Chuweng 5

MAY NEN

£.1. PHAN LOAY

Nhitm vy cta mAy nén 12 néing Ap sullt cho mot chét khi ndo d6 va cfp dad v
Iugng cho quai trinh chng nghé khic, tac ra sy tulin hodn oda luu thé trong chu trinh
{may ianh) hodc duy tri 4p sufit chan khong (06 chén khong, sfy thang kos) cho thift
bi khdc, trong trudng hop ndy méy nén duoe goi 12 bom chan khong. Méy nén o8 thé
phan logi nhy sau:

2} M4y nén lam vigc theo nguydn I¥ the tich, gdm o mAdy nén pittdng, mday nén
rdte cAnh trugt, may nén true vit v.v..

b} M4y nén ly tAm.

)} May nén lam vige theo nguyén ly cénh nang,

4} May nén tuye.

o) Miy nén mdt hoge nhidu ofp.

g} Theo d6i tudng nén: mdy nén khiéng kbi, may nén khi CO,, mdy nén hoi NH,,
may nén boi freon vov..,

h) Theo dac di€m chu tao: mdy nén kin, n¥a kin vA nia hd (461 voi dong cod.

§.2, MAY NEN PITTONG

5.2.1. Qua trinh hot va nén frong may nén pittdng mot cip

Méy nén pitténg Jam vise theo nguyen Iy thé tich. Trong mot may nén loai nay oo
th€ o6 mos hay nhi%u cum pittong va xilanh; pitténg chuyén dong gus lai (hoae lén
xudng) trong long xilanh. Dinh xilanh cd 14p dia van dfy (hodc vira d8y vita hit). Khéng
gian trong léng xilanh giéi han giita hai mit phing vudng gde vl tryc xilank di qua
hai difm chéit chu pittdng gol Ia the tich quét cda pittdng. Khi pittong chay xu din dia
van 1& qud trink b, nguoc lai 1a qué trinh nén ddy. M& mdt vong quay cia truc méy
thi cum pittong - xilanh thyce hign duge mOt 1An hat, nén diy chat ki pdo d6. ThE tich
hit 1y thuyét cda mdy nén bdng thé tich quét cis moét pitténg nhan voi sf pittdng va
nhéin vai 56 vOng quay cda tryc trong mot phit. ThE tich cta kol hay khi ma méy hat

141



vh nén trong mdt phit bing thE tich hat Iy thuy® nhan v6i he 88 cfp cda may nén.
Ap suft coa khi hay hoi: chdy vao mdy nén goi 13 &p sufit hit vA khi di va 12 4p suft
d€y. Khi bt nén thi chat khi tang dp su#t, gidm the tlech vd tang nhist d6. Ding nudc
hosc khong khi mat d€ 1y bét nhist ludng cha kif bi nén va lam ngudi mdy. VI voy
qué trinh nén 1A qué trinh doan nhidt v&i chl 86 n < & (chi =6 doan nhiét). Hiah 5.1
bi€u difin nguysn 1¥ cfu tao va hoat ddng cta méy nén pittdng.
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Hink 5.1, Nguyén ly cfu tac vi hoat
dong cla méy nén pittdng:
1 ~ than may; 2 - bién; 3 - xilanh;
4 - pittong thimg (dia van hat lap 4
dinh pittdng); 5 - van hat; 6 - dia van
ddy; 7 - van dfy; £ - ndp; 9 - 1 xo0 ép Hina 8.2, IS thi chl thi cla may
dia van 8. nén pittdng.

Hinh 8.2 bifu difn chu trinh lam vide cha mdy nén pitténg trén D thi P - V, cin
g9 & a5 thi chi thi clla méy nén pittSng. Khi pittong & di€m chét dudi 1 hoan thanh
qua trinh hat, thé tich hoi NH, ma méy hat duge 12 ¥V L ed dp sulit 1a P, Dudng 1 -
2 12 qus t(rinh nén de biGn (khi pittdng chuy®n dfng i dudi 1éa)

P¥Y® = const. {5.1)

0 trang thal di¥m 2 thi van diy 7 md, hoi «d dp suflt P, trin vio dudng dfy. Dudng
2 - 3 14 qua trinh d8y cha may, day 14 qua trinh dAng 4p

P, = const. {6.2)

ThéE tich hdi dfy vAoc 8ng dfy 1& V,. Di€m 3 dng vaéi lic pittdng d&n difm chét trén.

D ché tae chinh xdc dén dau thi khong gisn gita m#t pitiéng va dia van ddy 6
vén cdn mét gid tri 1A V, goi 14 the tich chét. V_ eiing 1a the teh hoi NH; con lai sau
qus trinh dy ed dp suft 14 P, Khi pitténg chuyén ddng xudng thi thé tich V_ a6 dan
ra thanh V. Nhv vy 3 - 4 1 qud trinh dén nd cda boi NH, du trong khong gian chét,
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dd eang 12 qué trinh da bién vdi chi s6 n”;
PV = const, {5.8)

Duting 4 - 1 12 qua trinh hit bol v6i dp sekt P, coa méy nén, qué trinh ndy cing
Ia déng dp:

P, = const. (5.4)

Nhitt vy dubngving 7 - 2 -3 - 4 - 1 & 4 thi chi th} Iy thuyft {dulmg li¥n} coa
méy nén plitdng.

Thyc t& bao gi¥ clng ed t8n thdt § qué trinh hit (£ - 1) va ddy (2 - 3). Do cd sie
¥ va trd lge cha van hit nén dp sufit trong xilanh mdy nén phdi thdp hon P, thi van
hat mdéi md, va gud trinh hot chay tit 4 - I theo dudng &t doan. Tuong ty cing do
sic y va trd lge eda van diy nén dp suflt trong xilanh phai cac han P, thi van dfly méi
dg hai nén tran vao Sng dfy. Vi vy dudng d8y 13 dubng dit doan & - 3.

Gia s kbong gian chét trong xilanh 40 lon d€ khi nén tir dp sufit P, d8n P, thi
toan b¢ hal 56 d0n vo khong gian chft. Khi dv duding nén =8 1a tir 7 46n 3. Khi pitténg
chuysn déng nguge lal d€ thye hidn qud frinh hat thl hoi t¥ khong gisn ch#t lgi dan
ra chim todn b thé tich nhu frude kbi nén, qud trinh lai & ¢t 3 d&n 1 K&t qui 14
may vAn chay nhvng chang hit va ddy duge ¢hit hoi nao. Higu qui cda chu trinh
§-3-11%hbéing khétngy = 0.

5.2.2. Cong nén riéng, cong suAt vAd hiéw sudt cia may nén pitténg mdt cdp
5.2,.2.1, Cong nén riéng cha may nén pittoag mdt cip

Qua trinh nén trong xilanh ¢ thé 13 doan nhist vii chi 88 &.da bign véi chi 88
n >k hasc n < &, ding nhist vbin = 1. .

Céng nén ridng la cong tibu t&n 4€ nén mét kilogam hoi hay ki tit 4p sufit P, dén
P,, nd duge ky higu tiy thudc qud trinh nén nhw

A, - cbng nén riéng trong qué trinh da bilfn, thong thuting mdy nén duge JAm mat
nédn n < k;

A, - chng nén riéng ding nhiét;
A, - cOng nén riéng doan nhiét;

A by 2 1) (5.5)
i a n'l ; 1 { T¥ ’ '
B <k
trong dd: N 3
P, V, - ap suflt vk thé tich cia hoi 6 difm dhu qua trink nén, —, %;
213
7y, T, - nhift 46 ddu va cubi qud trinh nén da bién, °K.
Thay PV, = RT, vko (6.5}, ta cd:
n

n-1

143



%

C
Thay R = €_-C, vak = ~E  viio (6.7, ta e5:
gV Cv

A = Ay ow Cp {TypTH = {8 |, 5:-}— : {5.8)
kg
frong dd:
A, - cOng nén riéng Iy thuyét;
C, - nhigt dung rieng thé tich, kd/kg. do;
C'? - rhigt dung riéng ap sut, kd/kg.dd;
7. Ty - nhist 45 d&u va eudi cia qua trinh nén doan nhiét, °K;
iy iy ~ entanpi cia hol le dAu va cudi qud trinh nén, kd/kg.
A = P\V)n Z, (5.9)
2
trong da:
in - logarit «¢ 88 e,

£.2.2.2. Cing sudt clla may nén pittdng mot cip

Cang sufit nén Iy thuySt N, cia may nén duge tinb theo didu kién {(5.10) va cling
18 cong suit chi thi Iy thuyfi N

N, = Ny = GuA, = p.V, Ay KW, (5.10)

{

trong 4o, . _ ) L
- G, - kh&l lugng hoi hit nén duge trong dop vi thai gian, kghs;

£y - kh#i hugng riéng cda hoi he dau qud trinh nén, kg/m?;

V,- thE tich quét cla pittong, m%s;
vt s By (5.11)
z e B2 e mofR; 5.
T4 6o
& day: .
D . dubng kinh trong cda xilanh, m;
S - khwoaing chay cia pittdng, m;
2 - 88 pittong;
n - 88 vhng quay cla truc méy, vg/ph.
Cong thie {5.11) ding cho may od pittdng tde dung mot phia, Khi pitténg tde dung
hai phia thi v, duge tinh nhy sau:

£.52 n » #
V o= e 28, — e (D2 . d92.8 —
3 4 60 4 60
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h v : 8 z {22473, m/
ay: 5 2 ] ~d%E, PECIE, 5.12
¥ 9 4 60 (512>

trong dia:
d - dudng kinh cla can pittong, m.

Cong thic (5.10) chda tinh dén (8p that thé tich va t6n th&t nang luong cla may
nén. T6n that thé tich trong gqud trinh lam vige cia mdy nén dude danh gid bing hé

a8 fip A
Ao A A A4, i5.13)
trong do:
A, - &nh hudng cia khodng hei d&n kha néng hii cda may nén. Nd phy thudc
vao khang gian chét v hijdu sudt gitts tride va sau qua ininh nén:
V.
W (5.14)

ti

&iﬁ

& day:
th v V% duge tinh 0 43 thi chi thi & hnh 6.2;

Ay - he =6 Anh hudng cda qué trinh trac d8i nhigt gita hai va thanh xilank;
iy - &nh hydng cia a4 kin cdc van hit cdng nhy ddy khi dong cing nhy syt ddng
mé dang lde oda chdng
A4 - &nb hudng 49 kin cda xecmédng vd dém kin gifa dia van & dink silanh.
Thé tich hai hay khi ma may nén hut va nén duge ja V:
V. = AV, mYs, {5.18)
Hé 86 cdp A cha mdy nén phu thude vao cde mdy dude ché tao va ¢6 thé tra 40 thi
hay bang.
Vai cde may hién dai thi cde gia tri cda 4, 4,, 15, A, nhu sau:
A, =07+ 084, =09 + 0,064, = 095+ 0,98 1, = 0,08 + 0,99,
Cong sufit chi thi thuc t€ N, ciing chinh 14 cong sedt thye N, {gud trinh hit nén
thite t& trong msy nén} duge tinh theo bifu thie saw:
N, =N, =V, F kW, (5.16)
trong dd:
P, - dp su#t chi thi trong binh, kN/m*;
v, - thé tleh quét cia may nén, m¥s .
5.2.2.3. Hiéw suat ole may nén pittang mat cip
Hidu suft qua trinh hit, nén trong mdy nén pitténg dude danh gid bing hé s6 nang
luong

M
Ay G, @i

g = e ik .17
‘42 ?‘t’; gl
G &,
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trong dd;
A, - cbng nén ridng iy thuyst:
Ay =4 - 4, kdikg
& day: i, i, - entanp cha hai & dBu va cudi qué irinh nén ly thuyé, ki/kg
Gy, - khéi lugng Iy thuy8t mé mdy mit duge, kg/s:

Gy = pl,f}q, kgfs; {5.18}
G, - kh#i lugng thye t€ md mdy nén hat duge voi chu trinh thuc, kgls:
G, = p,.Y, kgfs. (5.18)

He o8 naing lugng 5, cling thy thude vao loal may néw oy thé, nd clng digc tra tid
@b thi hay bdng cing v hd 56 ofip 4. ’

Ngoai t6n thift nang Wong do sy sal léch cda qud trinh thye véi qud trinb iy thuy&t
{yjud trinh dosn nhigt 1 = %), may cdn chiv ¢§n that do ma 4t § cdc b phén chuyén
dong co hoe. THn that ndy duoce the hién bing hé s6 hitu dung co hoe g

Ny
e N (5.20)
trang 46
N, - efing suit hi¢u dung, kW .
NN,
N oseta 2l o N o+ N KW, (5.21)
Be 7
¢ day: N . cong sufit khic phve ma sdt:
Ny =V, P kW, 6.22)

& cong thie trén: P - Ap suflt ritng ma sit, kN/m?.
DE tinh ghn ding ta o the 14y:
7. = 0,86 + 0,83
H¢ 86 hi¢u dyng chung 14 4
n = . (5.23)

Cong sufit dat Jén ddu ra cda truec may 1@ N, (chua k& cdng sust khdc cing nhan
truydn dong ti truc may nhy cong sudt bom déu v.v...); cong sudt dat }én truc déng co
kéo may nén Ja N,; nd dudce dinh gia blng hé s0 truybn déng y

N,
Ta ® =, kW (5.24)
Ny

¢ © Phy thude vao bd truy¥n nhu: truyén dong tryc tiép, qua khép m&m hay dai

thang.

