Dong khong 8n dinh 12 dong chdy ma cdc y&u td ctia dong chiy déu phu
thudc vao thoi gian,

bo siu : h = h(x,t)
Van toc : V =V(x,t)
Luu lugng: Q =Q(x,t)

Dong khong &n dinh thudng xud't hién
Song, kénh bi 4nh huéng thiy triéu
Kénh x4 nha mdy thdy dién khi lvu lugng xa thay ddi dot ngot

ILPHUONG TRINH LIEN TUC:

_______________________

R

7

dX
oo 1 o o oh
Su thay doi thé tich trong doan dx trong thdi gian dt Edt .B.dx
thi biing Ivu lugng ra — luu lugng vao trong thdi gian d6

(Q+6_de]dt - th = Z—dedf

ox X
_h i Bax = a—Qabcafr
ol Ox
PQ + B@_h =0 Phuong trinh lién tuc
ox ot
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Cédc dang khac :

), o,
ox ot
BQ o _,
o at \ A@V o4 poh_
Ox 8x tols

III. PHUONG TRINH PONG LUQNG:
Céc gia thiét:
-Bién d6i cham, bd qua luc quan tinh
-Tén that ning lugng dudc tinh nhu dong déu
-Phan bd 4p sui't trén mit cit ding dudc xem theo qui luat thiy tinh
-bo déc nhd
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1 ax 2

Ap lyc trén mit 1-1 F, = yAh,
Ap lyc trén mat 2-2

F = 7/[/1 +%dxj(hc + Oh, dx] = ;/(AhC + A Oh, dx+h %dxj

Ox ox ox Ox

Trong lyc theo phuong x F. = y(Adx)i
7,: Ung sudt ma sdt
Ma sat F.=Prdx <«
/ ’ P : chu vi uGt

Téng lyc theo phudng dong chdy (X): F —F,+F;-F,

P
SF =y a® g P g
ox ox y
h P
ZF =yl - Aﬁ——h oA +di— 2 gy
Ox ox ¥
Ngoaira
LAy moment tinh tai mit cit 2-2 d6i v6i mit thodng suy ra y
dA :Z—dx
X
s ) B D[ 2y g B[
Ox ox oOx 2 Ox Ox i T
Khai tri€n va bd cdc s6 hang bac cao
h, oh
A 0 +h, o _ =A—

Ox Ox Ox

Va viét lai Pz, _PORI) _ 5
e e

R oh .

Thay vao ZF_z}/A —a—+l—J dx
X
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Ap dung phuong trinh ddng lugng:” Su bi€n ddi dong lugng trong mdt don vi thdi
gian trong mot thé tich ki€m so4t thi biing tdng cic luc tic dong 1én thé tich d6”

Su bién ddi dong lugng trong thé tich kiém
sodt giGi han m/c 1-1 va 2-2 1
bong lugng vao m/c 1-1 '

M, = pQV = pAV?

Pong lugng ra m/c 2-2

M, = pdv? + 2 (pay? Y = p[AVz + 2 (ar? e
ox ox
Sy gia ting dong luong trong thé tich kiém so4t:

o
M = (pddxv
} at(p V)

Theo phuong trinh dong lugng M,-M, +M, = ZF

0 0 Oh
AV? + AV Jdx |- pAV* + —(pAVdx) = yA| ——+i—J |d
p{ 8x( )dx} yo Py (p x) 7 ( 8x i j X

Pon gidn va chia 2 v€ cho p va dx:
0 0 Oh

G+ L (av?)+ ed = oa(i—
= )+6x( Jre 50~ &4 =J)

6 ) oh
C(ar)+ L (av? )+ g4 L = gu(i—J
S ()L (av?)rga 2= gai-)

Céc dang ctia phuong trinh dong lugng

Viét lai: a—V+V8—V+g%+z(8—A+V6 +A8—Vj=g(i—J)
or Ox ox A\ or ox Ox
Chd §: (a—A+V8—A+Aa—V)=o
ot ox ox
oV oV oh
—+V—4+g—+=gli-J
Ve gli-J)

@+K8V+18_V:(Z_J)
o~ go- g ot
2
J o= i - Q[V_MJ _ 1o
ox\ 2g

4—\}
Dong déu

Dong khong déu

A
v

Dong khong &n dinh
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IV.PHUGNG PHAP PUONG PAC TRUNG SONG BIEN PO NHO

C6 phuong trinh lién tuc 4 A

ox ox

oh V aV
+

ox

Phuong trinh dong lugng :

g@x

Vian tdc truyén séng:

A
C, = =0
0 gBo

e

Mt cit chif nhat

L

ot
Laor

gat

=(i-J)

Van toc lan truyén khi gdy mot nhiu dong trong
nuGc tinh, ¢ do sdu h

., ~Jeh

N&u séng c6 bién d6 nhd va véi mot so gia thi€t sau

1. Kénh nim ngang : d6 d6ci=0

2. Khong c6 ma sat: do doc ning J =0

A ~ N N [Ng R A ~
3. Van toc dong chdy nhd va sy bién d6i van toc nhd

6V _0
6x

4. Ti€t dién mit cit udt A doc theo dong chdy xem bing mot ti€t

dién trung binh khong ddi Ao va

a4

=0
ox

5. B& mit thodang B biing bé rong trung binh khdng d6i Bo

Hé phuong trinh lién tuc va dong lugng c6 thé vi€t lai thanh dang don gidn

Aa_m;ziﬂ:o

— A, 8_V + B, %20 (D)
ox or
V6 l@_V:M) 8h 10V _0 @)
ox g ot 65 8t
bit | = gB_O né€u mit cdt hinh chit nhatthi  C, =,/ gh,
0
CO
Nhan y cho pt (1) A, a—VC—+ B, — oh C, =0 3)
0 ox A, 0l A
Nhan g cho pt (2) Ll (4)
6x ol
Cong v€ theo v& 8V+6_V g (C % Gh)
“ax a8 C, ox 0l
d
Néu C(,:j; thi 6_de+8V+£[@dx+6h):0
ox di 0y C,\0Oxd: Os
dv

0
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0
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d _Enl=0 — (V—ihjoonst
dt C, C

Y nghia phuong trinh duong ddc trung :

Céach xdc dinh do sau (h) va t 1
van toc (V) tai M(x,t)

Tai M vé dudng dic trung

thuan C_* (¢6 do doc 1/C,)
cittruc hoanh (t=0)taiL

Trén dudng ML cho :

g g '
(I/M"FchMJ:(VL'FChLJ (1) 0 L :X R l E

0 0

Tuong ty vé dudng dac trung =
nghich Co" (c6 do ddc -1/Co), '
MR:

X
[V‘M_é)h“{j:[VR_éhR] (2)
3 5 1 g
TC (VA Q2) — Vo ==\ +V)+2(h —h
" 2(L <) CO(L <) Vi by Vg Vr
e < 44 biét taj thai
R ARRYS| diém =0
|
V. hy,
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Tuy nhién néu vi tri M gin
dau kénh hoic cudi kénh thi
phdi can thém diéu kién bién

