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TUYEN BO BAN QUYEN:
Tai li€u nay thudc loai sach gido trinh nén cac nguf)n thong tin c6 thé duoc
phép dung nguyén ban hodc trich dung cho cac muc dich vé dao tao va tham khao.
M(_)j muc dich khic mang tinh léch lac hoac st dung véi muc dich kinh
doanh thi€u lanh manh s€ bi nghiém cam.



3

LOI NOI DAU

Thuy lyc 1a mén hoc k¥ thudt co s¢ trong chuong trinh dao tao cua cac
truong day nghé, cao dang, dai hoc thudc chuyén nghanh.

Nghanh cép thoat nudc mon hoc Thuy luc 13 rat quan trong duoc tmg dung
nhiéu trong cudc song va trong san xuat cong nong nghiép hién nay cac thiét bi
thuy luc dugc str dung rat rong ri va dat hiéu qua ning suét cao.

Bién soan nd1 dung bai giang nay khoa Co khi ching t61 dya theo chuong
trinh khung dao tao nghé do Tong cuc day nghé ban hanh ddng thoi két hop tham
khao céc tai liéu moi nhat va co uy tin ctia cac tac gia co uy tin.

Trong qua trinh bién soan con c6 nhiing sai sot va han ché vé kha nang, rat
mong duoc su dong gop ¥ kién cua ban doc va dong nghiép.

Xin chan thanh cam on!

Ninh Binh, Ngay thang nam 2018
Tham gia bién soan
1. Chu bién NGUYEN THE SON
2. NGUYEN THI MAY



4

Muc luc

Contents
GIAO TRINH

MO HOQC 08: THUY LUC CO SO
NGHE CAP THOAT NUGC
TRINH PQ: TRUNG CAP
Tén mon hoc: Thuy luc co sé
Chuong 1: Thuy tinh hoc
1.1. Khéi niém vé ap luc va ap suat thuy tinh
1.2 . Tinh chét va phuong trinh clia 4p suét thuy tinh
1.3. Céc loai ap suat thuy tinh

1.4. Ap suat thuy tinh chan khong: PCK

Chuong 2: Thuy dong luc hoc

2.1. Khai niém vé chuyén dong chat 1ong

2.2. Céc yéu tb thuy lyc co ban ciia dong chay

2.3. Phan loai chuyén dong cua dong chay
Chuong 3: Ton that cot nudc

3.1 Khai niém va phan loai chat long

3.2. Tinh toan ton that cot nude.

3.3. Tinh toan ton that cot nude toan phan
Chuong 4: Dong chay on dinh déu khong ap

4.1 Khai niém:

4.2 Piéu kién dé dong chay déu khong ap:

4.3 Cac yéu t6 thity luc clia mat cat uot

4.4 mat cit co lgi nhat vé thuy luc

4.5 Dong chay trong 6ng
Chuong 5: Dong chay déu trong kénh va trong dng

5.1. Dong chay déu trong kénh ho :

5.2. Dong chay déu co ap trong 6ng tron

O O O\ M = =

10
17
17

23
23
26
27
33
33
33
34
35
35
35
36
38
39
41
41
45



5

Chuong 6: Song va cac yéu td thuy vin cua song
6.1. Song va hé song
6.2 Céc dac trung chinh cta song
6.3. Su tuan hoan ctia nude - Phuong trinh cin bang nudc

6. 4. Dac tinh clia mua va dong chay do mua rao

51
51
54
56
58



CHUONG TRINH MON HOC
Tén mon hoc: Thuy luc co s¢
Ma mon hgoc: MH 08
Thoi gian thye hién mon hoc: 45 gio; (Ly thuyét: 36 gio; Thuc hanh, thi nghiém,
thao ludn, bai tdp: 5 gio,; Kiém tra: 4 gio)
I. Vi tri, tinh chét ciia mon hoc

- Vi tri: Thuy lyc co so 1a mon hoc duge giang day song song voi nhom mén hoc
nghé Pién-nudc, trude khi thuc hién cac mod dun nghé.

