
Chuung 5 

MAV NEN 

5.1. PHAN LO~I 

Nhi~m vy etta mliy nen IA nAng lip sut1t cho mOt chAt Iud nAa- do vA cll'p dO: hlu 
htc;!ng eho qua t11nh cOng ngb~ khac; t~o ra all tuln hoan cue. l11u th& trong cbu trlnh 
(may ~nh) ho.c duy trl lip su«t chAn khOng (c6 chln khOng, sl.y thAng hOB) cho thiEt 
bi khac, trong tntbng hi;fP nAy may nen dU'9c gQi lit bam ehA.n khOng. Mliy Den cd tht 
phAn IOli nhu sau~ 

a) May n~n lam vl~C thea nguy6n Iff thIS deh, g~m co: may n~n pittOng'. nuiy n4n 
Tbto cAnh tntQ't, may nt!n tryc v't \"V", 

b) May neD Iy tam, 

e} May nen lam vi~c thea nguylln It canh ni\ng. 

d) May nen tuye, 

e) May nen m~t ho/ic nhi~u c(p, 

g) Thea d6i tUQ'ng min: may nen khOng kh., may nen kM CO2, may nen hal NH3• 
may n4n hdi freon v,v,,, 

h) Thee d$.C di6m ellu ~: may nen kin. n'*a. kin vA nita ho (d6i vbi d¢ng 00). 

Sol. MAy NEN PIITONG 

5.2.1. Qua trlnh hut vil .~. trong may .~. pittOng milt Clip 

May nt!n pittOng lam vi~ thea nguy~n Ij th~ deh. Trong m~t mtiy nih't IOf.li nAy cO 
thi cO m¢t hay nhi~u C1,Im pittOng va xilanh; pitt6ng chuy'n d.gng qua 14i (hOfC l~n 

xu6ng) trong lbng xila.nh. Dinh xilanh co lAp dIa yan d'y (ho*c vita d4y vita hllt). KhOng 
giaD trong lbng xilsnb gidi ~n giua hai Q1~t tJ'htlng vuOng gOc \'61 tf\lc xilanh di qua 
hai dilm cM't cua pittong gQi 18 tbl deh que! cua pittOng. Khi pittOn&, c~ XIl dAn dIa 
van lit. qua trlnh but) ngUQC l~i 11\ qua trinh nen dtiy, M6i m~t vOng quay cUB tr9C may 
thi C1}.m pittong - :dJanh th\i'C hi.n dtlQ'c mQt IAn hilt, nen d~y cnJIt khf oAo dd. Thl ticb 
hut Iy thuyet cUB may nen bAng tU' tick qtt't cUR m¢'t pitt6ng nhln vd'i 86 pittang va 
ohAn VOl 56 vong quay cua tr\lC trong m~t phdt. Th~ tfeh cua hai hay \hI rnA may hdt 
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vi n'n troog m~t phut bAng th$ deh hut 11 thuyl1t nhAn. vbi h~ s6 up cua may oa:n. 
Ap suft cua kh{ hay hoi: chiy vAG may ll~n gQi Iii lip suIt hut vA. khi d'i ra Ia lip eu«t 
d«y, Khi bi n6n thl ch1lt kbf tAng ap suIt, giim th€ deh vl tang nhi~t d¢. Dung nube 
hote khOng khl matt d6 14y b6:l nhi~t IU4ng ella khl bj nen va lam ngu~i mAy. VJ v/)y 
qua trinh n~n la qua trinh do~n nhift vdi chi stS n < k (chi sIS dOl}.n nhi~t). Hinh 5,1 
bi€u: di'n nguy60 ly cAu t$O vii h~t ct~g cua may nen pittOng. 
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If,, ':<,
Htnh 15.1. Nguy;1!;n Ii du 4\0 va ho~.t 

d~ng coa may nen pitU'lng: 
1 . thAn may; 2 ~ billn; 3 - xilaoh; 

4 • pitMng thong (din van hut l&p lJ 
dlnh pittOng); 5 ~ van hut; 6 . dIa van 
d'y~ 7 • van d«y; B • nap; 9 - 10 xo ep Hank 5.2. na thj chi thj CUB. may 

dis van 6. nI!n pittOng. 

Hinh 5,2 bi,"u dib chu trlnh lAm vi~ cUR may nSll pitt6ng t~n db thi P - V. con 
gQi lA db thi chi th. cua may olin pitt6ng, Khi pittong ~ di'm ehQ dutd la hoan tbAnh 
qua trinh hut, thif tlch hdi NH3 rna may hut du€,1C la Vbl ' 00 ap auS't lA Pl' Duong 1 ­
2 Ie qua trlnh n~n da bii!"n (khi pitt6ng chuy€n d~ng tit dtl(jj It;u': 

pyn = const. (5.1) 

otTf}.ng thai dh'~rn 2 thl van dtay 7 rna, hai eO lip su~{t P2 tran veo dtlbng d!ly. Dl1bng 
2 • 3 Ih qua trlnh dAy CM may. day Iii qua tl'lnh dAng ap: 

P2 ., const. (5.2) 

The tfch hdi d'y vllo 6ng d!(y fa Vd , Di~m 3 dug vai hie pitt6ng d€n di'm ch6t t~n. 

Dil ch€ tl),O cbinh Xge d~n dAu thl kh6ng gian giila ml\it pittOng vA dia van d«y 6 
vin cbn rnQt gia tTj IA Vo gQi lis tM' dcb ch~t. Vo ciing lit th€ deh bdi NH3 con ll};i sau 
qua trinh day 00 lip sul'lt Ie. P2' Khi pittOng chuyin d~ng ltuOng thi th~ dch Vo lHi dAn 
ra tbAnh VD, Nhu vj)y 3 . 4 Iii qua trtnh dAn nO' ella hoi NH3 du trung khOng gian ch~t. 
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d6 ellng IA qua trinh da bi~n vd'i chi 86 n.'; 

pvn' = canst. (5.3) 

Duong 4 • 1 IA qua trinh hut h<J1 v(1i lip suat P I cUR may n~n, qua trlnb nay cung 
I. dAng lip: 

PIa conat, (5.4) 

Nbtt \'$y duoog yang 1 - 2 - 3 - 4 ~ 1 la db tbi chi thi ly thuY"t (dubng li~n) CUB 
may nen pitt6ng', 

Th1,lC Uf bao gib cung co td"n tblt lJ quA trlnh hut (4 - 1) vA dt(y (2 - 3), Do co sde 
y va trlt hIe ella van htlt n~n ap suft trong xilanb may nen pbAi th.l1:p hUn PI thl van 
hut moi mo, va qua trlnh hut ch~y tl1 4 - 1 theo dUCsng dut dO$n. Tttdng t\l cung do 
sue y va trc) h,te ella van dfiy nan lip suA:t trong xilanh phAi caa hdn P2 tM van day mcsi 
de hoi nen tritn van 6ng dfy_ Vi vt.y dttbng d~y I~ dubng dat d~n 2 - 3. 

Gili sit thOug glan ch6t trong :dlanh dd lUll de khi nen tit ap 8u«t P 1 d~n P]. thi 
~n b¢ hoi ~ d~n vAn kb6ng gian chi!t, Kbi .I1:y duang nen § III tit 1 d11n :I. Khi pttt6ng 
cbu~n d¢ng uguifIC l<J.i d4 th\iC bi$n quli trlnh hut tbl hOi tit khong glan ch(t tl1i dAn 
ra chif"m toan b¢ the deh nhll truoe kbi nen, qua trlnh 1.i di tii: 3 dfn 1. K"t quA. 1A 
may vin chillY nhung chang hut vll dl1y thtq:c chut hoi baa, Hi.u quA cua cbu trlnh 
1 - 3 - 1 I. bang khOng ~ = o. 

5.2.2. C6ng nen rieng, cong sutit va hit" suit cu. may nen pitt6ng mot cip 

5.2.2.1. Ciing ntn ri~ng (:Da mliy ncn pitbing m(rt ellP 

Qua trlnh nen trong xilanh co th' iA dOi;l1l nhi~t voj chi siS k,da bifn vai chi s6 
n. 	 > it hOI)\C Ii < k. dling nhi~t "'''i n '= 1" 

Cong n~n rl~ng lit oong ti~u tOn dl nen m~t kilogam hOi hay khl tlt lip s'dt PI d€n 
P 2> no dtteje kj hi~ tity thuOc qua tclnh nen nbtt: 

An - oong n'n ri{;ng trong qua tdnh 4a bil'rn, thOng thlli'Ing may nen dUQC lAm mat 

Pp Vi ap aWlt V8. th€ deb cUa hdi 1I di €m dau qua trinh nen. "2' -k ; 

ni!:n n < hi 

At ~ cOng nen ri{;ng dAng nbi~t; 

Ak - c()ng nen riling do~n nhi~t; 

All = 
n 
-- P)Vl [ 
n 14 

T, 
-
TJ 

~ l1i (b.b) 

It <: k; 

tl'ong do: 
N In' -

III g 
TIt T2 - nhi~t ~ dlu va cu6"i qua trlnh n4fu da b!en, oK. 

Thay PIVl = RTI vao {5,S), ta cd: 
n 

A, = -- R(Tz ~ T t ); (5,6) 
n - 1 
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(5.7) 


C 
Thay R ... C ~C vA k ~.:..t vim (5.7)1 ta eo: 

• ' Cv 

kJ 

kg 
(5.8) 

trong do: 

AI! • cOng n~n ri~ng (j thuyG't; 

C" - nhi4t dung ril!ng th~ deb. kJ/kg. d(!; 

C - nhift dung ri~ng tip Built, k.I/kg.d(l;p 
T l • T2 ~ nbi~t d() dau vA cutii cue qua lrtnh nen d~n nhi.t. °Kj 

if> i2 - entanpi ena hoi hie dlu vi cu6i qua trlnh nen, kJ/kg. 
Pz

At "" PtVtln -. (5.9)
PI 

trong do: 

In - IOgarit co 56 e. 

5.2.2.2. Coog suiSt t.'ua may nen piltdng m(lt cap 

Congsul1t nen lj thuyet Nil cUR may nen dtt(k: dnh then di"eu ki~n {S.lO) va rung 
lil c6ng Buat chi thj )y thuyft ~I: 

(5.10) 

trong do: 
, Gil " kh6i hlf/llg hoi htlt nen dut)c trong don vi thbi gmo, kg/sj 

Pl . kh6i l\t~ng liang cua hcri l11c dAu qua trinh nen, kg/m3; 

Vq ~ th€' t{c,h quet eua pittUng, m'l/s; 
_ Jt.D2 n 3. 

Vq - 4 .$,0:;, 60 ' mis, (5.11) 

a day: 

D • duCJng kfnh trong cda xilanh•.m; 

S -; khoitng ch~y CUll pitt6ng, m;, 
z . s6 pittong; 

n ~ s6 vbng quay eu.R trl,lc may, vgJph. 

COng thdc {S.lI) dung eho may co pitt6ng hie d\lng m~t phia. Khi pittOng tac d\lng 
hai phia thi Vq duQ'c tinh nhu BaU: 

n.D2 n It n 
V _ -- 2.8. - +- {D2 _ dZ)z.S ­

q 4 604 60 
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__ ____ 
n 

hay: V =- (5.12), 4 
trong do: 

d • dttbng kfnh cua can pittlmg, m. 

C6ng thu-e (5.10) chua dnh dG'n tdn tbA:t tb{i' deh vA t,6n tha:t nang htQ'ng cua may 
_~ ~_~~h_~.~ .~~ 

.6 cl1p A: 

(5.13) 

trang do: 

AJ - Aoh huong eua khoAng h~i d€n khA m\ng hut cUll may nen. No phy thul)c 

vao kh6ng gian chG't va hi~u suit giua trtloe va sau qua trinh min: 
V

(5.14)AI =-'h 

V" 
{J dly: 

V hj vA V'll dut)c tfob HI ~ thj chi tbj (I hlnh 5.2; 
,(2 - h~ 86 anh hl.tong cUa qua tl'lnh trao dbi nhi~t gifta ndi va th~nh xHanh; 
A) - Anh hUong eua d~ kin cae van hut cung nhtt d~y khi dong cung nhtt Btl dong 

rnO dung luc eua chung; 

14 . anh hu~ng d(l kIn eua xecmang vii d~m kfn giua di8 van ~ dJnh ::dJanh. 
'I'hd deh hdi hay khi rna may nen htH va nep du<,c Jl\ v:: 

VI = ..t.Y q , mJ/s. (5.15) 
H~ &6 clp J. eua may nen ph\l tbuQc vito ca.c may du'1c che t<:10 va co th~ tta db. thi 

bay bang. 
Voi cae may hii!ln u?-i tht cae gia trj COG )." aZI .1. 3' A4 nhtt sau: 

Al = 0,7 + 0,9; 12 =.0,9 + 0,95; Aj ::::: 0,95 + 0,98;..4 4 = 0,98 + 0,99, 
C6ng mt chi thi th¥c t~ ~ cung chinh b\ cl)ng BUat thl/c N{ {qua trlnh hut nen 

thl,ie Uf trong may ueu) dut!c dnh theo bieu thuc sau: 
~ = N j .:::0 VtfPi .kW, (5.16) 

trong do: 
Pi . ap su§t chi thj trung binh, kN/mz; 

Vq ~ th€i deh qoet eua may nen, ml/s. 

5.2.1.3. Hi~u su't (':UH may nen pittoog R)Qt cMp 

Hi4u suit qua trinh hut, nen trong may nen pittong dUQC danh giti bl\ng h~ 56 nang 

luC}ng 1Ji.' 

• i 
(5.17) 

G, 
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trong do: 

All ~ cong nen rj~ng Ij thuyet: 

All = ';: ~ i JI kJ/kg; 

;) dl1y: i 
l
• 12 . entanpi cUa hdi ~ dan vil cu6i qua trlnh nen Jj thuyet, kJ!kg; 

GIl • kht'li hil1ll1S' J:y thuyl1t. mil may h\it dUfje, kg/a: 

GIl"'" PI'Vq, kgjs; (6.18) 

G l - kh6i hi;;rng til'l,fC t€ rru\ may nen hut dUQC vOl ehu trlnh th'l,fC, kg/a: 

G, "" p,Vp kg/a, (5.19) 

H~ s6 hAng htqng IJj cung tu)' thul>c vli.o lot;\i may nsn' CI,1 the, no cllng dlf(]C tra tu 

db thj hay bahg cilng vdi M 56 cfp A. . 

Ngoii tdn tha't 1\l\n8 h/l/ng do el,1 sa! I~h cdR qua trinh thl,fC voi qua trlnb Ij thuyet 
(qua trlnh dOf,m nhi~t n = k}, may con chiu t6n thJ:t do ma sat d cae bQ pMcn chuy6n 
dQng CO hQC, Tdn that nay dtlt,'c th~ hi~n bang h. 56 hi~u dyng C<J h9C 'ic: 

N, 
(520)"Ie = -N' ' 

, h 

trong do: 

Nt! ~ cOng su«t hiEfu d\lhg, kW : 
Nt NlJ 

Nil ,c_= -"" Nt + N m"" kW; (6,21) 
~, ~ 

~ dAy; N ml< ~ cOng suft khAe ph\!c rna. sat: 

(5.22)N m~ := V'l'Pmit' kW; 

" cong thuc tren: P ml< • lip su§.t ri~ng ma alit, kN/m1 
, 

0' dnh girtn dung ta co tha' lily: 

ttl; := 0,86 + 0,93. 