Vi du diém M’ (x’,t)

_1 L _ g
=2 E )| )

hy = ;{C"(Vt—VR)+(ht+th)} @ "0

g

Pé xdc dinh V., h,,, ai L’
ta v€ mot dudng dic trung

nghich C -
g g
V. __hL'j = [Vm __thj
, ’ ) X Lo oo v oh
B N h o N N A k' A A R N N
i€thy, , Vg, biét tr diéu kién dau  + Hoic b, ) M, oM
Diéu kién bién ’_\/
Tuong ty M” \Y — hy
o
» N e AL 1A aA — V... h,,.
Biéth,,, V,, bi€t th dicu ki€n dau  + Hoic hy. — V. MM

DPiéu kién bién \/

P& gidi todn séng c6 bién dd nhd hay mot bai dong khdng 6n dinh thdng thudng, can
thi€t phai c6 :

Céc diéu kién ddu va diéu kién bién séng bién dd nhé:
1.Piéu kién ban dau : V(0, x), h(0,x)
2. Piéu kién bién :
Pau kénh: V(t,0) hoic h(t,0)
Cudi kénh : V(t,]) hodc h(t,])
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Vi dy: Mot kénh chit nhat rong b = 10m, dai 1000 m ndi v6i mot ho chia. Tai thi diém t
= 0, nu6c tinh v6i d6 sdu h.= Sm. Tai dau kénh do siu thay ddi theo thdi gian
h=h_+sin(2rn t/T) v6i T = 400. Xdc dinh V, h tai vi tri x= 500 m & thdi diém t = 200 s.

c,=7m/s
t,.=128,57 s
h;.=5,9 m
Xg;=900 m
hg,=5m
Vi;=0m
V,..=1,26 m/s
X, ;=100 m
h; ;=5m
V=0 m
hg.=5m

200 s

L’
128,57

Vg-=0 m/s
hd Vy=1,26 m/s

900 h,,=5,6 m
0 1om 500 m Tooom_ M

V. PHUGNG PHAP PUGNG PAC TRUNG CHO MOT KENH MAT CAT HINH CHU

NHAT:
Van tdc truyén séng trong kénh hinh chif nhat :
C2
C:,[gh == > szgh => h:—
g
N oh 2CoC
do do @:EG_C va Finirv
ox g Ox roga
2
Xét cho mot don vibé rong kénhB=1m => A—h= & = 2_0n_2C0C
g o ax g ox
Thay vao pt lién tuc va dong lugng :
A ? 2 2
4 o4 goh N oy, 2C,0C 2€oC_o
ox ox ot g ox g oOx g ot
Ooh Vov 1oV . 2 1
— t——+— (Z—J) — C8C+K6_V _a_V_(l J) (2)
ox g ox g@l‘ g ox gox g ot
chia (1) cho + C/g LY o€ ,9C
ox ox ot
oC oV ov
nhan (2) cho 20— 4V —+—=g(i—-J
(2)choe o o T 80
cong hai vé : oc ov. . or

2(C+V)—+2a— (V£C)_—+—-=g(i-J)
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2(C+V)8—C+2aa—c +(V + C)a—V %—V a(i—J)

+2(+C+V)—+2%—C+(V+ C)a—V+a—V =g(i—J)
02D 028 202+ T = gl
ot ot
+ +
hay (Vic)a(V_zc)+a(V_2c):g(l__J)
ox or
NEu e0)=% . a(mzc)@ﬁ(rfﬂc):g(id)
dt ox  dr ot
i(Vizc)z g(i—J)
dt
dx
Puong dic trung thuan (C+): P V+C)
dx
Budng dic trung nghich (C-) : @ (V-c)

Chii ¥ Khi V va C déu duong, néu dong chdy ém (V < C) thi dudng dic trung nghich va
thuan ngudc chiéu

Nhung néu dong chdy xiét (V>C) thi dudng dic trung nghich va thuin cting chiéu nhau

A
t
d
M Z_W+C)
dt
dx
P _w-c
. (V-c)
0 ' P -
L Chay R LR oz xigt
ém di ra khdi
kénh

Téng quat diéu kién bién va diéu kién ban diu cho bai todn dong khong 6n dinh nhu sau:
1.Piéu kién ban diu : V(0, x), h(0,x)
2.Piéu kién bién :
+ Pau kénh : chi can 1 diéu kién bién V(0,t) hoic h(0,t)
Chdy m - S, | Cusi kénh : chi cdn 1 didu kién bien V(0,0 hodc h(0,0)

+PAiu kénh Dong chdy di vao kénh: cAn 2 diéu kién bién V(0,t) va h(0,t)
Chay xiét: -~ Dong chiy di ra kénh : khong cin diéu kién bién
4 Cudi kénh : Dong chiy di ra khéi kénh: khong cin diéu kién bién
Dong chdy di vao kénh can 2 diéu kién bién V(0,t) va h(0,t)
Tém tdt bai gidng - TS Huynh cong Hoai PHBK tp HCM 9
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VI. KHAI NIEM PHUGNG PHAP SAI PHAN HUU HAN:
Xét mién tinh todn Xot dudc r&i rac héa nhu hinh vé
t A

n+1
At

n

0 i-1 i Ax i+l T X

Tai diémiva i+1 & thdi di€m tta cé :

_ of ’f) (i —x)
S(x)= f(xi)"'[axl(xm _xi)+£6x2 Ji 21

+ cee
Né&u bd cdc s6 hang bic cao , suy ra

(af) - S(x) - f(x) _ fin=f"
Ox i ('xi+l _-x,‘) Ax

Tuong ty , néu tai di€m i & thdi di€m n va n+1 ta cling c6

(af) _ fnﬂ(‘i)_fn(‘i) _ fin+l -1
ot ). At At

Thay vao trong phuong trinh li€n tuc va pt dong lugng :
A n _qn no_gqn ntl _ pn
Aa_V+V6_+B%=O - Ain Vi+1 V, +Vin Ai+1 Ai +Bin hi hi -0
ox Ox ot Ax Ax At
oh VoV 10V _

. n _ hn Vn V-” _ V'n Vn+1 _ Vn
— + (Z—J) > '+1!+1[H1'J+1(11j=i_]’i
ox gox g ot Ax g\ Ax g\ A

Van tdc va do siu h,, Vn ——  pml, Vel

T

thoi diém n thoi diém n+1

e 2 ~, e R N A LN A . e A * A LN LN 2 2
Do6i v6i nhitng di€m nam trén bién, can phdi bo sung thém diéu kié€n bién mdi xac
dinh dugc cacgid trihva V

A A A . . A A
biéu kién 0n dinh cla pp sai phan hién

biéu kién Courant - Friedrichs — Lewy (CFL)

At <

Ax
V+C
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BAI TAP

THUY LUC DAI CUONG




THUY TiNH

Bai 1: Xac dinh ap sut thy tinh tuyét d6i va ap g P~ P
suat du theo cac don vi kG/m? N/m?, at tai diém A
& day binh chita hd chira day nudc. Chiéu sau

muc nugc trong binh h = 200cm (h.1). — AH‘_h1
— Ain

Bai 2: Tim ap suét thly tinh du tai diém M trén mét thoang cla binh kin. Cho biét h, =1,0m;
h,= 1,5m; hy = 0,5m (h.2).