- Tinh chat: Mén hoc Thuy lyc co so la mon hoc ky thuat co so trong chuong trinh
day trinh d§ Trung cap cua nghé Di¢n-nudec.

I1. Muc tiéu mon hoc:

- Vé kién thirc:
+ Néu duoc khai ni€ém thuy luc tinh, dong cua chat long;
+ Trinh bay duoc ton that ning luong & trang thai 10ng, ¢t nude cua chat
long;
+ Néu duoc khai niém dong chay 6n dinh, dong chay khong 6n dinh trong hé
thong duong Ong, trong kénh hd va long dan hd cua chat long;

+ Trinh bay dugc khéi niém chung vé dia chat thuy van cho nudc ngam,
nudc mat;

- Vé k¥ ning:
+ Lam bai tap tinh toan dién nudce
-Veé nang luc tu cha va trach nhi¢m:
+ Rén luyén tinh kién tri, can than va sang tao trong lao dong va hoc tap.
ITI. N§i dung mon hoc
1. Noi dung tong quét va phan bo thoi gian:

S Thaoi gian (gio)
0
T Tén chwong, myc Téng| Ly | 'hwehanh Thif g,
T £ £ nghiém, thio
sO | thuyét A Y s oA tra
luan bai tap
1 | Chuongl: Thuy tinh hoc 9 7 2
1.1. Khai niém vé ap luc va ap suit 1




thuy tinh

1.2 . Tinh chét va phuong trinh cta
ap suat thuy tinh

1.3. Céc loai &p suat thuy tinh
1.4. Ap suét thuy tinh chan khong:
Pck

Chuong 2: Thuy luc dong hoc

2.1. Khai niém vé chuyén dong chat
long

2.2. Céc yéu t6 thuy luc co ban cia
dong chay

2.3. Phan loai chuyén dong cua
dong chay

Kiém tra

Chuong 3: Ton that cot nudc
3.1 Khai niém va phan loai chat long
3.2. Tinh toan tdn that cot nude.

3.3. Tinh toan ton that cot nude toan
phan

—_— e (D

Chuong 4: Dong chay 6n dinh déu
khong ap

4.1 Khai niém:

4.2 Piéu kién dé dong chay déu
khong ap:

4.3 Cac yéu tb thury luc cua mat cat
udt

4.4 Mt cit co loi nhat vé thuy luc
4.5 Dong chay trong dng

Kiém tra
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Chuong 5: Dong chay déu trong
kénh va trong ong




5.1. Dong chay déu trong kénh ho : 3
5.2. Dong chay déu c6 ap trong 6ng 3
tron
Chuong 6: Dong chay khong on| 7 6
dinh trong long dan hd
6.1. Song va hé song
6.2 Céc dac trung chinh cua song
6.3. Su tuin ho‘e‘m cia nuoc -
Phuong trinh can bang nudce
6. 4. Dac tinh cua mua va dong chay D)
do mua rao

Cong 45 36
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Chuong 1: Thuy tinh hoc
Muc tiéu:
- Néu duogc dac tinh co ban, cac luc tdc dung vao chit long;
- Trinh bay duoc khai niém vé ap suat, cach xac dinh ap luc 1én bé mit vat
tiép xuc;
- Rén luyén tinh kién tri, can than, chu dong va sang tao.

Noi dung:
1.1. Khai niém vé ap lwc va ap suét thuy tinh

1.1.1 Ap luc thuy tinh

- Thuy tinh hoc la mét bd phén cua thuy Iyc hoc, nghién ctru cac quy luat cua
chat 16ng & trang thai tinh (trang thai cin bang) va tic dung ctia nd voi vat ran.