H~ s6 hi~u dyng chung 18 ,,: 

" j;> "'j''',' (5.23) 
COng Built dl;\t Mn dhu ra min tl'\lC may ill Nh (chua kG eOng su«t khac cung nhi,ln 

truy~n dQng ttl tr\lc may nhtt cOng suat bom dau v,v".); c6-ng su;!{t d$t len tr~c d(mg co 
keo may nen Iii Nd ; no dU1;IC danh gia Mng M so truyen d¢ng 'lId; 

N, 
~.- .~ ~~ 

Nd 

'ltd' ph\l thul)e ve.o b¢ truy~n nhu; truyen dQng tr\i'C tiap, qua khop m"l!m hay dai 
thang, 

N,
Tlt cOng thdc (5,24) ta cd: N, = - , kW (5,25) 

q" 
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5.2.3. Nguyen If <liu t.o vii h..,t d(;ng elia mlly n~n piU"ng obi)u CAp 

5.1.3.1. Nguyen lAc cilia cap Di'n 

Khi bi nen, cae chill kbi hay hoj tAng ohitt dQ gan li~n viii &\1 tl'lng lip su4t. Nhi~ 
dQ cutS! m6i Jln neD ph\1 thu¢c vito cae y6u t6 nhu: nhi~t d¢ d?tu, ban chat moi lolJi khl 
vil qua trlnh lam nuit khi ne-n. Nhi¥t d(l cu61 phl:! thuOc VaG tj 36 n~n m: 

Pz
nl =- (526)

P, 
trong do: 

PI' P2 - ap suft dlu, cu6i qua trinh nen. 

Bang 5.1 th~ hi(on sv. phl,l thul)c cua nhi~ dO cu6i qua trinh mtn vlio nt, phltdng 
phlip lam mal nUlY cUa khOng kill khi b, nen m¢t ilin. 

Bdng 5.1 

' . ; 
, ~II 454 4()<1 

I 4')1 "'3 
i 

i,
.. ...! 

Vdi may cd h/u hlqng Ion thl nen m¢t cap chi ap dt,mg viti m s 4, D6i voi cae chn 
khf n6i chung tlli n4n mQt ca:p ghi tft m :s g 130 tOl dn. n6:n lay m. = 7. 

Khi m > 8 tb! philo chia cap cho mliy nen. Tit hai dip tra J~n gQi Iii nhi~u cA:p; 56 
cKp dUQc ky hi~u la c, 

Nhi~t dJ) cua hdi j khl cal) ~ lam chay dau Mi trdn, lam pbAn huy de ch~t khl bl 
nen. D6i vm hie nhiin I~nh tM nhi(}t d¢ euoi qua trlnh nen kh6ng duct:: cao b<1n 120"C 
(393"K). 

Nen nhieu clp khOng nhung lam ma.t may 0 titng el1p rnA cbn film mat trung gian 
giua bal c.(p nen, Nhi'f v*y nhj~t d~ dhu eua clip trnl hal khang thl1 caD bAng nhi;tt dQ 
cu6i eua. cjp thll nhilt. Nhi~t d* eua cap sau phy. thu<>e vAo vi,c lam ngu(li trung gian. 
Ngoai rk neu cilng nen den m¢t tip sulit thl min hai eitp tUft ki~ru nang htl,1ng hdn nen 
m¢t clip. 

Nen nhilu c§p dOl h6i may nen phde taP hon ve c4u ~o; kh6 v,,"n bimh. sua chi'ta; 
gis thanh ban dlu can hdn. 

147 



__ __ 

S6 c(p nen c ph1,l thuQc vAo ty s6 nen m: 

,m 

~ 6 1 

6 - 30 2 

30 - 100 4 

100 - 150 5 

> 150 6 va nhil!u hdn. 

COng suft CUB m6i cfp nen dnh tUdng t~ nhU may_ nen mOt dp. COng su4t cua 
may nen nhieu cAp bAng t6ng cong sut(t cua cae clp trong mliy. 

Thl,tc hi~n nen nhreu cap bang cac nuiy nen khac nhau; bang m¢t nuiy nen co cac 
c1,lm pittOng - xilanh co dubng kinh khlic nhau; bAng may nen co pittong va xilanh phAn 
b~c; bang may nen co cac pitt6ng va xilanh nhU: nhau chia thanh cl,lm co so lu:~ng khac 

nhau. 

S.2.3.2. cac d~ng may nen nhieu cap 

1.~~ ~~_~ ~_~~_~ 

viii nuiy nhi~u cap 

Phuong ph8.p nay tien lc;1i la vi~c dnh toan tung may {J tung c(p thu*n ti~n nhu 
may nen mqt clp. Cai khri 11\ lam sao ch9n duc;1C c4p may phiz ht;Jp ve cOng su(t, nang 
su(t va cac yl!u Call khac phil hc;1P voi d6i tu'~ng dm min. Hlnh 5.3 thli hi~n Cl,lm may 
nen hai cfp bang hai may nen m¢t dip. 

1 

Rinh 5.3. Nguyen I.>' cau t\lO va ha~t d¢ng cua nUIY nen pittOng hai cA:p: 
MN!. MN2 - may nen thap ap, may Den cao lip; LN - thi6t hi lam nguN trung 

giaD bAng nuoc. 

Trang h~ th6ng l~nh thi vi~c lAm nguOi trung gian co the tht!c hi~n bAng cMnh sy, 
bay hoi trung gian cua tac nhAn l~nh. 

2. Th1.f,c hif!n nen nhi~u c6.p bltng nt~t may nen co cae C'!-nt pitt6ng - xilanh co duong 
kinh khac nhau 

Lo~i nay co Uu di€m Is g9D hon so voi hai may rilmg bi~t, vi~c phAn b6 ty 86 neD 
dUc;1C xac dinh. Dung dch nen cua moi c1,lm qUyl~'t djnh duong kinh xilanh vB 86 ][ilanh 
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CUS c\tm (y. phil hqp 
vdi C\lm kia. M~.y d~ 
dlng trong "tn hanh. 
00 tht! di~u chlnh nAng 
su4:t bAng tv d()ng. 
Ki~u m\y du~ sl't d"ng 
nhiAu tl'Ong thllc U' 0 
nhi!u nube khac nhau. 
Vbi eOng su4t vita thl 
mAy co cae pittOng 
xilanh slip theo hlnh 
chii' V bay W. 

May cO: attl'Jng kinh 
xilanh Ibn th. cae c~m 
pltt<lng c6 tM d~t 

vuOng gee nhau, hay H"inh 5.4. Ngu~n Ij OO:u tJ,to clla may nen pitt6ng cO 
dij.t nlm ngang vA ducrng kll1h xilanh !mae nbau! 
nguQe chi~u nhau (xem I • :kUanh th4p ap~ II " :tHanh cao lip; a) xUanh sAp theo 
hlnh 5.4). dJ,mg chit V~ b) xilanh ~p vuOng gdc vOi nnau (m~t 

3. Nen hai clip thlng dtl'ng. m¢t nlm ngang); c) xiJanh sAp nlm ngang 

bAng pitMng ph4n b4c vii d6i di~n. 

tac d~ng hai ph1a 

LO/ili may nay dut;i'c th~ hitm d: hlnh 5.5 s, ehu trinh nen (j Mnh 5,5 b, CJtu t$o cua 
may gbm xiJanh va pittbng phAn b$.c. KhOng gilln I hi phia tip 5U(t tha:p> II .lit phia ,.tip 
su«t cao, LN IS. thiet bj lAm ngu(d tt'ung gian bang nuac. 

Ng\ly~n It ho.t d(lng cua no nhu sau: khi pit~ng ehuyen d(mg tu t1'ai qua ph81 thi 
phfa kh6ng gian I thJ1C httn qua trlnh dAn nd' V~~ Il 3' ~ 4', hut 4' ~ l' val ap .mlt Pl 
< P (ap 6U8t khl quy6n VI clAy Is may n~n khOng khn. D{';ng thZJi :rcAy 1'8 qu!i tr~nh nena 
3' - 2" va d~y 2" . 3" trong kh6ng gian n. Khi pitt6ng chuyt1n d"ng tit phil qua tTAj 

thi trong I x4y ra qua trinn nen 1! ~ 2', dlly 2' - 3', Ditfm 2' III t~ng thai khi van My 

c~.I~.jp I~~ 
suilt nho hdn Khl' 

= P (ap n7h­Pz t 
sul'it. tru.ng 
gian) , Dbng 
thoi trong 
khOng gian II 
xlty ra qua 
trlnh dan nd' 
khI chaa trong 
khOng gjan 
eMt V" IA 3". 4"o 
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va qua trhlb hut kh{ tu thiet bi lam ngu¢i LN 1ft 4" ~ 2' . 3'. 

Dubng kinh xilanh D va duong kfnh phln nhQ (gUing nhu can) Cua pittOng phlli 
dam bllo cno hai dung deb I va II lue ((to nhl1:t phAi theo ty I~ a.p Built neD, L('j;$i nAy 
cd ctfu ~o dan giAn. 

4. Nen hai cdp bling piU6ng phdn b4c tdc d¥ng nt41 phia 

Ngu~n Ij cAu ~o va h~t d{mg cua may lo~i mly dtf~c th€ hi~n 6 hlnh 5.6a,b. 

fJ*~----I-

, 0 0 

t; 

Hinh 5.6. May min hai cap veti xilanh vA pittong cimg ph!\n b~e; 
11) du t~o; b) db tM chi thj. 

Do tac dl,1ng mgt phta. nf!n qua. trlnh but :xlfy ra d6ng thbi i1 ph'a thap ap I vB. caa 
ap II; duang nhi~n khi nen eung dbng lhbi CJ I va 11. C, nuiy m$n tOJ}.i nay can co khOng 
gian chua kili nen cUa thiet bi lam ngu¢i LN du 16n M tranb bi~n d¢ng ap suat tit P'2 
d~n P2 qua. Ibn, VCii clip thl'lp I thi: 3' . 4' Ill. dlin niJ khf cOn dU' a khOng gian che"t. 
4' ~ l' lit qua tTlnh hut, l' - 2' lit nan, tl,\i 2' thi van d,"y ella I lila kbl tran v~o LN, 
2' 4 3' Ie. qu.4 tnnh dlfy. veH clip CIlO: 3" ~ 4' 1& dAn no; 4" - 1" II\. hut khf tit LN, lip 
8Ul1:t hut ~ 1" bAng lip suilt t~i 2' 1ft P'l ; 1" ~ 2" JA nen; 2" - 3" Iil day. 

May nen lo~i nay cho hlu hlqng kh6ng dtIng deu 0 ca hat c§:p; vi v~y h!e phan bd 
thea thbi glan cung kh6ng dong tf@u. Dl! may eh1;lY 4m thi eln cO bann dA cO kh6i hl~ng 
du Ibn. 

Ngoai ra am may nen Pitton! phAn ~c nhi~u ~p khac, xem tid ii~u [2]; [3] . 

5.2.4. Ditu chinh nang • .,At da may nen pittiing 

Cae may nen d~u gan H~n vtli b~ th6ng mil no phv.c Vt,L Kbi may nen dung dI 140 
ra dong khOng kh£ co lip su(t ph\1c Vl,1 chu ngu~n ti~u thy ella elmg ngh~ nla do, thi 
ap suitt hut eua no lUOn I~ P 11 (tip suItt khf quy~n noi d~t mAy), con lip su«t d&y ('-' dia 
ra cita c(p eao Mat) lu6n ph\1 thuQ~ vau ngu~n ti~u thy. nhieu hay 1t han na.ng suIt 
cua may. Trong h~ tMng l,nh thi nilng su4"t eua may nen gan lien vQi nt'tng sul(t I,nh 
ella M thong. Nang suat nhitt eua cae thiet hi bay hcri Ion hay nhO hon nang auat cua 
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ml1y nen SI~ dAn tol ap su1{t hut cua nd se cao hay thap. M~.t khae, nAng SUitt cUa may 
nen tang hay giilm sCi lam ap SlJAl ngung ti,l (hay tl'ung gian) sf! cao hay th.(p, 

Nhlf v~ di~u chinn nang SUIlt ella may nen nhAm dap ung y~u chu cOng ngh~ sit 
dVng khl nen, sao cho nAng su~t, chat hlQng t6t nM:t. gi4 thann hl)., tutS! th(! may dUc;1c 
lau diti, an toan, 

Dil!,u chinh nang smtt cua mAy nen g~n li~n vai ap Bult hut va dify cua no, Di~u 
eh1nh cO th$ bang thu cOng hay tl"f d9ng. Dieu chlnh bAng thu oong dOn gian nhltng d~ 
cb[nh "lie va an toAn kern. Di~\~ chlnh t\1 d¢ng thi chfnh xac, an toan nbung gia d~u 
tu cao, NA.ng Built khi (hdi) nen cua ml5.y nl!n (J m6i MP du<;tc th~ hi$n d: cOng thd'c 
(5.11), (5.12). (5,15). Ttt cae e6ng th(fc t~n til thA:y de d~ lUc;lng chu y€iu Is: dubng 
kfnh D, quang dtfbng S, s6 vong quay n. s6 pitt6ng Z, M S!'S kholing hl,\-i ..\," Otfang kfnh 
D va quAng cb~y S thlibng khong thay dOl khi da eM' t~o. nen chung khOng tham gia 
ditlu chinh nAng su.!!t. TY s6 cua chung thuCtng 111: 

S S 
D "" 0,6 + 019 vA D =1 + 1,5 cho may nen pit~ng tac dl,.1l1g' hai phfa: dung cho NH3· 

, 
o 

I P 

I ~~; t 
. J E 2' 2 

\ 

\ \ . \ \ 
, 

\I ,, 

, \ ,,\\v. • " f 

0r-­ v"' v.'• i----"' • • 
~ , 

, 

+--'-\"­__-'..---4. 1 

~'-~l- j i' ···_-v 

Htnh 5.7. m thj chI thl bi hi'n d~ng HIrth 5.8. SI,! bi'n dlilng cue. dt} th~ 

khi dung pittOng d6i dinh d6" tang chI thi khi ch~n bOt cUB. hut. 
khOl\ng h~i. trong xilanh. 

a) Di~u chlnh nAng suit thong qua 86 vong quay n cua tr\lC may Iii 16t nht1t, nhtfng 
e~n cd dQ;ng cd thay d6i dlft;fc so vOng quay. D6i vd"i d*ng CCf dilt trang, hay tuabiD dung 
keG may nen thi d' dang thay d6i sd ¥bng quay hon d¢ng Cd di$n. 

b) May nen co mt;t e\J,m pittting ~ xilanh thl co th~ di~u ehfnh thOng qua h(! s6 
kho'ng h~i lJ. tAng hay giam dung dch khoang h~L 

Dung pittong eo co eau dlch chinh litp 0 dliu xiJan.h d6i dinh vf1i pittong lam vi~c. 

151 



Khi cAn giAm nang suAt cda may 
nt$n thl dieh s:a pittOng ph~ d~ tang 
khOng gJan ch«t, vA ngu~c l~i. -,

Ij Li ~ - _I \Phltoug phap nay t6i da cd th~ 
, \

glAm 50% nang au«t va thubng ap 
\ \dyng eho may nen c6 vua vii ibn. 