Bai 3: Tim chiéu cao chan khéng h, néu &p suét tuyét dsi tai diém M (la diém dudc néi véi
chan khong ké) la py, = 30kN/m? (h.3).

Tn

Hinh 2 Hinh 3

Bai 4: Binh chit U ch(a hai loai chat Idng trong lugng riéng cla ching 1a y, = 100kN/m?;
1,=10kN/m?. Budng AB la ranh giGi gilta hai loai chat Idng do, ap suat trén mat thoang
(po1=100kPa; p,, = 150kPa, d6 sau h, = 100cm (h.4). hay tim d6 sau h

Bai 5: Xac dinh d6 chénh ap suét tai hai diém A va B cla hai 6ng dan nudc bang ap ké chir
U. Cho biét chiéu cao cét thily ngan h = h,-h, = 0,2m; v,, = 133416N/m?; v, = 9810N/m?
(h.5)

$p02

Hinh 5



Bai 6: Xac dinh ap suat du trong 6ngA néu dd cao cot thily ngan & 6ng do ap la h, = 25cm.
Tam éng nam cach dudng phan cach gitta nudc va thily ngan mét doan h, = 40cm (h.6)

Bai 7: Xac dinh ap suét trong binh chira p, va chiéu cao muc nudc H, trong éng & bén phai
néu s6 doc clia cla ap ké thdy ngan bén trai H, = 0,15m va H, = 0,8m (h.7)

Wo
I _ khong khi
— ]/
$ N
Hs
- = |n
P,
H,
Bai 8: Gia thiét rang (h.8) : - Trong pham vi d6 sau'tlr 0 dén h, trong luong riéng clia chat
1dng thay d8i theo qui luat : =1+ o,ozh£ ;
’YO 1

( vGi v, = 10kN/m? 1a y tai h = 0). Trong pham vi d6 sau h tirh, dén H trong lugng riéng clia
chat 16ng 1a v,.

Biét H=25m, h,=20m . Tinh ap suat du
& mat 1-1 va tai cac diém A, C (chan) h[ L
va B (dinh) ctia vom ham hinh nia tron 1 Y

dat & day (R = 2m).
Hinh.8 — —
/7\ _

pod= 0

0]
by
1

L V A AV
— T — _[on, ——  _/in
— | =] | - /N
- — T - T Uh,  Hinho
T -
v AV
= — - v In
: N
_ | _$ n,




Bai 10: Tinh ap luc thay finh (tri s6 va diém dat) lén -
canh céng hinh chit nhat. Cho biét h, = 3m, h, = 2m — h
(chiéu cao canh céng); B = 4m, y, = 1T/m? (hinh 10) —~

|
|
|
RS I—=—>

L h
Hinh 10
Bai 11: Xac dinh ap luc thly tinh (tri s& va diém dat)
cla chat 16ng 1én clra van clia mét cdng thao nudc cod S p—
chiéu cao h = 1,5m va chiéu réng B = 5m. Chiéu sau -
muc nudc truéc dap H, = 4m; sau dap H, = 2m (hinh T - —
11). i .
Tra I6i: P= 15000kG, dat tai trong tdm C clra van — i_ e lH
- - 2
Hinh 11

Bai 12: M6t clra van chan kénh dudc dit nghiéng mét gée 45° va quay quanh moét & truc

d&t trén mat nudc. Xac dinh luc T can thiét phai dat vao day tdi dé md clra van néu chiéu
rong clra van B = 2m, & truc d4t cao hon méat nudc phia trudc van mét chiéu cao H, = 1m,
H,=3m, H,=1,5m. B qua trong lugng clta van va luc ma sat (hinh 12).

Bai 13: X&c dinh d6 16n va diém d4t cla ap luc téng hop tac dung lén clra van hinh tam
giac can ABC? Cho biét H, = 4,0m; y, = 9810N/m? H, = 2,0m; y,= 12360N/m® h = 1,5m; a
=2,0m

| o

Lo

H3\M— 0 - -1 =
EI—;Z—/V_ Iin - I_l 1/%

Hinh 12

Bai 14: Xac dinh ap luc téng hop clia nuéc (tri s& H,
va diém dat) tac dung I&n clra van hinh tron c6 v
ban kinh r = 3m, day mét clra cong cb dudng kinh -
d = 6m (h 14). Cho biét H, = 8m; H, = 6m: y, = —
10*N/m? (trong tinh toan bd qua chiéu day thanh — =

cong). _I _ -




Bai 15: Vé vat ap luc trong cac trudng hop sau:

P

>

m

=
L T [«—

n Hinh15 v
Il ] - é
| L—1]

Bai 16: Xac dinh ap luc nudc (tri s6 va phuong) lén
clta van canh cung hinh tron vé&i chiéu sau muc nuéc
tru6c clta van H =4,0m; chiéu dai cta van L = 8,0m; o

=60° (hinh 16).
Hinh 16

Bai 17: B& dung nudc c6 16 tron & day (dudng kinh D = 1m) dudc day kin bang mét clra van

la mot ndra hinh cau (h.17). Tinh Iuc (T) d8 nang cita van Idc dau néu biét chidu cao cot
nuGc H = 5m; ban kinh hinh cau R = 60cm; trong lugng ban than clra van G = 5kN; trong
lugng riéng cla nudc y = 10°N/m?.

Bai 18: M6t clra van nira tru tron ABC (dudng kinh D = 2,0m; dudng sinh nam ngang dai | =
2,5m hudng vudng goc véi mat gidy) chiu ap luc nuGe tir bén trai (bén phai khong cb nudc).

Tinh @6 16n cta luc nang clra van luc dau (T‘) doc khe trugt diing, néu biét a = 1m; trong



lugng ban than cutia clra van G = 25kN; hé s6 ma sat truct f = 0,2; trong lugng riéng cla
nudc y = 10°N/m® (h.1)

C
Hinh 18

THUY DONG - SUC CAN THUY LUC
Phuong trinh lién tuc - phuong trinh Becnui - phuong trinh dong luong

Bai 1: NuGc chay trong 6ng ré nhu hinh 19. Doan AB c6 dudng kinh d, = 50mm, doan BC
c6 dudng kinh d, = 75mm; van téc trung binh v, = 2m/s. Doan éng CD ¢b v, = 1,5m/s.
Doan éng CE ¢6 d, = 30mm. Biét rang luu lugng chay trong doan CD bang 2 lan luu lugng
chay trong doan CE. B4 qua t8n that cot nudc, xac dinh luu lugng va van téc trung binh
trong ting doan 6ng va dudng kinh d, clia doan éng CD.