- Xét VD: xem xét 1 khéi chat 1ong bat ky o trang théi tinh

\‘—‘/ W
T Hinh 1.1.
+ Tudng tugng cat khdi chat 1ong (I) bang mit phang tuy ¥y ABCD r6i bo
phan phia trén khoi chat 1ong d6 di
+ Pé giir cho phan chat 1ong phia dudi (IT) duge can bang ta phai thay tac
dung phan trén bang lyc P luc P d6 1a 4p thuy luc tinh trén mot dién tich chiu luc

0]

Viay: ap lyc thuy tinh 1a ap lyc gitta cac phan cta chat 1ong hoic gitta chat
16ng véi chét ran.

Pon vi cua ap luc thuy tinh 1a N, KN, KG (kilégam luc)

1.1.2. Ap sudt thuy tinh
P
Mot médt c6 dién tich @ | chiu ap lyc thuy tinh P, thi ty s6 © duogc goi la

ap suat thuy tinh trung binh
P

Ptb= © (2.1)
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Pon vi cia @ 13 cm?, m’..nén Ptb c6 don vi 1a N/cm?, N/m?, KN/m?,
KG/m?..ngoai ra nguoi ta con dung don vi atmotfe (at)
Co lat = 9,81N/cm? = 98,1 KN/m? = 1KG/cm?
VD: Mot bé chira nude ap luc nude tinh 1én day bé 1a P = 20000N dién tich
day bé 1a 2m? Tim ap sudt clia nudc tac dung 1én day bé.
P 20000N
2

Giai: Theo CT 2.1) Ptb= ©® = 2m = 10000N/m* = 1N/cm?

1.2 . Tinh chit va phwong trinh ciia p suit thuy tinh

1.2.1. Hai tinh chit co bén ciia dp sudt thuy tinh.
a/ Tinh cdt 1:ap sudt thuy thuy tinh tac dung thang goc voi dién tich chiu lyc

va huong vao dién tich ay

pﬂ\z /

\ \ Hg P g/
.-"r.r %, ) d
I \‘ Pt

Hinh 2.2
Chung minh: Bang phan ching

—_  —  — —_—

Taco: P=P+P, nhung c6 P=0 (do chét 1ong c4n bang)

—_ —

Nén: P=P, , hudng vao trong chi chiu dugc strc nén.

b/Tinh chat 2:

- Khong phu thudc vao hudng dit ctuia di¢n tich chiu luc..

- Ap suiat thuy tinh chi phu thudc vao vi tri ctia diém I nghia 1a p=f (x, y, z).
Chung mip;

dw
' dw! dw

"* ~
CEIII T | IrlI/ II 1I'|

dP=p.dw

-—

= !
|\_/ N/ /

Hinh 2.3
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- Léiy mot phan t6 hinh try, mot dau hinh tru ¢6 dién tich dw va c6 tm I; day
kia ctia hinh try c6 dién tich dw va c6 tim I , day nay c6 hudng bat ky xac dinh boi
goc a.

- Goi p, p 1a nhiing ap suat, chiing vudng goéc voi nhitng mit tuong tng

Theo dinh nghia mat dw chiu luc 1a dp = pdw

Mat dw chiulycladp =p dw ‘ ’
Chiéu lyc thang mat theo phuong nam ngang ( bdb qua luc khoi-vi phan bac

cao)

dP cosa - dP=0 = p”dw”cc')soc—pdwzo o [P

Vi du:

Xéc dinh phuong, chiéu ciia ap suat thuy tinh tai diém A trong hinh vé& sau
day:

pile . \

¢ mat (1): Huong vao
pile . .

¢ mat (2): Hudng vao

, A A 2
+Tr186 pl = p2 T

Hinh 2.4
1.2.2. Phwong trinh vi phdn cua chit long cin bcing

Xét mot khoi hinh hop chét long v6 cling bé dimg can bang co canh 3x, 8y,
dz. Tam M(X, y, z) chiu tac dong ap suat p(x, y, z).
H¢ toa do hinh vé.

p-22 Bx M _%p 8%
éw |2 e P 2
r

Hinh 2.5
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Piéu kién can bﬁng: Téng hinh chiéu cac luc 1én lyc mat va luc thé tich tac
dung 1én khdi phai bang khong. Bang khai trién taylor, bo qua vi phan béc cao, lay
s6 hang thir nhat:

Khi do: ap suit tai trong tam mat trai la p-

EJ ||_UJ
Iull =g

Ap suét tai tim mat phai 1a: pr—= ?