Phttdng phap nay khOng kin h te. \ \ 
Xem hlnb 5.7 ta thA:y V'h < 'h, \ \ 

\ \V'If <~. 

c) Dung van va. dllCJng vong de fh~~ 
sa khl tit cUa d«y vl eua but CUR 

ymay. eAch nay don gian song ciing o 
kbOng kinh t~, dbng thai lam tang 
ea.o n..hi~t d¢ khi nen. . 

lIinh 5.9. na thj chi thi khi kenh van ht\t 
d} Dung van ehtn giAm bot hoi hong may nen pitt6ng. 

hut v~ mt1:y. 

Phuong ph'p My co thf thue w.n bang tbli ctmg hay tl,i d;)fig, Tit hinh 5.8 t8 th'y 
V'n -< Vir Blti vi khi ddng bitt van ch$n c1ta hut thl lip suat hut ch1 th! giam xu6ng P' I < P J 
nAn cau trina sA Is l' - 2' - 3 4',w 

e) K6nh xupap ht\t Ham eho cae van hut cua may nen 1u6n () t~ng tluii mb}. 

PhuC1llg phap nAy dtt"c ling d9ng ~ng xm trong cae 10l!-i may n~n pitttmg m~t c4p 
va nhil!.u ~p 00 nweu cym pittbng ~ xHanh. Cd cl,lm pittfing - xilanh nAo bi k.~nh I' 
van hut III nAng s~t eua no blmg kh6ng vi bm dUe<! hut vao xilanh baa nhi~u si! IlJl 
quay ra khoi xilanh tJ1} ~ khoeng hut My nhiau each nay khong ap d1,1ng duQC cll{) may 
non thAng dbng (Wi pittl>ng thUng ed van hOt lAp I< dinh). 

Mu6n giilln baa nhi@u nAng su4t tht lam k~nh bliy nhi~u C\lm van hut, Duong 1i~n 
(j €2J thi chi thj tr~ hlnh 5.{} Hl khi kt\;nh vttn hut, DUdng drlt do~n Is lam vi~ binh 
'huong. 

Mu6n lAm Unb cae la van hut ngttbi ta dung cd r.«u g:Om: cy.m pittong - xil8nh nh6 
dung ap hIe CUR khi nen della ddy hay dung lip suat d~u va cae thanh truy~n dAn d~n 
t;$n hi van hut hlnh trim hay hlnh vanh khAn (chu 0). 

Ap 8U~t (1)a khi hay dAu lac d\lng ten pitt~ng va co cau ~o ra h,rc du nang Unh 
14 van, hO$c ~p hi van hut {tuy c11:u u,.o) d, gift no II.lOn m(), Viq,c di~u khi6n CO' cliu cd 
th~ bAng tay hay t\l dl')ng, Thong 66 tin hi.u d~ mAt ngttoi ta nhln thily (khi di~u chfnh 
thd cong) hay role lip hlC cam nh.n (khi di'eu khil1n tI,t dQng) lit. ap 8u4t hut (voi M 
th6ng l~nh v,v.. ,) hay ap $u4t dlty (m'y nen khOng khf v.v ... ) rale ap 8u't st:! dlta tin 
hi~u dong hay mit van di.n ttl: t~n dUbng 6ng dAn hoi hay dliu den co du d~u chinh. 

5.2.5. CAu ~o eua may non pittbng 

~t c«u e\l th« ctla cae may nen pitt6ng ra:t da d.,.J,g. 1\ty v"y tung msy deu cO cac 
b~ ph$.n chfnh y~u sau dAy: thlin may. tX\lC khu,Yu hoy l$ch tam, xilanh, pittong, bit;n, 
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con tntijtt. ae pitt6ng cae van 
hut va van dfy. h~ tMng born 
dlu Mi tNfn, b$ th6ng JAm 
mat may. esc dbng hb ap hte 
dll.1, tip hIe m6i cfp nen, hOp 
d$m kIn cho d,n pitt6ng vA 
dlu tn,iC 1'a cua May nen phia 
nh{\n truy~n d(>ng lU d~ng cd, 

c'e van ch$n dt.~ a caa hut. 
di'fy, van tNti dUtlng nCH tat, 
van an toan, hAng di~u khie'n. 
Klcb clt eM cAe b¢ ph.n, s\,t 
sAp ke'p caa chung ph... thu(}c 
vao nAng sul1t m3/s; bay W, 
kW, kcalJh (d61 vc;i may n~n 
hoi l~nh trong tnay h;tnh nen); 
ph... thu*c dJ,tng may n~n: nllm 
ngang, thAng diingl chii' V, WI 
mliy n~n eO d¢'ng cd kin, nUll 
kin vA h~. 

V~t li~u d~ eb6 ""0 cae b~ 
ph.$-n ph" tbu(Jc do tinh chit 
eoa khf n~n. D<;J dAy cua titng 
b(! ph.n ph\! thu~ V8.0 eMf dt) 
ltlm vi$c nhtt ap sl.uH~ nhi~t 
dl), v$.n t6c clluy'n d¢ng. d¢ 
rung v.v." 

Sau dAy Uk m~t 86 may 
nen dung trong h. tb6ng nf$n 
khong khl v~ trong h~ tMng 
l~nh. 

5.2.5.1. May nt. klWng khl 

1; May nen kh6ng kht 
mqt ctfp 10t# nho 

May thubng J~ thAng 
dllng, duijtc lap lu6n tl'An btnh 
chua nAt» ngang cd banh xe 
d' dich chuyb d;; dang. S6 
pittbng va xiJann tit 1-2, 
xilanh dUQc dlle Ii~n cAnh tAn 

E 

.;:i 
o 
o 
~ 

nbi~t df lAm mAt bing khOng khL Lol\ti mAy nay dung phd bi~n trong dich VlJ S\l:a chita 
nho ~tO. xe maYl hay eSc phung thi ngnitm. 
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2. May nen khong khl nhi~u ca.p 

Hlnh 5,10 thl1" hi~n c4u tI;lo cua may nen khOng khj nAm ngang hal c4p. C\lm Mn 
phAi 1A c«p thllp, Mn trai lit c.(p cao. Dtlbng klnh pittOng I. 620 mm vA 370 mm, khoAng 
cn,y cua piUOng la 220 mm. Luu htl,lng cua may 11\ 100 m3/ph, lip suft khOng kh£ sau 

,...,~!;: ~IH;=",,' ! 
, 

Rink 5,11. Cliu tl,lO ella may nen nam c§p thing dtlng;, 
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neD hal c4p 18 9,I05N/m2, COng BU.l(t d~ng co df~n dang ~ til 360kW, 

Hinb 5.11 l~ c6u tlJO cua may nen khOng khi nAm dp thlng dUng. Cym bl'!:n pbAi 
lit nen dp m¢t va c4p b6n, con c\Jm b4n tl'lH gtlm dp hai. ba vA nam. Cd c4u truylln 
d{)ng gbm trvc khuyu, bilin, con trugt, clin pitt6ng. 

Bam banh rAng hut dlu a khoang may, dly d~n cae bl) pM.n d' hOi trOD nhu l'S dO 
tn,lC khuyu cac b"c bilin, con truqt. BGi trdn xilanh bAng b. th6ng rl&ng. Sau m6i ~p 
d~u co thi4't bi lAm mat khang lth£. Ap su§t sau nAm c6:p nl!n lit 220.105 NJm2, 

May nen khf cacbonic cung lil may n6n pit-tOng nhi~u c4p. neS cO du y,\o gi6ng MU 
may nen khOng khf, nhung kfeh thudc nhA hon, 

5..2.5.2:. May tttn pitt6ng tron-g he fMQg I~nh 

MAy nen trong h~ thong l:.nh cO nhi~m Vl,l hutl nen vl\ dA:y hoi bk nhAn d' nd tbljc 
hi~n tuln hoan trang h~ tMng, Vi ~y cl1:u ~o cUa no pM! dap Ung dU'1c nAng su6t 
l.I,mh Ct nhi~t d(l thap tit OUC dt1'n Am baDg ehyc °C th.m ehI hang trA.m °C, Ap suA:t sau 
khi nen phl,l thuQe: vao tlnh cbat eua t.ac nhiln khi ngUl1g tl,l lJ nbi~t d¢ thttbng, tit 25 
d~n 50°C (dung nUlle thl.tbng va kb6ng khi d~ lAm ngttng tl;l tac bhAn). Ap suit ngttng 
t\1 eua cae tac nhln th6ng d\lng nhu:. freon 12F . 12 (R • 12); F - 22 (R - 22); NH1, 

F ~ 502 (R ~ 502) til)' nhi~t dl) moi tl'ltbng nuOc, khong kb!. nd dao d¢ng Ut 10.105 de'n 
20.105N/m2. Ap 8ult hut ph\J thu~c va.o Hnh cMt cua ~e nhAn vA nhi~t dt) bay hdi tb(p 
ehn co. VI dl,l vlJj NH) thl tn = ~ 70°C cO P = O,11,1<PN/m2 (tip su§:t tuy.t d6i) IJn 
. 0, 89kG/cm2:, ap suA:t chAn kbOng (~O.89.103 N/m2). 

Do v~y 86 d(p nen cua may min troDg h~ th6ng l~nh ihuI:tng lit 1; 2; 3. Cdc hQp 
d~m kin CUR may Min khtmg nhung dam hac s\1 iam vi~ blnh thubng CUll may mil ebn 
chlSng ro r1 tac nM.n hOi DQ d~c hl:li, dAt v.v ... 

C6ng sul1t I,nh ti~u chu.(n cUe may nen thl1dng la W , kW; nang RuBt IlJ.nh IA kcal/h, 
D\ta vito do ngltbi ta chia may n~n thanh: I~ nhO cO Q ~ 9300W hay dttoi 8000 kcal!h;o 
lo,i vita cO Q - 9300 "n 58000 W (8000 d~n 50000 kcaJ/h); lo~li IOn c6 Q > 58000Wo o 
(50000 kcallh). 

May neD trong M th6ng IlJ.nh eon gin vifi t~n hie nhAn Jf.nh: tn4y nl!n amooiae, 
may Den freon, , . . 

a) May nen amoniac NGUYEN HUNG TAM 

May nen amoniac thu<tng co d~ng nam ngang, thAng ddng, ehu V, W. May n6n nlm 
ngang IS. lof,U cbuyen dQng ch4m: v$.n tlk pittong tit 1,8 den 3,66 mIs, SID = 1,1 + 1,6 
(kh61 cMu Au), SID 1,4 + 1,6 (kh6i My). Ty sII Ir~n cho tblly kMi MJ IhI~t k« mayp 

ntSn vOi. di'@u ki~n nhi~t d¢ ngUng tl,1 cao hon kh6i eM:u Au, no phil h~p v~1 xu nong. 
Mtiy nen mim ngang thutfng dung troDg cAe h$ th6ng l1;lnh ella e4c nha may bda ch«t. 
san xu«t chlit nO' va cong Dgbi~p n~ng. CAu 4\0 mia n6 gidng nbl1 mlly nen k.hOng khl 
nAm ngang. 

May MD hoi flmoniac m/)t ('.«p gem e6 IoQ,1 hai bo~ nhi~u pittong d$t thAng d\tng, 
ehu V vA W Hinh 5.1 1ii nguy@n lY ~u ~o eua may nen pittOng thAng dung, tbAng 
dbng (khi. hay heli di vao boong nen va di Ttl thea mOt chi4:}u), ~ nly cO pittOng thimg, 
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d'la van hut lAp ngay trin dinh pitt6ng. Hoi l~nh ttub"c khi viw sHanh khbng hi d6t 
nong nhu JOlji ngttq:c dong (eR van htlt va ~y d~u d~t (1 dla tren dinh xilanh). n~n M 
s6 ~p t6t hun. Ph'n ao mIce lilm mat xilanh chi gidi ht;n a phln hdi bi nen. Do khOng 
cO 00 cA:u con tJ"U'Qt n~n may &Vn va h~ s6 hil)iu dyng co hqc cao ht1n may nAm ngang. 
May thAng dung thU'itng eO m(lt, hai hay ba cym pitttlng xHanh. 

Tit Mn pittong trO l~n thl duq:c sAp theo hinh ('.hit V hay W . M.f.c dia nhi~u pitt6ng 
- xilanh nhung nhi'J each b6 ttl ~ng V vA W rnA nuly gQn. Cae h~ 86 cUa may d,ng nJ)y 
do nhieu pitt6ng n~n h~ s6 cap, M a6 nAng luq:ng kBm hdn lOf}.i hai pittong, Thy v$y 
chung cd uu dUj'm la cAn bAng dQng t6t hon, w~u chinh nang Sl.lItt bAng kenh xupap 
(van) hut 1. Nt th~n ti~n. 

MAy thlng dung, V. W. cd un di~m han 10l}i nAm ngang 1A chI c~n m"t M th6ng 
dhu hOi tron cho mQi ~ ph.n chuyen d.,ng nhu cdc d da tl'1}c. cae b,c bi~n, xilanh, tic 
pittOng. Bom dAu III lo~i Mnh rling hD~ pittOng nh6, d~u nhl)n truy~n dQng tu tr\lc 
chfllh cua may nen. Bol tl'dn xiianh bAng vang dlu chi ap d\lDg cho may n~n nh6 vi no 

~ 665'-~~~~~============lF--~ 
J I 

H,nh 5.12. Cilu ~o ella roay nen pittOng dl,lng chi'l V: 

1 ~ thAn may; 2 - kboang nUClc lam mat; 3- • xilauh; 4 ~ ey.ro van d'-y; 


5 • pitt3ng; 6 • 6ng niSi; 7 .... khoang huL 




da din tai va d$p thuy l\tc du dlu vao xHanh nbi~u qua mttc cln thi6t. 

Hinh 5.12 1. c4u ttlO eua may nen pitt6ng dl;\ng chU' V kj hi.u 1& AY~45 co nang 
8UA"t l{lnh JA 45000 kcaJ/b. $6 vbng quay IS. 1450 vg/ph, Khi chf" tI;lo, m4y n~n tbU'bng 
co nAng suit !fnh theo di_u kitn tiGu chu-«n quy dJnh eho nhi~t dO bay hail nhi~t dO 

.) hJ 
Bin.h 5.13. C'u t~o cUa may nen hdi freon cd dQng co he; 


1 - .ilonb 00 canb bin nhi~t; 2 - nAp; 3 - cacte; 4 - g6i dO; 5 - bQp d9m kin 

diu 11'\1C; 6 . ae pittong; 7 ~ dia van;. 8 - pittOng; 9 ~ bi'n; 10 - tn,tc khuyu; 

11 - d d6; 12 ~ bern dhuj 13 - than may; 14 - banh dsi thang; 15 - \taft ehl)n 


cua hut; 16 - 111O'i h?c Mnh tJ'\l' 17 - cds ntlP dlu; 18 w kfnb quan sat; 19 ~ ella 
.adAu.r-___ 

Htnh 5.14. May nen hoi freon cO ~ng 00 ntta kin: 

1 - cacte; z.. kh6i xiJanh. 3 • v6 d:~ng 00; 4 ~ n'p til.uh; 5 - dIa van; 


6 - t'"'le khuyu; 7 - """ da (6 tntQ'h 8 - 16 th6ng; 9 - pj.tong; 10 - t.c pittling; 

11 - bi~n; 12 ~ nap d{lng cO; 13 - 16 din dAu; 14 . van chtn eu-a bfitj 


15 • 'van ch$.n eua lI':y. 
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May nen amoniac. nhi~u c4p 
cd pittOng phlln b~c thing ddng: vii 
nArn ngang dIng co c4'u U;tO gi6ng 
may ntin kh6ng khi nhi~u clip. 