N,
T cong thie (5.24) ta cd: N, = —= | kW (5.25)
a
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5.2.3. Nguyén Iy cfu tao va host dong cla may aén pitting nbhidu cdp
£.2.3.1. Nguyén thc chia ciip nén

Khi bi nén, cac chit khi hay hoi tang nhiét 49 gén liBn vdi sy thng Ap suft. Nhist
46 cufli mébi I&n nén phu thufc vao cdc yéu t8 nhy: nhigt do dau, bdn chit mai leal khi
va qué trink I mdat khi nén. Nhigt d6 cudi phu thude vao £y s6 nén m:
P

F e I

(5.26)
‘Pi

trong dd
P, P, - ép sufit ddu, cudl qud trinh nén.

Bang 5.1 th# hién sy phy thafc cbs nhigt ¢ cudi quéd trink nén vio m, phuong
phép Jam mé&t miy oida khong khi khi bi nén m¢t 1an.

Bang 5.1
i Mg 40 cudi cla kbing ki, UK
Ty s nén wn dm | néndabidn | nén da bEn B omé
m ; nhidt A m%it xidanh xifunh, nép
f g swnre wing mce
e S
2 i 8% a7 A28
- o WM T3k vty Wz
] f “, i 493 ? :M“ 434 “m_"; éo Mj
B E 536 443 443
E |

V& may od lun Iuong 16n thl nén mdt edp chi dp dung véi m € 4. D61 v8i cde chat
khi nai chung thi nén mot ofip gid tri m < 8 12 i da, nén @y m = 7.

Khi m > 8 thi phan chia cdp cho méy nén. Tir hal cfip £vd 18n goi 12 nhidu cfp; &
cfip duge kY hidu 1a ¢,

Nhigt 49 cdn hoi, kbl eao s [Am chay dau bsi trun, lzun phéin hiy céc chat khi bi
nén. D6 vi tde nhan lanh thi nhiét do cudi gud trinh nén khong duge cao hon 120°C
(393K},

Nén nhidu c4p kkdng nhiing am mét may 0 iimg cfip mA chn Am mat frung glan
gitta hai cfp nén. Nhit viy nhidt 46 dBu cia ofp thd hai khong thé cao blng nhidt 46
cubi cia cip thd nhat. Nhigt 48 cda cdp sau phuy thude vao vigc 1m ngudi trung glsn.
Ngoai rh ndu cing nén dén mdt d4p sudt thi nén hai cdp L8t kiém nang lugng hon nén
moét clip.

Nén nhidu cfp $0i hdi mdy nén phic tap hon vB o8y tao; khd van hanh, s¥a chita;
gid thanh ban d&u cac han,
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S6 cAp nén ¢ phu thudc vao ty a6 nén m:

m ¢
<6 1
6 -30 2
30 - 100 4
100 - 150 5
> 150 6 va nhi2u hon.

Cong sufit cia méi cp nén tinh tuong tu nhu mdy nén mot cp. Cong sufit cha
may nén nhidu cAp bing téng cong sudt cia cde cip trong may.

Thuc hién nén nhidu cdp bing cdic mdy nén khac nhau; bing mét mdy nén cd cac
cum pittdng - xilanh cé duding kinh khac nhau; bdng mdy nén cd pittdng va xilanh phan
bac; bdng may nén cd edc pitténg va xilanh nhu nhau chia thanh cum cd s6 lugng khac
nhau.

5.2.3.2. Cac dang may nén nhidu cap

‘1. Thuc hién nén nhidu cfp bdng cde may nén mot chp, hodc bdng may mot cdp
vdi mdy nhidu cdp

Phuong phiap nay tién lgi 1a viéc tinh toan tung may & tiing cdp thuan tién nhu
may nén mot clp. Cdi khd 14 lam sao chon duge cap may phit hgp vE cong suit, nang
suft va cac yéu chu khac phu hgp véi d6i twgng can nén. Hinh 5.3 th€ hién cym may
nén hai cfip bang hai may nén mot cép.

Ha o
z Hy
‘PEI?‘-; ‘?’. 5 _/\/\/_ gir ‘?*z
4 2 2 1
MN, LN A A,

Hinh 5.3. Nguyén ly cdu tao va hoat déng ciia may nén pittdng hai cép:
MN,, MN, - may nén thdp dp, may nén cac ap; LN - thiét bj lam ngudi trung
gian bdng nuéec.

Trong hé théng lanh thi viéc lam ngubi trung gian cd thé thuc hién bing chinh sy
bay hai trung gian cia tdc nhan lanh.

2, Thuc hi¢n nén nhidu clp blng mét may nén c6 cdc cum pitiéng - xilanh c6 duong
kinh khéc nhau

Loai n&y cd vu di€m la gon hon so vdi hai may riéng biét, viéc phan bf ty s6 nén
duge xdc dinh. Dung tich nén ctia méi cum quyét dinh duong kinh xilanh va s6 xilanh
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sda cum &y, phi hop
v cum kia. Mdy dé
dang trong vAn hanh,
e th€ didu chinh nang
suff bing tu £Ong
Hifu nay duge sit dung
nhidu trong thue &€ &
nhide nude khdc nhas.
Véi cong sufit vita thi
may o cie pittong
xilanh #8p theo hinh
ch@ V hay W.

Msy og dudng kinh
xilanh 16n thi cde cum
pitting co thé dat
vudng goc nhau, hay
dat ndm ngang va
nguge chidu nhau {xem
hinh 5.4).

3. Nén hai cdp
bang pitténg phan bac
tac dung hai phia

Hink 5.4. Nguytn Iy ofu tgo olla may nén pitténg od
dudng kinh xilanh khac ahau:

I . xilank thép dp; I - xilanh cao dp; &) xilanh sdp theo
dang chit V; b) xilanh sép vubng gde véi nhau (mot
thing ding, mo6t ndm ngang); ©) xilash sdp nAm ngang
v 46t didn.

Loai méy nay dugc thé hign & hinh 5.5 s, chu trinh nén & hink 5.5 b, Clu 40 cha
mdy gdm xilanh vA pitténg phan bac. Khong gian 1 14 phia &p suflt thep, 11 la phia 4p
suft can, LN 1a thift bi lam ngudl trang gian bang nude.

Nguyén 1¢ hoat déng cia nd nhy sau: khi pitténg chuyén dong tir trdi qua phéi thi
phia khéng gian | thuc hién qué trinh dan nd V) Ja 2 - 4, hit 47 - I’ v6i 4p sufit P
« P, {4p sulit khi guy8n vi diy 1a mdy nén khong khi). Ddng th¥i x4y ra qué trinh nén
2. 2" va dfy 27 - 8" trong khéng gian 1. Khi pittdng chuyén dong tir phai qua trai
thi trong I xfy ra qua trinh nén 1’ - 2, ddy 2’ - 8", Diém 2’ |4 trang thdl khi van dby

cua I ma & Ap

§ #h¢en

}}2 = 'PI {iip F Y
suit trong

suft nhd hon 4, - 1=
" poe| &
ﬁ.‘i"

gian}. Dbng
thii trong &

khong gian I
<dy 1o qui PNV

trinhk dén né 'T
khi chia trong #
khong  gisn

ch&t V7 14 387. 4

11
w1 1 % +»- Al
#o
Hin% 5.5. My nén hai cfp voi pitidng phén bac
a) nguyén ¥ cu tgo; b) 46 thi obd thi.
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vA qu4 trinh hat khi tir thigt bf lam nguti LN ia 47 - 27 . 37

Daténg kinh xilanh D va dubng kinh phin nhé {(gifng nhy cdn) eda pittong phid
d8m bdo cho hai dung tich I va I lde idn nhat phdd theo ty (& d4p suft nén. Loai nay
4 offu igo don gisn.

4. Neén hoi cfp bang pittong phin bde téc dung mot phis
Nguyén Iy cfiu tac va hoat d0ng cia mdy loai ndy duge th€ bign & hinh 56sb.

Hipy tayy

7 ’
.
X

-3
bt
by
/
4
b Wy ety

Hinh 5.6, Mdy nén hai cip v&i xilanh v pittdng cing phan bac:
a) cfu tao; b) d8 thi chi thi.

Do téc dung mdt phin nén qud trinh bit x8y ra dong thii d phia thép ap I v& cao
ap II; dudng nhién khi nén cing ddng thii & I va I1. O mdy nén loai nay can cd khong
gian chia khi nén cua thigi bi lam ngudi LN d0 i6n 48 tranh bi€n déng 4p sudt tu P,
d&n P, qua lén. VGi efip thdp I thi: 3' - ¢ 14 dén nd kbi cbn du & khong gian chét,
4’ - 1’ 14 qué trinh hat, 27 - 27 1& ndn, tal 27 thi van 48y cia I méd khi traén vio LN,
2’ . 3’ 1& qué trinh ddy. V& cfp csor 37 - £ 1a dBn nd, 477 - 177 12 hut khi t LN, 4p
gufit hat tai 1”7 bang dp sudt tai 238 Py 17 - 27 18 nén; 27 - 37 1A ddy.

May nén loal ndy che luu lugng khéng dong dBu 4 c& kai ofp; vl v4y luc phan b8
theo thoi gian cing khdng dong d2u. DE miy chay & thi ofin of banh 2 of khéi hugng
da in.

Ngoai ra cbn may nén pittdng phdn bac nhidu ofp khdc, xem tai lisu [2); 131 .
5.2.4. Ditu chinh nidng sulit cia miy nén pittdng

Caa may ndn d8o gidn Hln v8i hé thing wa nd phuc vu. Khi méy nén ding 48 tao
ra dang khong khi 6 dp sufit phue vu cho ngudn tse thy cda edng nghs nic 46, thi
4p sufit hif cda 5d ludn 13 P, (ip sudt kbl quyfn noi 44t mdy), cdn 4p sudt diy (& cla
ra cis cfp casc nhat) luén phy thude vao ngudn tidu thy nhidu hay it hor ning suft
elda may. Trong hé thong lanh thi nang suft cda méy nén gin Hién vdi ning suft lanh
clia hé théng Nang sudt nhiét cla cdc thigt bi bay hoi Idn hay nhd hon nang sudt cdn
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may nén 56 dAn téi 4p suft hut oda nd 88 cao hay thép. Mt khde, nang sust cia may
nén tang hay gidm s& lam ap sult nguog to thay trung gisn) =8 cao hay thip,

Nhu vay ditu chinb nang sufit cda miy nén nhdm dap dng yéu cliu cong nghé s
dung khi nén, sao cho nang sufit, chat lugng t6t nhit, gid thanh ha, tud] the may duge
iu dai, an toan.

Ditu ehinh ning suft oda may nén gén libn vdi Ap sudt hit va d8y oda nd. Didy
chinh ed th€ bang thd edng hay ty déng, Disu chinh bAng tho cdng don gidn nhung &6
chinh xdc va an toan kém. Didu chinh ty déng thi chinh xdc, an todn nhung gid diu
14 cao. Nang suft khi (hoi} nén cla méiy nén & mdi cfip duge th€ hién & cdng thic
{5.11), {5.12}, (5.15). Tir cdc cong thdc trén ta thiy o dai lrgng chd yéu la: dudng
kinh D, gquang duimg S, s8 ving quay #, s0 pittong z, hé 38 khodng hai 4. Dudng kinh
{3 va quing chay 8 thuong kbang thay d6i khi dd ch& tao, nén ching khong tham gia
didu chinh nang sudt. TY s8 cia ching thuéng la:

8 8
e 9.6 4+ 0,9 va B =1 + 1,5 cho may nén pittdng tac dung hai phia dimg choe NH,.
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; » _ # Y — =N .,
N y v %
¥ %
Hink 5.7, D% thi chl thi bi bifn dang Hink 5.8. S¢ bidn dang cha 4o thi
khi diung pittong déi dinh d€ tang chi thi khi chin bot eftz hit.

khodng hal trong xilanh.

a) Didu chinh nAng sufit thing qua s8 vong quay » cda fryc mdy 1& 151 nhét, nhung
chn of d0ng oo thay 46 duge sb6 ving quay. DGl v&i déng co dit trong, hay tuabin ding
kéo méy nén thi 34 dang thay d8i =8 vdng quay hon déng cd dign.

by May nén od mot cum pittong - xilanh thi ¢6 th€ didu chinh thdng qua he sé
khodng hai 4|, ting hay gidm dung teh khodng hai.