Luc thé tich tac dung 1én mdt don vi khoi luong chat long theo phuong Ox la

Theo diéu kién cin bang ta c6 :
- X¢ét theop huong X:

{U—Z—pi}@& (p+g—}¢1 &+ pF, 5.8 =0

o 2—@5:+pF EHE=0
C"'.

Pay 14 hé phuong trinh vi phan co ban cua chat 1ong dung can bang hay hé

phuong trinh Eu

.1
Hay: F——gradp=10
(2.1) P
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Khi lyc thé tich tac dung vao chat long chi 1a trong luc thi chét long dugc goi
la chat long trong luc. Trong hé toa d0 vudong goc ma truc 0Z dat theo phuong

thang ding hudng 1én trén, thi dbi véi luc thé tich F tac dung 1én mot don vi khoi
luong cua chét long trong luc, ta co:
F =0;F =0;F =-¢g
X y z

- boi1 voi FX =0

T e tuc 1a p khong phu thude

_l ai— :‘.':l _—— ——
T TP oox 0 &x fx
Vao x

- Do1 vo Fy=O i
L_o
Tuong tu FX ta duoc: 8y
—I-)01V01FZ=—g
1 & 3
Tir: F, -—22=0 , maF =—g=>—g—l.f—p:t}=“’~ Op = —p.g.0z
£ oz z 0 oz
= p=-p.gzt+C (2.2).
74

= can xac dinh hang so6 C.

Tai mat thoang z = Z thip = P,

~ P, T PEZ +C=>C= P, +p g7,

1«
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Hinh 2.6
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Thay vao (2.2) ta duoc:
p=p,*+pg(z,-2)

= p=p,+P(z,2) (2.3)
ma h=z -z
0
P=p, +vh (2.4):

(2.4) 1a phuong trinh co ban cua thuy tinh hoc.

Két luén: ap sut thuy tinh tai mot diém c6 d6 siu h bat ky trong chat long
s€ béng ap suét tai mat thoang cong vai dién tich cua trong lugng don vi clua
chat 16ng d6 voi do sau h.

Tir (2.3) viét dang khac: . (2.5)

.U. By

(2.5) la phuong trinh ColE ™., ™ y R A

T (2.4) ta thay g v6i mot gia tri h ta 6 mot gia tri p, tirc ap suat tai
nhing diém cung nam trén mit phang vudng goc voi z s& bang nhau hay ching
déu nam trén mat ding ap.

+ Tinh chit cia mat dang ap:

- Mt dang ap 1a mat c6 ap suét bang nhau.

- Mit dang ap cta chat 1ong trong luc 13 nhitng mit song song va thang
gdc vabi truc oz. Noi cach khac chung la nhitng mét phang ndm ngang.

Nhan xét:

- Nhitng diém cung d6 siu thi 4p suét s& bang nhau ddi véi cung mot loai
chat long.

- Nhitng diém sau hon thi ap suat thuy tinh s& 16n hon va nguoc lai.

Vidu l:

- Trong hinh v€ sau, ba diém A, B, C cung d0 sau h cung ap suat mat
thodng nhu nhau thudc ba hinh thi c6 4p suat bang nhauauTong truong hop 10 ra
khi troi ap suat mat thoang p, bang p, = 98 100N/m? ap suat khi trdi)
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Hinh 2.7

Vidu 2:
Tim 4p suat tai mot diém o day bé dung nudc sau 4m. Biét trong luong

2

3, ap suat mit thoang Po =Py = 98100N/m~.

don vi cua nude y=9810N/m
Giar:
ap suat tai diém & day bé c6 chiéu sau 4m 1a:

p =P+ Yh = 98100 + 9810x4 = 137340N/m? = 14000KG/m?