RWinh.19 g C /D
—— -

C E
Bai 2: Thiét bi do nudc Venturi dudc l&p trén dudng 6ng . Hay xac dinh luu lugng nudc chay
trong dudng 6ng néu dd chénh muc nudc cla cac éng do ap la h = 20cm, dudng kinh 6ng
d, = 10cm, dudng kinh chd co hep la d, = 5,6cm. Trong tinh toan bd qua tén that cot nudc
va ca chd co hep clia dong (hinh 20).

Bai 3: B6 qua t6n that cot nudce, hay xac dinh duding kinh clia doan thu hep d, sao cho khi
chuyén qua theo dudng 6ng Iuu luong nuéc Q = 8,8l/s nudc trong dudng ng sé& hat 1én
mét chiéu cao h = 5,5cm. Pudng kinh clia dudng 6ng d, = 100mm, con cét nudc do ap du
tai mat cat 1-1 1a p,/y = 0,4m (h.21)



Hinh 20 Hinh 21

Bai 4: Trén truc 6ng dan nudc ngudi ta dat mot
ong Pité véi ap ké thlly ngan. Xac dinh van toc
nudc chay trong éng U,.., néu hiéu sé muc nuéc -

thly ngéan trong ap ké la h = 18mm (h.22) Yo R

Bai 5: Xac dinh luu lugng nudc chay tir bé qua dudng 6ng c6é dudng kinh d = 100mm, chiéu
dai | = 50m vao khi quyén. Trén dudng 6ng c6 dat khoa nudc , 16 ra dudc dat thap hon 16
vao moét dd cao z = 2,0m. Cot nudc H, = 4,0m & trong bé dudc gili khéng déi. Cho biét &, =
4,0; &,=0,5; A =0,03 (h.23).
Bai 6: Xac dinh luu lugng nudc chay ra tir dudng éng va ap suét du & diém B. Muc nuéc
trong bé khéng d6i va cé chiéu sau h = 5m. Poan 6ng phia trén c6 dudng kinh d,=150mm,
chiéu dai |, = 4,0m va |, = 10m va hé s6 ma sat thiy luc A, = 0,0233. Doan éng G phia dui
¢ duang kinh d, = 100mm; chiéu dai |, = 3,0m va hé s6 ma sat thay luc A, = 0,025. Cac
hé s6 siic can cuc bd &, =0,28; &, =0,5

Trong tinh toan bd qua ¢t nudc van téc trong bé. (h.24)

consé lpa
\4 v
A = — - _ h
p, const

| il
d L E_;v |2

z S Sk —s| |—

St

Hinh 23
d ] @3
p

Hinh 24



Bai 7: Xac dinh luu lugng nudc chay qua dudng const Pa,
&ng. Biét rang d6 sau muc nudc trong bé h = 0,97m
dugc gitr khéng déi, 6ng c6 dudng kinh khéng déi d — - _ h
= 5¢cm; chiéu dai | = 5m. Trong tinh toan bd qua cot
nudc van téc trong bé (hinh 3.5).

- Tai mat cat nao trén dudng 6ng cb ap suat
chan khéng bang 0,49.10°N/m?? d—| |«

Cho biét 1. =0,03 ;&, = 0,5 (h.25)

Gv

(Pa)
Hinh 25

Bai 8: Hay xac dinh d6 sau cla nudc h, 6 trong doan vao céng trinh cé mat cat ngang hinh
chir nhat cé chiéu réng b,, sao cho ty s6 cla dién tich mat cat uét sau chd co hep véi mat
cat udt & trong kénh 1a 0,4. Luu lugng tinh toan clia kénh Q = 10m*/s. Kénh c6 mat cat hinh
thang véi hé s6 mai déc m = cotgh = 1,5; chiéu rong day b, = 6m. D6 sau clia nudc G trong
kénh h, = 1,5m; chiéu cao clia ngudng khi vao P = 0,3m. (h.26). Hé s6 ton that qua bac
£=0,3. Vé dudng nang duong do ap
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Bai 9: Tinh ap suét du can thiét (p,) trén mat nudc trong bé dé cé thé cap nudc ra tai C Vi
luu lugng Q = 1l/s (h.27). 6ng c6 2 doan:
-Poan 1: 1, =15m; d, = 40mm; A, = 0,02
-Poan 2: 1, =10m; d, = 25mm; A, = 0,03
Téng cac t6n that cuc bd She = 0,30m. Lay v = 10*°N/m°.

Bai 10: Nudc chay vao binh B qua mét phéu cé dudng kinh d, = 50mm, chiéu cao h =
40cm, hé s6 t6n that & = 0,25. Nudc dudc cap tir bé A theo dudng ngcd dudng kinh d, =



30mm, chiéu dai |, = 20cm, cac hé s6 t6n that cuc b &, = 0,5; &, = 8,5; &, =0,5; hé s6 ma
sat thay luc A = 0,02. Xac dinh tri s6 16n nhat clia cot nudc H trong bé chira A dé nuéc van
khong bi tran ra ngoai phéu? Tinh luu luong nudc chay vao phéu luc nay? Coi van tac tai
miéng phéu bang khéng (v = 0). (h.28)
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Hinh 27

Bai 11: Tinh luc tac dung Ién cac rivé (mat cat 1-1) lién két doan voi ra thu hep dan (A) voi
ong cap nudc cula thiét bi chita chay (h.2). Luc nay la luc kéo hay nén? Tinh ra tri s6 khi D =
0,1m; d = 0,02m; Q = 12l/s; p = 10°%kg/m?; p, = 7,5.10°Pa (&p suét du). (h.29)

Binh luan vé luc ndi trén khid — 0

Bai 12: Xac dinh luc tac dung ciia nudc [én bac thang diing BC trong doan kénh hé chit
nhat day nam ngang (h.2). Cho biét: chiéu rong day kénh b = 5m; Q = 15m?/s; h, = 3m; h, =
2m; v = pg = 10*°N/m°. cac mat cit ust 1-1 va 2-2 |a phang. (h.30)

1 Mat cat N-N
21
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Bai 12A: Khuyu 6ng din nudc ndm trong mat phang ndm ngang x0y (h.2). Tinh luc F ma
chat 18ng tac dung Ién khuyu khi dong chay phun ra ngoai khi trgi. Biét Q = 2m?/s; D = 1m;
d =0,6m; p = 10°kg/m?; 6 = 30°% p, = 5.10°Pa.



Q1,v

Q2,v

Cau 12B:
Mot voi phun nudce c6 luu lugng Q=361/s phun theo phuong ngang véi van téc v=30m/s vao
mot ban phang dat vudng goc véi ludng nudce. Khi gap ban phang, ludng nudc bi phan lam
hai phan: phan chay doc theo ban phing cé luu ludng Q, , phan con lai ¢6 luu ludng Q, léch
mot goc a =45°so véi phuong ngang. Xac dinh luc tac dung 1&én ban phang va luu luong Q,.
Bd qua trong lugng chat 1dng va luc ma sat. Coi tiét dién dong chay ty 1é thuan véi luu
lugng.