Dung pitténg ¢d co cdu dich chinh p § diu xilanh d8i dinh v4i pittong lam vite
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Khi c¢3n giam pang suft cla may
nén thi djch =a pittdng phu d€ tang Y-
khong gian chét, vA nguge lai .
Phuong phdp nay t6i da cd thé P A
gidm 50% nang sust va thudng ép \ \
dyng cho mdy nén cd viua va lén. \ \
Phuong phdp nay khdng kinh té.
Xem hinh 5.7 ta thay V', < \, \ \
Ve < Y

¢} Ding van vi dudng vong dé
x4 khi tit cla dfy @ cim hit cda
may. Udch nily don gidn song ciing g Y
khdng kinh i€, ddng thoi lam tang
cao nhi¢t d¢ khi nén. Hink 5.9. DO thi chi thi khi kénh van hot

d} Ding ven chén gidm bot hoi trong médy nén PIUORE.
bt v& may,

Phuong phip nsy od thé thuc hisn bing thi edag hay tv déng, TU hinh 5.8 ta théy
¥, < V, Bl vi khi ddng bt van chan cdta hit thi 4p sudt hit chi thi giam xufng P', < P,
sdnchu trinh ss B 17~ 2'- 8- 47

&) Kénh supap hét {(lm cho cic van kot cda mdy nén lubn & trang thdl md)

b
¥
Oj,

Phuong phidp ndy duge dng dung rOng ril trong cdc loai méy nén pitidng mit cfp
v& nhidu ofp ¢6 nhidn cum pitténg . xilanh. Cf cum pittdéng - xilanh néo bi kénh 4
vayn hdt 1A nang suft eua nd bidng kbhdng vl kel duge hat vao xilanh bao nhiéu s& lgi
quay ra khdi xilanh trd ¢3 kboang hit by nhidu. C4ch nay khéng dp dung duge cho may
nén thing ddng (Vi pitténg thing of van hat Wp & dinh).

Musn gidm bao nhidu n&ng suit thi lam kénh bfy nhite cym van hut, Dudng liEn
& db thi chi thi trén hink 5.0 & khi kénh van hat Duing dit doan 13 Iam vige binh
thuding.

Mufin 1am k&nh cée I& van hit ngudl ta ding oo ofu gbm: cym pitténg - xilanh nhé
ding ap lye cva khi nén 4 ofts dfy hay dimyg 4p sudit dn va cac thanh truy®n dan dén
tan 18 van hit hinh tron hay hinb vanh khan (chit o).

Ap suft cda khi hay dBu tée dung lén pitténg vA od cdu tao ra luc d9 nang kénh
1& van, hose ép 14 van hit {thy efu tao) vk git ng Judbn md, Vige ditn khidn co cliu cd
the bAng tay hay ty ddng. Thong 8 tin hidu d€ mét ngudi ta nhin thdy (khi didu chinh
thd cong) hay role d4p lve cdm nhan (khi didu khién ty dong) la dp sudt hat (voi he
théng lanh v.v...) hay &p suft ddy (may nén khong khi v.v...) rale 4p suft s& dua tin
higu dong hay md van dign tif trén dudng Sng ddn hoi hay diu dén oo cfu didu chinh.

5.2.5. Can tao cia may nén pittbng

K&t ciu cy th€ cia cic méy nén pittdong rit da dang. Tuy vay tirog may déu cd cac
b phéan chinh y&u san day: than mdy, true khugu hay lgch tém, xilanh, pitténg, bitn,
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con trugl, &c pitilng cde van
kit vh van dfy, hé théng bom
dau bai tron, ¢ thing s
mat mdy, cde dBdng b dp e
diu, 4p lfe mbi offp nén, hip
d6m kin cho chn pitidng va
43u tryc ra cis miy nén phia
nhin troydn d4ng 1Y dbng oo,
cdc van chan d&t 9 cin hat,
ddy, van trén dudbng ndi 1AL,
van an todn, bing 4idu khign.
Kich ¢ cda cdc bd phin, sy
sdp x&p cds ching phu thufs
viic nang sust m¥s; hay W,
kW, keal/h (481 v8i méy nén
hai Janh trong may lanh nén);
phu thuse dang may nén: ném
ngang, thing ding, chi V, W,
miy nén of déng co kin, nia
kin va hd.

vat lisu dé ché tao cde bd
phan phu thudc vao tinh chét
cua khi nén. D¢ day cda tiing
by phan phu thude vae ché df
lam vide nhu dp sudt, nhist
dg, van tdc chuyén déng, 4o
HUng v.v..

Sau day la mot s8 may
nén diung trong hé théng nén
khong khi vh trong bé théng
tanh.

§.2.5.1. My nén khoog kbi

I. May nén khong hhi
mét edp logl nhd

May thudng Ja thing
ddng, duge lAp judn trén binh
chia ndm ngang od binh xe
48 dich chuyfn d& ding. 86
pitténg »& xilanh U 1.2,
xilanh duge &b Hin canh tan

T Nt

[4 74 £t}

Vs a8 #romo

Hi72

——

Hinh 5.10. C&u tao cia may nén ndm ngang.

nhitt 42 lam mat bing khong khi. Logi may ndy ding phé bi&n tropg dich vy sita chita
nhi 4t8, xe by, hay cde phimg thi nghigm.
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2. Méy nén khong khi nhidu cfp

Hinh 5.10 th€ hién cfu tao cia may nén khdng khi ndm ngang hai cp. Cym bén
phai 14 cAp thap, bén trai la cp cao. Dudng kinh pittong 14 620 mm va 870 mm, khodng
chay cha pittong 1a 220 mm. Luu luvpng cda may 14 100 m¥/ph, 4p sufit khéng khi sau
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Hink 511. Cfu tpo ella médy nén nam cfp thing ding,
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nén hai cfp & 9.10°N/m?, Cong sufit dong co ditn ddng bo 1 380kW.

Hinh 5.11 14 cffu tac cla may nén khong kbl nam cfp thdng ding. Cum bén phai
1% uén coip mdt va c&p bSn, cdn cuym bén trdl gdm ofp hai, ba va nam. Cg cffu truydn
déng gdm tryc khuyw, bién, con trugt, cdn pitidng.

Bom banh rang hit diu & khorng miy, ddy d&n cde b) phan 48 b6 tron nhu § 48
truc khufu cac bge bign, con trugt. Bsi tron xilanh bing hé théng riéng. Sau méi cdp
d3u cd thist bi 1&m mat khdng kbi Ap sufit sau nam cfdp nén 1a 220.10° N/im2.

M4y nén kbi cactonic clng 1 may nén pittong nhidu cdp, nd of cfe tao gidng nhu
mdy nén khong khi, nhung kich thude ahd hon,

5.2.5.2 May nén pittdng trong k¢ thing lanh

Mdy nén trong hé thdng lanh od nhiém vu hit, nén v 48y hai the nhan d€ nd thue
hign tulin hoAn trong hé théng. Vi viy c¢iiu tao cda nd phai ddp dng dugc nang suft
lanh & phi¢t 44 thip tir 0°C 4&n 4m hang chue °C thim chi hang tram °C, Ap suft sau
khi nén phu thudc vAo tink chft cda tdc nhan khi ngung tu & nhidt 46 thudng, tir 25
dén B0°C {(ding nudc thudng va khong khi 48 lam ngung te tdc nhan). Ap sullt ngung
ty ods cde tde nhAn théag dung ahu: freon 12F - 12 (R - 12); F - 22 (R - 22); NH,,
F . 502 (R - 502) tiy nhibt 48 mai truimg nude, khong khi; nd dao dong tit 10.10° dén
20.10°N/m?*. Ap suft hut phu thude vao tinh chiit cin téde nhan vA nhiét d8 bay hai thip
odn cd. Vi dy voi NH, thl ¢, = - 70°C ¢d p, = 0,11.10°N/m? (4p su#it tuyét d6i) &
- 0,88kGlem?, ép suft ohAn khong {-0,88.10° N/m?).

Do vAy 86 offip nén cla méy nén trong hé théng lanhk thudng 1a 1; 2; 3. Céc hop
dém kin cda may nén khong nhitng dim bao sy lam vige bink thudng cda miy ma ::bn
chéng 5 ri tic nhan bdi nd dbc hai, dat v.v..

Cong suét lanh tidu chufn cia may nén thudng 12 W, kW, nang sudt lanh 12 keal/h,
Dya vao 46 ngudi ta chia mdy nén thinh: loai nhé ©d € £ P300W hay dudi 83000 keal/h;
loai vita 6 @, = 9300 dsn 55000 W (8000 d&n 50000 kesl/h); losi 160 ¢ Q > 58 000W
{50006 keallt).

Mdy nén trong hé théng lanh 2dn gAn véi tén tde nhan lank: méy nén amaoniac,
may nén freon,

a) Méy nén amoniac NGUYEN HUNG TAM

Miy nén amoniac thulding o6 dang nAam ngang, thang ding, chi V, W. May nén nim
ngang 1a loai chuyén dong chim: van thc pittdng 0 1,8 d6n 3,66 mfe, /D = 1,1 » 16
{kh&i chau Au), S/ = 1,4 + 1,6 (kh8i My}, Ty s6 trén cho thiy kb My thidt k€ may
nén vai dibu kién nhist dd ngung tu saoc hon khéi chéu Ay, nd phi hop véi v ndng.
M4y nén ndm ngang thubing ding trong céc h¢ thdng lanh eda céc nhd mdy hda chét,
sin xudt chit 8 va cong nghiép nang Cdu tao cia nd gidng nhy mdy nén khéng khi
ndm ngeng.

Mdy nén hoi amoniac mt c4p gdm od loai hai hofc nhidu pittdng 4at thing dung,
ohif V va W Hinh 5.1 1a nguyén Iy cfu tap cla may nén pittdng ihAng ddéng, thing
dbng (khi, hay hoi di vio bubng nén va di ra theo mot chi¥u). Loai ndy od pitténg thing,
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dia van hit 1dp ngay trén dinh pittdng. Hot lanh truée khi vao xilenb khdng bi 48t
ndng nhd loai nguge dong {ea van hit va 38y d2u dat d dia trén dinh xilanh}, nén hé
84 cfp 6t hon, Phdn 4o nudc lam mét xilanh chi giéi hen & phiin hoi bi nén. Do khong
o6 oo cdu con trugt nén mdy gon vk hé s8 hitu dung ea hoc cao hon may nAm ngang.
M4y théng ding thudng o8 mbt, hai hay ba cym pitiong xilanh.

Tit bén pitidng trd 1én thi duoe sfp theo hinh chit V hay W . M4e du nhibu pitténg
- xilanh nhung nkd cich bd trl dang V va W ma mdy gon. Céc hd a8 cda miy dang nay
do nhi%u pittdng nén b4 =4 cap, hé 38 néng luong kém hon loai hai pitiong Tuy vay
chung cd wu difm 1A chn bing dng t6t hon, di%u chinh néing suft bing kénh xupap
{van) hut Ia r&f thudre tién. .

May thdng ding, V. W, ¢ wu difm hon loai ndm ngang 1a chi cin mdt he théng
dAu bdi tran cho moi bd phén chuyén dong nhe cdc § 48 trye, cic bac bidn, xilanh, 4c
pittdng. Bom diu 1A loal bdnh rang hoAc pittdng nhé, deu shin truyén dong ti¥ truc
chinh cda may nén. B6j trdn xilanh bing viing d&u chi Ap dyng che méy nén nhd vi nd
&84
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Hink 5.12. C&u tao cin may nén pittdng dang chit V:
1 - than mdy; 2 - khoang nude lam mat; 3 - xilanh; 4 - cum van ddy;
& . pittéag; 8 - 6ng ndi; 7 - khoang hut.




d& d&n 101 va dap thdy lue do diu vao xilenh nhidu qué mde cln thifft

Hinh 5.12 14 cfu tao cla méy nén pitténg dang chit V k¥ hiéu l& AY-45 o6 nang
suft lanh 1& 45000 keal/h, 86 vbng quay 12 1450 vg/ph. Khi ch& tao, mdy nén thudng
o nang suft lank theo ditu kién tiéu chufin guy dinh cho nhidt 40 bay hoi, nhigt 48
ngung ty, 88 ving gquay cia true may,

Hink §.13. CHa tao cls may nén hoi freon cd dong co hé:
1 - xilanh od rdnh tan nhigt; 2 - ndp; 3 - cacte; 4 - g6i d%; 5 - hop d8m kin
dhu trye; 6 - dc pittong; 7 - dis van; 8 - pittdng; 9 - bidn; 10 - true khuju;
11 - & d&5; 12 - bom diu; 18 - thAn may; 14 - bénh dai thang, 15 - van chin
clta hdt; 16 - 10éi loc hink try; 17 - céta nap d3y; 18 - kind quan sat: 19 - clta
4 diu. |
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Hinh 5.14. Méy nén hoi freon of ddng od nida kin:
1 - cacte; 2- kh&i xilanh; 3 - 5 d0ng co; 4 - nép xilanh; & - dia van;
6 - tryc khuyu; 7 - bae 42 {8 trugt); 8 - 18 thong; 9 - pitténg; 10 - Ac pittdng;
i1 - bidn; 12 - nédp d0ng co; 13 - 16 ddn dAu; 14 - van chean cia hat;
15 - ven chin cda diy.
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Miy nén amoniac nhidu cdp
cd pittdng phAn bac thang ding va
néim ngang cldng cd efu tao gidng
mdéy nén khdng khi nhidu cép.

