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LCI NOI PAU

Cung su phdt trién khong ngirng ciia linh vyc tw dong
héa, ngay nay cdc thiét bi truyéen dan, diéu khién khi nén —
thity luc sit dung trong mdy méc tré nén rong rdi & hdu hét
cdc linh vuc cong nghiép nhu mdy cong cu CNC, phuong tién
van chuyén, mdy ddp, mdy xdy dung, mdy ép phun, mdy bay,
tau thity, mdy y khoa, ddy chuyén ché bién thuc phdm,... do
nhitng thiét bi nay lam viéc linh hoat, diéu khién t6i wu, ddm
bdo chinh xdc , cong sudt lon véi kich thudc nhé gon va ldp
ddt dé dang & nhitng khéng gian chdt hep so véi cdc thiét bj
truyén dong va diéu khién bang co khi hay dién.

Nhdm trang bi cho ban doc nén kién thitc t0t nhdt dé tiép
cdn nhanh chéng véi cdc thiét bi ciia hé thong diéu khién khi
nén — thity luc trong thuc té. Bdng nhiing kinh nghiém tdc gid
diic két duoc ciia nhiéu ndm lam viéc thuc tién trén cdc mdy,
cong nghé dieu khién sé” hién dai gép phdn vao dao tao
nguon nhén lyc, tdc gid da bién soan ra cudén sdch nay.

Cudn sdch “Piéu khién khi nén & thity luc” duoc tdc gid
tong hop tix nhitng kién thicc co bdn ciia cdc linh vyc lién
quan. Hy vong qua ndi dung ciia cudén sdach nay ban doc cé
thé tinh todn, thiét ké, Ildp ddt va dieu khién dugc mot hé
thdng truyén dan khi nén & thity luc theo cdc yéu cau khdc
nhau.

Trong qud trinh bién soan cudn sdch nay, khong thé
tranh khdi nhitng thiéu sét. Rat mong sw déng gop cua cdc
doc gid gan xa.

Tp.HCM, ngay 17 thang 10 nam 2004
Tdc gia
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1.1. SO LUQGC VE HE THONG PIEU KHIEN KHI NEN VA THUY LUC

1.1.1. Hé théng diéu khién

Hé thong diéu khién khi nén & thiy luc bao gdm cic phin tif diéu khién va cd cidu
chap hanh dugc ndi k&t véi nhau thanh hé thong hoan chinh d€ thuc hién nhitng nhiém vu
theo yéu cau dit ra. Hé thong dugc mo ta nhu hinh 1-1.

Ndng lugng diéu khién

i l

Tin hié¢u X1t 1y thong tin, Co ciu chap hanh ( bién
dduvao —» diéu khién ning lugng -> cd ning)
T Phdn hoi

Hinh 1.1 H¢ thong diéu khién khi nén & thiiy luc

- Tin hiéu dau vao: mit nhdn, cong tdc; cong tdc hanh trinh; cdm bién.
- Phan xit 1y thong tin: x& 1y tin hiéu nhan vao theo mdt quy tic logic xdc dinh, lam thay
ddi trang thdi ciia phan ti diéu khién: van logic And, Or, Not, Yes, Flip-Flop, role...
- Phin tir diéu khién: diéu khién dong ning lugng ( luu lugng, 4p suit) theo yéu cdu, thay
ddi trang thdi clia cd cAu chdp hanh: van chinh dp, van ddo chiéu, van tiét luu, ly hop...
- Co ciu chap hanh: thay d6i trang thdi ciia d6i tugng diéu khién, 14 dai lugng ra ciia mach
diéu khién: xy lanh khi-ddu, ddng co khi nén-ddu.
- Ning lugng diéu khién: bao gdm phan thong tin va cong suat.
Phdn thong tin:
-dién tu
- dién co
- khi
- dau
- quang hoc
- sinh hoc
Phan céng sudt:
- Pién: cong suat nhd, diéu khién hoat dong d&, nhanh.
- Khi: cong sudt vira, quén tinh, t6c do cao.
- Thily: cong suat 16n, quén tinh it - d& &n dinh, tdc do thap.
1.1.2. Céc loai tin hi¢u diéu khién
Trong diéu khién khi nén va thuy luc néi chiing ta st dung hai loai tin hiéu:
+ tuong tu (hinh 1.2.2)
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+ rdirac (s6) (hinh 1.2.b).