May nen amoniac nhi~u Clip 

d"ng chit V, W co cA:u l,>o cllng 
luang tl,t nhu may nen V. W m~t 
dp. Oi$m khac ill chia ra C\1ID 

pittong ~ xilanh th,p ap vi\ cao 'p" 
N6u cO b6n C\lm thl bao gil) cung 
eo m¢l C\im CJlO lip vA ba C\1m thKp 
ap. Cae khoang tren dinh xiJanh 
phA.i b6 tri cac 161 di eua hoi rMng' 
cho cac cAp. Cua hut bao gib cung 
to han cua dA':y. Mily co sau 
pitt6ng-xilanh thl cO b6n c4:p th«p, 
hai up cao; cd tam thl chis rlt eau 
tbA:p, hai can lip. 

KhOng du{JC:~ung cae ~t li~u 
dbng va hqp kim -dbng ad ch~ ttt.o Hrnh 5,15. May nen kin: 
cae chi ti~t cUR may n~n am'oniac, a • Vo. tbep; b . sato; c . thin may nen; 
ri~ng hQp kim gi,ila dtlng thanh vA d - xilanh; e • vIt dy; f - 6 do; g . dis. van; 
ph6't pho It dung ~l1Qc" b - nAp; i 6ng mao din; k - tryc lfeh tAm; 

Dhu hOi tron '}1Hiy nen khOng 1 . nap dlu trvc; m - r6to; n - bi~n; 0 - long 
hoa tan trong NF!j" xilanh; p . dlll tJ'Qng; :r - nap; s ~ khoang hut; , 

t . khong gian cua day~ u - ting d~y;b) May nen freon. 
v - diu di(m.

May nen freon cling co dlilng 
nha: thAng dung, V; W gi6ng nhtt 
nuiy n4n NH3: nhung can t4¢ C\1 the cUa cae bQ nM.n cd d~c thii Tieng dd phil ht,tp vOi 

freon, 

Cae freon noi chung, d*c bi~t Ia F - 12 (R . 12) cd kh6i ltt~ng ri~ng (m~t d¢ hdi) 
iBn gap 5 - 6 Ihn amoniae, dO nhot JOn, nang suIt l~nh rieng the dch hcri, nhc han 1,6 
IAn so veti NH3. Nhi~t d(t eua hai freon sau n161 JAn nen clng thap hon NH3, Chung co 
khA ning th«m qua cae khe ho nh6 ke ci dt) x6p cUR c8c ~t li~u dde t.h6ng thuong" 
Ch!nh vi v~y may nen freon phai co c4'u tJ,to phil hqp. 

Do d~ nh6t va kh6i lugng Tieng cua hoi 16n nlln tift di~n cae 16i at trong may nen 
vA !Sng din phlli lan. Nang suat l~nh r1~ng th~ dch nha dAn tili dn tAng d1i('Jog kinh 
xilanh bAng 1.3 lln so vdi khi Den NH3, Nh~t d~ hdi sau khi nen khOng ca.o thanh thu­
khOng cln lam mflt xilanh bAng tin nlioc. Phln 6:inh cua may nen chI cln lAm canh tan 
nhi~t dtf JAm ngu¢i khOng khi Iii dti<'c. Nham h~n ch~ sl! ro rl cus freon thi than may 
phai dlll! bAng gang h~t mjn eo tham gia cua niken; hgp d~m kin d'lu tr\fc (nlliy nen 
co dQng cU ha) cae gioAng a cae m$t IIp ghap pM:i cd d() bit kin ca~, ho$.C dung may 
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nen nue ldn, ll'uiy min kin. 

Dlu bOi tron may nen freon vl freon hoa tan lin nhau t1;to tbAnh dung djcit. M1tc 
dQ hba tan pby thut)c vt\o nhi~t dt) vl ap sua:t. Dillu nay d.e dAn toi pha va cbl do b6i 
tron. ChAng h~ dAu iJ khoang may cd nhi$t dO thi:p sa cO: nhi~u freon boa tan. Kbi 
bom dAu hut dung dich nay dlfy vio bei tron cae 6 da, ~p b~ m$t ~c bay hi nong hon 
lam freon bay hl1i m,nh kh6i dlu ll'lm hOng cb~ d¢ hOi tron. DI'> nhClt cua dlu (co freon} 
tbay d6i, nen bam dltu 1uOn d~t th«p hdn mue dliu trong khoang mliy tM t6t bon. Dlu 
eo trong hoi freon ll\m ghlm h~ $6 c«p cda may nen. 01 khAc ph\lc nhuI,'tC di'm nAy, 
ci\n c6 thi6t b~ trao ddi nhi.t ghln hoi but v~ may viJj hoi d§y ra kh6i may. 

Cae may nen ft'eOn cd thl dilng nen mQt 86 lo~i freon F ~ 12, F ~ 22, F ~ 502. N~u 
may n~n freon chI! u,.o thOng cd b¢ ph.n nao bAng dllng thl dung dil n4n NH3 ciing 
tf\tqc. DUdng nhi~n nang suit l~nh we nhau. ChAng h,n may nen hl"u BBC h di~u 
ki~n nhi.t d~ bay hoi to "'" ~100C, nbi(!t d¢ ngltng tl} tN =: 25OC. 86 vang quay 11 _ 1450 
v~ph khi nen F - 12, F ~ 22, NH j ~ cO nang suitt l~nh 38700 kcallh, 62000 kcallh. 
62780 kcalih. 

Hlnh 5.13 ltl C«u tl)O da may nen freon thing dung cd d~g 00 ho kil1u 24>B . 6,5. 
Hlnh 5.14 JA cau t{l:o mAy nen freon thing dUng. nus kin. }-finh 5.15 Itt may neb kin 
(tht!cng dung trong tu J~nh. may di~u hba nhi~t d¢ l~i nbo. v.v.,.). 

Hlnh 5.158 la e«u ~o cUB t6 hl,1p may nen blnh ngttng ki~u SLU 160E do hang» 

Mitwbishi CU8 Nhf,t BAn sa.n xu't, cO nAng suit l~nh Qf) :::::: 4SOOO kcaJlh b dieu ki~n 
to "'" - 45Q C, tk ;; +35°C. Trong t6 hlfp g~m co: hai may nen {HOD 22 (R - 22) hai dp 
ki~u MZ 62L d(u song song. 86 pitt6ng trong m6i may hi 8 (CI(p thfp 6, efp (,AO 2), sO 

yang quay 11- = 1430 vg/ph, cang 8U«t d~ng ca 35 kW, cti~n tip 380 V, 50HI, 3tp nang 
su§t l~nh crua t6 bQp cd th€ di~u chlnh ty dl)ng 100%, 75%. 50%, 0%. Hai mAy nen d.t 
ngay tT~n blnb ngltng eing chiJm nAm ngang. Cau ~o eua mliy lAo lo,i nita kin, xilanb 
sap theo W, belm dhu Ia lolP banh rAng. 

Hlnh 5.1-6 II clu tl;lo eua t6 h\1p tllliy nen freon 502 m(it dp vOl blnh ngling 6ng 
chum nam ngang; kiGu 1502 S6 - FW do hlng Hitachi san xult. Mliy nen iii lo.i noa 
kin ki~u W, nang suft h-;nh Qo =: 8900 kcallh {; to = -35(JC, tk = +350C. MIiy nen cO 
S8.U xtlanb, d~g eo lO,8kW, 200 VI 50 HZj 3~, s6 vbng quay It. :::::: 1430 vglph. May dlfqe 

di~u khll!'n hoon toAn t'l,f d(mg. Bom dlu 19 lo~i hanh rang. Sau khl bOi tron, dhu dttqc 
dtta thea 6ng ra ngnAi d~ lam ngu¢i bAng dt'Si htu khOng khil roi l4i chiy v~ eede mtiy, 

CA may m?n MZ 62L vA 1502 S6 - FW d!u dung que dot bang di.n df dy dlu trong 
ca.ete m~y n~n, 

5.2.5.3, Cae bf) phtn, cia may nen pitt6ng 

1. Thitn may 
Than may Ii gis. dO" cae bl> ph~n khlie cUR may. Vl v~:y thAn mlty phii cO d~ 6n dinh 

Urn, du n~ng vtl b~n. Trong thAn tnay Ie. kh6ng gian chuy'n d¢:ng quay troD eua tn,tc 
khuju va chua dllu hOi tt<1n. Ph~n dulfi eua thAn co tap kfnh baa mde dliu. cUa tluio 
ki~t dlu khi sll:a chaa. Hai thanh iren co cae cua cd nap dJ»', kfch thttac dll 1&0 a~ cO 
th~ thao, lAp cac b¢ ph.n bM tl'Ong k~t cau vA kich tht10c cy th" cQa thAn may ph" 
thu~ vao cOng su4t nen, ki~u mAy (thing dang, nam ngang, chit V. W, hlf hay nua kIn, 
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kIn) vtt li~u chl ~ thAn may thu:tI'ng h\ gang x8.m nhlt C'1 18w36 hay QqZl·40 thea 
ti~u ehufn cua Nga, Sau khi due, thAn may dur,K: !Sua di gia cong co c9.c b¢. ph~n ghep 
vb! chi ti~t khac. 

2. Trt!-c Ithuju 

. Trl,tc khuy.u nh~n chuy€n d(mg quay trtm to dOng ea, tai cung v6i bil!n t.o ra chuy~n 
dl)ng qua b~.i cu. pittang, Tr~c khuju ch~u tii tr~mg ui5n va. xotin, Dl) J~h tAm etla tr1,le 
khuju hl\ng ml>t nUll qUAng chq,y cus pittOng, Trong may nen khl thi 86 khuyu thttetng 
h\ 2. S6 bMn lAp b m6i khuyu cO th€ .Ii 1; 2; 3; 4; vi v~y rnA ttl) daI cua khuYu va tryc 
cling khac nhau. B~n trong trf,Ic khuyu dU'~e khoan 4.0 du(ing din dlu bat tron cho 
bl,Qn, 6 dO. eho hQp dfm kin (veri may eO dq.ng co hil), 6 da cua try.c khuyu cd th6 h\ 6 
tt'1Jt;Jt h* 6 IAn. 

Hinh. 0.17, elfu b~o cUs t'M,lc khuyu dung eho b6n xilllnh, 

V$:t Ii~u d'; che ~o lr\lc 18 th.sp 40; 45 hay 40X, PhOi tM,lC khuYu (1\I'I1C ch4' t~o bAng 
rb hay dt).p n6ng, Cae klch thu8e cua trvc dllqe ch~ t~o hAng gil). c6ng 00 ngu~i. Cae 
ngOng trvc lttp biAn1 Ii dO' ddQ'c t6i bang dong cli.,n flao tIn c.6 d(\ thim sAu 2·3 mm. 

~ cung b~ m~t sa. khl till la HRC 48·58 d6i vOl IMp 40 vA HRe 52-62 d6i v~i 
thop 45. 

Cae ~u clu ky thuM doi vol truc khuiu cUQ. nuiy nen co cong suit til 465W trif 
l~n nhtt sau: 
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- dl) dio cua b~ m~t ngt'Sng trvc 80 vCci duang tAm tf\1C tuang Ung \thong qua: 0,5 
am s6 eko ph~p ghi t~n ban V8; 

- d¢ khOng song song ella dU'i'Jng tAm ngOng tt'\lc lt1p bi~n veri dubng tr\lc chfnh 
khong qua 0,02 m trt!!n 100 mm chieu didj 

- d¢ dao duang ta.m ngeng t-n,tc ph{a lAp vbi d¢ng co khOng vtt'l;It qua 0,03 mmj 

- dl1 bong bli: m~t cac ngling trl,lc lAp hil!n, IS da phai d~t V9. Cae ng6ng trvc d~ lA.p 
h¢-p d~m. lap banh rang, ~to d¢ng cO (loai truly nen cd dl)ng co kin ho4J:: nua kin) cd 
d¢ bdng bi m$t "17 I. du; 

- d() daD ella gOc htQn d hat IBn ngGng trve kh6ng vu9l qUa 0,05 mm tren tOO mm 
ban kinh; 

- cac phln kh6ng hip nip cua tr\lC chi c~n dung ldch thubc va. U.n stch 18 du(,'lc. 
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Hlnh 5.18. egu t~o eua tfl,lC khuyu dung eho hai xiIanb, 

Hinh 6.17 Ia. C«u ~o cua .tf\lC khuYu dung trong cae may neD khi amoniac ki'u 
thAng dllng (AB·22), chu V(AY-45l, chll W (AYY·90) do Nga san .uft. 

Hlnb 5,18 Jit tryc khuyu cUR may fien nAm ngang ki€u AD.GOO va AO-1200 cung 
do Nga sAn xoot, 
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Tr\lC l~h tAm co cAu tlilo ddn giAn, thutJng dung trong may nen lOlili nh6. 

3. Tay bi~n 

'Thy bi~n lam nhi~m V\l truy~n chuy~n d¢ng quay tit tr\1-c khuyu hay tl'\lC I~ch tAm 
thanh chuy~n d¢ng qua llili cua pittllng. 

6 tay bib l-'.p vc,i tI'l,lC khuyu dut;lc hIS d6i va ghep bAng bul6ng dai 6c kep ch6ng 
t1;1' lut;li trong qua trlnh lam vi~c. Khi lAp mc,i hay thay ~c bi~n thl dung can tbep hi. 
dly 0,25 mm d~m giua hai bfch cua bi~n. Cac la cAn giup ta chlnh dut;lc khe hd cln 

f 

b)
a) 

Hinh 5.19. Cae lo~i bien: 

a) bien lAp vbi tr1,J.C khuyu: 1 - ntia duiJi; 2 . b~c; 3 . ntis t~n; 4 - b:;tc ac; 


5 . dinh Dc gnep; b) bien cho tr\lc lli:ch tam. 


thi6t (theo dung sai cho phep). Sau mqt thbi ~ 
gian lam vi~c b~e bi mon thi b6 Mt can. 

V~t li~u him bien lil· thep 38XA hay 40XA. 

Khi ch6 t~o vA l-'.p rap thi tr\lc cua bien 
pbM vUl'ing gOc vc,i tr\lc chInh, hai 16 bien phAi 
song song nhau vA song song vbi tI'l,lC chfnh. 

D~ ~i trdn blilC ae thl khoan 16 trong tay ..... 
bian d4 dlu chAY tit b~c biOn d~n b~c Ac. 

~~ 
:c;~ ~;;
~ ~;; 

~ 

r:: II 

4. Xilanh Htnh 5.20. Xilanb duc lien clinh 

Xilanh co nhiem V\l t~o ra kh6ng gian hut 
tim nhi(jt. 
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va nen hdi. No lam vi~c v6'i nhi~t di) va ap sullt lu6n thay d6i theo chu ky hut vA nen. 
Khi nhi~t d~ hdi nen kbrmg qua 90°C thl xilanh eo th~ due li~n eanh tAn nhi~t d~ lAm 
ngu~i bAng khOng khf (xem hlnh 5.20). Khi nhi~t d{l hoi nen cao hon 900C thl xilanh 
du~c llim mat bAng n11l1'c. D6i voi may nen trong h~ tMng l~nh thl chi chn dung n11O:c 
mat khoang d~y cUa may nen va phln gsn dinh xilanh. Trang trttbng h~p nAy xilanh 
d11~C chI! tl;lo nh11 hlnh 5.2l. Hinh 5.21& la xilanh cua may nen thAng ddng, V, W nh11: 
AB.22, AY.45, AYY·90. Hlnh 5.21b III xihmh li~n ao n11O:c eua may nen nAm ngang 10l;li 
AO. 