May nén amoniac nhidu cap ;iiii _ ;
dang chit V, W od céu tac cing il .
tygng t¢ shy mAy nén V, W mét
c&p. Difm khide 13 chiz ra cum 4
pittdng - xilanh thép 4p vA cac 4p. =

N&u o6 bSn cum thi bao gil cing c i
od mOt eum cao dp va ba cum thip : I
dp. Cdc khoang frén dinh xflanh =
phdi b6 tr cac 161 di cia hai ridng’ M= 7 % .
cho cde cfip. Cita hit bao gid cing L ~ ¢
to hon cda ddy. May oo sén : ?
pittong-xilanh thi o6 bén ofip thip, :
hai cfp cao; cd tam thi chia ra séu g 7 ¢
th&p, hai cao dp. :
Khong duge ding cée vt lidu
ddng va hop kim ddng 4€ ch€ fso Hink 5,15, Miy nén kin:
cde chi tidt eva méy nén amoniac, a - v& thép; b - stato; ¢ - thén mdy nén;
rieng hop kim giita ddng thanh v&  d - gilenh; e - vit ofy; £ - 8 d45; g - dix vam
phét pho la dimg duge. h - ndp; i - Sng mao din; k - truc Wch thm;
Dau boi tron mdy nén khong | . ndp dBu tryc; w - rdto; » - bign; o - long
héa tan trong Nify. xilanh; p - déi trong: v - ndp; s - khoang hdy,
b} May nén freon t - khdng gian cira d&y; u - Sng déy;

v - chu dién,
Mdy nép freon cdng cd dang chu dién

nhy: thdng ddng, V, W pibng nhu
may nén NH,;: nhung cfu tso cu th cia cde bd phiin ¢d dic thi ridng d& phi hgp véi
freon. .

Cac freon ndi chung, ddc bigt 1a F - 12 (R - 12} ¢d kh6i lugng ridng {maét do hob
18n gép 5 - 6 I&n amoniae, 46 nhéi I6n, nang sudt lanh riéng thé tich hoi, nhd hon 1.6
1an se véi NH, Nhigt 40 cda hai freon saw méi in nén cing thép hon NH, Ching cd
kha nang thidm qua cic khe hd nhd k& of d4 xip cls cdc val li8u dge thing thutng.
Chinh vi vay mdy nén freon phai cd cffu tao phé hup.

Do ¢ nhdt va khdi lugng riéng clia hoi 16n nén tidt dién cde 1% di trong may nén
va &ng dén phii lén. Ning sudt Janh ritng thé tich nhé ddn t3i cin téng dudng kinh
xilanh bling 1.3 It so voi khi nén NH,. Nhi¢t 46 hoi sau khi nén khéng cas thianh thi
khong cln lam mét xilanh bing 4o nudc. Phin dinh cda méy nén chi ¢an lam cénh tan
nhist 4€ lam ngudi Khong kbhi 1 duge. Nhiiro han ch€ sy b o cda freon thi than may
phal dde bang gang het min ¢f tham gia oda niken; hdp dém kin dBu tmé {indy nén
oo dhng co ki) cde glodng & cdc mat Hp ghép phéi o6 46 bit kin cao, hoge ding may

158



20l

2e¥

£47

125

L W)

T4

77e

512

S

#8E

183

I

£38

Vel

454

z
«
St
S
o
e
=
zm
"ﬂu
<
x
o
¥
3
4
L
z,
wl
o]
=+
w
L
[1n
L ad
i
-~
-3
733

Hinh 5.150. CAu tac cum wdy nén hui freon hai cfp cua héng Mitsubishi.
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nén nlds kin, mdy nén kin.

Dau boi tron may nén {recn va freon hda tan &n nhau tso thank dunyg dich. Mdc
46 hda tan phu thude vao nhist d5 vA &p suflit. Didu nay d€ din t&i phd vd ch¥ 48 bat
tron. Chéng han dAu & khoang mdy ¢d nhiét d& thép s& cd nhidu freon hos tan. Khi
bom dAu hat dung dich ndy a8y vho boi trun céce § d8, gip b® mat bac bay bi ndng hon
lam freon bay hoi maph khdi ddu 1am héng ch& d¢ baj tron. D8 nhat cla dAu {ed freon)
thay d8i, nén bom diu ludn dit th&p hon mdc dau trong khoang mdy thi t8t hon. DAu
¢d trong hoi freon lam gidm hé a6 cdp cia mday nén. D€ khéc phyc nhuge di€m nay,
edn cf thiét bi treo 48i nhigt gifia boi hut v mdy véi hoi ddy ra khéi mdy.

Cde may nén freon ¢d th€ ding nén modt s8 loai freon F . 12, F - 22, F - 502, Né&u
méy nén freon ch€ tso khéng od b) phidn nio bang ddng thi dung 48 nén NH, cing
dvge. Duong nhién nang suft lanh khic nban. Ching han mdy nén higu BBC & dibn
kién nhiét d& bay hai £, = -10°C, nhist d6 ngung tu £ = 25°C, 88 ving quay n = 1450
vg/ph khi nén ¥ - 12, F - 22, KH, 86 ¢S ning sust lanh 38700 kcalh, 62000 kealfh,
82780 kcaifh.

Hinh 5.12 14 cfu ta0 clia méy nén freon thing ding cf dong oo hd kifu 208 - 6.5,
Hinh 5.14 14 ¢du ts0 méy nén freon thidng ding, nita kin. Hink 518 & may nén kip
{thuling ding trong to lanh, may didu hda nhidt 40 loai 8hé, vv..).

Hinh 5.158 1& cfiv tac chs t8 hop méy nén binh ngung kidu SLU - 180 do hang
Mitsubishi cha Nhit Bén sin xullt, o6 nang suflt lanh @ = 48000 keal/h & didu kién
t, = - 45°C, £, = +36°C, Trong & hgp gdm cd: hai mdy nén freon 22 (R - 22) hai cdp
ki€u MZ 62L ddu song song. 56 pitténg trong mdi mdy 14 8 {c&p thép 6, c4p cao 2}, 58
vong quay n = 1430 vg/ph, cdng auft ddng co 35 kW, dign 4p 380 V, 50Hz, 3¢ ndng
sufit lanh eiia t8 hop co thé didu chinh tu dong 100%, 75%, 50%, 0%. Hai mby nén dai
ngay trén bink ngung Sng chitmy nAm ngang. Cdu tao ciia mdy 13 logi nita kin, xilanh
sdp thee W, bom dau 13 loai binh réng.

Hink 5.18 Ja cfu tao cia t4 hop mdy nén freon 502 mdt cfp véi binh ngung &ng
chim ndm ngang, kifu 15602 56 - FW do hang Hitachi s&n zufit. May nén 14 loai nGa
kin kifu W, nang sufi lgnh @ = 8900 keal/h & ¢, = -35°C, ¢, = +86°C, Méy nén od
sau xilanh, ddng oo 10BkW, 200 V, 5O Hz, 3¢, sd ving quay » = 1480 vg/ph. Mdy duge
dituy khi&n hodn todn 2y déng. Bom 43u 15 loai banh rang. Sau khi boi tron, déu duge
dua theo &ng rr ngobi 48 Iam ngusi bdng d6i lru kbong khi, 181 lgi chay v3 cacte mdy,

Ca may nén MZ 621 va 1502 86 - FW 48u dling que 48t bing didn 4F offy d8u trong
cacte mdy nén.

© B.2.5.3. Cde bé phin cda méy nén pitténg

1. Thon mdy

Thén may 1A gid 4O cdc b phin khace cla mday, Vi vy thén mdy phii oo 45 &n dinh
K, d& nadng va ben. Trong than may 14 khoéng gian chuvfn dong quay trdp cla trye
khuju vA chia diiv boi tren. Phan dudi cia than cd Hp kinh bdo mde diu, elts théo
kiét dAu khi sita chite. Hai thanh bén cd cée clia od ndp day, kich thude g4 Ion d& o6
thé thdo, 18p cdc bo phan bén trong két cdu va kich thude cy thE eda than may phu
thude vao cong suft nén, kiu may (thing ding, ndm ngang, chit V, W, hé hay nita kin,
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kin) v8¢ lidu ché tac thAn mdy thudng & gang xdm nhu C'f 18.88 hay CN21-40 theo
tidu chufn cda Nga. Sau khi die, than mdy duge dus &i gia cong oo sdc b phan ghép
vt ohi tidt khéc.

2. Trec khuyn

"Truc khofu nhan chuy&n ddng quay trém tir dong oo, 3 cing voi bién tas ra chuyfn
didng qua lai cda pittdng. True khuyu chiv t4i trong ués va xoln. DO léch tAm i truc
khugu bling mdt nia quing chey ¢ds pittdng. Trong méy nén khi thi 88 khuyu thudmg
a2 2. 56 bikn Hp & mbi khuyu od thé 14 1; 2; 3; 4; vl vAy ma 45 dai cda khugu va trye
ciing kh#éc nhau. Bén trong truc khuyu duge khoan tao duldng ddn diu bdi tron cho
bien, § €2, cho hop dém Xin {vdi méy cf dong co hd). O 48 cia truc khugu o6 the 1a &
trugt hode § lan.
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Hinh 517 CZu tao cda truc khuyu ding cho bffin xilanh.

Vat [ieuw d€ ch€ tao tryc 13 thép 40; 45 hay 40X, Phéi truc khuys duge ché tao bing
rén hay dép ndng. Céce kich thude cda trye duge obf tro blng gia ofng co ngudl, Cae
ngong true p bién, 4 43 duge t6i bang dbng didn ecao tn od 46 thim sau 2-3 mm.

D¢ cing bd mit ssu khi t&i 12 HRC 48.858 dai voi thép 40 va HRU 52-62 461 voi
thép 456. ’

Cdc yéu chu kj thudt 48 ¢8i true khugu cla may nén od odng sudt i 406W trd
i&n nhy sau:
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- 46 dio cda b mat ngdng truc so véi duling t&m truc tuong dng khéng qua 0.5
gai 86 cho phép ghi trén ban vé;

- 46 khdng gong song chia dudng tAm ngdng truc ldp bién vdi dudng truc chinh
khéng qué 0,02 m trén 100 mm chidu dai;

- 66 ddo dubng tam ngong true phfa ldp véi dong co khéng vugt quad 0,08 mm;

- 46 bong bB mat céc ngdng truc HMp bitn, 6 48 phai dat V9. Cae ngong truc 46 Mp
hip dém, %&p banh rdang, rdto déng co {Joai méy nén od dng oo kin hoge nida kin) o
d4 bdng bl mat V7 13 4

- 40 déo cda goe hign 3 hai d3u ngbng tryc khdsg vuet qaa 0,060 mm trén 100 mm
bdn kinh

- cde phiin khéng Iip rdp cda truc chi ¢An dong kich thude va tién ssch 1& duyc,
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Hinh 5.18. Cfu tao ciia truc khuyu ding cho hai xilanh.

Hink 6.17 14 cfiu tao cha true khuyu ding trong cde méy nén khf ameniec kigu
théng ding (AB-22), cht V(AY-45), chit W (AYY.90) do Nga san xuft,

Hinh 5.18 la trye kbuyu cls mdy nén ndm ngang kiSu AO-600 va AQ-1200 cing
do Npgz sdn xuit
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Truc léch t4m cd cAu tao don gian, thudng ding trong mdy nén loai nhé.
3. Tay bién

Tay bién lam nhigm vu truy®n chuy&n dong quay tif truc khuyu hay truc léch tdm
thanh chuy&n ddng qua lai cia pitténg.

O tay bién l&p v6i truc khuyu dudc b8 doi v ghép bing buléng dai 6c kép chéng
tu lugi trong qud trinh lam viéc. Khi l&p méi hay thay bac bién thi dung can thép l4
day 0,25 mm dém giita hai bich cia bién. Cic l4 can giip ta chinh duge khe héd cin
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Hinh 5,19, Cac loai bién:
a) bién lap véi true khuyu: 1 - nila dudi; 2 - bae; 3 - nita trén; 4 - bac Ac;
5 - dinh &c ghép; b) bién cho truc léch tam.

] —

thiét (theo dung sai cho phép). Sau mét thai
gian 1am viéc bac bj mon thi bé bét can.
Vat lidu lam bién la thép 38XA hay 40XA.
Khi ch& tao va l4p rdp thi truc cia bién
phadi vubdng gdc vdi truc chinh, hai 18 bién phai
song song nhau vi song song vdi truc chinh.
D€ boi tron bac dc thi khoan 18 trong tay g
bién d€ dau chdy tif bac bién dén bac fe. f

4. Xilanh Hinh 5.20. Xilanh dac lidn cdnh
tan nhiét.

AUNNNINNNNRY

Xilanh c¢d nhiém vu tao ra khéng gian hut
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va nén hoi. Nd lam viée vai nhiét do va ap suét ludon thay déi theo chu ky hidt va nén.
Khi nhiét ¢6 hai nén khong qua 90°C thi xilanh cd th& diic lidn cdnh tan nhiét d€ lam
ngudi bang khong kh{ (xem hinh 5.20). Khi nhiét d6 hoi nén cac hon 90°C thi xilanh
dugc 1am mat bing nude. DEi vdi may nén trong hé théng lanh thi chi cAn ding nuée
m4t khoang dfly cia may nén va ph3n gin dinh xilanh. Trong trudng hdp nay xilanh
dudc ché& tao nhu hinh 5.21. Hinh 5.21a la xilanh cia mdy nén thing ddng, V, W nhu:
AB-22, AY-45, AYY-90. Hinh 5.21b la xilanh li3n 40 nuéc ciia may nén ndm ngang loai
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Hinhk 5.21. Céc loai xilanh:
a) xilanh ding cho pittong thing; b) xilanh ndm ngang dic lizn khoang do
nudc lam ma4t.
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V&t ligu tao xilanh 1A gang xam chat hiong cao nhy CH21-40 hose CHZ4-44 Ch#

tao bing phuong phap duc rdi gia cdng ngudi. DO cing cia xilanh 1a HB 170-241, ritng
bd mat lam viée phil cd d6 eng dat HB 320.880 bang t6i dign cao tin.

