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LOI G161 THitu 

BS dap ung yeu c~u giang d?y chuong trinh dao t?O nghS Di?n tu 
cong nghi?p cung nhu vi?c cung d.p tai li?u giup cho sinh vien h9c t~p, khoa Di?n 
tu chungtoi da tiSn hanh bien so~ giao trinh" DiSu khiSn thuy lµc". 

Giao trinh nay giup cac b~ c6 them ky nang: 

~ ThiSt l~p dugc so d6 h~ th6ng diSu khiSn truySn d9ng thuy lµc theo yeu 
c~u d~t ra cho nhfrng thiSt bi cong ngh~ don gian, diSn hinh. 

- ThiSt kS va Hip rap dugc cac ill?Ch thuy lµc, di?n - thuy lµc CO' ban; 

- V~ hanh dugc cac tr?m thuy lµc trong cong nghi~p. 

Day la cong trinh dugc viSt bai d<)i ngu giao vien da va dang cong tac t?i 
truong TCN KTCN Hung Vuong cung v6i sµ g6p y va phan bi~n cua cac doanh 
nghi~p trong l'inh VlJC lien quan, tuy v~y, cu6n sach chic chin vfin khong 
tranh khoi nhfrng khiSm khuySt. Chung toi mong nh ~n dugc y kiSn dong g6p cua 
b?n d9c dS cu6n sach dugc hoan thi?n hon trong l~n tai ban. 

Xin tran tr9ng gi6i thi~u cung b?n d9c ! 

Qu9n 5, ngay J thang i nam 20 

Bien SOfln 

LeBaoKhanh 
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GIOI Tmtu VE MO BUN 

Vi tri, tinh ch§t cua mo dun 

- Vi tri: Mo dun duqc b6 tri h9c sau cac mon h9c, mo dun ky thu~t CO' so va 
cac mo dun chuyen mon nghS .... 

- Tinh ch§.t: La mo dun tg ch9n trong chuang trinh dao t~o nghS Di~n ti'r cong 
nghi~p. 

Ml}C tieu cua mo dun 

Sau khi h9c xong mo dun nay nguai h9c c6 nang lgc: 

- Thi@t l~p duqc sa d6 h~ th6ng diSu khiSn truySn d9ng thuy lgc theo yeu 
du d~t ra cho nhung thi@t bi cong ngh~ dan gian, diSn hinh. 

- Thi@t k@ va lip rap duqc cac m~ch thuy lgc, di~n - thuy lgc ca ban; 

-v~ hanh duqc cac tr~m thuy lgc trong cong nghi~p. 

- Ung d1,mg h~ th6ng di Su khiSn PLC dS di Su khiSn 1 s6 m~ch thuy h;rc thong 
dl,lllg. 

- Tim va khic phl.,1c duqc cac 16i trong h~ th6ng thuy lgc. 

- Thgc hi~n dung cac quy tic an toan trong v~n hanh, bao duong cac thi@t bi 
cua h~ th6ng truySn d9ng thuy lgc. 

- Chu d9ng, sang t~o va an toan trong qua trinh h9c t~p. 

Nc)i dung cua mo dun 

1. Bai mo diu 

2. Thi@t bi cung c§.p va xu ly diu 

3. Cac phfin tu thuy lgc, di~n - thuy lgc thong d\,lng 

4. Lip d~t h~ th6ng thuy lgc, di~n - thuy lgc trong cong nghi~p 

5. Tim va sua 16i trong h~ th6ng thuy lgc. 

6. Ung d\lng PLC trong diSu khiSn di~n - thuy lgc. 

7. Cac m~ch thuy lgc, di~n - thuy lgc ung d\,lng. 
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Bai mO' ctAu 

GIOI TH}¥U ff¥ THONG DIEUKHIEN BA.NG THUY LVC 

1. T6ng quan v~ h~ th6ng thuy l\fc 

1.1. Gi6i thi~u v~ h~ th6ng thuy l\fc 

H~ th6ng thuy h;c (Hydraulic systems) dugc.sir dvng nhiSu trong nganh chS 
t~o may hi~n d~i va trong cong nghi~p Hip rap. Ngoai ra, cong ngh~ thuy h,rc con 
dugc ung dvng trong m<)t s6 linh vµc d~c bi~t khac nhu hang hai, khai thac him 
mo, hang khong ... 

Trong h~ th6ng thuy h,rc, ch,t long co ap su,t dong vai tro trung gian truySn 
lgc va chuySn d<)ng cho may cong ngh~. Qua trinh biSn df>i va truySn tai nang 
lugng dugc mo ta tren hinh 1.2. 

Dien nang 
h~ccdnang 

~---=---...... Chat long 

Born thuy h/c 
coapsuat 

Ch~loog 

H~ thong oog d§n, 
cac valve dleu khie'.n 

Hinh 1.2 

~-~-----,1.tfc, chuyfin 
Co du thli:; hilrth don 

$y11nder. Motor 

Cac ung d\lfig ca ban cua thuy h;rc co thS chia thanh hai linh vµc chinh: 

ThiSt bi thuy h,rc di chuySn (Mobile hydraulics): di chuySn bing banh xe 
ho~c ducmg ray. Phin 16n trong s6 nay co d~c trung la sir dvng cac van thucmg 
dugc diSu khiSn bing tay . 

ThiSt bi thuy h;rc c6 dinh (stationary hydraulics): lam vi~c a m<)t vi tri c6 
dinh, do do thucmg sir dvng cac van di~n tu kSt hgp v&i cac thiSt bi diSu khiSn di~n 
tu hi~n d~i. 

* So sanh cong ngh~ thuy lµc v&i cac d~ng khac: 

Xet vS vai tro t~o ra h;rc, chuySn d<)ng va cac tin hi~u, ta so sanh 3 cong ngh~ 
thuong sir dvng: di~n, khi nen va thuy lµc. Co thS tham k:hao bang sau (Bang 
1.1). 

1.2. U u nhuqc di~m cua h~ th6ng thuy l\fC 

Qua bang so sanh, co thS tom tilt cac uu diSm va nhugc diSm quan tr9ng 
cua cong ngh~ thuy lµc: 
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·.-.. M9t s6 uu diSm quan tn;mg: 

• TruySn d9ng cong su~t 16n v&i cac phln tu c6 kich thu&c nho 

• Kha nang diSu khiSn vi tri chinh xac 

• C6 thS khoi d9ng v&i tai tn;mg n~ng 

• Ho~t d9ng em, tron khong phv thu9c vao tai trc,mg vi ch~t long hiu nhu 
kh6ng chiu nen, them vao d6 con su d1,1ng cac valve diSu khiSn luu luQ'Ilg 

• V~n hanh va dao chiSu em a. 

• DiSu khiSn, diSu chinh t6t. 

Bang 1.1 

l11vir1.mm•fltal 
1nllut11ctfs. 

Rotary mlltio11 

Posltlonl11g amimy 

SUbility 

I I Eltdtlcily 

Risk of i:x:1,lo sion ill mt~in ilrN1$, 

lrrsimsitl ~~ io fllrttpetatu re. 

Olffkult, 01ilv in smaU Qu<1ntities 
u~ing 1l;1flt'fif~. 

[lllfitu It ~nd l"Xptn$lv ~, Sm.111 

forces, speed tl!gulatio n cnll'I' 
posMbl1;> at great tost 

~cision to d µ11Hmd easimo 
ll(hiev!! 

Vrry g,;i'(K! v,tlutl"., can l,t ,;t.hth('d 

using ttH!d1ar11cal iirlks. 

Ul'!I l)\i.itrl!)/.ldiiblt•. 

Very high km:.~ rnr, bi' realized. 

j Hydtaullcs 

Co11tam;11ation 

S1m$illl'i:ln c;r;e oftl.'l'!t~ril!Url.' 

fluttua1io:i1, tisk of fire irl ,ase, of 
l@,!'k.age, 

Limited 

Upl.oIOOm, 
!law rat~ v ,,, 2 - 6 m/s, 
sitl'lal spa>d upto 1000 mjs .. 

Simp 1.t m,ing ('jii!1d,r5,, iood Spil«i 

rnmroL very la11e fom~s,. 

Simple, high turni!l,g momeo,t, low 
Sf>i!'~d, 

Pl'!l{isi0r1 of up tu d µm can oo 
achieved dei.:~ndi11g ou 
exp~ndittJrt;". 

High, ,inwr,i! i•,.1)!mi,M 

111cornpt1!Sslb!e, i!taddition, tiie 
pres surt 1.!!ve! is co11,~iq1m1bl[il 
hiSl'rer l!Uiri (l}r µnt>!!111lt!1t~. 

PMumatlcs: 

No dl sadvantat;ts apart from 
r11ergy lo~~ 

Up 'lo l.00) m, 

~ow ratev 20-40 mis, 
slgrial spee!i 20- 40 m/s. 

Simp[(> u',i ng t'(lin dtl'S, timiltd 

ro,ce-s, speed extternely, load• 
di!f)endent 

Witho utloarJ charis.e predsiit'in of 

1/10 mm possftiile, 

high systempressureoJupto 600 fotces li.mited bypneumatlt 
b.!r, ¥NY lt1.rtl' fortes c~n bl' pw$Sur!! imd cv~ndl!f 1ili.1m~er 

g!)1ieta1ed f,: JOOOkN. F,: JOldl at{; b!k". 
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4c M◊t s6 nhuqc diSm quan tr9ng: 

• C6 thS gay bftn, o nhiSm moi truong. 

• Nguy hiSm khi gin lira. 

• Nguy hiSm khi ap suit vuqt qua muc an toan (d~c bi~t v&i 6ng d~n). 

• Hi~u suit thip 

1.3. Ciu true cu.a h~ th6ng thuy Ive 

H~ th6ng thuy Ive, cfing gi6ng nhu h~ th6ng di~n - khi nen, duqc chia thanh 
ba phAil chinh: 

Phin ngu6n thuy Ive ( Power supply section) nen chit long ( diu) dSn ap suit 
nhit dinh. ThiSt bi chinh g6m d9ng ca M ( d9ng ca di~n ho~c d9ng ca d6t trong) 
d~ d9ng bam, chung thvc hi~n vi~c biSn d6i di~n nang ho~c ca nang thanh nang 
luqng thuy Ive tich lfiy trong chit long c6 ap suit. Trong kh6i nay con phai c6 cac 
thiSt bi nhu van an toan, van diSu ap, d1,mg c9 chi thi ... 

Phin diSu khiSn thuy Ive (Power control section) diSu khiSn, duy tri hu&ng 
chuySn d9ng, gia tri Ive tac d9ng cua cac phin tu d~n d9ng, g6m cac van di~n tu, 
van diSu chinh luu luQ'Ilg ... cac phin tu diSu khiSn nh~n cac tin hi~u diSu khiSn tu 
khau signal control section thuong g6m cac phin tu cip tin hi~u diu vao ( signal 
input) va cac khau xu ly tin hi~u (signal processing) 

Ph§.n cac ca ciu d~n d9ng ( Drive section) nhu sylinder, motor thvc hi~n 
biSn d6i nang lUQ'Ilg thuy Ive ( giai ph6ng ap suit chit long) thanh CCY nang d~n 
d9ng cho cac thiSt bi cong ngh~. 

Controlene,rgy supply 

iii 
:l' 

:Ii 
P-r ilii 
tO<ll~ Iii i 

-;a 111 
............... ![1 
,------,, :i 

;[I 

Power t1111J>l.y j !I 
M!dilffl i'I 

I ,.__ __ ___,I 

Hinh 1.3 

l&t~rfil>le I 
,9.-- _'f,,, 

/~i S1gn;11' 
OUll>Ut 

. ',,-, -~~-
,,) 

' 
( ' 
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2. Cac ctjnh luit va dO'n vj do hrO'ng 

Thuy h,rc h9c la khoa h9c vs lµc va chuySn d(mg duqc truySn bai moi tnrong 
chfit long. N6 thu(>c vs lrnh vµc ca h9c chfit long (Hinh 1.7). 

Sµ khac bi~t giua Thuy finh - Thuy d(>ng lµc h9c: 

Thuy finh c6 lµc tac d1,mg bing ap sufit chfit long nhan v&i di~n tich tac dl;lng 
va thuy d(>ng c6 lµc tac dl;lng bAng k:h6i luqng chfit long nhan v&i gia t6c dong 
chay. 

Hydrostatics 
Thu,;,unh 

Force elfed through 
pressure area 

F=P..A[.N] 

2.1. Ap suit thuy tinh Ps: 

Hydro,mechanics 
ca hqc crrat long 

Hinh 1.7 

Ps = h. p. g = [N/m2] =[Pascal] 

Hydrodynamics 
Thu:ii a9ng 11,tc 

Force effect through 
mass accelaration 

F - [kg_m] -m..a-,. 
s-

Trong d6: P s la ap sufit thuy finh ( hydrostatics pressure) 

h chiSu cao c(>t nu&c [m] 

p ty kh6i cua chfit long [kg/m3] 

g gia t6c tr9ng truong [ 9.8 m/s2] 

Ap sufit thuy finh khong ph\l thu(>c vao hinh dang cua binh chua ma chi ph\l 
thu(>c vao chiSu cao c(>t nu&c va ty k:h6i cua chfit long. 

Trong cong ngh~ thuy lµc, cac cong thuc tinh toan va cac s6 li~u ky thu~t 
cua thiSt bi, nguai ta dSu dung ap sufit thuy finh va tu d6 g9i tilt la ap sufit P. 

Vi d\l vS ap sufit thuy finh (Hinh 1.8) 

Reservoir: h""' 15 m 
p = 1000 kg/mJ 

g = 9.81 m/s/ = 10 m/s." 

Ps=150000Pa =1,Sbar 

F = P.A LNJ Hlinh LS 
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Tren hinh 1.9 mo ta quan h~ lµc -:- di~n tich va ap sufit, vi d1,1 dS nang chiSc 
oto c6 trc;mg lµc tuong duong 150.000N, nguoi ta su d1,1ng ngu6n thuy lµc c6 P = 
75bar. V~y piston dn phai c6 di~n tich A=?. 

A= F = 150000N =0 002 N.m2 =0 002m 2 =20cm2 
P 75.105Pa ' N ' 

2.2. Truy~n lqc ( Power transmission) 

Theo dinh lu~t Pascal, trong binh kin, ap 
su§.t 6 m9i diSm c6 gia tri nhu nhau; lµc tac dl,lllg ty 1~ 
thu~ v&i di~n tich bS m~t tac d1,1ng theo cong thCrc: 

F =P.A [N] 

do v~y hinh dang cua binh chua khong c6 y 
nghla. Trong hinh 1.10 
, ta c6 P1= P2. 

Do d6 chi cAn m9t lµc nho FI c6 thS thµc hi~n m9t 
cong vi~c v&i lµc l&n hon F 2 thong qua moi truang 
chit long c6 ap suit. 

Tu cac cong thuc: P1= Fi/A1; P2=F:JA2 

suyra: _ Al 
Fl --F2 

A2 
Hay h~ s6 khuSch d~i lµc la: A2/ A1 

2.3. LU'U hr(}'ng 

Trong thuy lµc h9c, luu luQUg chit long dugc ky hi~u la Q 

V 
Q=-

t 

Q = Llfu lliQ'ng 

V = -Th€[ tfch 

t = Tho'i gian 

2.4. PhuO'ng trinh dong chay lien tl]C 

Q=A V 

Q = Llfu ll1Q'ng [m)/s] 

v =Toe d9 dong_ chay [m/s] 

A = Tiet di~n ngang [m1
] 

[m3 /s] 
[m;] 
IS] 

Hinh 1.9 

Hinh 1.10 

Doi vai dong chay lien t1,1c, ta con co : A1,v1=A2.v2 =canst 

Q 
Ho~c A=- hay 

V 

Q 
V=-

A 
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Bai 1: THIET BJ CUNG CAP VA XU LY D.AU 

1. Cung c§p nang hrqng dAu ep 

Trong he th6ng di8u khi@n thuy 11/c ngu6n nang lu\1ng dti(Jc dung d~ he ho~t d(ing la 
d.4u ep. De cung dip nang hf(Jng cho hi? tht3ng di~u khi~n thuong sfr d1,mg thie't bi bdm dd11,. 

Bdm diiu la m(H. phin tit quan tr\mg nha"t cua he th6ng dieu khi6n thiiy 11,ic, dung di 
bie'n cf nang thanh nang lu'<,1ng cua d~u. Nhung thong so' cd ban cua bdm la lliJ.l lLi(jng va 
,,. ,.t 
ap suat. 

Llill lu'<;Jng cua bdm ve Iy thuye't khong ph1.1 thuqc vao ap sua't (tru born ly tam}, ma 
chl ph1,1 thuoc vao kich thtfdc hlnh h9c va v~n to'c quay cua no. Nhung trong thl,tc te' do stf 
ro ri qua khe hcl giua khoang hut va khoang dgy, giua khoang dily vcli hen ngoai nen llill 
hfgng thlfc te' cua born nho hdn hiu hi<Jng ly ly thuye't va giam din khi ap sua't tang. 

1.1. Cac lmJi bO'm 

1.1.1. BO'm banh rang 

Bom banh rang c6 kSt du nhu ffinh 1.11 

Kfhiiu 

N A I' I"' .,, ~ b' b' h ,.., I' ., .. th d,I!" th,/! ,. h kh' th~ ,. h • b ~ guyen y . am vl<;:c cua dm an rang a s\l ay 01 .· e tic : 1 e tic · cua uong 

hut (A) tang, bmn diiu hut, thlfc hii;n elm ky hut; va khi the' tich giam, bdtn ci!y diu ra 
bufing (B), th1Jc hii;n chu ky nen. Niu tren duong di cu.a diu ta d{it m(it v@.t can thi ditu se 
b" h~' 1 . A At ,, ,., l "'t Jt!-1 ].. h A " ,itA ];E • ,. ? '" k,., ,., 7 1 c. ~n ~1 u;i.o nen mq ap suat n 1a u.µ11 pul,l t . u9c vao uQ .un cua sue can va et ca u cua 
bdm. 

LU'.U htqng bdm banh rang dttqc tinh theo cong thuc: 

Q
- 2nd.m.z.b.n 
- 1000 ·'l'J.v [1/ph] (2.3) 

Trongilo: 
m- mo dun cua banh rang [cm]; 

d- altang kink vong chia banh rang [cm]; 

b- bi r9ng hanh rang [cm]; 
n- so' vong quay trong m(jt phut [cm]; 
z- stf riinJ!; 
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1.1.2. BO'm canh g~t 

Bom canh g~t drrgc dilng r()ng rai hdn bdm banh rang do 6n ~ vi hiu lu<jng, hl~u 
suit th~ tlch cao hdn. 

Luu lucjng bom co th€ thay d6i b~ng each thay ddi 09 tech tam. 

Buong 
diyB~--. -

....... 
Buonglllllllll!illl _ _,,,.. 
hut A 

Stato 

R6to 

Canhg~t 

hinh 1.12 Barn cdnh gqt tac /lqng ilan 

Luu luc;rng ciia bdm canh g~t tac d9ng m(Jt ky nhi~u canh duqc tfnh theo cong thuc: 

Tronga6: 

1.1.3. BO'm pit tong 

Q;;;; 21rd.b.n.e· 
1000 

d - FJitiJng kinh stato 

b - Chilu rgng canh gr,it 
e - FJ{) If ch tam 
n - Slf vlmg quay cifo roto 

[Vph] 

[c,.m]; 

[cm]; 

:[cm]; 
[vong/phut]. 

(2.4) 

Bom pit tong co kha nang lam kin t6t hdn so voi bom canh gijt va banh rang, bdi vijy 
bdm pit tong duc;fc sit d1,tng r(jng rai trong he th6ng thiiy li,tc lam viec d ap suit cao. Phl_t 
thu{k vao vj tri cu.a pit tong d6i vdi r6to, c6 the phan biet chung thanh bdm hu'ong kinh va 
bliongtrQ.C, 

1.1.3.1. BO'm hmrng kinh 

Bdm diu pit tong hudng ldnh c6 cac pit tong chuySn dt)ng hudng tam vo'i tn,J.c quay 
cua roto. Tuy thu9c vao s6 p1t tong ta c6• 111ll luc;Jng khac nhau (hlnh 2.12). 

1 

Hmh 2.12 Bnm piston hw'lng klnh 
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Luu 11.ic}ng bdm htiong kinh duqc tiJili theo cong thuc: 
m;12 

Q--1 

-.h.i.n.10-3 [l I ph] 
4 

Tr01igd6: 

d - Dztang kinh pit tong [cm]; 

h- Khoang ch{ly pit ton.g, h = 2e - (l.3 - 1.4)d; e: i1Q ljch tam 
i - S6 pit tong; 
n - Sif vong quay cua riito trong mi}t phltt. 

1.1.3.2. BO'm hmrng tr1_1c 

(2.5) 

[cm]; 

Born pit tong hudng try.c la lo~i bdm co cac pit tong df t song song vdi ttvc rOto va 
du'.QC truyen bing khop n6i voi tn}.C quay cua d9ng Cd dien (hlnh 2.13 ). Bdm pit tong 
hudng tn,tc c6 uu diSm la ldch thudc nho g9n va h,u hit d:~u chinh ltiu. ducjc nht:1 dieu chinh 
g6c nghien cua ke't ca'u ma nghien d trong born. 

ID.nh 2.13 Bdm pit tong huang tr~c 

Luu lu'.'gng born huong tivc dti(Jc tinb theo cong thitc: 

[ll ph] 

Trongd6: 

d - Diti:mg kfnh pit tong 
D - ititang klnh tren 116 phan bd cdc xy lanh 

i - Sf/ pft tong; 
,,,-.Ji.· ..._ ? ' A 

n - so vong quay cua tn,1c roto 

a - goc nghien cua roto wJi tr;tc quay 

[cm]; 
[cm]; 

(2.6) 

[vglph]; 

[d9]. 
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2. B~ diu 

2.1. Nhi~m v1_1 

- Cung ca"p diu cho he th6ng lam vi~c theo chu trinh kin ( ctp va nh,n d&u chay v~). 
- Giai toa nhiet sinh ra trong qua trlnh bdrn d!u lam vi~c. 
- Liilig dqng cac chit cijn ha, do biln trong. qua trlnh lam vi~c .. 
- Tach mtoc. 