Tinh luc tac dung vao ban phang néu dong chay phun thang vao ban phang

va chia déu ra hai luéng.

TON THAT COT NUGC
Bai 15: Hay xac dinh tén that cot nuSc khi van chuyén nuéc véi van téc v=1,31cm/s qua
dudng 6ng thép c6 duding kinh khéng ddi d = 200mm, chiéu dai I=1500m véi nhiét d6 clia
nudc 1a 10°C. Cho biét d6 nham tuong ducng cla éng thép K,; = 0,45mm, dd nhét ddong hoc
cla nuéc & nhiét dé 10°C la v = 0,0131cm?/s

Bai 16: Hay chiing minh rang:

- Trong trudng hop dudng 6ng nam ngang ma réng dot ngdt, ap suét tai mat cat ngay sau
khi @6t md luén luén I6n hon ap suét tai mat cat ngay trudc khi dét mé.

- Trong trudng hop dudng 6ng nam ngang co hep dot ngdt, ap suét tai mat cat ngay sau khi
dét thu ludn ludn nhd hon ap suét tai mat cat ngay trude khi dot thu.

Bai 17: M6t may bom 18y nudc tir bé véi luu lugng Q = 50I/s.
Xac dinh chiéu cao 16n nhéat H, tinh t&r mat

nuéc dén truc may bom néu ap suét truéc may

bom p, = 0,3.10°Pa. Trén dudng 6ng hat bang N\
gang c6 dudng kinh d = 250mm va chiéu dai |

= 50m, c6 dat mot luGi chan rac, khuyu ngoat 7777
ém va moét khoa diéu chinh dugc ma 45° -
(h.31). — |
Cho biét ¢,,, = 6, ., = 2,4; ¢, = 5; hé s6 nhét Gow |
doéng hoc clia nudc v = 0,0131cm?/s.




Bai 18: M6t may bom cé cong suat Q = 0,01m?/s hut nudc tir giéng. Giéng dudc ndi vGi hd
chlra bang dudng 6ng gang c6 dudng kinh d = 150mm, chiéu dai L = 100m, dé nham tuong
duong k,=1mm. Tai miéng vao cla 6ng gang c6 dat Iudi.

Xé&c dinh d6 chénh AH (h.32). Cho biét ¢, = 6; Nhiét d6 clia nuéc la 20°C, d6 nhét
doéng hoc clia nudc & nhiét dé nay v = 0,0101cm?/s.

_‘V)E i _____—jj ___iz

G

Hinh 32 Hinh33 ¢

Bai 19: Hay xac dinh luu ludng nuéc Q & 15°C chuyén qua xi phéng lam bang dudng éng
thép méi, néu dudng kinh clia n6é d = 50mm, chiéu dai | = 10m. P6 chénh muc nudc trong
cac bé H = 1,2m. Diém cao nhat clia xi phéng ndm trén muc nudc ctia bé thir nhat h = 1m,
con khoang céach tir chd vao dudng 6ng dén mat cat 1-1 bang |, = 3m (h.33). Biét k, =
0,06mm; ¢,= 0,45; d6 nhét ddng hoc clia nuée v = 0,0115cm?/s.

Tralsi: Q=3,7l/s

Bai 20: Xac dinh ap suét tai diém cao nhat ctia xi phéng lam bang dudng 6ng thép méi c6
duang kinhd = 50mm, chiéu dai | = 10m, thdo dugc luu lugng nuSc Q = 3,71/s. B chénh
muc nudc trong cac b& H = 1,2m. Diém cao nhét cla xi phéng nam trén muc nudc clia bé
th( nhat h = 1m, con khodng céach tir chd vao dudng 6ng dén mat cat 1-1 bang |, = 3m.
Hay vé dudng nang va dudng do ap.

Cho biét k,; = 0,06mm; {,= 0,45; » = 0,0233, d6 nhét ddong hoc cla nude v=0,0115cm?/s
(h.33).

DONG CHAY QUA LO VOI

Bai 1: Nudc chay vao binh chira véi luu lugng Q = 0,25I/s, sau d6 chay qua 16 nhd d4t dudi
day c6 dudng kinh d, = 10mm ra ngoai & phia dudi binh. Ciing véi cai binh d6, mét 16 nhd
dat dugi day c6 dudng kinh d, = 15mm (h.34). Hay xac dinh:

- Cot nuéc H, va H, trong ca hai binh

- Xéac dinh dudng kinh d, dé cot nuéc H, bang mét nira cot nuéc H,

Cho biét dong chay qua cac 16 la co hep hoan thién
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Bai 2: Nudc chay vao bé chira A véi luu lugng khéng déi Q = 0,51/s. Tu bé chita A
nudc chay vao bé B qua 16 c6 dudng kinh d, = 15mm. Tu bé chita B qua 16 nhd c6 dudng
kinh d, = 20mm nuéc chay vao khi quyén. Cho biét muc nudc trong hai binh cé dinh. (h.35).
Cho biét dong chay qua cac 16 co hep hoan thién

1, Hay xac dinh c6t nuéc H,va dé chénh muc nuéc AH.

2, V6i dudng kinh d, bang bao nhiéu dé cho H, = 0,5H,.

Bai 3: TU mot binh kin nu6c chay qua 16 nhd thanh méng va voi hinh tru gén ngoai c6
duang kinh d, = d, = 20mm. Hay xac dinh ap suét du trén bé mat thoang ctia nuGc 4 trong
binh néu dd chénh luu luong cla 16 va voi AQ =0,7l/s, cdt nuéec H = 1,5m (h.36). Cho biét
dong chay qua céc 16 co hep hoan thién.
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Bai 4: Nudc chay vao bé dugdc phan thanh hai buéng bdi vach ngan thanh méng, véi luu
lugng Q = 37I/s. cac 16 8 vach ngén va day bé giéng nhau va c6 dudng kinh d = 10cm. Hay
xac dinh luu luong qua céc 16 6 dudi day (h.37 ). Cho biét dong chay qua céc 16 la co hep
hoan thién.



CHUYEN DONG ON BINH PEU TRONG ONG CO AP

Bai 1: Tim luu lugng clia mét 8ng dai bang gang thudng c6 hé s6 nham n= 0,0125, dudng
kinh d = 250mm; chiéu dai | = 800m chiu tac dung cla cot nudc H = 2,0m

Bai 2: Tim cét nuSc tac dung H clia dong chay trong éng dai bang gang ¢6 hé sé nham n =
0,0125, dudng kinh d = 150mm; chiéu dai | = 25m, chuyén qua luu lugng Q = 40l/s.