B¥ mat trong cda xilanh khi ché tao xong phdi dat 4@ chinh xdc efp hai theo he 16
{ritng véi may nén ndm ngang od dudbng kinh xilanh dén 500 mm thi d6 chinh xéc I
c&p bal.
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Hink 5.22. Céc loai pittdng:
a} pititng thing; b) pittdng khéng thing, ¢ de pittang.
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00 bing cia mil guong (mat Idm vide) xilanh cd dudng kinh d6n 150 mm 14 v
v V8 khi dustng kinh 162 han 150 mm; b% mwat ngoai ché Hp voi than miy dat d6 bing
V7. Mat dinh xilanh l4p 4ia van dat 44 béng V10. V& bé mat Jam vide cia xilanh nhe
ding pittong khong od xecmang thi 46 bdng Ia 910,

Khe hd gita mit ngoii clda pittdsg va mat trong xHanh bipg 0,001 dudng kink 14
xilanh. Vai xilanh joai nhd hon 50 mm thl ding pitiéng khoOng xecmang v khe hé gifa
ching bling 06,0003 dudng kink xilash,

D6 khéng vudng gde ela truc xilanh vt truc quay cida mdy khéng vugt qua 0,02 mm
trén 100 mm chidu dai :

Do léch tam giita dudng irye xilanh v& 16 xilanh khéng qud 0,02 puw trén 100 mm
chi®u dai.

5. Pittong vé de pittong

Pittdng cd dudmng kinh ién hon 56 mm mdi ¢d xeem@ng. Pittdng cda méy nén thing
dong ed liy van hit ngay trén dinh nén goi 13 pitténg thung (hinh 5.22a). Pittdng trong
mdy nén ngpige déng 1a pitténg khong thing. Hinh 523 13 céu tao cla pittdng dang
t£m cla mdy nén ndm ngang ¢v cdn va con trugt lAp vai bign, Hish 5.24 1a cffu tac
clia pitténg phan bac trong mdy nén ba ofp.

VAt litu d€ ch& tao pitidng phu thude vio tinh ch&t cda hoi nén, cong sufit nén:
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Hink 523 Pitténg cho may nén ndm ngang.
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Vai may nén hoei freon ebng
suft nhd hon 3480 W thi pitidng 13
gang CY18-36 (cd HB 170.220)
hoac thép Al2; cong su&t ldn hon

3480 W thi dang hop kim nhom dé x . T

dic pitténg nhu AJII0B {(cd HB&S) N -

¥.¥... JV
Véi may nén hoi NH, thi T T

pittdng duge duc tif gang CH21.40
hay C'124-44 (cd HB 170 - 241).

Khi ch& tao xong (i r8i tidn
ngudi) thi khe hé gitta mat ngoal
céa pitténg vd mal trong coda
xilanh duge quy dinh phy thude vao
duting kinh t{rong cia xilanh. Khe
hd pay phu thude vio nhidu v€u 186 nhy: nhist 42 hal {khi} bi nén trong xilanh, hé &
dén nd nhist cdn v8t Héa lam gilanh vi pitténg, chiBe day 1ép dis bsi tron. NSu pitidng

Hinh 5.24. Pittong phan bac che miy nén
nhisu cip.

A A
Ia gang hay thép va xilanh 18 gang thi chf ¢4 lp ghép cda ching 12 X v freon, i
vai amoniac. Khi pittdng 12 hep kim nhom thi phai tang khe hd ¥Bn vi bé 56 dan nd
nhigt cia nd bAng 2,5 so vdi thdp.

Dé ndn va Svan cia pittdng khdng vuet qud 0,8 duimg kinh l8p ghép cho phép. D&
khéng vudng gic cla mat trg vOi mat cAt dinh pittdng khéng qué 0,02 mm trén 100
mm dai.

Ché d¢ lap ghép xecemang vii pittdng ia o i -

H
Lép ghép &c v4i pittdng gang theo © hay B khi lap chat E- D¢ khéng vudng gée

gita dubng thm &c vOi duimg truc pittdng khéng vuot qua 0,02 mm trén chidu dai 100
mm. D3 dvan va d0 ndn oda 18 4c trén pittdong khong qua 0,5 dung sai cho phép cta 16
vii d4 chinh zéc cép hai,

Ac pitténg (hinh 5.22c) duge ché tao tiy thép 20, 15X, 20X véi d¢ thdm cacbon i
1- 1,6 mm, t0f dot 48 cdng HRC 58.62. N&u ¢ dhige lam tiz thép 45 thi t61 b2 mat bang
dong dién cao tdn d€n &0 shu 1,56 - 2 mm o HRC 58-65. D) 6van cia i€t dién ngang
4c bang 1/3 d&n 1/4 dung sai Wp ghép cho phép.

D& bong bd mat 4¢ 14 VIO

8. Kecniang

Xecmang ghm hai loal: xecsnang hot v xecmang d3u (xem hink 3.25). Xeemaing hol
ed nhiém vy bit kin kbe h8 gits xilanh vi pitténg Mudn vay thi xecmang phéi khit v&i
thanh rank & pittdng, phai ti kin m4t agodi 1&n mal trong cda xilanh, o 48 ép dat
18,74 - 10,8 N/em* v8i dubng kinh pitténg 40 - 100mm, va dat 10,8 - 4,8 Niem? v8i
dudng kinh 100 - 200 mm. D¢ ép vy phy thude 46 dan hdi clia xecmang, phy thule

3

168


http:pitto.ng

vt lidu, phuong phdp ché tao v3 thii gian s viée cla xecming.

Xecmang cho pittbng of dudng kinh nhé hon 200 mm duge ché tao tit CY24.44,
gang chie mon dac bist, hgp kim crowe-nlken hay molipden. Vai dudng kinh lén hon
200 mm thi ding C*121.40 d€ ch& tao xecmang.
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Hin#s 5.26. Céc losl veemang:
8} xecmAng kin; b} xecmang ddu; ¢ cich teo khe dit cho xecmang.

D6 cdng clla xeceméng cho pittdng dén 200 mm & HRBES8 - 106, nhé bon db cing
cun xilaph ti b dén 10 don vi HB.

D& kbong song song cha dulng sinh mat ngeal xeeming of dudmg kinh d8n 200 mm
Ia 0,04 mm va 0,05 mm cho dudmg kinh tit 200 d&n 500 mm. Mgt trong {(mat khong

lam viée) cha xeemiing ch® tao theo Ab hofe AS.
D¢ bong mat ngodi cia xecmang {ti 12n xilanh) phii dat dén V8 cho pittobng 200
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mm v& V7 cho pitténg 200 - 508 mm. Hal mat bén {t] vac thdnh ranh trén pitténg)
dat V1.

7. Cde van hiat vé ddy Cxupap hit ve d8y)

Van hat vd d8y ¢4 dnh hudng r&t i&n dén hé s6 cfp cla may nén khi, Nhitm vy
cta ching 1A phdi déng md dang loe, khi ddng phii kin, khi mé phéi it gy tén that
trd Iye, tudi tho cno, d& ché tao, dé thay thé, khong tao ra nhidu khong gian ché&t

Van hut cd thé lAp & dink pittong (hinh 526) hoc l&p cing cum trén dinh xilanh
v#i van dfy (hinh 5.27). Cac b phin chinh trong msi van 1a: dia van, Is van, |b xo,
chup din huéng.

Pian  vaen  duge
khoan +& tap thianh cac %
16 van. Kich thutc dix
van, kich thudc v& s 1§
van, cach b8 trf ching
phu thudéc véoe 44 lon
cds may nén, Vit lige
ch& tao dia van 1&: gang
CH21-40 (v4l may nén
nhd); thép 485 {mdy lan)
hay thép 40X, Loi 4
cho & van phéi o6 49
béng V10 (vB8i van diy)
v VO {v@# van hiit),
Céc b2 mat odn lai cda
dla van chi chn ¥7 i3
dudge,

Lei van lam vite &
ché d6 nang 41, tin 56 «
chu k¥ cda nd dang |
Ang 86 vong guay cba
trye may. Vi vay vat
liu ché tao 18 van phai
13 thép 1a 10 xo nhu:
70C,XA hose YI0A,
S80XTCA. DO cing cin
i& van 14 HRC 48.54.

R

24,5

Db day ciia 14 van thy Hinh 8.28. Cum van hot cie méy AY-200:
thude 4% lé&n cia mdy ! - dia van l& thép 40X; 2 - ndp van bing gang zam
(46 i6n cda 1a van), chét huong eno (C'121-401; 3 - o xo0 I4; 4 - 14 van
Méy nén BY - 175 o 18 (TGCZXA);

van day 0,8 mum; AB-22 5 - dinh 60 béng thép 38XA; 8) chdt dinh vi (0T45);
1A 0,5 mm; ®B-20 Ia 7} dém ham {HORIN; B) efin tao 4 van,
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Hinh 527, Cum ven hit vd dfy coa may nén hol freon logi $B-20:
1 - d€ van; 2 - dém; 3 - van hit hinhk vanh khuvén: 4 - dia van ddy;
5 - t&m dd 1o xo; 8 - dinh 8o 7 - chét ddn huéng B - 1o xo; B - Sng ddn
hudng; 10 - chup dén hudng 18 van trbn; 11 - 18 2o cho 14 van day;
12 - Id %o ¢ho van hat; 13 - J& van diy hinh trdn.

111 X

Hinh 5.28. Hop d2m kin cho odn pitténg:

2 - thiin hép; b - chc vong dém blng kim losl b - vong dém bAng chi va bong
tAm ddu nhin; ¢ - bae chan; d - cén pittdbng; e - bac chen; g - 16 din diu
nhin; 1 - 8; 2 - bac trugt bang kim logi; 3 - ddy 16 %0; 4 - bong t4m diu nhin;
& - 14 chl cudn iai
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0,5 mm; AY.-200 1a 1 mm; PT - 0,7 14 0,20 mm.v.v... DS bong cin hal mat 14 van 1§
Y190, Hai 8 doc theo cank & van t8 6,5 - 0,7 mm. D& chitm cda 15 van 18n Ioi 18 van
£t 1 4&n 1.5 mm. Lé van hinh trdn, vAnh khan od chidu day ti 1,5 &8n 2 mm vt e

1a 30X TCA bay 3X13. Khe hd giita Ja van va thanh d&n budng theo 46 lap E%B” . Hinh
dang 14 van cd thé 1a: chit nhat, trdn, hinh vinh khan. 3

Tuéi tho cia la van kboang 10000 h 1a phai thay, Néu khong thay I4 van méoi thl
he 88 cfp cla mdy gidm nhidu do 4 van bj mon phiin 1i8p xdc véi igi van,

8. Hop dim kin a 2

Hop dém kin duge ~ ”
i4p & phis d3u, nhan
truydn d4ng cua truc
khuyn (hay J&ch tam)
trong cdc mdy nén khi
cd ddng co hd v4 phin

cdn cda pitidng trong A | 9
cac miy nén of s dyng : \:.
7

9

con  frugl R CcAn l JW
pitténg (xem hinh 5.28, Ay

/
5.28 v 5.30). P

Hop dém cd nhiém
vu bit kin kxhong gian
trong méy vaF bhén -

Ber5l, 487 !

Z | a2 R Wlaid ;
ngoai d€ tranh tén tht P23 As B I

khi nén hogc chéng i{‘
xa&m nhip khdng khf & | *
véo may, trong khi true 2l B SN
guay va cdn chuyén 1|_ @y +487
d0ng qua lai. ’ 22714 g
Vong dem ki - 5
ng m n @3&’&5"“‘ *
trong hop dém kin cia ‘ﬁ‘ ~— = ™
chn pitténg o6 thé ia o B4 7
kim loai hay ¢hi (xem A‘L 9332,32 J p
1

hinh 5.28). Vong bing -
chl chdng mbn hon, S4 i
ving . dém trong mot
hop tir 14 dén 24,

Hop dém cho truc
chinh thudng of cfu
tao: bac trugt, B xo ép
bac, d3u boi tran trim
141 toan b € boi tran,

- Hinh 5.28. Hop dém kin dBu true khuju
1- véng tinh; 2- vhng grafit; 8- vong cdosuyd- vong bac
trugh; 5 15 x0; 8- 8§ B xu; 7. d6m; 8- truc khuyy;
9- chén; 10- ndp; 11- cda diu; 12- dém; 13- hop chin 6
da, 14- thAn méy neén.
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lam ngudl dai trugt v bit kin {(hinh 5.29; 5.30). Loal thyd hai pbm dai truot, ming din
i, 16 xo dp dai trugt (hink 5.381).