S(signal) S(signal)

0 —>
t (»:me) t (time)

Hinh 1.2.a Hinh 1.2.b

1.1.3. Piéu khi€n vong hé

Hé thong diéu khién vong hd 13 khong c6 su so sinh giita tin hiéu diu ra vdi tin
hiéu dau vao, gid tri thuc thu duge va gid tri can dat khong dudc diéu chinh, xi 1y. Hinh
1.3 m6 ta hé thong diéu khién téc dd dong cd thiiy luc.

Gid tri djt dy | Luuluong Luu lugng 5 Tée do
1d3 VE.IB dlveuA D(ing co )
khién ti 1& thuy luc

- Thay d8i tai trong

- Thay ddi luu lugng bom
- Thay d8i 4p sudt hé

- Thay d6i t’ ddu

Hinh 1.3 Hé théng diéu khién hé téc dé ddng co thity luc

1.1.4. Piéu khién vong kin (hdi ti€p)

Hé thong ma tin hiéu dau ra dudc phin hdi dé so sianh vdi tin hiéu dau vao. Po
chénh l&ch ctia 2 tin hiéu vao ra dugc thdong bdo cho thiét bi diéu khién, d€ thi€t bi nay tao
ra tin hiéu diéu khién tdc dung 1én ddi tugng di€u khién sao cho gi4 tri thuc ludn dat dudc
nhu mong mudn. Hinh 1.4 minh hoa hé thdng diéu khién vi tri cia chuyén dong cin pit
tong xy lanh thdy luc.

Bo diéu
khién ti 1é Tin hiéu
T 7T diéu khién Vi tri
L Van diéu | Luu ligngl Xy lanh  »
! khién ti 1& thay luc
M. _Khuéch
daitilé

Po lutng vi tri

Hinh 1.4 H¢ thong diéu khién kin vi tri pit téng thity luc
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1.2. UU VA NHUQC PIEM CUA HE THONG PIEU KHIEN KHi NEN & THUY

LUC

1.2.1. Khi nén

a) Uu diém

— Tinh ddng nhit ning lugng giita phdn I va P ( diéu khién va chip hanh) nén bio
dudng, stta chita, t8 chiic k¥ thuat don gidn, thuin tién.

— Khong yéu cau cao dic tinh k§ thuit clia ngudn ning lugng: 3 — 8 bar.

— Kha nidng qua tdi 16n cua dong cd khi

— DO tin cdy kh4 cao it truc trdc ky thuat

— Tubi tho 16n

— Tinh ddng nhit ning lugng giffa cdc co cAu chap hanh va cdc phan tif chifc ning bdo
hiéu, ki€m tra, di€u khi€n nén lam viéc trong moi trudng dé nd, va bdo ddm mdi
trudng sach vé€ sinh.

— C6 kha ning truyén tii ning luong xa, bdi vi dd nh6t dong hoc khi nén nhé va tén that
4p sudt trén dudng din it.

— Do trong lugng clia cdc phan ti trong hé thong diéu khién bing khi nén nhd, hon
nitakh4 ning giin nd cla 4p suit khi 16n, nén truyén dong cé thé dat dugc van tdc rat
cao.

b) Nhugc di€m

— Thai gian ddp dng chdm so v4i dién ti

— Kha ning lap trinh kém vi cong kénh so vdi dién i , chi diéu khién theo chuong trinh
c6 sdn. Kha ning diéu khi€n phic tap kém.

— Kh3 ning tich hgp hé diéu khién phic tap va cdng kénh.

—  Luc truyén tdi trong thap.

— Dong khi nén thodt ra & dudng din giy ti€ng on

— Khong diéu khién dudc qué trinh trung gian giita 2 ngudng.

1.2.2. Thiy lwc

a) Uu diém

- Truyén dong dugc cong suit cao va lyc 16n nhd cdc co ciu tuong ddi don gidn, hoat dong

vdi @0 tin cdy cao, doi hdi it vé chim séc, bdo dudng.

- Piéu chinh dudc van toc 1am viéc tinh va khong cdp nhd céc thi€t bi diéu khién ky thuat

s6 héa, dé thuc hién ty dong héa theo diéu kién lam viéc hoic chuong trinh di cho sin.

- K&t cAu nhd gon, ndi két gitta cc thi€t v6i nhau dé dang bing viéc ddi chd cdc mdi noi

ong.

- D& bi&n ddi chuyén dong quay ctia ddng cd thanh chuyén dong tinh ti€n clia cd ciu chap

hanh.

- C6 kha niing gidm khdi lugng va kich thuéc nhd chon 4p sudt thiy luc cao.

- Nh& qudn tinh nhé cda bom va dong cd thiy luc, nhd tinh chiu nén ctia ddu nén c6 thé s

dung van tdc¢ cao ma khong sg bi va ddp manh nhu trong trudng hgp co khi hay dién.

- Dé theo ddi va quan sdt bing dp k€&, ngay cd nhitng hé mach phic tap.

- Ty ddng héa don gidn diing cdc phan ti tiéu chuin héa.

- D& dé phong qué tai nhd van an toan.
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b) Nhugc diém

- MAt m4t trong dudng 6ng din va rd ri bén trong cdc phan tit, ]am gidm hiéu suit va
pham vi &ng dung.

- Khé giit dugc van tdc khong d6i khi phu t3i thay ddi do tinh nén dugc ctia diu va tinh
dan hoi clia dudng dng dan.

- Nhiét @6 va do nhdt thay d6i lam adnh hudng d&€n do chinh xdc diéu khién.

- Kh3 niing 1ap trinh va tich hdp hé thong kém nén kho khin khi thay ddi chuong trinh 1am
viéc.

- Khi méi khdi dong, nhiét d6 cia hé thdng chua 6n dinh, van toc 1am viéc thay d6i do do
nhdt ctia chat 18ng thay ddi.

1.3. PHAM VI UNG DUNG CUA PIEU KHIEN KHI NEN & THUY LUC
1.3.1. Pham vi ing dung ctia diéu khié€n khi nén

Hé thong diéu khién khi nén dugc st dung rong rii § nhitng linh vuc ma & d6 van
dé nguy hi€m, hay x4y ra cic chdy nd, nhu: cic dd gd kep céc chi ti€t nhua, chat déo;
hoiic dugc st dung trong nganh co khi nhu cAp phdi gia cong; hodc trong mdi trudng vé
sinh sach nhu cong nghé sdn xuit cdc thi€t bi dién t¥. Ngoai ra hé thong diéu khién bing
khi nén dugc st dung trong cdc diay chuyén san xudt thuc phadm, nhu: rita bao bi ty dong,
chiét nudc vo chai...; trong cdc thi€t bi van chuyén va ki€m tra clia cdc biang tdi, thang may
cong nghiép, thi€t bi 10 hdi, déng gbi, bao bi, in 4n, phin loai sin phim va trong cong
nghiép héa chat, y khoa va sinh hoc.

1.3.2. Pham vi ing dung ctia diéu khién thay lyc
Hé thong diéu khién thiy lyc dugc st dung trong linh vuc cong nghiép, nhu: mdy
ép 4p luc, may niang chuyén, mdy cong cu gia cong kim loai, mdy dap, mdy xic, tdi kéo....
Dudi day 1a mot s& hinh minh hoa vé tng dung ctia hé thdng diéu khién khi nén va
thdy luc.

H¢ théng ndng bdo dudng xe

Tdy mdy gdp sdan phdm bdng khi nén
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May cdt thiiy luc Khuon tao dé xe mdy

- S S e "
May ép thity luc

Mady cdn thiy lyc

10
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ay.

DPéng géi san phdm

Phén loai sdn pham

11
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1.4.  CONG THUC VA PON VI PO CUA CAC PAI LUGNG CG BAN
1.4.1. Luc
- Pon vi clia lyc 1a Newton (N). 1 Newton 1a luc tdc dong 1én ddi trong c6 khdi lugng 1kg
v6i gia t6c 1 m/s”.
I N =1 kg.m/s*
1.4.2. Ap suit
- Pon vi co bdn clia 4p suat theo hé do ludng SI 12 pascal.
- Pascal (Pa) 12 4p suit phan b& déu 1én bé mit c6 dién tich 1m? véi luc tic dong vudng
géc 1én bé mit dé 12 1 Newton (N).
1 Pascal =1 N/m*= lkg m/s*/m? = lkg/ms2
- Ngoaira con dung don vi bar:
1 bar = 10°Pa = 1Kg/cm? =1 at
- Mot s6 nuéc tu badn con dung don vi psi ( pound (0.45336 kg) per square inch (6.4521
sz)
Ki hiéu Ibf/in® (psi); 1 bar = 14,5 psi
- Ap sudt c6 thé tinh theo cdt 4p luu chat

P =wh
Trong do: w trong ludgng riéng luvu chi't
h chiéu cao cot 4p

1.4.3. Luu lugng
- Luu lugng 1a van tdc dong chdy clia Ivu chit qua mot tiét dién dong chdy. Pon vi thudng
dung l1a I/min.
Q=v.A
Trong d6: Q lIuu lugng cliia dong chdy
A Ti€t dién clia dong chdy
v Van t&c trung binh clia dong chdy
1.4.3. Cong
- Pon vi clia cong 1a Joule (J). 1 Joule 13 cong sinh ra dudi tic dong ctia luc 1 N d€ vat dich
chuyén quing dudng 1 m.
1J=INm
1J=1mkg/s’
- Cong dudc tinh theo cdng thic:

Wk = F*L
Trong do: F lyc tdc dung vao vat
L quang duong vat di dugc.

1.4.4. Cong suat

-Pon vi cong suat 1a Watt

-1 Watt 1a cong suit, trong thdi gian 1 gidy sinh ra ning lugng 1 joule.
1 W=1Nm/s
1 W =1 m’kg/s’

- Cong suat dugc tinh theo cong thic:

12
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_ Q (/min) * P (bar)
- 600

H

(kW)

1.4.5. Do nhét
- P9 nhét dong ctia modt chatla c6 do nhét dong luc 1 Pa.s va khoi lugng riéng 1 kg/cm3.

Trong d6:
1: do nhét dong lyc [Pa.s]
p: khdi lugng riéng [kg/m’]
v: 6 nhét dong [m?*/s]
- Ngoai ra ta con st dung don vi d6 nhét dong 1a Stokes (St) hodc 1a centiStokes (cSt).
Chii ¥: do nhdt dong khong cé vai tro quan trong trong hé thong diéu khién khi nén ma né
rdt quan trong trong diéu khién thity lyc.

13
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BAI TAP CHUONG 1

Bai 1:
L&i vao clia bom thidy luc 1a cach bé mit clia bé chita diu 1a 0.6m. Trong lugng

riéng cia diu 0.86 g/cm3. Xdc dinh 4p sudt tinh tai 16i vao clia bom.
Bai 2:

Tinh todn dudng kinh trong ctia 6ng hiit va 6ng ddy cta bom c6 luu lugng 1a 40
1/min 1Am viéc vdi van tdc 16n nha't & dng hiit 1 1.2m/s va & dng diy 1a 3.5m/s.
Bai 3:

Mot bom thiy Iuc ¢6 thong s6 Iuvu lugng 121/min va dp sudt lam viéc 1a 200 bar.
1.Tinh cong suat thiiy lyc bom
2.N€&u hiéu sud't lam viéc clia bom 12 60% thi cong suat clia dong cd dién can thiét truyén
dong bom 1a bao nhi€u.

R [LL] 9ot00tetet0isn

14
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CHUONG 2

S&quKTVAPHANPH6I
NGUON NANG LUQNG

> Khinén
»  Sdn xudt khi nén
*  Phdn phéi khi nén
= Xutly khi nén

> Thiy luc
*  Cung cdp niing lugng
= Xitly ddu

> Baitap

15
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2.1. KHI NEN
2.1.1. San xuat khi nén

Hé thong diéu khi€n khi nén hoat dong dua vao ngudn cung cAp khi nén, ngudn khi
nay phdi dudc sdn xudt thudng xuyén véi luong thé tich ddy di v6i mot 4p suat nhit dinh
thich hop cho ning lugng hé thong.
2.1.1.1. May nén khi

M4y nén khi 12 mdy c6 nhiém vu thu hiit khong khi, hoi 4m, khi d6t § mot dp suit
nhat dinh va tao ra ngudn luu chat c6 4p suit cao hon.
2.1.1.2 Cac loai may nén khi

Miy nén khi dugc phan loai theo 4p suat hodc theo nguyén 1y hoat dong. Ddi véi
nguyén ly hoat dong ta co:

-Mdy nén theo nguyén ly thé€ tich: mdy nén pit tdbng, mdy nén cdnh gat.

-M4y nén tudc bin la dugc dung cho cong suit rat 16n va khdng kinh t&€ khi sit dung
lvu lugng dudi mitc 600m?/phiit. Vi thé né khong mang lai 4p sud't can thi€t cho ng dung
diéu khi€n khi nén va hi€m khi st dung.
2.1.1.2.1. M4y nén kiéu pit tong (Reciprocating compressors)

M4y nén pit tong (hinh 2.1) 13 may nén phd bi€n nhit va c6 thé cung cip ning suit
dén 500m3/ph1’1t. M4y nén 1 pit tdng c6 thé nén khi khodng 6 bar va ngoai 1é c¢6 thé dén 10
bar; m4y nén ki€u pit tong hai cip c6 thé nén dé&n 15 bar; 3-4 cAp 1én d&€n 250 bar.

Khoéng khi Khi nén
]

~ S

Pit tong

Ki hiéu

Chu ki hat Chu ki nén va ddy

Hinh 2.1 Mdy nén kiéu pit tong

Luu lugng cia may nén pit tong:

Q,=V.n.n,.10° [lit / phit] 2.1)
Trong do:
V - Thé tich ciia khi nén tdi di trong mét vong quay [cm’];
n— 86’ vong quay ciia dong co mdy nén [vOong / phiit]
ny, — Hiéu sudt nén [%]
2.1.1.2.2. May nén ki€u canh quat (Rotary compressors)

16



PIEU KHIEN KHI NEN & THUY LUC Chuiong 2 — Sén xudt & phan phéi ngudn ning ligng

Ki hiéu

Hinh 2.2 Mdy nén kiéu cdnh gat

Nguyén ly hoat dong clia mdy nén khi ki€u canh gat mo ta & hinh 2.2: khong khi sé
dudc vao budng hit. Nhg roto va stato dit 1éch tAm, nén khi roto quay chiéu sang phii, thi
khong khi vao budng nén. Sau d6 khi nén sé& di ra budng day.

Luu lugng cia mdy nén canh gat tinh theo []:

Q, = (n.D - z.a).2.e.b.n.h [m*/phiit] (2.2)

Trong do:

a - Chiéu day cdnh gat [m];

e— Do léch tim [m];

7 — SO cdnh gat,

D — Puong kinh stato [m];

n— S6'vong quay roto [vOng/phit];

b — Chiéu réng cdnh gat [m].

A - Hiéu sudt (A =0,7-0,8);

2.1.2. Phan phdi khi nén

Hé thong phan phdi khi nén c6 nhiém vu chuyén khdng khi nén tir noi san xuit dén
ndi tiéu thu, ddm bdo 4p sudt p va luu lugng Q va chit lugng khi nén cho cdc thi€t bi lam
viéc, vi du nhu van, dong co khi, xy lanh khi...

Truyén tdi khong khi nén dugc thuc hién bing hé thong 6ng din khi nén, chi y ddi
vdi hé thong 6ng din khi c6 thé 12 mang dudng 6ng dudc 1dp rdp c6 dinh (trong toan nha
mdy) va mang dudng dng 14p rdp trong tirng thi€t bi, trong tirng mdy mo td & hinh 2.3.

D&i v6i hé thong phan phdi khi nén ngoii tiéu chuidn chon may nén khi hdp li, tiéu
chuin chon diing cdc thong s6 clia hé thong 6ng din ( dudng kinh 6ng, vat liéu dng); cich
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1ip dit hé thong 6ng din, bdo hanh hé thong phin phdi cling déng vai trd quan trong vé
phuong dién kinh t& ciing nhu yéu ciu ky thuit cho hé thdng diéu khién khi nén.

N\
Service unit Air accumulator within \\&
pneumatic system o
ﬁ g
T K
] O /
. “Air consumer
Air
receiver - Air accumulator for B
several consumers
Condensate trap
Compressor
Drain lock

Hinh 2.3 H¢ thong phan phoi khi nén

2.1.2.1. Binh nhin va trich khi nén

Binh trich chita khi nén c¢6 nhiém vu cin bing 4p sudt khi nén clia mdy nén khi
chuyén dén, trich chita, ngung tu va tich nudc trudc khi chuyén dén noi tiéu thu.

Kich thudc clia binh trich chita phu thudc vao cong suit cia mdy nén khi, cong suit
tiéu thu cda céc thi€t bi st dung vaphuong phép sit dung khi nén.

Binh trich chtra khi nén c6 thé dit nim ngang, nim ditng. Pudng 6ng ra cia khi nén
bao gid cling nim & vi tri cao nhat clia binh trich chita (hinh 2.4).

—»Dbudng khi nén vao

— —> = Bbudng khi nén ra

® o |

[

Hinh 2.4 Cdc loai binh trich chita

a.