Bai 3: M6t hé théng dudng 8ng gém 3 6ng dai néi song song dan Iuu lugng Q = 80I/s.
Chiéu dai va dudng kinh clia doan 6ng nhu sau: d, = 150mm; |, = 500m; d, = 150mm; |, =
350m; d, = 200mm; |, = 1000m (h.38). Tim luu lugng nudc chay trong cac dudng 6ng (Q;,
Q,, Q,) va tn that cot nudc gilra hai diém nut A va B. Cho biét hé s& nham clia cac dudng
ong n =0,0125.
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Bai 4: Trong dudng 6ng dan (h.39) cé cac dudng 8ng ndi song song, chiéu dai clia ching
la 1, = 400m; I, = 200m; |, = 300m; Iz = 500m. Dac trung luu lugng cla chung la K, = 702I/s;
K, = 387I/s; K, = 333l/s; Kge = 10111/s. Cot nudc do ap tai diém C 1a H, = 10m. Hay xac
dinh cot nuéc do ap tai diém A néu luu lugng clia doan dudng 6ng BC 1a Qg = 100l/s. Coi
cac dudng 6ng lam viéc & khu BPSC.

Bai 5: NuGc dudc cap cho diém D tir bé A véi luu

luong Q = 150I/s qua hé théng 6ng gém 3 doan ; -

trén doan 2 c6 nuGc cap ra déu doc 6ng véi luu

lugng don vi g=0,06l/s.m  (h.40) Cho biét:

- d,; =0,25m (K, = 0,6164 m?s)

- 1, =300m; d, = 0,25m (K, = 0,6164 m%s) 4

- I, = 500m; d, = 0,30m (K, = 1,006 m/s) 1 Q

1, Tinh luu lugng nuGc ma doan 2 gép vao doan CD = +2,0m 7

2, Tinh chiéu dai doan 1 (l,)
B4 qua t6n that cuc bd va tén that trén doan AB. q

o, +20m

Hinh 40



Bai 6: 1) Tinh luu lugng nuéc cép ra 6 D theo dudng 6ng ABCD gom 3 doan (h.41):

- Doan AB: I, = 900m; d, = 0,60m (K, = 6,386m%/s)

- Poan BC: I, = 600m; d, = 0,50m (K, = 3,927m?/s)

- DPoan CD: I, = 2100m; d, = 0,75m (K, = 11,58m?%'s)

2) D& luu lugng cap ra & D tang thém 20%, ngudi ta dat thém moét dudng 6ng song
song vGi doan BC (dudng chdm cham) cé cung chiéu dai. Xac dinh dudng kinh can thiét
clia doan 6ng thém nay. Bo qua cac t6n that cuc bo.

dm) 040 045
Km'ls) 2,166°2,965

Cho biét

Hinh 41 D

Bai 7: Cho so d6 6ng néi cac bé nhu hinh 42. Tinh cao d& mat nuéc (z) 6 bé D néu luu
lugng do bé B cap la 28 I/s. Trén doan 6ng BC ¢6 t6n that cuc bd tai E 1a 1m (van E chi
md& moét phan). Bd qua cac t8n that cuc bd khac. Cho biét:

- DPoan 1: dai |, = 200m; dudng kinh d, = 200mm (K, = 341,1 I/s)

- Doan 2: dai I,= 100m; dudng kinh d, = 175mm(K, = 238,9 I/s)

- DPoan 3: dai l; = 150m; dudng kinh d; = 250mm (K; = 616,4 I/s)

] _+10m
—_ I |~z
JF9,5m —_ —
I —_ B—__
—A — 2
— 1 _z=?
3 —
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Hinh 42



DONG CHAY PEU TRONG KENH HO

Bai 1: 1, Tinh chiéu réng day (b) va chiéu sau nuéc (h) d& mét cat hinh thang clia kénh Ia
Igi nhat vé thay luc. Cho biét:
- Luu lugng nu6c Q = 12,6m%/s
- Van téc thiét ké v = 0,9m/s
- Hé s6 déc clia mai kénh m = 2,0
2, Tinh d6 déc cla day kénh trong cac diéu kién trén néu hé s6 nham clia long dan
la n=0,020.

Bai 2: Cho kénh hinh thang chiéu réng day b=12m, hé s6 mai dé¢c m=1,5, hé s& nham
n=0,025 va dd sau chay déu h=3m.

1. Tinh luu lugng qua kénh néu dé doc day kénh i=0,0002

2. Tinh d6 doc day kénh néu luu lugng thdo qua kénh Q=60m®/s

Bai 3: 1. Tinh chiéu réng day b va chiéu sau nuéc trong kénh h d& mat cat hinh thang cla
kénh 1a Igi nhat vé thuy luc. Cho biét:
- Luu lugng nuGc Q=12,6m°/s
- Van téc thiét ké v=0,9m/s
- Hé s6 mai déc kénh m=2,0
2. Tinh 6 déc clia ddy kénh trong cac diéu kién trén néu hé sé nham cla long dan
la n=0,020

Bai 4: Xac dinh dudng kinh cla 6ng tron bang bé téng c6t thép cho biét dd doc i=0,04; hé
s6 mham n=0,013. Khi nu6c chay khdng ap trong 6ng vGi d6 sdu h=0,8H, luu lugng
Q=3m?/s. ( V6i a=0,8 tra biéu dd véi 6ng tron ta cd A=K/K,=1)

Bai 5: Cho dudng kinh clia mot 6ng tron D=2,0m véi dong chdy déu trong kénh hd co
a=h/D=0,9. Tinh luu lugng nudc chay trong kénh biét d6 doc day i=0,0001, hé s6 nham
n=0,013.
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NOI DUNG MON HOC

Chuong 1. Pic tinh chit 16ng.
Chuong 2. Thay tinh hoc.
Chuong 3. Cd s& dong Iuc hoc chit 16ng.
Chuong 4. Do dac dong chay.
Chuong 5. Tén that niing lugng.
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Chuong 7. Luc tdc dung 1én vat can.
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THUY LUC DAl CUONG

TAI LIEU THAM KHAO

1. Thay lyc 1. TS. Nguyén Cinh Cam va all.

2. Thiy lyc 2. TS. Nguyén Canh Cdm va all.

3. Cohoc chit 1éng. PGS. TS. Nguyén Thing.
(Luu hanh ndi bd)

Tai liéu giang download t w Web:

http://www4.hcmut.edu.vn/~nguyenthong

Kiém tra cudi ky:

=> Thi vi€t 90 phit (Cho phép xem tai li¢u)
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

MUC PiCH MON HQC
- Nghién cifu cdc quy luat ctia chat 16ng khi
ditng yén, chuyén dong.
- Nghién ctiu sy tdc dong tuong hé giita nuée
va moi truong lién quan.

« CHAT LONG (vi du nuéc)

Khéng c6 hinh dang cu thé, phu thudc vao vat
chwa.

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Chuong 1
DAC TINH CHAT LONG
Nghién cifu cac tinh chat vat 1y, co hoc
cd ban cia chat 1ong (vi du nuée).

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

HE THONG DON VI

P& mod ta cac dai lugng vat 1y, c6 3 don vi
tham khdo co ban la chiéu dai, khdi higng va
thoi gian.