K&t c&u nhy hinh 5.31 12 mang dan hdi tinh, nd khdng quay theo truc. V&I k&t cfu
mang dan hdi quay theo true goi 1a mang dan hdi ddng.
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Hinh 530 Hop dém kin <¢3u truc chinh: Hinh 5.31. Hop dém kis o6
1 - dém caosu; 2 . vdng tink, nidng dan hdi tink:
8 - grafit; 4 - vong trugt; 5 - dém kin; i~ dai trugt (back; 2 - vong ép;
6 -vingticlaldxo; T-10%0; 8 -6 1 3 - mang dan hdi; 4 - 10 xo;
x0; 9 - dém; 10 - ndip; 11 - ofta dau; 5 - true; 6 - ndp; T - than may
12 - théin mdy nén. nén,

D€ vige bit kin 18t thl 40 béng cda b2 mat trugt cha wdog trugt (bac) phai dat P11,
Vi2. D4 khong phéng clia mat truot nhd hon 0,008 mm. D4 khdng song song ciia bd
mét trugt vong tinh khong qué 0,056 mm trén 100 mm bdn kinh,

$.3, MAY NEN ROTO CANH TRUQT

Méy nén roéto ednh trugt sing lAm vidc theo npuyén ly the tich. Ciu tao vd hoat
ding via nd cling tuong 1y nhu bom roto cénh trugt va duoe ¢h€ hién & hinh 5.32.

T¥ hinh 5.32a ta thiy: khi rOto 1 43t ch tAm véi stato 2 mot khodng 14 ¢ quay
theo chidu kim dbng hb thl cde cdnh 4 88 ludn tl conh ngodl viao thanh trong cla stato
2. Dung tich khoang & chiia dhy khi (hodic hoi} vita hoan thénh gua trinh hut s& bét
d3u qua trinh »én cho t4i khi canh phis trube d&n cla ddy.

Qua trinh ¢4y hét khi nén ra khéi khoang 3 khi chinh 4 d&n cda d8y. Phis sau cénh
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Hinh 5.32. Ngpuyén l¥ cAu tav va hoat d0ng cda méy nén #5to canh truot:
1+ rotoy 2 . stato; 3 -~ khoang chda khi; 4 - cdanb; 5 - do nude lam mét.
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Hinh 5.82c. Chu tao oda méy nén rbte cinh trdot:
1 « r5to canh trugt; 2 - stato; 8 - nédp; 4 - trac; 5 - lam ngudi.
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4 1si od dung tich khi tigp theo.

Nang suft cda mdy nén phu thube vao kich thude cia rdio, staio va 8 ving quay
oia réto. Goi £ 14 dién tich tiél dién ngang cia khoang khi vifa hodn thanh gud trink
hit {xem hinh 5.32b): r- bdn kink rote; R - bdn kinh stato; e - 4¢ l&ch tam; dp . +i
phan gde guay cia roto; ta ¢6:

rdg + {r + 2¢) de

df = 5 L2 = 2e (r + e)dp;
f
f mg de{r + e}dp = 2e {r + 8, (5.2
trong do:
r+e= #

2x )
§m«§~;&day:2»sﬁcénh;

4.neR 2 5 28
f - P » T {‘ : }
Th& tich hit gida hei cénh Ia V: NGUYEN HUNG TAM
EX AN
V= 20RILB w L m, (5.20)

trong dd:
{ - chigu dai cdnh song song «di frae roto, m.
Nang sudt thuc cds méy nén 12 4

2¢. RIZnA,  AneRini,

e = . mifs, {5,803
i 60

trong dd:
n - a8 vhng yuay cia riio, vg/ph;
A, - & s8 cfip cda miy nén:

i, = 0,5+ 98
Cong sudt pén thue t¥ cda may 2 - | P,
2}-«-»»
AN = N&ﬁ,n Pi‘Qr Pl

b , kW {5.31)
Ran ot 1600 Vs aTem

Cong thic (5.31) tinh trong trufing hgp roto duge lan mit bing nudc, va qua trinh
nén 1& déng nhist.

Khi qua trinh nén oh] lam ngudi bdng khong khi thi dvgc xem la doan nhiét kki
46 edng sudi nén N sé duge tinh theo didu kién (5.3%):

Nda.n

1460 Racnm

N, = A P.Q,. {{ﬁ YelE L1y, W, {5.33)
do.n k-1 %1 Pj *
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trong dd:
@, - nAng sudt hit cia may, m¥s;
P, P, - 4p suft diu (hat), cudi (dfy), NAn®
% - chi 86 doan nhist;
Bany - & 56 bida dyng dAng nbiey;
g - B¢ 88 hitu dyng tinh d&n t6n that ma g4y,
Ngan - DO &6 hisu dyng dogn nhidt;
Hesallm = 00 + 0.8
TaonTe = 06 + 07,

Khi ;«%» > 15 thi phdi iam mat bang nude.
1
M4y nén réto cdnb truct thuydng néi trye tidp vii déng co dign. Vi vay 86 ving quay
ctia mdy $thudng Id 1450 vg/ph; 980 vg/ph; 735 vg/ph.
Mué&n dids chinh néng sufit cda mdy nén v0to ednh trugt chi cn thay d8i a8 vong
guay cia roto hofic xd b6t hoi nén t¥ cita ddy v2 efta hat. Cu tao cla mdy nén réto
chnh traot the hisn & hinh 5.32¢

§.4, MAY NEN TRUC ViT

C4u tao v hogt dong cda mdy nén trye vit duge thé bign & hish 5.35. Nd gbm bai
truc vit nhidu m&i rang an khdp va quey nguoc chibu nhau, M3t truc ddn, nhén truydn
dong t¥ d6ng c¢ v truybu cho truc bi d&n qua cip banh rang nghigng. Khi hodc hai
duge hit ti d8u ndy dudec nén va diy sang dAu kia cta eap irge. Khe hd gita hai true
vit (phin #&n khdp) va gilta dinh rdng voi xilanh vaoc khoang tir 0,1 - 0,4 mm. V1 vay
khi lam vite kbéng of ma sat, tudi tho oao, ém. Cde truc vit ¢d 40 chinh xdc eso, kho
ché tgo va sis chits. Trong mdy nén khi trye vit khéng od van hut va van d8y nhy o
may nén pitténg.

58 ving quay cha tryc vt tit 3000 ve/ph trd 18n, tham chi dén 15000 vg/ph.

MNang sudt cfia may nén truc vit duge tinh bing edng thice:

@ = (P2, + F,Z,3.Lnd, m¥ph, (5.34)
trong dd:
F,, F, - dién tich tift dién ngang cia cde rinh Bu khdp teén mbi trye vit, m%;
Zz', Z, - 38 rang cia mbi truc;
<L - chiin dai dudng vit, m
n - 286 ving quay oha trye vit, veiph;
A, - hé sd clp, phy thede vio khe hd giits hai trye vit véi nhau v3 véi xilanh:
4, = 0,8 + 8,75
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Muén thay d6i nang sufit cis mdy nén truc vit ngudi ta thubng ding bién phap
dong bat cliia hit hofie x4 vdng hoi ndp ti phia 4y +® phla hit. Céch thy nhét kinh
& hon,

Hinh 533 €44 tao cis may nén true vit,

Cang suft nén clda méy nén truc vit cang dude tinh tusng ty nhy may nén roto
eianh Eruct

Mdy nén tryc vit cia hiing Frick (My) vai ki€u RXB-12 dén RXRB.50 dung trong
méy lanh amcpiac hay freon I& ndi tigng the gigi Tubi the cia mdy do hing ndy ché
tao of thd dat tit 10 dén 20 ném. \

8.5 MAY NEN LY TAM

8.5,1. Cu tao vi hogt diing cGa may vén ly thm

May nén ly tdm lam viée theo nguyén Iy ly tdm. Trong mét may nén ly 14m thudng
cd nhi2u cfp nén. Ml cfp gdm od: gudng &§ng a, bd khuseh tAn b vA rdnh ddn khi ¢
{xem hinh 5.34). Cac ofp dfu néi tifp trén clng mst tryuc. B cdp phu thude vao ép
guft cin ed cla khi san khi nén.
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Céu tao cla mdy nén ly tdm cing giéng nhyv bom
Iy tam nhidu ofp.

Digm khde nhau oo ban 14 ofn tao cda gudng dong.
Cée gulng d6ng cds bom Iy tam nhitu ofp 18 nhe nhau
ve kich thubfc dutng kinh v& chi®u rdng. Cée gudng
dong trong méy nén ly ta4m od kich thude nho din theo

chitu tang cla ép sudt khi nén vi khi bi nén thé tich

khi gidm. V& ly thuy8t thi nén ly t&m cting gidng bom
ly thm, nhung qui trinh nén cAn chd ¢ téi st giam thé
tich va tAng nhigt 49 cta khi hay hai, cing vai qud trinh
trao d8i nhist véi moi trudng xung quanh.

Khi gubdbng dong quay thi khi a8 di tir difm I {(canh
vio cda cdnh pudng d6n didm 2 {(canh m cda cédnh gudng)

va nd nhan duge nang Ivong (xem hinh 5.34). Nang luong

ofin kb tal digm I va 2 duge the hidn nhit gau:
i
ry + CF, - tal difm 1

4

P N
et b O T, - tai didm 2,
2 B

trong d:
{39 - nhitt dung ridng dhng do, Jikgde;
Ty, T, - nhigt dung cla khi ted difm 1 vi difm 2, °K;

T €y - v8n t8c tuybt 46 cfa khi tal difm 7 va
difm 2, m/s {(xem hink 5.85}.

Hinh 534, Nguyén ly
cfin tao va heoat d4ng
cda iy nén ly tAm:
& - gubng dong; b - b
khuéch tdn; ¢ - ranh dén
kil nén vaeo gudng ti€p
theo; d - true; 152 - cita
viio, ra cda gudng,
34 - cis VAo, ra cla bd
khuch tdn.

Hinh 5.35. Gudng dong vA tam gide van t8e cda may nén ly tam.
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Nang luong oot 4p Iy thuydi ma gudng efp cho ch&t khi la H .
fill = !jg{vzcuz " UIC&’}_, hay;
gty = pUL,, - UL,
Phuong trlnh cAn bang ndng lugng ch#&t khi duge th€ hign nhu sau {tinh cho 1 kg

khi, voip = 13
2 ] _
S +CT + WO, -UC)xe= Yy + C.T, {5.35)

frong 4¢:
¢ - nhidt Ivgng trac 48i voi moi trudng tinh choe 1 kg ki, J/kg.ds.
Nhiet & 7', cia khi duoe tinh theo phuong trish sau:

1 g
T, =T, + Py [C]- CL+ 2U,C,,- U,C ) = = (5.86)

P P
C? - dure tinh theo nhidt do trung bink ——wl

Kbi gus trinh nén 1A doan nhist (¢ = 0) thi nhidt d0 sau khi nén 96 la:

1
T, =T, +'2'}§; €} - &+ 2, - U (5.97)
dbng thdi ta oo

ﬁ = &}{R—Z}m; hay }:r2 o= {_:{2» }w‘(k-l}t ?i;
Ti pl rFl
1 _
P, = P {1 +%?: [C - €& + 2U,C,, - U,C, M0, (5.38;

Vi qué trinh nén kbong hoan toan Ia doan nhi¢t, ma 1 da bisn vai chi 86 n > &
{chi 6 doan nhidty; n = 1,5 + 1,82 Khi dy ta cg 4p sufit sau qu4 trinh nén da bién &
P,. (xem hinh 5.386):

T .
P, = P, (=% yoin]) (5.39)
7,
Nhigt d¢ 7). phy thuge viie h¢ a8 hiéu dung cla qua trinh nén dogn nhitt 9,
A Cir,-T)
Hipe = ™, = 2 : : {5.40}
’ -t‘a’ CP{?Z* - ;}
v may nén ly tAm o6 dinh thl Yion = 070 + 0,9,
Tit (540} ta oo:

T, T

Ty - T) = =t £5.41)
Fda.a

Tir didu kién (5.37) ta o6

1
?’2 - T mﬁ&; {C§ * C% + 2{U2C'uz - {;[Cut}];
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thay vao (541 ta tim duge T,

Ty =T+ [€} - €§ + 20U,C,, - U\C, ). (5.42)
p”?dﬂ.n
Thay T, tir (5.42) vao (5.89), ta cd:
P,=pP i1+ CF . O+ 20ULC, - U0 e {543}

Tir dAng thuc (5.43) ta thdy: 4p suft sau khi nén da bign P, phy thude vao céc
thong &8 dau (P, 7)) eda chét khi; chl 88 da bién »; 6 vbng quay cda trye va kich
thude gubng dong, dang cinh trong gudng bidu hién qua Gy, Cﬁz.

Sau khi ra khdi gudng dong, khi nén duge 4y gua bd khuéeh t4n ti difm 3 d%n
di8m 4 (xem hinh 5.34), véi gqué trinh doan nhist ta of:

2 2
er + B or 4L (5.44)
pr3 T g A '
hay
T 2 2
Twong ty ta o pe3 3
c}3 ct .
P, =P (1 {1« e JRi-1) {5.46)
ECP.T?’ {Z§
Né&u bd khudeh tin khong of cénh. vh hai thénh bén song song nbau thi;
C, &,
hl B A (5.47)
C‘} 84

trong ¢
R, R, - ban kinh irong, ngodi cin bd khusch tdn.

Thay didu ki¢n (5.47) vao (646}, ta thu due:

2 RS
1. - JJxACk-13, (5.48}

CP‘ s ¥4

Khi gua trinh x&y ra trong be khufch tdn 1 da bi€n thl &p sudt cdx khi nén khi
ra khéi b6 khuéch tén 1a P

Py= Pyl +

2 2

. 3 R3
P,=p 014 (- 2}]'”("4% (5.49)
?"Cp‘qdn\n‘?I} Hd

Cong nén doan shigt 1 kg kbi 14 4, {cong nén ribng Iff thuyi):

&

C
vi&m—fw;ﬁw{l’p-ﬂv;nén:

¥

All = 89{T2 - Tl) = iz - il’ k&rfkg, {5,51}
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trang da:
i,, i, - entanpi cia khi {hosc hoi) trude vi gau khi nén doan nhidt tit difm 7 lén
diém 2, kJ/kg, {xem hinh 5.36).

Ay, tuong duong di¢n tieh {1-2-3-4-5-13.
Cong suit tm:;g qu# trinh nén thite (5 da bifn vai n > & 12 A tudng duong dién
tich (2-2%8-4.5.1);

n
A 3 R(Ty. - T, kd/kg. (5.52)
N -
Khi qud trinh da bién of [am miit 8 thi cdng nén ridng 13 A" tuong dueny dign
tioh {1-27-3-4-5-1), chi 26 da bién trong trudng hdp ndy A n < &.

N&u qud trinh nén 12 dhng
nhiét (28t ! d&n 3) thi cong neén
14 Ay Khi By hé s6 hieu dung 17
déng nhidt 1a 3.
Arp
gt G% . e%
Ay - Mmzw"
trong dd:
A, - cing nén thyc t&
khéc v6i A, khic A,
Khi dp sufit cudi qud trink 3
nén P, = P, lon bon 4p sudt
ddu P, & P, nhidu thi phai
chia c8p nén, 86 chp nén cia &
mét m8y nén khi la ¢, v
*Chéng han ¢ = 2 thi 4p
sufit zau cfp nén thd nhit ja P, v w5
P, duyc tink theo phuong

trinh sau:
P, = VP +Po (554) Hinkh 536 Cicqué tvinh nén khi trén D thi T - &:
hay: $-2 - qua trink nén doan nhis;
», 1-2' - qud trinh nén da bign voin > &;
(5.55) 1-2 - qua trink nén da bidn véi n < &
al €

Néu JA nén nhidu edp hon nits, ta od:

W

13 {5.5’3} 2

s

wid

. S LL SR, - . Lo . {5.585)
Pni Paz Pof& ?c
T¥ &8 nén cia mdi c&p frong mdy nén nhidu ofip & =m duge tinh nhy sau:
¢/ P,
Mmoo Y e {5.67)
Py
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trong dd:
m = 1,2 + 1,5
Can e vio m ta chon duge s6 cfp nén ¢ phi hop.

5.5.2. Tinh Kich thude cha gubdng dfng
Cliu tgo cda gudng déng duoc thé hidn & hinh 5.85. Céc kich thude ctia gudng dong
vh dang cénh trong gudng lidn quan chéit ché v6i néng suflt va dp su&t khi nén.
Nang sufit thé tich V cla gudng d0ng duge th€ hign & bigu thae

Vo= ”*Di'b?cmyi“ u= “‘i)z*é’z'emz"‘? m¥s, (5H.58;

trong d4:
D, D, - dudng kinh trong, ngoal cis gadng, m
b, &, - chidu réng ctia canh & cia vio, ra, m;
Cy sz -~ van téc hudng kinh cin khi & oifa vao, ra, m/s;

g - hé 66 t8n th&t thé tich do khe hd quapk gudng dong:
o= 9,01 + 0,018

i)u‘&ng kinh Dz phy thuQe vio vin tée vong ¥, 86 vong quay n:

60.1J,
» W, (5.69}

=
zn

trong da:
7 - 8 vdng quay oda gudng déng, vg/ph:

n = 3000 « 15000 vgiph;

U, = 200 + 280 mJs, o4 biet ¢6 U, = 400 mjs.

86 di chon 88 vimg quay # 1n 1A vi muc dich gidm dudng kinh D, d€ gidm t8n ihft
ma pit cia gubng vl khi nén, gidm i8n thit th€ tich guanh gudng.

Dudng kinh D cfa ofa vao guling ddng dige tinh nhy sau:
i 2z ] 7B 4 2,2,

f+]
Van toc C, etia dong khi di vio cla hit cia gudng dutde tinh theo cOng thiw

£3
B
C, = 0,2 + 0.3) YagH, = (0,2 + 0,3\/2 ——" s, (5,60
o
trong do:

H, - chidu cao cat 4p, m cbt chit ki

g - gia thc trong trudng, mis%;

p - khéi lugng ribng cda chét khi, kg/m3;

Py, P, - 4p sullt trude, sau khi nén méi cép, Nim%

Py-
Hy = — , m cot chit khi;
£8
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P, duge tinh theo cong thie (8.38)
C,=30+ 50 mfs:
C, = le z sz.
Mdy nén ly tsim 4p sudt thdp hay cao d®u chon dang cdnh gubng cong v@ sau; 5 = 309
va eao cho O = 0; B, = 85 + 70° cd thé B, = 90°,
Dudng kinh D cbn phy thude duing kinh bBu gudng D, theo didu kign sau:
3

b4 m
i? E- -4— {9(2} - 1,%}‘69, r— ; (5‘61)
#

D, phil I6n hon dubng kinh d cds trec sso cho dd b¥n. Dudng kinh truc d duge
tinh b&n cho nhidu gubag ddng lap ndi tiép.

Véi mdy nén o¢f nang eudt nhd, ¥ ¢ nén esc thi gubng ding duge ch€ tao thanh
hai phAn ghép véi nhau theo mat phing vubng goc tryc quay d€ d& Jam sach bén trong
gudng nhdm gidm t6n th&t ma sdt. Binh thudng thi gudng dong dupe ddc.

D& thye hi¢n bit kin gilta phia 88y vA phia hit cia méi gudng dong thi khe hé giita
gubdng va v6 phai nhé, ddng thid phii khie kbuiu {gdp khic).

NGUYENHONGTAM

Ad

"

—

Hinh 537 Céu tgn cha may nén khi cho b cao kifu K.3250-41.2
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Thy gis trj cdn t¥ 58 Cuzfvz mb chon bo khudeh tan od cAnh hay khéng Cazj{}z =
0,26 + 0,32 thi kbéng cBn cAnh; khi Sy chidu rdng cia bo khu&eh tén 14 by, hai thanh
song song nhan:

4
e BN ey

2 - e

)

Hinh 5.38. Cdu tao mdy nén khi kifu K-100-61-2 o lam ngudi bén trong.
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by = by + 2 + O mm,
trong dd:
b, - chidu ring 3 cita ra cla gubng ddng, duge tinh theo odng thite (5.58)
Dudng kinh trong cla by khufch tin 12 Dy
Dy = 8y + 2 + 20/mm.

Cz:Z
Khi = §,21 + 0,25 thl:
U
by = by 4+ {2 + By mny
D, = {1,08 + L1510,

D4 gidm 3n va gidm {8n thét do xody khi gquanh cis véo cie bd khubch tén chn
Hy sac che Dy - D, < 30 mm.

8€ canh trong b khuéeh tin 18y tit 20 d€n 28 va nén khie 88 cénh trong gubng
déng. DO mJ cia hai thanh bs khudch tdn 8 - 12°, cénh cong hinh trdn.
5.5.3, Cong suit cia may nén ly tam
Cong sufit nén Iy thuyét {chinh }4 cbng suft nén dogn nhibt) cda mét ofp nén N
N, = G4, = Oly-i) kW, (582}
trong dd:
i, i, - entanpi cie khi tradce va san méi An nén, kdikg
G = p.V - khéi hugng khi nén di qua gudng d4ng, kg's;
p - khéi lugng riéng cha khi nén, kgim>;

V - th€ tich hut va nén kW thyc t& cda gudng tinh theo céng thde {8.68) '
hoae (65.61), m¥/s.

Néu khong k& tdn that (khong dang k&) ra ngodi thl &, kg/s ciing chinh lA nang
gufit cda may nén ly tam nhidu cip (cd nhidu gudng ding mée ndl tigp).

Cong suéit nén thyc t€ cha mot cAp N, chinh 13 cong suflt nén dn bidn:

N o=
= f (5.63)
Tdo.n
trong dd:
Haon = 0,76 + 0,9 « h¢ o8 hiéu dung doan nhidt.
Cong suft dat Rn truc may nén tinh cho mot c&p nén 13 N
Ny N
== » kW, (6.64)
T YaonTm

trong 46;
7o = 3,95 + 0,98 . hé o6 hidu dyng ma sit; nd danh gid wic d¢ t6n thdt nang
Iugng do ma sét gite gudng ddng v6i khi nén vi ma sét § cde & d¥ truc.
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Coang suflt clia ok méay nén ly tAm o6 nhidu cfp nén bdng tdng cOHng suft cis ting
c&p tinh theo obng thic (5.64).

Sau khi d& tinh duge cong sudt t8ng, 38 tinh cong sufit déng co thong qua he 56
hidy dung truydn ding (tiy thude cach truydn déng).

Ciéc may ndn khi ly t&n iogl nhd thudmg truyén ddng tryc Lisp tit dong oo dign.
W& may nén 1on hon, ngudi ta ding tuabin hoi dé kée, Ding tuabin hai con ting duge
88 vong quay, didu chinh 88 vong quay dé dang.

D4 lam ngudi khi nén, dp dung céde bign phiap: JAm ngudi Bén trong, 18m ngudi bén
ngoal, cd trong va ngoil. Lam ngudi bén trong Id ting clp nén ¢d 4o nude lam mae
1am ngusi bén ngodi 14 gifs cdc cum {mdi sgm gdm méy cfp) Jat mdt thift bi lam
ngudi bén ngodi; hosic k& hop hal cich {rén,

Ditu chinh nang suft cda may nén ly thm t& nhdt 1A thay 48i van t6c guay ciia
guling déng.

Nang su#it vd ap sudt khi ndn phy thudc y8u cho o0 dung v3 mang dng ddn. D6
sach hsy v6 tring cda khi nén tiy theo yéu cfiu cia he s dyng. T dd eln Hp s
thi€t bi lam sach hay khd trimg cho khi nén tritde khi dua di sit deng.

K&t cfu ciia may nén ly tim cing gin gidng két cdn obs bom Jy tAm nhidu cfp,
hay nhu tuabin hoi {(xem hinh §.37 va 5.38).

£.6. MAY NEN HUONG TRUC
5.6.1. Nguyén Iy cfiu tao va hoat dong céa miy nén hudng tryc

May nén hudng true lam vige thes nguyén Iy cdnh néng. Nguyen Iy céy tao va hoat
déng cia nd duge the hién & hinh 539,

Cac canh dong (cong tae) duge Jap theo vanb tvén thanh tAng canh trén réto. Tay
thufc Ap sufl chn nén ma s& tAng canh déng nhiku it khic nhav. Xen gite cde ting
canh dong I cde thag canh tinh. Thng cénh tinh o6 tde dyng ddn hudng cho khi nén,
v bifn dong nbng thanh 4p sudt sau mbi In nén & ting canh ding. Ting cénh tinh
dhu tien vé cudi eing chl o téc dung din hudng cho dong khi vao va ra.

¢ tao duge sy tang ép sult {nén} tho dong khi thi khong gian gids r&to va state
phai od tigt difn ngang (mat cdt vadng gée vai truc rdto) nhé din v2 phia cla ra. Muén
vay thi mat ngodi cha réto 15 hinh try, cbn mdt trong cda stato 1d hinh non cyt. Trong
trudng hop nay thl duing kinbh dink cdnb cls cde tAng cdnh dong nhd 4an, coOn v
tAng canh tinh thi 1on das. Cach the hai la réto o b& mAat non oyt, con stato I3 hinh
try {nguoe vk cAy tae & hinh 539

D& can bang e chidu truc ngudi ta st dung khoang va rdnh thingy diu va eudi
roto nhdm chn bing dp suft khi tde dung 1éb r8to. Luong khi nay it vd duge tinh nhy
14 ¢8n thit the tich cho phép.