1.2.3. Su cin bang chat 16ng trong luc.

a/ Pinh luat binh thong nhau:

Néu hai binh thong nhau dung chat long khac nhau c6 4p suit mit thoang
bang nhau, d6 cao ctia chat 1ong mdi binh tinh tr mat phan chia hai chét long

dén mat thoang s€ ty 1€ nghich véi trong lugng don vi cia chét long

Tc: h—l=L
h, vy
Pa
l P

p\ _[h. P

N h. ’

A D N Z B

—

Hinh 2.8

* Chiing minh:

Vi p; = p, (Tinh chét mat déng 4p)
l-J-|_ _ T_'-'

Suy ra: P —i—yl.h1 =p0+72.h2 => 1.h1 =Y, =h, 7,
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Nhan Xét: Néu chat long chtra ¢ binh thong nhau cung mat loai(yi=Y-)

Thi mit ty do cta chat 1ong ¢ hai binh cing trén mét do cao tirc h1= h2.

b/ Pinh luat Pascal:
Ap suat tai diém A nao do: Pp=py* Yh

Néu ting ap suat tai mat thoang 1én Ap thi ap sudt tai diém A d6 sé& la:
Py = (py +Ap) +7h

Vay tai A ap suit ting: Py -Pr= Ap, nhu vay:

“Po bién thién cla ap suat thuy tinh trén mit gidi han ciia mot thé tich
chat long cho trudc duogce truyén di nguyén ven dén moi diém cua thé tich chat
long do”.

Nhiéu may méc da dugc ché tao theo dinh luat Pascal nhu: May ép thuy
lyc, Kich, may tich nang, cac bd phan truyén dong v.v...

Xeét mot ung dung may ¢ép thuy luc:

M4y gdom hai xylanh c6 dién tich khac nhau thong nhau, chira cing mot
chat 1éng va c6 pittong di chuyén. Pittdbng nho gan vao don bay, khi mot luc ép
nho tac dung 1€n don bay thi luc tdc dung 1én pittdng nho tang 1én va bang P1 va

, I Ly p
ap suat tai xylanh nho bang: Plzj
1

Trong do ®, 1a dién tich xylanh nhd.
Theo dinh luat Pascal, ap suat p, s& truyén téi moi diém trong moi chat
long, do do s€ truyén 1én mat pittong 16n W5, nhu vay tong ap luc P2 tac dung

1én pittong @, : P2=P1.w2:%w2

1

Trong do: W, — dién tich mat pittong 16n

Néu coi ®, , p; lakhong d6i, khi mubn ting P, thi phai tang ®,

A0
e B
TITTT TTTT

)

o e [1

Hinh 2.9
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1.3. Cac loai ap suit thuy tinh
1.3.1.ap sudt thuy tinh tuyét doi p tuyé "

Nguoi ta goi ap sudt tuyét doi hodc ap ap suét toan phan 1a ap sudt p xac
dinh b1 cong thire co ban (2.4):

p=py*+rh= Pruyét
1.3.2. dp sudt thuy tinh dw (twong déi) p o
Néu tir ap suat tuyét doi Pryg @18 b6t di ap sudt khi quyén thi hiéu sb
d6 goi 1a ap suét du p du hay 4p suét twong ddi:
Pau ~ Pruyet ~Pa (2-6)
Néu ap suét tai miat thoang 13 4p suat khi quyén pathi: Pay = Yh

Nhu vy ap sudt tuyét doi biéu thi cho tng suit nén thuc té tai diém dang
xét, con ap suat du 1a phan ap suat con du néu trong tri s6 ciia ap suat tuyét doi
ta bot di tri sd 4p suat khong khi. 4p suat tuyét d6i bao gid ciing 1a mot sb
duong, con ap suat du c6 thé duong hodc am.

> i A
Pau 0 khi ptuye‘[ Py
< i A<
Piu 0 khi 1:)tuye‘[ Py
1.4. Ap suit thuy tinh chan khong: PCK

Trong truong hop ap suat du 4m thi hiéu s6 cta ap suat khi quyén va ap
suat tuy¢t doi goi 1a ap suat chan khong.