I 
-~f59-1l,7 

.~. 
a) 

Nvm- lain m~t b) 
H'inh 5.21. Cac 10l;li xilanh: 


a) xilanh dung cho pittOng thung; b) xilanh nAm ngang due li~n khoang ao 

n11{Jc lam mat. 
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V$t Ufu ~o xilanh 11 gang ]tam cha:t ht(,'lng (,AO nhu Cl{21_40 bOfC C,*24~44 Ch€ 
t{W bAng phltdng phAp ddc t"bi gia cOng nguQ,i. DO cung cUR xiJsnb 11\ HB 170·241, ri~ng 
b~ ml)t lAm vl$c phil cd d¢ cung d~t HB 32()"380 bAng tOi di~n cal) tln, 

Bl milt trong Clla xilanh kbi chi u"o xong phli dl,\t d¢ chfnh xac clip hal thea ht J6 
(rleng v6i mAy nen nAm ngang co dttang klnh xilanh d€n 500 mm thl d4 chlnh XftC la 
c«p bal. 
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b)c) 

Hinh 5,22. Cae 10l,li pittOng: 
a} pittOng tbung; b) pittong kh6ng thung, c) lie pitt.6ng, 
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~ b6ng ctia miU guGng (m~t liim vi~) xUanh cd dubng kinh d~n 150 mIn lA '9'9 
vA VB khi duang kinh 1Ol) hdlt 150 rom.; bE! m.t ngoai ch61ap voi tM,D may djJt dQ hOng 
V7. M$t dlnh xUanb lap dia van d,t d~ bOng VIQ. Vbi b~ m$t lam vi~ cUa xilanh l)h6 
dung pitt6ng kh6ng cO xecmAng thi d" bOng fa. VI0. 

Khe h6 giua m~t ngoai cua pittOng vA m~t trong xUanh hAng 0,001 dubng kinh 16 
xilanh. VOi. xilanh 10l,1i nho hon 50 mm thl dung pitwng khOng xecmiing vi khe hb giua 
chung b!\ng 0,0003 dU'ang klnh ltilanb. 

D~ kh6ng vuOng g6c ctin tn,lC ;:dlanh vl'1i tl"\lc qua.y ella may ithOng V'ttqt quA 0,02 mm 
tr!n 100 mm chi~u dAi. 

Dt) l~ch tarn giue dui1ng trl}-c xilanh va 16 :dlanh khOng qua. 0.02 mm tnn 100 mm 
chillu dai. 

5. PitUmg va de pUttmg 

Pittong cO dttbng kJnh 16n hon 50 mm mm cO xecmang. PittOng ella m~y nEin thlng 
dbng cO lAp van hut ngay tl'en dlnh nan gv,i 11 pittOng thung (blnh 5.22&). PittOng trong 
may nen ngti{Jc dong 1& pittong khOng thung. Hinh 5.23 IS. efu t,o CWl pittllng d.,ng 
t.(m ctia may nen nAm ngang co can va. eon tnt<,1t lap v(ii bi~n, Hinh 5.24 III c,",u ~o 
eua pitt6ng phln b*c trong may nen ba clip. 

V$t li~u de chi! tE}.O pittong ph\! thu(K va.g tlnh chAt Wlit hdi n~n. c(mg sutU nen: 

Ullih. 5,23. PittOng cho may nen DAm ngung, 
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Vlfi may nen hcsi freon cOng 
8U't nba bCfn 3480 W thl pittOng la 
gang CQ18-36 (cd HB 170·220) 
h~c thep A12; cOng su«t IOn hon 
3480 W thl dung ht;1p kim nMm d€i 
due pittOng nhu A.l110B (co HB85) 

V.v ... 

ViJi may min hoi NH] thi 
pittang d\lqc due tit gang 0121·40 
hay C'I24-44 (co HB 170·241). 

Khi ch€ tllW xong (due rbi ti~n 


ngu~i) thl khe he}: giua m$t ngual 

HI-nit 5,24. Pitt6ng philn b~c cho mliy nen 

cua pittOng vll m{lt trong cua 
nbieu cap.

xilanh dugc quy d!.nh ph\l thu~ vae 
dltbng kinh trong eua xilanb. Khe 
he nAy phy. thu~c vao nhi~u y~u t6 nhu: nhi~t dq hai Oilin hi nen trong xilanh, h~ s6 
dan no nhi~t cua ~t li~u lam xUanh vi pltt6ng. chi~u day lop daD bOi tron. N~u pitt6ng 

A A
IA gang hay thep va xilanh Is gang thl ch§" d6 hlp ghep Cli8 chung hi X voi freon. iii 
voi amoniac. Khi plttt>ng la hc;lP kim nh6m thi phal tang khe bo l~n VI h~ so dan no 
nhi~ eva no bAng 2,5 so v6i th6p, 

D(I ndn va 6van cUll pittOng khOng vugt qua 0,6 dui'mg kfnh lAp gh6p chI) phep, DQ 
khOng vuOng gOc cue. m~t trv: vui m~t eat dinh pitto.ng khOng qua 0,02 mm tr~n 100 
mm dai. 

A, 
Ch€ dO lAp gh6p xocmllng vbi pittOng i8 m 

A C II 
Up ghep ~c voi pitt6ng gang thea C hay B' khi hip ch~t B . DII khong vuong goc 

giua dtli:1ng tAm tic vOl duong tr\1c pht6ng kMng vugt qua 0,02 mm trnD chilm da-l 100 
Mm. D(I Ovan va d~ non cds 16 lie t~n pittong khOng qua 0,5 dung sai cho phep cua lli 
v&i d() chlnh xac cap haL 

AC pitttlng (hlnh 5,22c) duqc ch~ t,q,o ttl thep 20, 15X, 20X vai d(> tha:m cRehon tu 
1- 1,5 mm, to,1 dl')t dt) ctfng HRC 58·62. Neu ~c dtiQc lAm tit thep 45 thl ttl} b~ m1),t bAng 
dong di~n can thn d~'n d~ sau 1.5 ~ 2 mm cd HRC 58·65. DI) 6van eua ti~t di~n ngang 
ac hAng 1/3 d€n 1/4 dung sai lAp ghep cho phep. 

OQ hring ~ m~t lie lA V10. 

6. Xec nUmg 

Xecmang gbm hai Jo~£: xecmt'lng hdi va xecmang d~u (xem hlnh 5.25). Xecm&ng hal 
co nhi~m V\l bit kin khe hd ghIa xiJanh vii piWlng. Muon v~y thi xecmAng phai khlt v(ti 
thAnh l'Anh i) pittOng. phlii d kjn m~t ngoru len m~t trong eua xHanh, co d¢ ep d~t 
13.74 - 10,8 N!em2 VOL duong kfnh pittong 40 • lOOmm, va d~t 10,8 - 4.9 Nlcm2 v(ij 
duong kinh 100 ~ 300 mm. D¢ ep n~y phl,i thu¢c d¢ dan hbi cU8 xecmAng. ph\l thu~ 
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~t li~u, phltcng phap chI tf(lO vl tb<:ti gian lilm vi~c cua xecmAng. 

XecmAng cho pitt6ng cO dllbng kfnh nha hon 200 rum dll(jC ehE ~o tiJ C'i24.44. 
gang ehiu mon di)-c bitt, h;;1P kim C1'Ol\Hl:iken hay molipden, Vbi dubng kfnh Ilfn hdn 
200 mm tM dung Ct 121·40 di eh€ tJ;w xecmang. 

HInJl ,5.25. Cae 1~ xecmllng: 

a) xecn:ulng kin; b) xecmdng di\u; c) each tf(lO khe dth cho xecmAng. 


D~ edng cUa xecmAng eho pittOng dl!n 200 mm .lit HRB98 • 106, nh6 hon d(l edng 
ella xHanh tit 5 den 10 ddn v~ HB. 

D¢" kbODg song song cia dlto-ng sinh m$.t ngo8:i xeemang cd dut'mg ldnh Mn 200 mm 
la 0,04 mm va 0,05 mm cho duang kinh tit 200 d~n 500 mm. Mtt trong {~t thOng 
lAm vi~e) cda xecmAng eh~ ~o theo Ali hoi)c AS. 

DO Mng m$t ngoiti cua HemAng (tl 1611 x:ilanh) phAi d,t dIn V8 cho pittOng 200 
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mm va V7 cbo piuong 200 . 500 mm· Hai nl~t Mn (ti viw tbanh t'Anh tr~n pitMng) 
d~t V7. 

7, eM van. hut va ddy (xupap hut va. ddy) 

Van hut vA day 00 Anh huang r(t lun dfn M s6 cAp cua May nen khf. Nbi{!m vy 
cua chung Iii phAi dong fl)O dung hlc. khi dong phRi kin, khi rub phAi it gAy t6n th4:t 
t~ l\iC, tu6i thQ cno, d~ ch~ t*o, d6 thny th4f. khong tt:,lo ra nhi~u kh6ng gian ch~t. 

Van hut co tht1 1!p 0: dinh pittong (hlnb 5.26) hO$-c hip ciJng C\lm tr~n crinh xilanh 
vOl. van dtfy (hinh 5.27). Cae b¢ ph.')n chinh trong m6i van Iii: dIa Van, Ja van, lQ xo, 
ch¥P din htibng. 

Dla van chtl;le 
khoan va t~o thllnh cae 
16 van, Kkh thtidc dill: 
van, klch thufrc vil 56 U; 

van, each biS tft chung 
ph\! thu{lc vao dq Ion 
cus may nen. V$t Mu 
ch€ ~o dla van Ie: gang 
C'121-40 (vOi may nen 
nhM; thep 45 (mliy Ion) 
hay thep 40X, LQi tl 
cho hi van phAi e6 d¢ 
bOng VIO (viJi van d!ty) 
vA V'9 (vol van hut). 
Clie b~ m~t ebn l~i cua 
dia van chi cll.n V7 Iii 
dtit)c. 

La van lam vi¢c lJ 

ch€ d~ h4ng tai, t~n s6 
chu ky ella no clung 
blng so vllng quay ella: 
tr\lc may. Vl v~y v~t 
U~u ch~ ~o 4t van phai 
Iii th~p 11\ tb xo nhu: 
70C,xA ho~c Y10A; 
30xrCA D¢ ellng cua 
Iii van IA HRC 48.54. 

H'inh 5.26. Cl,lm van hut Clla mAy AY-200:D() day cua lti van tily 
t - dis van La thep 40X; 2 . nAp va.n bilng gang Jearnthuqc d¢ lOn cita may 

(dQ Ion cuo hi van}, chat hfQng eRO (C'121-40); 3 - Ib xo hi; 4 • hi van 

(7OC2XA);May nen CPY - 175 06 la 

van day 0,8 mm; AB·22 5 ~ dtnh (ie bang thep 38XA; 6) ch6t djnh vj (CT45); 


7) d~m hAm (lOKI1); 8} au ~o hi van.lA 0)5 mm; <bB-20 lit 
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w} 

Hlnh 5.27, C\1m van hl1t vA dliy cua mAy nen brt! freon IO(lj IPB·20: 

1 • dl{ van; 2 • d~m; 3 • van hut blnh vilnh khuyen~ 4 . dIa van dly; 


5 - t!1m da 1b xo; 6 - dinh 6c; 7 - eMit dAn bubng; 8 - 10 xo; 9 - 6ng dAn 

huang; 10 - ch1,lp din huang Ii! van tron; 11 - 10 :1/:0 cho 1& vsn tUy; 


12 - 10 xo cho van hut; 13 - Iii van d'y hlnh trim. 


e 
6' 

Htnh 5.28. H~p d~ kin eho can pitt&ng: 

a - thAn hc}p; h - cae yang d~m bAng kim lo~i; b' - yang dl}m Mng chi vA bOng 


tam dlu nbbn; c • ~ eh$n; d - can pitttmg; e - bi;l.c cheni g • 16 dAn dhu 

nh(Jn; 1 - 6; 2 - b~ truQ1t blkng killl l04i; 3 . d6.y 16 XQ; 4 . bOng Urn dlu nhiJnj 


.'l - hi chi cllon l~t 
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0,5 mm; AY~200 lA 1 mm; ~r ~ 0,7 Ii 0125 mm.v,V", DQ bOng ella hal m~t 1& van Ii 
VI0. Sal s6 dQC thea C4nh Iii: van tit 0,5 - 0,7 mm, ~ chum cds la van ltn lqi 16 van 
ttl 1 dl'n lAS mm. La van hloh trOD, vanh khAn c4 chi~u day tit 1.5 dt1n 2 mm v$t u~u 

I' 30X,rCA bay aX13, Khe M glue la van vA thanh dIn bubng then dQ lop I; , Rinb 
d.ng hi van cO th~ 11\: chu nh.t, triln, hinh vanh khAn. ) 

Tud'i the) cua Iii van khoang 10000 h lil phai they, Nfu kh6ng thay 1ft van mbi thl 
M s6 ci(p cua may giam nhi~u do Is van bi mon phln til!'p xuc viii 1;;ti van. 

8, H¢p ,Um kin 

H~p dtm kIn ddQC 

ltip b phta d.u. nh..n 
truy~n d~ng cua tr...c 
khuyu (hay lfcb tAm) 
troog cAe may nen khi 
cd dl)ng C(I' hd vA phan 

cs.n cua pittong tl'Ong 
cae mAy n~n eo 811 d\lng 
con tru<tt vA can 
pitt~ng (:x.em blnh 5,28, 
5,29 vi\, 5,30), 

HQp dtm cd nhi~m 

13 

(Q 

V\l bit kin khGng gian 
~IJ.07 

trong mliy vCti Un 
ngoAi d;1 tranh t6n thlit 
khf nen h04:c ch6ng 
xAm nh.p khOng khl 
veo mliy, h'ong khi try.e 

quay va Clin chuy~n 

dOng qua 1,1. 

VOng d,m kin 
trong h~ d~m kIn cUa 
can pittOng ed th~ IA 
kim l~i hay chi (xem 
hlnl> 5,28), Wmg blng 
chi chong rnon hdn, S6 
vong ,d~m trong mt)t 
h~p tit 14 d~n 24, 

Htnh 5"29. HQp d~m kin dlu tr1,lc khuju:
H~p d~m cho tT¥C 

l~ vOng tInh; 2- rong grant; 3~ vong caosu;4- vong bJ,le
ehfnh thliang 00 clu 

tru¢.; 5- it> ao; 6- <$ 10 xu; 7· dtm; 8~ trl,lC khutu;
tip): hI;te tnt.;tt. 10 xo 4p 

9- eh~n; 10- nApi 11- ella d~u; 12- d~P1i 13- hQp chua if 
b~ diu hOi tron ttUm 

do; 14- than may nen,
Mn toAn bl) &1 bOi tron, 
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Ilm ngu(li dal tnu;lt vA bft kIn (blnh 5,29; 5,30). Lo,i thtl hai ~m 1181 truQt. m&ng dtm 
hbi, Ib xo Ap dai truQt (hl.nb 5.31), 

K§t c41,1 nhll hlnb 5.31 JA mAng db hbi tlnh. no khtmg quay thea try.c. Vol k€t c(u 
mAng dAn hhi quay theo tM)C gQci Iii mang dan hOi d¢ng. 

7 

I 

Hirth 5.30. H¢p dl)m kin dlu 1l1lC chInh; Htnh 5,31. HOp d~m kin cO 
1 - d~m caosu; 2 . vbng tInh; mAng dan Mi tinh; 

3: ~ grafit; 4 ~ yong truc;ft; 5 ~ d.m kIn; 1 • dai trul]t (b~); 2 ~ Yang ep; 
6 • yang tl cda 10 xo; 7 ~ 10 xo; 8 • d 10 3 • tn~ng dan ht.j; 4 • lb xo; 

xo; 9 ~ d~m; 10 - nap; 11 ~ etta dAu; 5 . tr\lc; 6 • rnip; 7 - thAn ft1.Iiy 
12. • t.hAn may nen. nen. 

D~ vi~ bit kin t6t thl dQ bong cua ~ m~:t tnt9t cw vbog trttc;;ft (~c) phAi df)t VII, 
V12. D('J khOng phA.ng cia mtt trttf,Jt nM hon 0,008 mm. DO khOng song song cua ~ 
m..t tl"\t9t vong tInh khelng qua 0,05 mm tren 100 mm blln ktnh. 

5.3. MAy NtN ROTO CANH TRU(lT 

MAy nen r6to ea.nh trttC1t cfing lAm vi~ theo nguyen 11 th~ tieb. Ciiu ~ vtI h~t 

d(ing ella no cling tUi:Jng ty nhu born 1"600 clnh tnt(j't va dut;re thl hi~n {J hlnh 5.32. 
Tit hlnh 5.32. ta th'y, khi rl>to 1 ~t I~h tAm WI stato 2 m~t kl!oing Ii< e quay 

thea chilu kim dOng bh thl cae canh 4 se luGn tl ~nh ngoAi VaG tbilnh trong cua stato 
2, Dung den khoang 3 cbua dhy khr (hot\c hoi) vita hoan thanb qua trlnh hut se hAt 
dlu qua trlnh nen cho ted khi clinh phfa tnt6'c d«n cu. dt!(y, 

Qua trlnh dd.y h4:1t khi nen ra khOi khoang 3 khi canb 4 d~ c~a d'y. Phis sau canh 
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a 

2< 

Hinh 5.32. Nguyen Ij ~u tf!!,o vA h04!lt dOng CUtl may n'n rota canb tM1t;1t; 
1 r6toj. 2. ~ state; 3 ~ khoang chlla khi; 4 - canh; 5 ~ ao nuOc lam maL w 

Hlnh 6.32c. C4u tto cua mAy nen rota canA t1"l1qt; 

1 ~ r6to canh truIJt; 2 - statn; 3 ~ nap; 4 - tl'\lc; 5 • lam. ngu(li. 

174 




" l,i eo dung deb khI ti~p theo< 
NAng sul1't cua may nen ph\! thu~c vAG kich thu:iIc cda rOto, stato vA s:6 vOng quay 

cUa !"Ott), GQi f lA di~n tfch tif1t di~n ngtlllg cUll. khoang khi vua hOl\n thAnh qua trlnh 
hut {xem hinh 5.32b): r· ban kfnh rflto; R - ban klnh stato; e . d¢ l~h tI\.m; dr' • vi 
pha:n gdc quay CUll. rOto; ta eO: 

r~ + (r + 20) dl" 
df 21: • 2e = 2e (1' + e}d;:>;

2 

0"f = J 4e(r + e}dop ::: 2e (r + e){J. (5.27) 

" 
trong de>: 

r + e = R; 

2x 


jJ = - ; (! dAy: Z • 86 canh; 
Z . 

4<n.eR 
f~ (5.28)

Z 

Th~ deh hl1t giiia hai doh l~ v; N(JUYENmJN(J TAM 
4.1t.e.R 3­

V:::::;: 2ft.R.I.fj I, m , (5.29)110 • 

Z 
trong do: 

l ~ chien did canh song song wi tM:l(~ roLo, m. 

NAng sua:t thl,fc ('us may nen 18 Q; 

2<. R.i.p.Z.nJ. o 4n .e.R.Ln';'Il' 3 
= -.m/s, (5.30)Q ~ 60 60 

trong do: 
11- - s6 vbng quay CUR r~to. vg1ph; 
Ao • ~ s6 cltp CUll. may nen: 


,til :::II 0,5 + 0,8. 

C6ng suat nen tht!c td' ella may JIl N: Pz


in-
Nd~.n Pj·Qr P lN ~ - ~ -'-.:.!_-'-- ,kW (5.31) 
;/d~ .... ·l1m 1000. '1dll.II-1]m 

COng tittle (5.31) Hoh t-rong tr-uang hqp roto dugc llim mat. bAng nuiJc, va qua. trlnh 
nen 18. dAng nhi~t, 

Khi qua trlnh nen eM lam ngu.¢i blmg kh6ng kM thl duQ'c xem lil do~n nhi~t khj 
do cOng su~t nen N SQ dU(Jc Hnh theo di~u ki~n (5.32): 

(5.32) 

(5.33) 
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trong do: 

QJ ~ nAng 8u,(l but da may, m 3/s; 

PI' P2 - ap auAL dl1u (hut), cu6i (d4y). N/m2; 

It - chi $6 do,n nhi~t; 

'1dll.!'l • h~ $6 hi~u dyng dAng nblq;ti 

"1m • h~ s6 hi4u dvng Hnh d~n tdn thlH ma sal; 

'1do.n • h~ 136 hj~u dyng do~m nhi~t; 

'1d.ILn''1m "" 0,5 +- 0,6, 


'1do.n''1m = .0,6 + 0,7. 

P,


Khi - > 1,5 thi phai lam mat bang miCe, 
P, 

May nen rOta ca.nh truc;I't thttbng n6i trv:c ti§p v.(fi d~ng co dj~n. Vi v.y 56 vOng quay 
eua nuiy thuong la 1450 vglph; 960 vglph; 735 vg/ph. 

Mu6n dil!u ehlnh nang sul1t ella may nen -roto cinh trllQt chi c~n thay dtli .6 vbng 
quay cua rMo hoiJ.c xli bM hoi nen til cua ddy v~ efta hut. Cl1u ~o cUlt may nen rOta 
canh tniQt thl hi~n d htnh 5.32c. 

5.4. MAy NtN TRl,lC vlT 

CS:u t~o va ho,t dO"ng cUll may n6n tryc vit dtt~e th~ hi~n i:J htnh 5.33. No gbm bai 
t~c vlt nhi~u m6i rang 6n khd'p va quay ngUQc ehi~u nbau. MI>t tt'\,tc din, nh.n truy~n 
dQng tit dQng eo: vii truy~n chQ tf¥e bi dAn qua cl1.P banh rlng nghi~ng. Khf hO$c hoi 
dut;JC hut tit dlu nay dUQc nen va dtfy ung dr.u kia cu.a ~p t1'9C. Khe hlt gill'a hai tl'1).C 
v{t (phln an khl!lp) va giun dinh rang voi xilanh vito khmmg tit 0,1 0,4 mID. VI v~yw 

khi lAm vi$c kbong cd rna slit, tu6i the? CM, ~tn. Cae tr~c vit cO dt) chlnh xlic cao, kho: 
ch« ~o VB sua chua, 'Thong may nen khl tn,tc vlt khbng cO van hut vA van d'y nhu t} 

may nen pitt6ng. 

56 vong quay cUa t'M,lC vft tit 3000 vg/pb t-ro l~n. t~m chi d€n 15000 vg/ph. 

NAng suRt cua may oen tr1}c vtt d\tc;1c tinh bAng c()ng thrlc: 

Q = (F,Z, ... F,Z,).L.n.l, m'/ph. (5.34) 

trong do: 

F l , Fz - ditn deh ti1it di,n ngang cUa cae lilnh An kh(tp tri!n m6i tl'1,lC vit, m2; 

Zt. Zz - s6 ring cUe. m6i t.n1c; 

< L - chi.,u dill dttbng vit, m; 

n • s6 vbng quay cue. trve vIt, vgfpb; 

10 - b~ 56 c(p, ph1,l thu(Jl: v80 khe hd' ghls hal trve vit vbi nh,au vA vm xilanb:

'u = 0,5 + 0,75. 
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'Mu6n thay d61 nang 8ulrt cua may nen txvc vit ng\tbi ta thubng dung bi~n phil" 
dong btlt CUR hut h~c xi vong hoi nen. Hc phis day ve phis. hllt. each thl1 nh(t kinh 
t« han. 

Htnh 5.33. C,(u t~1O ella may nen trvc viL 

COng su4t nen eua UlSy nen tn,tc vJt cung dUc;fC t{nh tuang tl;t nhu may nen rOta 
oonh tnt;;1t. 

Mlly nen trVC vit cua hAng Frick fMj') vt'1i ki€u RXB-12 den RXB-50 dung trong 
may l~nh 81110niac hay freon 18 niH ti€ng th€ gini. Tu6! thQ cus may do hlng nAy eMf 
~o co the- dl';lt tit 10 den 20 nAn,. 

5.5. MAY NtN LV TAM 

5.5.1. CAu Il!O vii hOI/I dl)ng da may nen Iy tiim 

MAy nen ly tAm him vi~ theo nguyen 1)1 1y tam. Trong m*t may nen 1y tAm thubng 
co nhi~u C!1p nen. M6i ca:p gOm cd: gu~ng dQng a, bQ khu&h tan b vA liinh dAn khf c 
{xem hlnh 5.34). cae cA:p d(u n6i ti4'p tron cimg m6t bvc. 86 cap ph1:1 thu(lc WO t\p 
su«t chn cd Clla khi saU khi nen. 
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C«U tft.O c\\a may nen ly tam cOng gi6ng nhu bam 
ly tAm nhiltu cilp, 

Di$m kh4c nbau cd bAn III C«u 4lD cua gubog dQng. 
Cae guang dt>ng cUll 'Ixtm 1y tam nbi~ c«p la ohu nhau 
v~ Ideh thulle duang kfnh VII chf~u ,(ing. Cae gu~ng 
dQng trong may nen ly tAm cd kich thuoc nho. din thea 
ehi'~u tAng cua lip suIt khf nen vi khi bj nen th~ deh 
khl gi~m. V1I IY IhUY«1 Ihl nen Iy tAm dIng gi6ng bam 
ly tAm, nhlIng quti trlnh nen clin eM. y tl1i a11 gtAm the' 
tfeh vl tang nhil)t dQ cda khf hay hdi, eimg voi qua trlnb 
trao ddi nhi~t viJi mOi tntetng xung quanh. 

Khi gul)ng d~ng quay th. khi s6 di tit di!S"m 1 (C(tnh 
vito Clla canh gubng) dlfn dilfm 2 (q.nh ra. eGa ctinh gu~ng) 
vi\ no nh$n dt.t(,Jc nang JUQ'ng (xem hlnh 5.34). NAng httJng 
CUB khf t,1 di~m 1 vi\ 2 dU(lc thti hi~n nhu sau: 

C'
--1.. + CpTj t,1 di~m 1~W 

2 

C'f + CpT2 . tllli dl €m 2. 

trong do: 

e p . nhi~t dung t'i(,}ng ding ap. Jikg,d¢; 

T.I> T2 ~ nhi~t dnng cUe. khf u,.1 d~m 1 vi di6m 2, OK; 

ell C2 - v$n t6<: tu~t d6i cua khf Uili di €m 1 vB. 
diim 2, m/s (xe-m Mnb 5.35), 

Hlnh 5,34, Ngu~n 1j 

cau ~o va ho~t d(ing 

CUll may nen 1,. tAm: 


a • gubng d¢ng; b . ~ 


khu+1ch tan; c - rinh din 

khl nen vao guhng ti~p 


theo; d - tl1,lc; 1;2 - cua 

vao. ra ella gubng-, 


3;4. - cua vao., ,a cda bQ 

khuech tan. 


Hl.nh 0.35. Gubng d(mg va tam giac vl).n USc c:ua may nen Iy tdm. 
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NAng htl:Jng c¢t 'p lj thuyft ma gu~ng c4:p eho ch.(t kh{ IA H lI : 

Hit = lIg(U'lCU2, • U1CU,), hay: 

p,g·lllt = P{U2CU2 • U1C )'ll1 

Phuong trlnh cAn bAng nAng IU(1llg chIt khf duq:c th~ hi.n nhu san (dnh cbo 1 kg 
khi, voi p • 1): 

£i C!2 + CpTl + (U2C1I1 • UtCUI) ::t q = 2 + CpT}., (5.35) 

trong do: 

q - nhi~t Ittllng tmo d6i voi m~j tnibng dnh cho 1 kg khf, J/kg.dQ. 

Nhi~t ~ Tz. eua. khf dtlQc dnh theo phuong trlnh sau: 
I q 

T :::::; Tl +-- [Cy • Cl + 2(U2C ~ U,C }) ± - (5.36)z U2 uJ2C C p p 

, + T2T JC - dUQc tfnh thea nhit)t d¢ trung binh 2p 

Khi qua trtnh nen 1A dOl;,\n nhi~t (q =- 0) thi nbi~t d!) san khi nen s4! 1A: 
1 

T2 = T, +- [Ci' Cl + 2(u,C., . U,C,,)]: (5.37)
2C, 

dbng thai ta co: 

(5.38) 

Vi quli trtnh nen khong hOfltt toiJn hi d~n nhi/tt. ma la dB bien v(ii chi g($ n > k 
{chi 56 do~ nhi~}; n :::::; 1,5 + 1,62. Khl tiy ta cd ap suilt sau qua trlnh nen da bi€n Iii 
P 2,' (xem blnh 5·36): 

_ P (T,. )n/(tl.J)P (5.39)2,' - I ' 
T, 

Nhi~t d~ T2, phg thu¢C vAo M .si'S hl~u dyng cua. qua trlnh nen do~n nhi~ '1do.n : 

__A = Cp(T, • T,l. 
~ - (5.40) 

do.a - A' Cp(T2,' ~ T/ 

v()i may nen ly tAm c6 d~nh thl "do,n = G,75 + 0,9, 

Tit (5.40) ta 06, 

(5.41) 
'ldil,H 

Tlr di~u ki~n (5.37) ta c6, 

I , ~,


T, . T, = 2C [C, • c.;: + 2(u,C" . U,C,,)]: 
p 
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thay vao (5.41) til tim ddQC T z·: 

Tz.' = Tl + 
1 [CI ~ C2 

, 
.;. 2(U2CU2 ' U1CU1J, (5.42) 

2Cp'''do"n 

Thay T" to (5,42) _ (5,39), to cO: 

P2' = {l .;. 
1 rer ~ c~ + 2(U2C ~ U}CUI)]}nf(n"l) (5.43)P l ll2

2Cp''1do"n"T1 

Tu dAng thd'c (5.43) ta th«y: lip tru.(t sau kbi nen da hif!n P2' ph\! thu~ vAG c6.c 
thOng s6 dlu (Pi> T 1) e~a chl'lt kh{; chi ~ da bien n; siS vbng quay cUll bye vA IUch 
thu(tc gubng d¢ng, d~g canh trong gubng bilu hj~n qua Cit I , CU2 " 

Sau khi m khbi gubng dQng, khi nen dlJQC Illy qua be;. khu'clt tan tu dil#'m (1 d~n 

dUtm. 4 (xem hlnh 5,34), Val qua trlnh do~n nhi4t ta 00: 
C~ cj

CpT, +"2 ~ CpT, +2" (5,44) 

hay 
T, ~ cl 

~ 1 +="=-(1--), (5,45) 
T, 2C ,T, Cj

Tttong it! ta co: P 

cj
P4~P,[1+ (1- (5046)

2Cp,T, 

N~u bO khufCh tan kh6ng cd cinh" va hal thanh Mn song song nbsu thl: 
C4 fl.;! 