=> Véi hé thong SI (Systeme Internationale):

- cho chiéu dai 13 métre (m)

- cho khdi lvgng (Kg)

- cho thdi gian (s)

=> Hé théng don vi Anh-My: feet, Ib, s

PGS. TS. Nguy &n Théng]




THUY LUC DAl CUONG
Chwong 1: D3c trwng ch 4t 16ng
DON VI CUA LUC = N (Newton)

Trong lugng W [N] = Khoi lugng [Kg] * g(9.81) [m/s?]
[N] (Newton) = [kg]*[m/s?]

TRONG LUGNG RIENG (y) = W/V (N/m3) (V thé tich)

. Trong lu’o'ng riéng y cua mot vat thé 1a trong lugng
ciia 1 don vi thé tich ctia vat thé dé.

* Cho chat 16ng, VA c6 thé lay 12 hiing sé trong trudong
hop c6 su thay d6i ap suat.

* Trong lugng riéng don vi ciia nuée ¢ nhiét do binh
thudng +4° C 1a 9810 N/m?, cia thiy ngan 1a 134000
N/m?3,

7

THUY LUC DAl CUONG
Chwong 1: Pactrwngchétiong
KHOI LUGNG RIENG CUA CO THE p =P/V
P: khéi lugng (kg), V thé tich (m3)
p= k/lu’o’ng ctia mdt don vi thé tich = y/g (kg/m?)
Chii §: W =P.g (N); Py0=1000 kg/m?
« TY TRONG CUA €O THE

Ty trong cia mot cg thé 1a gia tri chi ty s& giita
trong lugng c& thé va trong lu’(_)’ng cia mot daz
Ivgng tham khao (nudc) lam chuan c6 cung thé
tich.

> Ty trong khong c¢6 don vi (khac véi p)

PGS. TS. Nguy &n Théng|
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng
TINH NHGT CUA CHAT LONG
» Moi chat 16ng déu c6 tinh nhét. Tinh nhét
gay ra sy tuong tic cliia cdc phan td chat
16ng khi c6 su chuyén dong tuong doi giita
chiing véi nhau.
* Nhét ciia chit 16ng 1a mét dic tinh xdc dinh
tinh chong lai Iyc cit.
. Day la mdt trong nhitng nguon gbc giy ra
ton thit ning lugng khi chit 16ng chuyén
dong.

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

TAm bang di
chuyén vén téc V

SO PO THI NGHIEM
TINH NHOT CUA
CHAT LONG

Chat 16ng

TAm bang c6 dinh
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Ta cé: V F V
- — —
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THUY LYC DAl CUONG

Chwong 1: Dactrwngchéatiéong
F(N) : lIuc tac dung.
T(N/m?2): \ng suit ti€p tuyé&n sinh ra do tinh
nhét chat 1ong.
A(m?): dién tich ti€p xic.
U(?) : hé s6 nhét dong luc hoc, phu thude
loai
chat 16ng (xem bang sau).
v = |/ p: hé s6 nhét dong hoc.
Bai tip: Dung p/p phan tich don vi, xdc
dinh don vi cia P va v.
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THUY LUC DAl CUONG
Chwong 1: D3c trwng ch 4t 16ng

Chat 16ng t°C U (kg/ms)
DAu xiing thudng 18 0.0065
Nuée 20 0.0101
DAu hdéa 18 0.025
DAu mé nhe 18 0.25
D4u mé ning 18 0.4
Déu tourbin 20 1.528
DAu nhon 20 1.72
Glycerin 20 8.7
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THUY LUC DAl CUONG
Chwong 1: D3c trwng ch 4t 16ng
SUC CANG BE MAT - HIEN TUGNG MAO DAN
- Mot phan ti niim bén trong chit I6ng can bing s&
bi tac dung 16i kéo béi cdc luc trong moi huéng, va
vecto tong hgp ctia cic e nay sé triét tiéu,

- Mot phan tif ¢ bé mit clia chat 16ng con bi tic dung
béi mét lue dinh bén trong va c6 phueng thing géc
v6i bé mit. Do d6 sé lam di chuyén cic phan ti
theo huéng ngugc lai v6i luc nay, va phan ti & bé
miit mang nhiéu ning lugng hon la cdc phan ti &
bén trong.

PGS. TS. Nguy &n Théng|

THUY LU'C DAl CUONG
Chwong 1: Dac trwng ch atléng
AP SUAT TRONG MOI TRUONG CHAT LONG

Khi troi (p,)

pa > 4p sudt tai diém A trong méi trudng chi't 16ng.
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THOY LUC DAI CUONG
__ Chwongl:bPactrwngchatléng
XAC DINH AP SUAT TRONG CHAT LONG BANG
P/P PHAN TICH PON VI
Gia thiét p = f(p,g,h)=p*g*h”
Tacé:  [p] =[p]*[g]’[h]*
>N/m? =(kg/m?3)*.(m/s?)Y.(m)*
Chi ¥y N=kg*m/s? ta c6 :
2> (kg)'(m)! (s)% =(kg)*.(s)2.(m)¥+*3*
Pong nhit héa 2 vé& ta cé:
2> x=1; y=1vaz=1
Tw d6 ta cé két qua: p =pgh=vyh (N/m?) ;

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

CHUY
Ap suat dw = Tinh 4p su at
p v&i gia thiét chon é,lp
suat khi tr & p_,lam chu an
(P,=0).

17
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

A A . Giatéctrong
Ap suatd LI’ trweng (9.81m/s 2)

p =pgh=yh (N/m?)

Khéi lwong Kho ang céach “th ang
rieng don vi dirng” t W diém xét
chatléng - dén mat thoang
(nwéc p (thwc ho &c kéo dai)
=1000kg/m?) = |




THUY LUC DAl CUONG
Chwong 1: D3c trwng ch 4t 16ng

Ap su at tuy ét doi p,:
P. =pgh+p ,=Yh+p, (N/m?)

khi tr o1

19
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THUY LUC DAl CUONG
Chwong 1: Pactrwngchétiong
SAI BIET AP SUAT GIU'A 2 BIEM
TRONG CUNG MOI TRUONG
CHAT LONG
Ap dung cong th trc tinh ap suat néu
trén tai hai vi tri ky hiéu 1 & 2 khac
nhau ta co:
p,=pgh=yh; 1)
p,=pgh,=yh, (2

20
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THUY LU’'C DAl CWONG
Chwong 1: Dac trwng ch atléng
SAI BIET AP SUAT
DHD&2>

— _ 2
pz_pl_y(hz hl) (N/m)
trong d6 J=pg 1a trong lugng don vi ciia chit 16ng

(N/m3) va (hy-h;) chi sai biét chiéu sau giita hai
di€m xét (m).