Pek ~ Pa” Pruyet ~Pdu (2-7)

Nhu vay: Pk = Pdu

Phan ap suat tyét doi nho hon ap suat khi troi goi 14 ap suat chan khong.
Mot sb nhan xét:

- Néi dén ap suit chan khong c6 nghia 13 ap sudt tuyét ddi nho hon ap sut

khong khi, chtr khong co nghia 13 khong con phan tir chat khi nao & do.

—Khip0=pathipdu=yh

Trong k¥ thuat quy udc: p, = 98100N/rn2 =1 at
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1.4.1. Ap suit thuy tinh tac dung vao mat tlep xuc phang
Trudng hop thanh rin 13 mit phang, thi 4p suét tic dung 1én thanh rin déu

song song v&i nhau, do d6 chung c¢6 m 6t hop luc hay con goi 13 ap luc tong hop
P duy nhét. Ta nghién clru tri s6 cua P, diém dat va xac dinh phuong chiéu cua
luc.

a/ Tri s6 cia ap luc.

- Can xac dinh ap luc P cua chét long tac dung 1én di¢n tich ® dat nam
nghiéng goc o so voi mat thodng.

- Ap lyc tac dung 1én vi phan dién tich do 1a dP = pdm (vi do nho nén p

phan bb déu trén dw ) = (py *1-h) do.
- Ap luc tac dung 1én toan dién tich ®

P

[ pﬁdv; = [ (P, —-',*_11 Jdea

P

= [[p +y.z.sina jdo

:p:.m+"f.si11a[z.dm

- Trén thanh phang chon hé toa do OZY nhu hinh v&, ta ¢6: h = z.sina,

Hinh 2.10
]
Theo co hoc 1y thuyét co: Jz. do=S,  1a m6é men tinh cta dién tich ®
d6i voi truc oy ma S, =Z,. @
Thay: Z=—* thi P ina. e
= =p,.w+y.sina.
ay: sina ! L

P=(P0+y.hc).w
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Vay:
- Néu ap suat Py =P, thi ap luc du tac dung 1én thanh phang sé& 1a:

P=y.h..w

Trong thuc tién k¥ thuat, nhidu khi mit phing can xét chiu ap luc thuy
tinh vé mot phia, con phia kia ctia mit phang lai chiu 4p luc ctua khong khi.
Trong trudng hop d6 chi can tinh ap luc du ma thoi vi 4p suat khong khi truyén
tir mit thoang dén mit phang da can bang véi ap suat khong khi tac dung vao
phia khé cta mit phiang. Thuc chat mat phiang bi nén déu bai ap suat khong khi
hai bén mat thanh, va kha nang chiu lyc cta vat li¢u da coch théy 6 thé bo qua
luc nay. Vi vy trong nhitng trudng hop tuong tu, chi can tinh ap luc du .

( Truong hop nay trong thue té thudng hay gip - d6 13 khi mot mit phang
chiu ap luc nude vé mot phia, con phia kia tiép xtic vai khi troi).

Vay: 4p luc thuy tinh ctia chat 1ong tac dung 1én thanh phang ngip trong
chat 1ong bang tich sd ciia ap suat ( co thé 1a tuyét doi hay tuong dbi) tai trong
tam cta cua dién tich phang d6 nhan véi dién tich Ay.

1.4.2. &p lyc thuy tinh tdc dung vao mat tlep xUc phang ¢6 hinh dang bat ky

a/ ap lwc thuy tinh tic dung vao mdt tiép xiic phang hinh chir nhdt

Trong so do nay:

Hinh 2.11
A:codosauh

1
B :c6 dd sau h2

AB nhgiéng goc o so voi mit nam ngang
Hinh chtr nhat ¢6 cac canh bx h

Ta chi tinh ap lyc du
* Xac dinh tri so cua P :