(5,47)--~ 
C, 

trong do: 

R 1, R4 ban kinh h'ong, ngoai CUll b() khueeh tan. 

Thsy di~u kj.n (5.47) vao {lL46), ta thu du(,:ic: 
C2: R2 

P, ~ P, [1 + 3 (l, f l]k/(k,I), (5A8) 
2Cp"Tj, R4 

Khi quA. trinh xAy fa trong be! khuf"ch bin Iii da hlttn thi ap sul1t etta. khf nen kbi 
ra khOi ~ khu~.ch tan Iii P4 

(5.49) 

(MO) 

(5,51) 
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trong do: 

i l ) i2 ~ entanpi cua khl (bO$c hdi) tru& va sau khi nen d~n nhi~t tit dilm 1 In 
diem 2, kJ/kg, (:Kern binh 5,36), 

Au tuo:ng ducng dj~n deh (1-2·3·4~5~1). 

COng suat trong qua tr!'nh nen th\1C le de. bien viti n > k lA A' tuctng dU<1ng di~n 
deh (1·2'·3·4·5·1): 

n 
A' = -- .R(T" • T I ), kJlkg. (5.52) 

n . 1 

Khi qua trinh da bifn cd lam nuit t.6~ thl rong nen ril!!ng J6 A" t\tong duang di~n 
deb (l-2"-3-4-5~1), chi 86 da bien trong trttbng httP nlly lit n < k. 

N~u qua trlnh nen III dAng 
nhi~t (tlt 1 d«n 3) thl cOng nen 
11\ AT' Khi Ily h~ 86 hi~u d\lng 
ding nhW IA qT' 

AT
qT = 

~ ~ Cr , (5.53) 

i ~~ 
T,.~-----------------i 

Au w 

2 

trong do: 

Au • cOng nen th\iC U. 
khac voi A,., khac All 

Khi ap guilt c:u6i qus. trlnh 
nen Pc ;; P1. ldn hdn Ap $u«t 
ctl.\u Pd, & nhil!u thi philP J 
chia up nen, S6. efp nen mia 

mOt may n~n khi III c, 
. Chling hJ}n c == 2 thl ap 

su4(t sau cllp oen thd' nhllt II 
p oj dUI1C: tlnh thea phuong 
trinh sau: 

(5.54) Hinh 5.36. Cilc qua trinh nen kill ,_ d1l .hi T - S:Pol = /Pd·Pr;;; 
1.2 • qua trlnh tWn duq.n nhi~t;hay: 
1-2' - qua trlnb n~n da bi~n vbi It > k; 

(5.55) 1-2" - qua trlnh neD da bi~ vai n < k. 

N~u 11 nen nhieu clip hon nua. ta co: 

P d Pol Pol Po3 
-=-=-=- (5.56) 
Pol Po2 Po? Pc 

TY lilt'S nan cua m6i up trong may ntlQ nht~u dlp 1a. m dll(Jc duh nhli sau: 

m = cj Pc (5.57) 
p. 

7,i1----------1/ 

Pol Pc 
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trong dd: 

m. = 1,2 + 1,5. 


CAn cu vlo m ta chqn dtl~c 56 eJ:p nt!n c phil b",p, 


S.S.Z. 	Tinh kieh thu"" eva gubng tf()ng 

c«u tQ.o cds gubng dQcng dttqc th~ hitn a: hlnh 5.35. Clle kfeh thud'c: ella gubng dOng 
v. d.ng c4nb trong gubng lien quan clU),t cM vd'i n!ing su~:t vA. ap aut kh{ n~n. 

NAng sul'lt th~ tich V Clla gubng d~ng dl.tQe th' hi~n a bilu th\l'c: 

(5.58) 

trong deS: 

Dl' D2 dul1ng kinh trong, ngoiU cliB gubng, nt; w 

b I' b2 chi~u r¢ng cua canh tJ cua vao, rat m;w 

C	 , ~ v~n too hU(fng kinh cua kh! () ctta vilo, ra, m/s;
ml

Cm2 

I' . M sIS t6n th!t thl deh do kh. ho quanh gu~ng d~ll' 


Ii == 0,01 + 0,015. 


Dui'Jn,g kfnh D2 ph\! thu"c vlo vtn t6c vang U;:> 86 vOng quay n: 

60.U, 


== • »1, 	 (5.59)Dz 

trong dO': 
n ~ s6 vbng quay cua gu~ng d~ng, vg/ph; 

n = 3000 .. 15000 vg/ph; 

U, = 200 + 280 mI.. ell hi.t cO U, = 400 mi•. 
86' dI chQn 56 vOng quay It lbn 18 vi nu)e dJch ghim duifng klnh Dz d' giam tlSn th§t 

rna alit eua gubng vbi khi n6n. ghim tdn thl:t tM' Utili quanh g'UCing. 

Duong klnh Do C1la cua rio gubng dOng dUQc tfnh nhll sau: 
D, 

-	 = 1,75 + 2,2. 
Do 

Vtn too Co ellia dong khf di vao cua hut cUe gui)ng dU'{tc clnh then cOng thue: 

r--=- \~
Co	 ::= (0,2 + 0,3) v2gHlt = (0,2 + O,3)V2 -;--p- j. mis, (5.60) 

trong do: 
Hit 	~ ehilu cao cqt "p, Tn cQt chit khf; 
g,. 	gill Me tn,mg trtlbng, IDJs2. 

p ~ 	 kh6i lU(Jng ri6ng cUa ch4t khl, kglm3; 

Pl' P2 ~ ap sufl:t tl'11Cfe, SRU kbi nen mtii c«p, N/rn2; 
P,· 

Hit 	= - I m cQt chAt khf; 
P4i 
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P2 dt1\1C tlnh then cOng thuc {5.SS) 


Co = 30 + 60 mi.; 

Co = ?: cm2 '
eml 

May nen Iy tArn iip su(t th4p My cao tDu qhf,lh c4tng canh guling cong v~ SQu; P!= 300 
va sao cho CUI'" 0, fJ2 = 85 + 70°, cO tht fJ.z ... 900 

, 

DU'Clog kfnh Do con ph\l thu~ dubng kinh blu gu~ng Dt) thea dillu ki~n sau: 

" tn'V = - (D~ - ~),Co' -; (5.61)
4 • 

Dj1 pbai Ibn hdn dullng klnh d cua tryc sao chn dd b~n. Duang kioh tn,lc d dU(fc 
dnh Mn eho nhi~u gu~ng d¢ng lap n6i tiep. 

Vili may min co nAng sul'lt nbd, ty 86 Den cae thl gubng d(lng dtff,,1C me tto thlnh 
hai phhn ghli5p vbi nhau theo m$.t phlng vullng gOc tryc quay dl di lam B(lch b&n trong 
gu~ng nhAm giim tdn th(t ma sat. Blnh thUling thi gu()ng dOng dl1i;Jc due. 

PI th\!c hl~u bit kin g;ua phi. dlly vA phi. hOt cua m6! gu~ng d~ng thl kh. M g;a. 
gubng vA .6 pM! nh6. dbng th~1 phAI kMc khuju (gfp kh1lc), 

H1nh 5,37, C~u 1.00 cu. may n4n khl <ho Ib caD kifu K.:l260·41·2 
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TUy gili tTj ella ty 86 C /U2 mA chQ'n ~ khukh tan cO canh hay kh6ng; Cu!Uz :;;:U2
(M~6 + 0,32 thl khOng dln canh. khi 6.y chi~u r¢'ng cua W) khukh bin 11\ b3, hai thAnh 
song song nhau: 
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OJ, "" bZ + 2 + 5 rum. 

tl'Ong do: 

02 - chiw rQng ;} cita T& etta gubng d(lng, dltQc dub tMO ebng thllc (5.58) 

Dltbng kinh trong cds b{I khuf'ch tan 18. D3: 

D) ;;:: Dz + {2 + 20)mm. 
C 

Khi 	 ~ = 0.21 + 0,25 thi: 
U, 

&) = hi + (2 + 5) mm; 

D3 = 0,08 + 1,15W;z' 

D« giim bn va gilm tl1n that do xmiy kb( quanh e~a vao cUB ~ khukh tlin dln 
I'(y .sao cho D3 - D2 < 30 mm. 

86 canh trong ~ khu€cb tan lily tli 20 dl1n 28 vi nan kM.c s6 canh trong gubng 
d¢ng. DQ mo ella hai thanh b¢- kbuecn tan 8 - 12(\ canh cotl8 hlnh trim, 

5.5.3. COng suAt CUR 	may noio Iy tam 

COng sua:t 	nen Ii thuyet (chlnh 18 cOng su't nen dO@n nhift) cua m~t c4p nen NI!~ 

Nit;;;;;; G,A't -; Gti2 ~ i l ), kWt (5,62) 

trong d6: 

il' iz - entanpi cua khf trude va &au m6i Hln nen~ kJ/kg; 

G = p,v - kh6i hrll»g khi nen di qua gutmg d(tUg, kg/a; 

p • kh6i lut;mg ri6ng cua kM n~n) kglm3; 

V • thl1 tich hut va nen khi thl,tc t;! cua gu"bng tfnh theo cOng thuc (5.58) 
hooc (5,61), m'ls, 

Neu khOng k€ t6n thR! (khOng dang U) Fa ngoai Ihl G, kgls cO.ng .blnb Ii nlong 
Built eua may nen ly tam nhi~u c«p (co nhi~u gubng dOng mAc nOI t1~p). 

Cong su«t nen thl,fC te cua m"t cA:p Nil' ehinh III e6ng suItt m~n de. bit!n: 

N"Nit = -- ,kW, (5,63) 
1Jdo,J'\ 

trong dd: 

'1"o.n = 0.75 .... 0,9. M sf) hi~u d\lng dOl,\n nhi.t. 
COng s~t d~t Mn tT\lC may ntin dnh cho mQt c«p nt!n Ii). N: 

Nu Nil
N= - = ,kW, (5,64) 

11m fJdo,n,l1 m 

trong do: 

11m = 	0,95 + 0,98 ~ h~ s6 hi~ d\tng rna sat; no danh gi' roue dQ t6n th't nAng 
ht\11lg do ma _t giua gu~g dQng ~ kM n.m vA me sat (j cac tj: dO' tr\1c. 
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COng sdt eua d, may nen Iy t&.m. 00 nhi~u c«p nen blng tdng cOng suA:t enB tung 
c{(p tinh thee ebng thllc (5,64), 

Sau khi dA. tfnh dtt(,1c cOng su!t tdng. s6 tfnh cOng suit ~ng ed thOng qua h¢ s6 
hj~u dl,lng truy~n d(mg (tily thui}c each tfUy~n d(jng). 

Cdc mtty nen khi ly tAm lo~i nhO thlfbng tl"uyen dOng tnrc ti€p t,te dQng cd di(ln, 
VOi may n~n Ibn han, nguor tft dung tuabin hoi d' ken, Dung tuabin heft cOn tAng dtt~c 
iI~ vong quay, d~ chlnh s6 vong quay d~ dilng. 

D€ lam ngu(H khi nen. ap dyng c8c: bi~n phap: lam ngu~j ben trong. lAm ngu¢l b~n 
ngoAi) cd trong va ngoAi, Lam nguQi b~n trong la timg cap nen co itO nuCic him nHit; 
lAm ngu(H b'n ngoAi lA giUu cae C\lm (mbi c1,\m gbm mlly cap) d$t m(lt thj«t bi lam 
nguQi bl!in ngoAi; hojJc kt!t h<1p htd each trl!n. 

Di~u chinh nang suit cua may nen ly tlim t6t nhat Ii thay d6i ....!).n t6c quay eua 
gul\ng d~ng. 

Nang sult va lip sual khi nen ph~ thu~c y~u cau ell d\,lng ....a m~ng 6ng dAn, D~ 
s~ch hay v6 trimg cua khi nen tity thea y~u clu cua hQ su d\lng. Tit do cln lap cae 
thlet hi l!\tn ~ch hay kh{: trung cho khi nen tt'11cc khi dun di s~ dl,lng. 

Kl.ft cAu cua may nen Iy tAm cUng gan gi6ng k~t cau cUR bom ly tAm nhi~u cA"p, 
hay nhu tuabin hal (xem hlnh 5.37 va 5.38). 

5.6. MAy NEN H[J()NG TRl,JC 

.5.6.1. Nguyen Ii cliu t'"o vA hO(lt cfljng cus "UIY nen huftl1g tn)c 

May nen huang tT\lC lam vi~ theo nguy~n Ii canh n~ng Nguy~n ly cau ~o vA ho~t 
d¢ng cUB n6 du~e the hi(!n (j hlnh 5.30. 

Cac canh d¢ng (Gong hie) di,1~ lip th€!o vanh trim thiinh tang CJinh tren roto. TUy 
thu(j;c ap su/(t can nen rna .so tAng canh d~ng nhih it kha,c nhau. Xen gifia. cae tlng 
canh d¢ng III cae tang canh tinb. TAng canh tlnh co t8c d\lng din huCll).g cho kbi nen, 
va bien d~ng nO-ng thlnh ap suat sao mlii llin nen 0 tAng cAnh df)ng. Tlng canh dnh 
dhu ti~n vii cu61 cung chI co tic d\lng dl%n huong cho dong khl vAn va Ta, 

De ~o du<;,c $\1 ting ap suat (nen) eho dong khf th. khong gian giChl rOto va statc 
phlil cd tilH di~n npng (mJ(tt c6t vu6ng gOc vai tr\lc rota} nh6 dln ve phis clla fa. Mu6n 
v*y tM m~t ngoai CUft rate J;) htnh trl;l. cOn m~t trong cuu 8t810 in hlnh non C1,Il. Trong 
ttubng h(1p nay thl dubng kinh dinh canh cua c::ic thng canh d(mg nhi> d~n. eon vOj 
t~ng ca.nh tinh tM letn dAn. Cach thu hoi Iii rOto cd b~ m~t non cy.t, con stato lit hinh 
tt\! (nguQc voi c~u ~o d hinb 5.39). 

Di clin bAng h,fC ehieu tr\1c ngUiJi ta 8U' d\lng khoang vA rilnh th6ng dlu vA cu6i 
r6to nham cAn bang lip snat khi ti$,c d\tng ''''1\ r/)to. Lut;fng khl nfiy it vtl. dut;fC dnh nhu 
IA tt'ln tMt tM tlch ello phep. 

Khe ha hlnh mng htoc giua roto V9 statu co tJlc dl,mg bit kin. 
86 vbng quay cua rotn tbu:bng tit 5()OO vgiph trll lim, Vl v"y de qua)' rolo n~n dung 

tuabin khi hay tuabin h(li. N~u dung dOng en di~n thi pbAi cd hQp tllng tOc. 
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May nen hulJng t1'\lC thullng dU(jc ap dt,lng khi dn htu ittlJng Mn va tt 8(} lip su4t 
nha (ap su«t cu61 tr~n lip suIt diu blng tu 1,15 d€n 5), 

Dung m.t cAt tr1,l co dui'mg kinh D rbi khai trien ta stl! co til!t di~n ngang CUa cAnh 
d~ng va tlnh (urn hlnh 5.39 va. 5.40), 

lIinh 5,39. Nguy€m ly C8U (~o CUll may nen bu(fng trt,lC: 

1 . statu; 2 - roto; 3 ~ dnh dAn ht10ng d" CUll vAo thng canb dQng di\u ti~n; 


4 - canh d¢ng cUa. tAng dlu ti~n; 5 . tang canh dnb; 6 • thng canh dAn huong 

cu6i cimg; 7 - khe rang 111f.1C; 8 - kbo8.ng thOng ap de can bAng. 


NAng htt;fng rna eh~t khl tbu duqc khi di qua m~t c«p nen (gi)m m(jt t~ng d~ng va 
mOt thng dnh, tit rn~t cAt 1 d~n III hlnh 5.40) ta cong tbye ~ Ll dnh cho 1 kg kbi; 

L, = L - L, Jikg, (5,65) 

" trong do: 

Lit - cOng 1y thuyet mit m¢t tling canb d(mg cap eho chat khi: 

Lil = U;.Cu). - U,CU1 = U(CU2 - CUI)' Jlkg (5,66) 

lJ dAy: U I = U2 = U - v4n tOe vOng ella clnh ~i liEft di~n xet, m/s; 

CUt; CU2 • Mnh chi~u mia CIic v~n USc t:uy~t d6i C1 v., C). l~n phuong V?D t.& 
vong 0 cl;\nh vilo ra eua eanh dQng. mls~ 

L ~ tdn thllt nAng ht~ng khi dong khf d! qua dtng canh d¢ng va tinh CU8 m~ 
cllp min, Jikg. 

L1 - dttl1c tfnh then oong thllc: 
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I 

If'ii-~~/I 

f'#f 

Mnh 5,40. Khai tri6n 
tu.tt cAt tr\l qua ruhng 

va tam giac v$n uSc cU8 
v, may nen huang tn,rc; 

1 - canh dQngj 2 - cllnh 
tInh; t ~ bu:lfc canh cua 
tlng d~ng tIP m$t cAt 

try cd duang kfnh D; t" ~ 

bttdc canh cUa thng dnh; 
b - day cung cua ti«'t 

ditn c.anh; 
~ - chil\u dAy Ilrn nMt 

cUB ti!t di~n; B ~ chi~u 

day cua 'log ~ng; P ­
g6c ctt. 

trong do: 

• J/kg, (5.67) 

It. ~ chi s6 dfl bi~n. 

R - hAng sIS cU. Ithl, J/Itg oK; 

Tl • nhi.t d~ cUll khf trtt6c khi vAo tAng canh d~ng. oK; 

Pl' P3 ~ ap sdt eua eMt kh{ lue vAo c6nh dQn& ra khoi thug canb tlnh, N/m2; 

Cp 01 ~ v.n USc tuy~ d6i cua 
eM' W 'ntilc .log 
d¢ng. sau tlng tinh. 
mis, l'y C 1 = C3, 

(5.68) 

(5.69) 

Hinh 5.41. Th:m glllo .." '6e khi p = 0,5. 
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trong do: 

k ~ eM s6 do~n nhi~t, It = 1,4; 

T3 • nbi~t dQ eUa kh! aau khi qua mQt cAp n~n. 11K. 

P3 
Vbi may nen khOng khl hulfng tt\lc cO t; a6 th6p (p = 1,1 + 1,3) thl bt 86 hi~u 

d\lng d01;ln nhi~t U(y nhlot sau: 1 
1]1.11 =" 0;85 + 0,95. 

NAng hi'Qng ty thuy~t rna mQt ~p nen truy~n ebo cMt khi bao glJm d(>ng nAng vii. 
th~ nang (ap suflt). TY s6 gifta thf nAng t~ DAng hiqng wlln phln gQi Ie. ht s6 h~t 
tfnh eua oop nen (dQ bo~t Hnh) p: 

(Cl- cj)
U(CU2 ~ CUI) • 2 

r: 
p • -.--------- = - (5.70) 

U(CU2 - Cu,) Lit 

Tit tam giae vtn t6c 6 hloh 5.40, ta (".6: 

ct = ~ + 	Cf; C~ = C~ + cf. they vao (5.70), ta thu dtiqt:
j' l:l 

Gu + eu 
p=lw 	 I 1 (5.71) 

2U 

p=0,5+1. 

Khi p =: 0,5 	ta cd': e .::::: u· C ,' C ;:, U - C ' u u u uI 	 2 I 
Tit tam giEic v(ln t6e (I hlnh 5.40 hay hlnh 5,41 t8 dnh duqc: 

W2=C2 + C2.W* ... CZ +Cz. 
I 1.12 'i 2 '101 I,' 

W~~WZI =C2 -C2. 
.. ul Uz 

Kht dong khi n~n chAy 
til dlu nAy d€n dau kif! eua 

urOto rnA b, xoBn thi CIl2 > CUI 
vA t€:l cd C2 • c2 <; 0 suy1.1, 1.12 ' 
ra Wz < Wj , 

VIlI t&ng dQng cO p = 
0,5 thi t6n tMt nang IUl1ng 
nho. 

NA.ng IUc;1ng duc,tc 
truy~n cho dong kM qua 
t~ng dQng gbtn m(Jt nua Iii 

~ dong tM nAng (ap suat). 
Khi p = 1 tbi CII =. Cu ' 

tit hlnh 5.42 ta cd! ' 
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C, ~ Cz; 

w'f =: c'f + (u + ell )2;
, , 

W1 = C2 + {U +C }2.

2 12 liZ • 

hty C = G BUy ra:
tt I2 

W2 < WI~ wr ~ W"i = 4UCU ,htly: 

wi· ~ 
2 = 2UCUI ' 

Nhu ~y nAng Juqng 
rna ding dQing c(p cho 
cha:t khl hoAn toAn dttdii 
dong tM ROllS (op .utit), 

D6i vlfi tAng ca:nh 
Hnh dAu tilln vA cutSi 

cilng thl ell = eu), = 0 
(zem hlnh 6,13), 

Liy CI,I2 = 112U, ta 
cd: 

c.r ~ Cf 

Hlnk 5,43, Thm gi"" vtn tlic khi p = 0,75, 
= 0,75; 


CZ + u= . c2 ~ U2/4 3
Wi - W'~ -",'--,,--'::.'----- u2 (vi Cl = el , "'" C1);
2 2 B , 


C - hlnh chi6u the<! htidng trl,lc rOto cua v$.n t6c tuy!)t d6i, mls. 
t 

nng tAnh dnh cuoi cung dong vlil,l trb hu¢ng dbng vll bi~n d~l\g nang thAnh ap 
8U«t. V$n t6c tuy~t d6i khi rb'i ding d()ng lil Cz.. khi dl qua tl.ng dub thl vtln t6c tuy.t 
d6i cila khi da giam xu6ng thanb C). = C j' 

S.6,Z. Pbuong pbOp tiob cae .6 do ebinb cua may nen huang tr¥c 

D~ Hnh toan thiet kG'may nen hUC1ng tr\1c nglib:i ta thttbng eAn cd v10 Cl:lC d;(Ji l\l~ng 
cho tntac nhu sau d6i vo:i chdt kh{ b! nen: n<'ing suft kh6i htQ'ng G; hlng 56 R; tip sullt 
dau va cu6i Pt. P2; nhi*,t d~ dau T l , 

Phudng pbap dnh toau nAy sit dVng cae h~ 86 nhu: 
C, 

- M s6 nAngsu§t rp U;If<. 

L, 
- h~ 86 ap suit ¢ = - .; 

(5,72)U'12 
L' 

- h~ sa ho~t doh eUtl cap nan p ... - ; 
Ae '. £11 

·Ms6x"ndoDgI'=--"=C .C
U \12 \II 
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C

trong dd: 


j 
hlnh ch:i~o CU8 vQ.n toe tuy~t d6i C l@n h.-ang tr1,lc r6to. m/s;
• 

L" • cOng n(in do~n nhi(lt; 

L' • phln nAng htQ'ng dnh cUa ctlng nen; 


Lit ~ cOng nen 19 thuyet. 


Vq.n tl5c vbng cUa dlnh clnh d{mg hty tiSi da ghn bflng v$n t6e Am thanh: 


Ud :=: 250 mls. 

'P = 0,45 + 0,7; 
D, 

v = 0.5 + 0.9 :=: ­

D" 
trong do: 

D ,D ~ duong klnh rota va stato; SI1! cO hal tntCfng hq:p thay d6i thea chi~u trv.c;
V; =Mconst, D!>l thay doi nhc dhn va Dr tnay dlfi lt1n d~n cbn Dst = const. 

Til (5.72) dnh dU<:iC C :t

trong do: 

UIl:> • v~n t6c vOng tij.t difm giue. cua canh dQng. 

Luu hfqng cua dong kh{ nen di qua may n~n la V: 
3~ tn

V = "'4 W:t • DfJ,Ct :=: O.78ti D;! {I ~ y2}. C1 • -; 

hay: 
v 

DoSl = 0, 785( 1 • v2)C, ! m, 

Sf} yang quay cua r6to Iii n va Dr dttQ'c clnh nhtt sau: 

60.0$1 


n = -- ,vglph. 
It.D~1 

trong do: 
USl - xern nhtt 18 v$.n USc vbng cua dlnh canb d~ng, m/s; 

Ds. - dttong klnh dlnh canh d(!ng, m; 
" Dr :=:vD~t' m. 

D"f + Dr Ddc + D(; 
Dtl' = -"'--'- = -"'-,--'- , m, 

2 2 

trong do: 

D.. >D ~ Quang kinb dlnh clnh. ehAn Clinh d(lng l m,
".c c 
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Chi~u dai clia Clinh lA I: 

I = ..:D:.;'''''''-'=D-,-, , m. 
2 

Vtn USc "bug t~i <film giua cua canh dQng la: 
JlDtb,n 

Un, = -- • mis,
60 

H~ $6 t{l t".i di4m giua canh dOng dltl,tc tlnh nhu SIlU: 

C, 
~=- . 

U" 
V~i P = 0,5 + 1 thl ty s6 gifia chi?it.1 tVng canh (dAy cung ti~t di~n ngang canh) b 

vi btidc caM t 1I1y: 
b 

- = I + 2. 
t 

TIt dIl thl bloh 0.44, ta tim dugc "I", r3i tlnb dUQc ". H~ 'i' dUQc tlnh ph~ thuQc56 
vao # vA '1a • h~ s6 h1~u d\lng do,n 
nhi~; 

tp .. 2,u ,11.; 1.' 
.. 


Va = 0,85 + 0195, 

1,2


C6ng n~n ri~ng do~n nhi~t cUa 
 , 

mQt dp lAo L :at 0,'Ut.. 

0,'La, .. IJ' -:2 ,J/kg. 
o,~ 

p,lS6 "'P ne. (sIS <ling canh d~ng) c, 

L, 
c =-­

L ' 
'I Hmh 5.44. Quan h~ giila CIIc doi hlgng p, <p, ~ b. 

trong do: 

La ~ c6ng nen do~n nhi~t ella may: 
k P 

L, = -- KI', [( -2 )I"')lk • I], JIkg. 
k. 1 PI 

vl dlf: 

c(p _---~--~.~---~---~56nen Clla may nen hU'¢'ng tTl,lC vOi cae d,i hfQng cho truac au dly: G = 50 kg/s; Pi 
= 100000 Pa; 

1-"'/'1' 1 
. , 
, . 
. .;:::,< 

45 f 

Ij'1'v/ I,S
v/C/ • I 

V 
, u, ,, 

1" 
P/Y' 

I,J 1? 1'.5 .J 

Bid gtai; 


TIm kh6i lUf,1ng rUmg PI: 


192 



P, 100000 


P, = RT, = 287,293 = 


tim V" 
3G 50 m 

V, • - == - II! 41 15 ­
PI 1,2 • 

Ch(;m '1n t6e dlnh eanh Ud - 220 mls; Yl = 0,65; 

'Pi "" 0,60; 

V(ln t6e tuy+t d6i: the<> huang tr\1C ]A C dUQc s.lie dinh nhu: sau:t 

C, = 'i'"U. = 0,6,220 = 132 mis, 

Dubng kinh d{nh eanh ella tAng d¢ng thd nhd:t Ii Ddt (xf!m nhu dU'bng kinh staw 

D$!); 

41,5 
... 0,83 m. 

0,785(1 - 0,65'),132 

86 vong quay eull. rOt.) 11.: 

60,220 
n = = 5100 vg/pb,

3,14,0,83 

DUt'lng kinh rOto Dq (cting cMnh til dttbng kfnh chAn canb dOng): 

Dr, = 0,65 . 0,83 :::::: 0,54 m. 

Chi~u diii clinh CUll tang d¢og dau tilln liL ll: 
0,83 - 0,54 

I, = = 0,145 m. 
2 

Dubng kinh trung bloh Din,: 

0,54 + 0,83 


D'''I:::::: - 2 :::::: 0,685 m. 


V.n t6c vong tli\i di~m giU9. canh li U tb ,: 
3,14 ' 0,685 ' 5100 In 

U h = :::::: 183­
L I 60 s 

Cli 132 
'I' = - = -- ... 0,72.

Utbl 183 

Uy P = 0,75; bit = 1,5; 

p 0,75 

-= = 1,04; tra h1!n cia thj hlnh 5.44 d\l~e !. =0,75; ttl'dd dun dUlj1C #; 

0,72 .'1' 

I' = 0,75>{' = 0,75.0,72 = 0,54; 

ch;;m TJ :::::: 0,9, ta co: a 

~' = :1;<,~, • 2,0,54.0,9 = 0,98. 
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HlUh 5.45. C.tu ~o cua may nilin httdng tr1,lc : 

• 
n 

1 g6i era; 2 . r6to; 3 ~ stalo; 4 . 6ng trich trung gian; 5 ~ ~ khu~cb tan; C. 
w 

6 - dog neil; 7 . g6i dO'; ii . vanh bleh ntH, 	 S 
l? 



= 16400 Jikg, 

C6ng Den ritlng da~n nhi~t cua cli may nen Ii La: 
1,4

L 
H 
~ -

1,4 ~ 
. 287.293 [6(1,'.')11 .•. 1]

1 
= 168000 J/kg. 

S6 eA:p nen III c 
L.. 168000 

o:;! 10, 
Lal 16400 

Hlnh 5.45 th€ hi~n du t1}.O cua may nen kh6ng kh{ huong tl'\lc. RAta cO ~ng non 
C\1t, stato eO d(l.ng tr1,1 pM.n db! d~ Mp gh($p. Cac (1inh d~ng cO chan ren J'p vA.o 1'6to 
va chin.h duc;fC goc dt dong. 

Cac canh ttnh cua m5i tlng dttqc lap tr~n m¢t chi~c vanh troD rbi eAi vim rJlnh ben 
trong stato. 
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