= p,=p,+y(h,—hy)

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Ap suétsinhradoc gt chét
Iéng c6 chi eu cao (h ,-h,)

22

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

» Néu di€m thd nhat niim & bé mit ty do cia
chit 16ng va quy uéc i c6 chiéu duong theo
huéng phia duéi (vao tam qua dia ciu), chon
ap sudt khi troi lam chuén, phuong trinh
trén sé tr¢ thanh:

p=jh (N/mz)

» Phuong trinh nay dugc ap dung véi diéu
kién y la hiing sé (hay bi&n ddi rat it theo h
nhim dam bao khong sinh ra sai s¢ diang ké
trong k&t qua).

23
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

TINH CHAT
Gid st 4p suit tai miat thoang
gia ting gia tri Ap = tat ca
gia tri 4p sudt trong moi
truong sé gia ting bing gid
tri nay.

24
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THUY LUC DAl CUONG
Chwong 1: D3c trwng ch 4t 16ng

p=p, +pogh

=>p = p+8p A, +ADF o

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

NGUYEN LY
BINH
& THONG NHAU

THUY LUC DAl CUONG
Chwong 1: D3c trwng ch 4t 16ng
Pon vi clia 4p suit duge cho bdi:
(N/m2) = 9N
p . R
dA(m ) Vi phan | we

trong diéu kién ¢ d6 lgc F 1a phan bd dong
nhit trén dién tich A, ta cé6:

F(N)

p(N/m?) = A(m?)

26
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Tacs: p=pgh = Jh = YUZ e e — Z)

/

= if y=const:>Z=hs$p=hs

PGS. TS. Nguy &n Théng]

THUY LUC DA CUONG
Chwong 1: Dactrwngchéatiéong
Cac di€m c6 cao trinh nhu nhau (c6 chénh
léch do cao bing khéng) va cung nim
trong mét loai chat 10ng lién tuc c6 p (y) 1a
hiing s6 = c6 4p suat bing nhau.

[1] [2]
N B
A Zy=1,
0 0
PGS. TS. Nguy &n Théng] > PA=Pgr Mﬁt chuffn 69-0

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

COT CHAT LONG TUGNG PUGNG
Cot chat 10ng & tuong duong véi
ap suit p 1a chiéu cao cia cot
chat 16ng (trong lwgng riéng v)
dong chat dugc xdc dinh nhu

sau: E
pI\N/m
h =
(m) y;N /m3%

30
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THOY LUC DA CUONG
Chwong 1: Pactrwngchétiong
DON VI AP SUAT (N/m?)
Xét ¢t nwéc cao 10m.
Ap su at tai A: H=
p,=pgH=98100 N/m2  Nuwéc i
=98100 Pa (Pascal)
=1 at =1 kgf/cm 2=1 bar =98100 N/m?
Chuy: 1 kgf = 1kg*g(m/s 2) = 9,81 N

31
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THUY LUC DAl CUONG
Chwong 1: Pactrwngchétiong
CO DAN THE TiCH THEO AP SUAT
MODULE PAN Hél (E)
Dinh nghia: Ty s6 ciia sy thay ddi gia tri ap sudt (dp)
tuong @ng véi su' thay déi ctia 1 don vi thé tich
@VIv,):

___dp (N / m?) (nuGe 0.21.101° N/m?)
v /v,

(dau — vi dp va dv luén trai dau va d€ cé E duong)
h¢ s co din thé tich theo 4p suit (B,) dugc dinh nghia
bai: 1 dv

1 :
=—=-——(m°/N
FE= ™M

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng
CO DAN THE TiCH Vi NHIET
Hé s6 co din vi nhiét B, ding d€ chi sy bién
d38i cda thé tich dV, véi thé tich ban diu V,
khi nhi¢t @9 thay déi dT°C:
1dv .,
g == arc
V, dT
D6i v6i chat 10ng thudng cac gia tri B, rat bé,
c6 thé bé qua va xem nhu chit 16ng khong
co gidn dudi tic dung ciia nhiét do.

33
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Bai 1. Cho biét V=5 m? diu c6 trong lugng
W=41.3 KN. Tinh trong lugng riéng y va
khoi lugng riéng p clia dau. Cho biét gia toc
trong trudng g=9.81 m/s2.

Bai 2. Tim sy thay ddi thé tich ctia 1 m® nuée
khi 4p suat gia ting 2 at. Cho bi&t hé sé co
gian thé tich do su thay d6i 4p suit la:

B, =5.10°(cm? / kgf )
Lay g=9,81m/s2.

34
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Bai 3. Thé tich nuéc sé giam di bao nhiéu khi
ap sudt ting tir 1 at 1én 51 at, n&u thé tich
ban diu 1a V, =100 dm?®. Cho biét hé¢ so co
din thé tich theo 4p suidt cia nudc
B,=5.0%10"* m*N (PS. -0.245I).

Bai 4. Bi€t ring véi thé tich nuéc ban diu
V=4 m? s& gidm di 1 dm? khi dp suit gia
ting 5 at. Tinh module dan hdi E cia nuéc.

35
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Bai 5. Mot bé kin chiia ddy dau dudi ap suit 5
at. Khi thido ra ngoai 50 lit diu (binh vin
day), ap suit trong b& giam xudng con 3 at.
Xdc dinh dung tich bé chita V, cho biét hé
s0 co dian thé tich theo dp sudt cha diu la
B,=7,55.10"10 m¥/N (337.5m°).

Bai 6. DAu trong mot 6ng din c6 hé sé nhét
dong hoc v=0,64%10° m?%s va khéi lugng
riéng p=900 kg/m>. Gia s gradient van toc
tai thanh duong ong din la dV/dy=4 s'. Tinh

Soiingsudttigpdo ma sit nhét tai thanh dng. «
PGS. TS” Nguy én Thong °




THUY LUC DAl CUONG
Chwong 1: D3c trwng ch 4t 16ng
Bai 7. Tinh 4p sudt du p tai A & B cho cic

truong hgp sau:
(a)

EE=2 p,=1000kg/m3
A

p.=1000kg/m3 Lay g=10m/s2.

(b)

37
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THUY LUC DAl CUONG
Chwong 1: D3c trwng ch 4t 16ng

Bai 8. Cho binh théng nhau nhu hinh. Hai chat
16ng khong trén 1an nhau cé p,=1000kg/m>
va p,=1200kg/m>. Tinh chénh 1éch h cua 2
mait thodng. Lay g=10m/s%,

a—— Khong khi (p )
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Bai 9. Tinh H,:  Binh kin
Khong khi” """"" Khi tr&i
pdw=0.4at
h, =2m H <2

A

LAy g=10m/s2.
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Bai 10. Cho thi nghiém nhu hinh vé. Khoang
giita hai tAm song song cdch nhau 4mm la
chat 16ng c¢c6 hé s6 nhét dong luc la
p=1,72kg/ms. TaAm di chuyén phia trén véi
vin téc v=0.5m/s c6 dién tich S=1m2 Xic
dinh lyc F.

Tam di chuyén 3
V=0,5m/s \ Dau

F
G R IJ
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng




