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LOI NOIDAU 


"Bem, quql. may nen,~ la n~t trong nhilng 1Mn hoc quan trQng cua sinh FJi~n nglmh 

may ui.t thiet Of thllc plttinl. may va thilt bj h6a. chat. Cuon sach -BGnt, qUf,lI. may nen" 
nay dllgc vilt dl!a trtn giaO' trinh citng Mn dii duqc dung lam tallJ.~1/. Iu)c t4p chink eha 
sinh viln cae nganh trln eua Trueing dqi h{)C Brich k/wa Hll N~i trang nhung n4m gan 
dtiy, 

Nt>i dung cud" Stich de etjp <Un If thuyFt eua cae loqi bom. qU4t V4 may rum. ~n 
co so nhung Jj thu)/4t dd MU, dun ra nhflng dq.n1J kdt cdn t(ji, uu cria tung loqi, NgOOi 
NI, adeh cOn d~ ~p delt c6u tq.o c~ thl cUa niQt s/J bam, quqJ va l1WY nen hi~n dang iuu 
hh:,th tnfn. th~ trl1.i.mg. S6i;h cOn de c4p din ~ thOng bant, quq.t va nuiy (ten tJU!u!IK dung 
treng t~c t( san. XUtIt d cdc nM. may h64 cht'i.t. thl/C phdm.. (finlt. hoci cae nhli coo tang. 
c6c trg,m bam v.v. 

Sach s~ ph#c tllf to't eha vitc nghiln cuu, giang ciq.y, ~ t4p trong cdc tNiong dJ'!.i Me, 
tm;;g h(JC chuy~n nghi~p, d~y nglil, dlm.g thi:Ji ding co tch tho nhilng nguoi dang c6ng 
tdc d cae vi~n nghi~n CUlt uiJ. cae c(/ sd co san. xutil va 8U dl.mg clie l09i nt6,Y Irhf.. 

Thtt nguyln cua ,cae dQ.l lU(1ng chit fiu $U dlfn.g h~ do 1llimg qudc M (81). 

Tron.g qua tnnh biln. Stnp'l.,tuy dd cO nhi~u c6 gimg song khdng trd.n.h ihOi nhilng Sf) 

fJufit, mong cae bq:n d/}n.g nghilp tla bqn doc Xtl glift, gop J ki£n dl hoon chtnh trong cae 
1~J1 ttii bu_n SQU. 
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Chtrung J 

KHAI NI~M CHUNG VAPHAN LO~I 

Bt1m, qU~l, may nen In nh6m 11111Y cong tae trong cae l~i may thuy ll,lc. 

Khi tii qua may ellng tac, hru the thu nM.n na.ng htqng. Ngtl'.jfc i4i khi di qua mAy 
d¢ng hIe (tuabin thtl.y l!.tc) thi htu the cho Rang htqng. Trong qua trlnh nh$n hay cho 
nang h.t",ng cUR IUD th6 d~u tnAn thea djnh lu~t BecnulL MO Mnh b~t d~g cUB. may 
cOnI' Ule dllqc th' hi~n d' hlnh 1 .1. ' 

NAng lu~ng E ma h.tu the di qua may cOng tac dil nh~ dtt~, th~ hi~n d phudng 
trtnh: 

Cl 
E ~[P, + p-­

2 
+ pgH, J - [1', 

c',
+p­

2 
(1.1) 

trong do: 

PI' P1. - ap suc1t etta [du the u,;i c.ti~ru 1 va 2. N/m2; 

C p C2 • v$n tde c-ua htu the t\ll diem 1 va 2, mls; 
g ~ gia t6c trqng truong, m/s2; 

p • kh6i hlQng ri~ng eua hiu 

the, kg/m3;, 

HI' Hz - chi~u cao tf,li di~m 1 
vA 2 so vOl ml\lt thoang ella b~ htlt, 
m. 

Ap sug-t eua hlu th6 do bing 
cae thd nguy{!,n khac nhau: ~' 

1 kG!cm2 = 10m H20 = 
9.81N/cm2; 

1 mm Hg = 13.6 mm H20; 

1 atm6tphe kJ thu$.t = 10m 
H 20; 

1 atmotphe vit 1,9 "" 10,33 m 

M .. yC(!~ 

P, _L-=r;--t.-'_'_.J 

L~ 
Hinh 1.1, Sv dO nguy~n ), ho~t dQng ella 

H,O. may cOng tAco 
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Khi ap suft PI' P2 cfUI;!C do b"ng met c(lt chat long thl phtldng trinh (Ll) chuyGn 
tMnh' 

0.2) 

NAng ht9ng E nUl ch't 16ng nb.n dllqc thoo phuong trlnh (Lt} hm;tc (1.2) ~~ng 
th~m t6n tbn nAng hlCJng AE do cha:t long ehily trong Duly eong- tAc se III nitng luqng 
Ii thuy~t Ell' 

H~ sf) hi~u d\lng Mng ItlQ'ng cuu may ct.ng tac sE'! Ja: 
E E H H 

1111= =::-" =-- (L3) 
E + D.E -Ell H + dR HI! 