2.2. Chqn kich thmrc b~ diu 

Bfii voi b~ diu di d(>ng~ the tich dttQc ch9n nhu sau: 
V = 1,5.qv 

B6i voi loi,d be' di u cff dµm, thi tlch bi diu du{Jc chQn nhu sau: 
V ;;;; (3,0 - 5,0).q,,, 

Trong do: V [lit] .; qv [lit/phut] 

2.3 K~t cftu ciia b~ diu 

mnh 2.14 mo ta b{, ngu6n cung ca'p ming luc,ng diu. Khi d9ng cd (1) co di~n, born 
d!u lam vi~c, diu du(1c hut len qua qua 6ng hut (15) cip cho h~ th6ng dieu khi~n qua cua 
ap (5), diu xa dti<Jc cho ve l~i thiing (11) qua caa (8) qua b9 l9c (16). 

1 

3 13 

l 
l 

13 16 

Hinh 2.14 K€t cilu b9 ngu6n d.iu 
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D~u thu'c1ng du'\1C dd vao thung (11) qua IllQt cua (10) ho' tri tren nlp hi lQC va c.6 th~ 
ki6m tra mii'.c din dq.t yeu ciu nho mit diu (9). 

Q ' ' .,,. ~b" J/;d}/;b"' d}/; h;..,, ,,.,(7)r--=.1:. .,, -"' '.4'h mm sat ap suat cua Q nguon au ang ong o ap suat . um tq ap suat gtul ~n 
? · J/; d •A:.ll 1-.? ... 1.b"' · ... ·t·' '·-"'(6) cua nguon u'gc weu t·u.u.1,u ang van an oan ap suat .. 

2.4. Xfr ly diu 

Trong h.e, thffng cti~u k:hiEn thuy lt,(c, viec xu ly diu thlfong dung din b9 l9c diu. 
Hmh 2.15 la cac be) l9c voi cac kich thuoc va duing to,i khac nhau. Trong qua trinh 

lam vi~c khong tranh khoi d{u bi bii'n do cac cha't bin duc;rc ~o ra tu hen ngoai hay ban 
than cua no. Nhilng cba't bin nay da gay ra hi~n tu'9ng kvt cac khe hd', cac tie't di~n dong 
chay lam anh huong fit lcln de'n stf 6n dinh ho~t d(>ng cua h~ th8ng va hu hong. Do do 

1.." th.,,/ d}/; .,, "" th .~ ,t " b" 1 d}/; jf,l' ... ·' h,.,,.t bl! d.~ nh" " trong u~ ong · au ep La · u'ung gan cac Q QC au ue ngan ngua c a an u.mm. • ~p vao 
ben trong cac Cd ca'u, phin tu' d~u ep. 

B9 lqc d,u thuong ~t d o'ng hut cua hrnn d~u. Tniong h<Jp cin d&u s,ch hdn, d~t 
them mqt b(i ni1a o ciia ra cua brnn, va mc}t cf 6ng xa cua he tht3ng dffu ep. 

Luu hf(Jng chay qua b(> lQc dffu, ta dung cong thuc tinh lttu llf(:lng qua luoi lQc: 

Trongdo: 

Q;;;;a A.Ap [l l pli] (2.9) 
'l 

A- di/n tich toan b6 bi Jn{it lqc [cm2
]; 

L1p · hi? U tip cua h(j lqc ( L1p = p2 - PI) [bar]; 
rt - do nhm ilQng b/c cua dOu [P]; 

a - h? slf l9c, J4c tntng cho lit(Jng ddu cJuiy qua bq l9c tren ddn vj dijn tfch 
va thlti gian: [1/cm2.pl1]. 

Tity thul}c vao J4c dilm cua bl} lqc, co thl lay a == 0,006 - 0, 009. 

Hinh 2.15 Bq l9c 

■ MOt s6 each lip bO lq,c <bin trong h~ tho"ng 
Tuy theo yen c!u chit lu<1ng cu.a dfiu trong he th8ng di~u khi€n, ma ta c6 the liip cac 

b{> l9c d~ 11 a cac vi tri khac nhau (hlnlt 2.16). 