Khe hé hink rapg luge gits rdte va stato d i8¢ dyng bit kin,

86 ving quay oba r8to thuling tir 5000 vgiph trd lén. Vi vay d€ nuay rote nén ding
tuabin khi hay tuabin hoi. N6u dung d6ng o didn thi phii od hop tang t8c.
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May nén hudng truc thuimg dude dp dung khi cBn ivu lugng 16n va tf &8 4p susit
nhé (dp sudt cudi trén dp sufit dAu dAng ti 1,15 d&n §).

Diing mat cit tru cd dudng kinh I rbi khai trién ta s8 cd tist dign ngang cla cénh
dsng va tink {xem hinh 539 va 5.40).

4 |
i y 1
LA {
el
1 LI
Y
< Z ’ A
&y 4 b — '
7/ N
LA
] {1
7 =
& 54

Hinh 5.39. Nguyén I¥ ¢du tao cda may nén hudng truc:
1 - gtato; 2 - voto; 8 - cdnh dAp hudng & cha vao tAng canb ddng diu tién,
4 - canh ddng cia thng dhu tién; 5 - ting cdnh tinh) 6 - thng cinh din huéng
cuffi cing; 7 - khe ring ldge; B - khoang thong ap d€ cén bing.

Niang lugng ma ch&t ki the duge khi di qua m6t ofp nén (20w bt ting ddng va
mot tAng tinh, tit mat cdt | dén I hinh 5.40) 1A cong thuc &€ L, tinh cho 1 kg khi;

L, = Ly - L, Jikg, {5.68)
trong d¢:
L, - cong ¥ thuyft mé mot tAng canbh déng cdp cha chat khi:
L, = UL, - V€, = UC,, - T Jikg (5.66)
dday: U, = U, = U - vén the vdpg cla canh ol 6 dign x€1, mix

cuﬁ C‘uz - hinh chigu cia cée vin tée tuygt d6i O, vA C, l6n phuong van tée
vong & canh vio ra cha cdnh dong, m/s;

L - tén th&t nang lagng khi dong kbf & qua tAng cdnh dong vA tinh cla mét
ofip nén, Jikg.

L, - dugce tinh theo cdng thic:
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Hinh 5.40. Kbai trién
mat cAt tru gua gubng
vh tam gidc vAn {&c cds
mdy nén hudng tryc:
1 - cdnh ddng; 2 - vdnh
tinh; # - budc cédnh cia
thng dong tai mat cat
try o6 dudng kinh Dy ¢ -
budc c4nh chs tAng tinh;
b - diy cung cla tidt
dién cank;
J - chidy day idn nhit
ctn ti8t dign; B - chidu
day cia thng ddng; 8 -
goc cit,

n P cz -9
L = ——-. BT, (=2 etve gy 20 gk, {5.67)
IR | P, 2

trong d6;
# - chi s8 da hifn;
R - hiing 38 ch#t khi, J'kg °K:
T, - nhi¢t d§ cds kb trefe khi vao tAng vénh ddng, °K;
P,, Py - 4p sufit clia chét khi lie vao cdnh dong, ra khéi ting cdnh tinh, N/im%;

Cy, €y - vin e tuydt d6i cia
ch&t khi trude tAng R, .
dong, sau tng tink, X Loty Fink
mfs, I8y ¢, = C,,
Ty 88 gita L, v& L, goi 1a he =8
hign dyng eda mot ofp nén 4,:
L,

L,
N&u qué trinh nén 14 doan nhist
thi he o8 hitu dyng la 5,
3 -

L3 {588}

Py \ {5.69)

T \
! Hink 5.41. Tum gide vin t6e khip = 0,8
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trong dd:
& - chi a8 doan nhigt, k = 1.4;
Ty - nhiot dd cda khi sau khi qua mot cAp nén, °K.

Voi méy nén khong khi hufing truc od t§ a8 thép (-— = 3.1 + 1,3} thi k& af hidu
dung doan nhidt 14y nhu saw; Py
%y, = 85 + 0,95
Nang luong Iy thuyst ma mét clp nén truydn cho chat khi bao gdm déng ning va
the nang {4p suft), Ty sf gida th§ néng trén nang luong todn phiin goi 1A hé 86 hoat
tish cha ofp nén (46 hoat tinh) p:

ve,, - ¢, - G
Cop = Cu) -3 L
p = = (5.70)
uic,, - C,) L,
Tt tam gidc vin 8¢ 6 hinh 540, ta of:

= C‘i} & C;f (’12 C‘g + Cz thay véo (5.70), ta thu duge:

Cul 4 CHZ
5= i w""‘—";g}*m——; {5,?1}
po=05+ L

Khip=05tacsi €, =U-C;C,_ =U-C,,
H r oY ¥
Ti tam gific van tSc¢ & hinh 5.40 hay hish 541 ta tinh duge:
Wi = Cﬁz 4+ sz; W2 = Cﬁt + szt;
khi 4y
2 =
Wz«wf_cggcgg

Hy Cu z -

Khi dong khi nén chay
£t diu ndy d€n dbu kia cia
riko md hi xoan thi ng > {:“1
v ta cd Cg{ - C§z< 0, suy
ra W, < W?

Vi ihng dong od p =
0,5 thi t8n that nang luong
nhé.

Nang lugng  dige
truydn cho doéng khi qua
thng dong gdm moét nia la
& dang thE nang (dp su#t).

Ehip =180, ‘“”Cuzv
tir hinh 642 ta cd Hink 542 Tam gide vin téc khi p = 1.

Conh @ny

LZonk Hink
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W Gk U+ O
wi=0Cl + W +C,, ¥
iy Cfl = 6:2 say ra:
W, « W, Wi. Wi = 42‘3‘(2‘1; hay:
wi-wi
i = 200, .
o H
Nhu v8y nédng lyong
ma taAng dong cfp cho
ch&t kit hoin iodn dusi
dang th& nang {dp sudt},
D& v thng ednh
tinh d3u tigdn v cudi
cing thi C, = C, = 0
(xem hioh é.43).
Ly C, = 12U, ta
4
cd:

Cy. + Cy,
psl-mm—wwwr—* 674

KA
- 075 Hinkh 5.4 Tam gigc vén tée khi p = 0,75

Wiow G+ UG- U

e 2 o u “
C, - hinh chi€u thee hidng truc r6to cis vin t6c tuyst 46§, m/e.

Tang canh tinh cudi cing déng val trd hudng ding va bi€n dong néng thanh ap
sufit. Van t6e tuyst dbi khi rdi thog dong Y €, khi di qua tang tinh thl van tdc tuyst
d6i cia khi da gidm xulng thanh C, = C,.

5.6.2. Phudng phap tinh cac sé do chinh cia may nén hudng tryc

D& tinh todn thiét k& may nén hudng true ngudi ta thudng cin of vio cde dal lueng
cho trude nhy gau 4481 v0i chat khi bi nén: néng sudt khdi lyng G; hling s8 R; 4p suft
dau va cudi P,, P,; nhist 4o diu 7).

Phuong phap tink tedn nay st dung cdc he s8 nhu:

-hesﬁnangsuétpwl;, .
-hésﬁépsuﬁttp"w*“; N

Ui v , {8.72)
- hé =8 hoat tinh oGa cdp nén p = — ;
11

AC,
-~ hé 56 xofn dong x = — M= €, -

ﬂ]’
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trong da:
€, - hinh chitu eta van téc tuyét dbi C lén hubng true réto, mis;

z’a
L’ - phiin nang Iugng tinh cia coOng nén;

- cOng nén doan nhiét;

L,, - cdng nén ly thuyét.
Van the vong ofia dink canh d6ng 14y 16i da ghn bing vAn t&c Am thanh:
U, = 250 mls.
g = 0,45 + 0,7,
D

F

y= 85+ 089 =— |
n

5%
trong dd:

B.D, - dubng kinh rbto va stato; s6 od hai truding hop they d6i theo chitu truc;
D, = const, D, thay 45i nhé dan vA D_thay ddi ltn dan cbn D, = const,

Tu (8.72) tinh duge C:
Cp= 9,
trong da:
U, - van t8c vdng tai di€m gi¥a cdae cdnh ding.
Luu lugng cta dong khi nén di qua méy nén a3 V1

V=~ (D - DEHLC, = 0,785 DE {1 -e%h O, —
_ 4 s

v
D, = o B (5.73)
* v 0,785(1 - v3)C,

86 vong quay cta rote 1 2 va D duege tinh nhy sau:

60.U,,
- » VE/ph,

hay:

o

%1

trong do:
U, - xem nhu la vin tBe vbng cda dinh cinh ddng, m/is;
D, - dubmg kinh dink&cﬁnh ddng, m;

\A{}r m*w;}:i&{ ¢ MY
D,+D D, +D
f33 4 £
'Bib = LA % , m,
2 2
trong d44:
Q&-e"‘z}c - dudmg kinhk dinh cénh, chan cédnh déng, m.
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Chitu dal cde cdnh I 1

L, -D

d.c €

P2 m
Van t8e vong tal difm gilta cda canh ding l1a:
zb,.n

o, = —— | mis,
b a0

Hé ¢6 ¢ tai diém gilta canh dong duge tinh nhu sau:
cl.

Ulb

V& p = 0,8 + 1 thi ty s¢ gitga chi®u ring cénh (JAy cung i ditn ngang cdnh) &
va bufec cAnh ¢ i4y:

b
ez | G,
H

T a5 thi hinh 5.44, tu tim duge uip 1B tinh duge . HE 86 v duge tinh phu thude
vdo 4 v 4, - hé 88 hi¢u dyng dogn

nhide;
¥ o= 2uay; % A s 27 B
= 0,85 + 0,95. o < 2
e = 42 AT s
Cong nén ridng doan nhigt cda : \"‘x._ D Y
mot ofp la L, ; g | e
{7 : T M""W - P &
56 ciip nén (s tAng canh dong) ¢: 42 Ay
L ; ) 25 1 e &5 7
¢ = L” ,
AL Hink 5.44. Quan h¢ gilta cdc dal lugng p. ¢, t, b
irong dd:
L, - cbng nén doan nhift cia miy:
- _f.‘..., RT, I fZ yeN& L1y, Jkg
k.1 TP S
Vi du:

Hay xde dinh cée kich thaée chi y&u clda ting nén thd nhét (cfp nén diu tidn), 38
cfp nén cua mdy nén hudmg truc voi cac dal lugng cho trude sau day: G = 50 kgis P,
= 100000 Pa;

gmmnﬁ; t=209C.

Bai gidi;
Tim khai lugng rieng p
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P, 100000

o ke 8 e 2 1,9 kg,
PL7 Rr, 287208 g
tim V:

[ 50 m3
VI T T )
2y 12 #

Chon van t8e dinh canh U, = 220 ovs; v, = 0,65;

o= 0,60;

Van t8c tuydt 48i theo hudng tryc 1& €, duge xée dinh nhu sau:
o= op Uy = 06220 = 132 mfs.
Dudng kinh dinbh cdnh cia tAog ddng thad nhat I Dy, (xera nhy dudng kinh atato

o
41 .5

ﬂ&f = = 0,83 m.

! 0,785(1 - 0,65%).132
84 vong gquay cla rdto a:

50220 5100 vg/ph

= ————— = vg/ph.

3,14.0,83

Dutng kinh réto D, (cing chinb 1a dudng kink cha&n cinh déng):
D_ = 0,65 . 0,83 = 0,54 m.

r
Chi#u dai canh cla thng ding dau tién la I,
0,83 - 0,54
| = ———— = 0,145 m.
2
Duing kinh trung binh D |
0,54 + 0,83

o, = = (0,685 m.
Vin tfe vong tei difm gilta cdnh 1A Ulbl
3,14 . §,685 . 51040 m
U, = = 183 —
i &0 5
Csl 132
?3 = = —= Q,’?z‘
Uzb; 183
Lay p = 0,75; bt = 1,5

p 0,75 #
—= = },04; tra trén 4B thj binb 5.44 duge — =0,75; tir d¢ tink duge

P 6,72 - #
# = 0,75 = (,75.0,72 = 0,64

chon #, = 0,5, ta co:
= Zuy, = 20,5409 = 0,88

13- BOMN 162



¥ai

4

",

AR NN :
L TN\ [

Hinkh 5.45. C4u tao cis may nén hudng truc
1 - g8 d3; 2 - rito; 3 - stato; 4 - 8ng trich trung gian; § - bo khudch tan:
6 - dng ndi 7 - g6i 4, & - viinh bich ngi.

%7 g dyo

tgw 800 31 104 Sugp Buno (nep dgn) 3yuun py) Auys spo pPqu usop Busw usu Sugn

i




183¢
Laz = Qﬁ&u——z—n = 16400 J/kg.
Céng nén ridng dogn nhiét cha cd may nén la L :

1,4
e 287203 [5UADAA 97 w0 168000 J/kg

a

¥

86 cfp nén la ¢
L, 168600

L 16400

a1
Hinh 5.45 thé hién cfu tac cla may nén khang khi hténg truc. Réto of dang ndn
cut, stato of dang tru phan dol d€ lap ghdp, Cac canh dong od chan ren ldp vio roto
va chinh dugc gde cdt déng.

Céc cdanh tinh cia mdi tang duge Hp trén mdt chife vanh trdn rii ¢ii vao ranh bén
trong stato,

-3
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