Cae nuiy cong tac him vi~c: thea cae nguy~n Ij chlnh gau day: 


~ nguy~n Ii tb~ deh; 


- nguyen 11 ly tAm; 


- nguy~n Ii canb nang; 


• nguy~n !i phun ti3 • 
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C/urung 1 

cAc NGUYEN LYHO~T oQNG cUA SOM, 
QU~T vA MAy NEN 

2.1.NGUV'N LY THE TicH 

Nguy6n If the deh dUQC ung d,mg d€ thi€t ke vii. cM· t~o bom vA mllY ntc:n. D6t v¢i 
bdm thl hiu the 1& cae chat longj con d6i vilt may nen thi luu th~ IA cae ch4t Itht hay 
hai. Nguy6n ly chinh eua may lao t~o ra ml)t dung deh thay d6i tit nh6 d'n Ian vA ngttqc 
l~i. Khi dung deb ella may Hi gia tri bAng kh6ng tang dan d~n ghi tTt l¢:n ob't co th€ 
dU<;Jc Jill qua trinh hut luu th~. Khi dung tlch ghim dan ve gia tri khang lA qua trInh 
nen vA dlfy h.tu tile. Cd: m6i I1n hut vA diy, may v~n ehuyl1n du~c nU)l htu lut;1ng h.tu 
tb~ nh«t dlnh. Dung deb nay phv: thujjc va:a et1u ~{) v6. vOng quay eua may cung nht.t 
dnh ch't va tip hIe ella hiu tht. Trong qua trlnh may ho~t d~ng s1,( thay d6i trli'ng thai 
eua hiu th~ luon Ulan then dlnh IU.$t sau dAy: 

PV = const vA pyk "" canst, (21) 

trong dd: 
P . tip suit hlu lh~; 

V . thl deh htu th~; 

k - h~ 06; k ~ 1,4. 
Khi may lam vit?c vOi hiU thd kMng co di-in (khf V = ronst} can tranh tang hay 

giAm qua nhanh the tien lam vi~c elia limy d~ khong lAm btt hong rna)' bo.c chay dl)ng 
cd do qu~ tat Mu6n the din chu y: 

• truCk: khi cho may ch~y phAi rna van ch*n phIa CUa day; 

. lap van an toan de xa nhanh 11.10 tU' tit khOng glan nen sang kh6ng gian hut eua 


mAy, 

Tit nguy~n Jy th~ deh co thti thie't k€ va che' t:,.o ra rat nhif!U ki.!u may hom va 
mliy nen, ~ dugc d~ c~p de'n iJ cac phlin sau, 

1.1. NGuyeN L'" LV TAM 

NguyAn Ii nay dUQc dog d~ng cito en bdm. qu~t va may neiL Hlnh 2,1 giUp ta 
nghiOn cU'u chuyen dc)ng cua Ittu th6 cbua dAy trong Mnh nlim giiiQ hal vdch hlnh \'ttnh 
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khuy~n song song nba\J, eAch nhau m¢t khQang b va hal vach ch&n cO cbi~u cao hAng 
C. 

K~nh chua dlly hi'u th~ co kh6i htt;Jng neng 
P. quay chung quanh tlhu 0 v(jj v~n t& g6c w, 
Ta xet tbanb phhn cds hIU the cO' kh6i hIQng 
dm trong k6nh gidi hljlD Mi m$t cong cd blin 
kinh r va r "'" d,. (phAn dtt9c g$ch cheo}. 

dm =: p.a.b.r,dr =p.f.dr, (2.2) 


f ... abr • di~n tlch m..t cong cO Mn kInh r. 


L\lC ly tAm dR tac d{tng )~n tbanh pbln 

eh(t long dm du~ th€ hi~n lJ cong thde: 

dR = . adm =-rw2dnt. (2.3) 

M~t khac do co chenh It;!ch ap suat gifta hai 
m,t cong eua thAnh phln chat lOng n6n co m~t 
h,tc huang tAm d.F tile d1,lng l~n dn"t. Lv:c hubng 
tAm. duqc thli hi~n d ding thllc: Hirth 2.1. Nguy6n (y Jy tAm. 