2.1.2.2. Pudng ong

Pudng 6ng dan khi nén c¢6 dudng kinh trong vai milimet tr§ 1én. Chiing dugc 1am
bing cdc vat liéu cao su, nhya hodc kim loai.

Thong s6 co ban kich thudc dng (dudng kinh bén trong) phu thudc vao: van toc dong
chdy cho phép, ton thi't 4p suit cho phép, dp suit lam viéc, chiéu dai 6ng, luu lugng, hé s&
cdn tré dong chdy va cdc phu kién ndi dng.
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- Luu lugng: phu thudc vao van tdc dong chidy (Q=v.F). Van tdc dong chiy cang 16n, ton
tha't 4p sudt trong 6ng cang 16n.

- Van tdc dong chdy: van tdc dong chdy cla khi nén trong 6ng din nén chon Ia tir 6 + 10
m/s. Van tdc cia dong chdy khi qua cdc chd lugn cua cia 6ng hodc ndi dng, van, nhitng
ndi c6 ti€t dién nhd lai sé ting 1én, hay van tdc dong chdy sé& ting 1&én nhA't thdi khi cdc
thi€t bi hay mdy méc dang van hanh.

- T&n that 4p sudt: tot nhat khong vudt qua 0.1 bar. Thuc t&€ sai s6 cho phép dén 5% ap
suit 1am viéc. Nhu vay ton thit 4p suat 12 0.3 bar 12 chdp nhin dugc véi 4p suit lam
viéc la 6 bar.

- Heé s6 cdn dong chay: khi luu lugng khi di qua cdc chd ndi khdp, van, khic cong sé& giy
ra hién tugng cdn dong chdy. Bang 1, bi€u thi cac hé sd can tuong duong chiéu dai dng
din I’ cda cdc phu kién noi.

Chiéu dai 6ng din tuong duong I’ (m)
Phu kién néi Puong kinh trong ciia 6ng ddn (mm)
25 40 50 | 80 | 100 | 125 | 150

e R N
Van ki€u mang
mdng

ﬁ%
Van khda
6 10 15 25 30 50 60
]
TlT
=

1,2 20 | 3,0 | 45 6 8 10

Van mé mdt phan

Van chin

0,3 0,5 | 0,7 1 1,5 2 2,5

N6i vudng géc

Po cong R =d " 03 |05 06| 1 |15 2 |25

b6 congR =2d ‘L}q 0,15 1025 | 03 |05 ] 0,8 1 1,5

1,5 2,5 | 35 5 7 10 15

Ong ndi T 2 3 4 | 7 10| 15 | 20
N&i ng thu nhd I 1= | 0,5 | 0,7 1 2 | 25| 35 4

Bang 1 Gid tri h¢ sé cdn { twong duong chiéu dai 6ng dan I’

Trong thuc t& d€ xdc dinh cdc thong s& co ban clia mang dudng 6ng ngudi ta dua vao
biéu db dugc cho trong hinh 2.5 dudi day.
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Chiéu dai cta 6ng (mm)

s 1.2 8456 10 20 5060 100 200 500 600 1000 2000
32 1
40 2
—_ 3
€ 50 A E
£ ¢ §
> c
c
\ 'Q.
© 60 3
© 74 @
3 N 5
o 70 10 =,
: 3
= 80 =
—
< 15 =
“_q ~
o 100 20 &
c 25
b
S 30
@ 35
125 40
50
150
100
0.001 0.002 0.005 0.01 002 005 01 02 05 1 2 3 5 7 1015
Ton that ap suat trong dng dan (bar) Ap suat yéu cau (bar)

Hinh 2.5 Biéu dé sw phu thudc ciia cdc thong sé

Theo bi€u @6 hinh 2.5, cic thong s6 yéu cidu nhu dp suit p, luu lugng q, chiéu dai
ong, td that 4p sudt Ap va dudng kinh 6ng c6 m&i lién hé phu thudc véi nhau.

Vi du: dpsudtyéucaup=7 [bar]
Chiéu dai 6ng 1 = 200 [m]
Luu lugng gy =10 [m*/phiit]
Tén that 4p suit Ap = 0,1 [bar]

Tur biéu dd hinh 2.5 ta xdc dinh dudc mdi quan hé giita cdc dai lugng trén bing
dudng nét dAm va tir d6 ta dudc dudng kinh trong ctia 6ng din can chon ¢ = 70 mm.
2.1.3. Xt Iy khi nén
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