<IF ~ rip + dp) • rp ~ fdp (2.4) 

Di~u ki~n cAn bAng ella kMi dm th€ hj~n cong th1ic: 

dR+dF~O (2.5) 

Tbay cae gia tri lJ dQU tl"en vA<l ta cO': 

" r.w'::. p,a b.r.dr +a.r.b.dp = 0 

hay (2 6) 

Tinh tieh phA.n trel') Ht 1 tC\)a VilO ella k~nh) d€n 2 <etta l'a) ta se thu dllqe hi~u ap 
su't Pl, • PI cua kenh, Dd ehinh It\. nang hit;1ng rna cae luu the lhu dUQc do di qua k~nh 
quay. Neu chung t.a ch.t t$O cae Unh H€tn tiep t~n vimg t.rim se cd guong dllng cUa 
wm, qu~t hOi!:c may nen. Coiu tf,lO eua H'ng lol,tl guong se dulj'C de c$,p den d cae phAn 
sau. 

(2.7) 

trong do: 

Vj t::: w.rJ; 

U 2 ;::: WJ,!;< 

n . s6 vbng quay eua kenh, vg{pb. 

Cling thtle (2.7) eho ta. thliy cae kBt lui).n fiU day; 

1) Hi.u P2 ~ (nang htQ"ng' rna hw th~ thu du~c) ph\1 thu{)c. vAo p. Kh6i ItlQng disP l 
eae luu thG fat khlic nhau. 0 di~u kitm lip 8u(t khi qu~n hip aul'H khong khf ~n m~t 
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n1.t(fc hi~n) thl kh6i lu~mg rl!ng eua nude Mn pp 830 111n kill'Si lUQng riang cua khllng 
khi. Vi v*y phiri Jam dly gubng d~ng (nlhH eUB bam Jy tArn truoe khi khoi dQng, 

2) Mu6n P2 - P J Ibn thi cUR 1 dng phlli gan 0 va cua 2 thl ngU'qc I",.i. 

3) Hi~u P2 - PI phl,l thu/}c vito blnh phuong gi« tr; cUD sd vong quay n vA ban kfnh 
eits ra r Z" 

'film gilie v~m t6c C1 = U 1 + WI; C;z "" U1 + W z khOng nhi'tng ph\l thu~c vt\o &6 
vong quay n, ban kfnh 1"1' 1'2 rna ebn ph\! thu~ vao hloh d~ng ella vlieh ngAn gina cAe 
k~nh (canh) clia gubng dQng. 81/ tAng cua d~ng nang khOng ph'tJ thu(Jc vllo 81/. gia tAng 
cus ap su4t vi tam giac v,n t6c d cua vAo nM hon (I cua rat tne lit C < Cz,1 

Up U2 ~ v$.n t6e yang, mrs; 


Wi' W2 - v(in t6e t\fC1ng doi giua luu th€ va canh guhng d¢ng. m!a; 


Gil C2 - v$n teSe tuy~t d6i CUR htu th~, mIs, 


Canh clla guong d{lng cd the cong v~ trudc, v~ sau; cong nhi~u h~c ft. 


Cthh cd thf thAng thee huang kl0h hay nghH!:ng v~ tNbc, sau; canh cO th~ cong 

mlJit t1'\1 bO$c cong xoAn. 

%.3. NGUY£N LV CAN" NANG 

DAy Ja nguy~n If du~ dung trong thi€t k~ v!\ ch~ u"o ("..inh nuiy bay. Hinh 2.2 th« 
hi'n ti €t di'n ngang cua cinh, chieu chu~n d()ng cua htu the' cung cae htc tac dl,mg 
J~n canh, 

R 
Dong luu th.e ehuyen d.gng tu xa d@n 

canh v(ij v$n t6c WeD {xem nhli On djnh 
hU(ing v~ vtln Me) trulU Um canh. Do canh 
dJ)t ngbi~g mOt g6c ,; so voi dong luu tM' 
n#in phia tr&n lung canh ~o ra cae :ltOalY luu 
th11, ehfnh vi vl)y rna dong htu th€ dll ute 
ct¢ng l&n clnb m¢t h,te R eo phtldng tl:lO voi 

H1.nh 2.2. Ngu~n It canb nAng.
phttdng thAng dung m¢;t gdc ..1.. L1jC R dltQc 
phlin tleh thanh Ry (} lie nang) va R~ (l1JC 

clln): 

(2.8) 


trong do, 

Cy - h~ sO ty l¢ cua hic nAng; 

C. - b~ sf) ty h~ ella, Ive can; 

9 



s . b~ m~t canh, m 2; 


y • tTl;mg hlQng rillng cua hlu th~, N/ml; 


g • gia t6c trc;mg tnlCJng, m /s2. 


Nguylln Ii canh nAng cbn dllQc ap d\1ng trong vi~ thi«t k« cM tao tuabin may phat 

dien, gu~ng d(lng cua bdm vA c6nh qUf.'t hlllmg tn,lc, may nen hllllng trl,lc . 

5 


J 

1 

M 

/I 

Hlnh 2.3. Nguylln Ii c(u t~o Mill canh nAng: 
1- gu~ng dOng; 2- gu~ng khu~h tan; 3- tr\lc; 

4­ vo bam; 5· d dll . 
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Hlnh 2.3 the ht~n nguy~n Iy ellu t~ eua bdm ee.nh nang (quen gQi lit bam trl,lC 

dung hay bd:m huong 11'1,1C) . 

....-'\: 

, 

HJllh 2.4. Khai trid'n m4t d.t Mnh tru di qua Hinh 2.5. 'llnn giJic V\ln t6c. 
A . A 11 hlnh 2.3. 

ffinh 2.4 th4' hi~n TI)~t ('At hi~h tfl,l quanh gu'bng di)ng di qua A ~ A {j hlnh 2,3 va. 
khai tri6n l'8 - hlnh 2.5 . the hi(;n tam gilic ~n tOe d CUB vim CUll gubng dQng. Thm 
giae v~n t6c ~ cU'1l ra th~ bi~n II hinh 2.4. 

~ C j "'" W! + VI; Cz = W2 + Uz (2.9) 

Tit hlnh 2.3 ta. thA:y: khi gu~ng dt)ng quay dU'~i Me d1}ng cua mOmen quay M thl 
mroc s~ dUQc hut va day I~n qua guOng khufch tan (cHnb tinh) chay veo 6ng d,"y, L\tc 
R tac d1,1ng l~n gubng dQng qua cAe cliuh gul'!.ng. L\fc nay dUQ"c phAn deb thanh J\lC 
thAng dung R f vI\. h!e ngang RN. L\lc R.[ Me d\1ng len g6i dO' ch~n; I\lC RN t1;\O ra mOmen 
can cO X:U hllong bAt gu()ng d¢ng quay theo chillu nglt;;Jc I~i. 

Gubng khukh bin cd ttic dyng bien dQng nAng CUB chiit long hlc rbi gu<>-ng df}ng 
thRnh the na.ng, 

~u t~o CI:l thll cus gui"lng d(lUg cllng nhl1 gueng khuech tan dl1qc d~ c$p (,), phlln 
sau. 

2.4. NGUY~N LV PHUN TIA 

Nguy~n Jy nAy dt,fa t~n cd sa dtnh lutt bao toan nang h1t;Jng cua dbng htu thl'f mA 
Becnuli dll the hi.n qua phuong trlnh gall; 

c1 . 
P + p. - + p.g.(Z + H,) ~ const, (2.10)

2 

trong d6: 
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p ~ kb6i htQng ri~ng cua htu the, kg/m3, 

e - v$.n t6c dbng chAy. rot$; 

g ~ gia t6c tn;mg trt10ng, mls; 

Z • ehr~u cao c(tt ch1.H. long; 

HOM tn} hie dU'i1ng 6ng. m. 

Tii phuong trlnh (2,10} ta tha:y: khi v~n t6e tang I~n thllip su«t se glam di ho~c 
ngu11C II;lL Nhu ,,*,y ~ ch6 dong chAy cua htu thtf 00 ~n t6c IOn (mi~ng ra cUR vb! 
phun) ta 4lo ra kh6ng glan 00 6ng tMng v.Ji ndi cln but chilt iong h-o~c hdi; eMt long 
hay hm se. d\l~e hut vB. cu6n theo dong chAy. Nang su§"t vA ap su§t cU8 thi€t bj lol;U nAy 
tily thu¢c vllo v~n t6c et\a dbng chit)'. 

Tb!6t hi lam vi~ theo nguy~n ly nAy du;;u:: ap dl,lhg d~ hut chAn khOng cho cae thil1t 
hi c6 dung dich. ~ m~t It thuy/!'t thl no co th~ t~o ra dUQc cht\n kMng hoAn tot.n. Khi 
do trong dieu kj~n ap sust khi quy~n tac dl,Jng Il!n m$t thoang cua b$ hut thi thi~t hi 
nAy eO chi~u caa hut teSt da d61 voi mtoc Is: 

N 
HII "'" 760.133.322-- "'" 10,33mH20. 

m2 

Thiel b~ nAy din phAi cd phuong ti~n de tq.o ra chuy€n d¢ng li~n t\lC cUa dong hm 
the' chfnh (thUC1ng dung bam Iy tAm). De bien nang htQ'ng d¢ng nAng thAnh tb~ n6ng 
thl sau khoAng hdt phei lAp tMm 6ng clln. 

Phuong phap tinh toan thi~t bi nay ~ ~ e$-p a phln sau, 
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