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Chuong 2. MAY NEN KHIi VA THIET BI XU LY KHi NEN

2.1. MAY NEN KHI:

Ap sudt dugc tao ra tif mdy nén, & d6 niang luong cd hoc ciia dong co dién hoic
clia dong co dot trong dude chuyén ddi thanh ning lugng khi nén va nhiét ning.
2.1.1. Nguyén tic hoat dong va phan loai may nén khi:

a/ Nguyén tic hoat dong

- Nguyén Iy thay d6i thé tich

Khong khi duge din vao budng chita, § dé thé tich clia budng chita s& nhd lai.
Nhu vay theo dinh luat Boy - Mariotte, 4p suit trong budng chita sé ting 1én. Cic loai
may nén khi hoat dong theo nguyén ly nay nhu kiéu pit - tdng, banh ring, canh gat...

- Nguyén ly dong niang

Khong khi dugc din vao budng chita, & d6 4p suit khi nén dugc tao ra bing
dong ning badnh din. Nguyén tic hoat dong nay tao ra luu lugng va cong suat rat 16n.
M4y nén khi hoat dong theo nguyén 1y nay nhu mdy nén khi kiéu ly tAm.

b/ Phan loai:

- Theo 4p suat:

* Mdy nén khi 4p suat thap p <15 bar.

* M4y nén khi 4p suit cao p > 15 bar.

* Mdy nén khi 4p sudtrdtcao  p > 300 bar.

- Theo nguyén ly hoat dong:

* M4y nén khi theo nguyén 1y thay ddi thé tich:

Mady nén khi ki€u pit - tong, may nén khi ki€u canh gat, may nén khi kiéu root,
may nén khi ki€u truc vit.

* May nén khi tua - bin:

M4y nén khi ki€u ly tAim va mdy nén khi theo chiéu truc.

¢/ Pham vi ing dung cua cac loai may nén khi:

Thong s& k§ thuat d€ chon mdy nén khi 12 4p sudt p va luu lugng Q.
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Hinh 2.1. Pham vi ¢ng dung ctia mdy nén khi.
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2.1.2. May nén khi ki€u pit - tong:
Nguyén ly hoat dong clia mdy nén khi ki€u pit - tobng mdt cdp dudc bi€u dién

trong hinh 2.2.
~Khi nén

Chu ky hat Chu ky nén va ddy
Hinh 2.2. Nguyén ly hoat dong clia may nén khi ki€u pit - tong 1 cip.

M4y nén khi ki€u pit - tong mot cip c6 thé hiit dugc Iuu lugng dé€n 10 m*/phiit
va 4p sudt nén tir 6 d&€n 10 bar. Mdy nén khi kiéu pit - tong hai cAp c6 thé nén dén 4p
sudt 15 bar. Loai mdy nén khi ki€u pit - tong mot cAp va hai cdp thich hdp cho hé
thong diéu khién bing khi nén trong cong nghiép. Mdy nén khi ki€u pit - tong dudc
phan loai theo cip s nén, loai truyén dong va phuong thitc 1am ngudi khi nén. Ngoai
ra ngudi ta con phan loai theo vi tri cua pit - tong.

* Uu diém : Cing vitng, hiéu suit cao, k&t cAu, van hanh don gidn

* Khuyét diém : Tao ra khi nén theo xung, thudng c6 dau, on.

2.1.3. M4y nén khi ki€u canh gat

a/ Nguyén ly hoat dong (hinh 2.3):

Khong khi dudc hiit vao budng hiit (trén bi€u d6 p - V tuong tng doan d - a).
Nh& roto va stato dit 1éch nhau mot khodng 1éch tAm e, nén khi rdto quay theo chiéu
sang phai, thi khong khi s& vao budng nén (trén bi€u dd p - V tuong tng doan a - b).
Sau d6 khi nén s& vao budng diy (trén bi€u dd p - V tuong &ng doan b - ¢).

Luu lugng tinh theo cOng thirc sau:

nl
Q, = qu% (2.1)

Trong do:
8 [m]: Chiéu day cdnh gat.
Z: S6 canh gat.
n(v/ph): S6 vong quay roto.
A Hiéu suat.
e[m]: bo 1éch tam.
D[m]: Pudng kinh stato.
b[m]: Chiéu rong cdnh gat.
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Hinh 2.3. Nguyén ly hoat dong clia may nén khi ki€u c4nh gat.

b/ Cdu tao may nén khi ki€u canh gat mot cap

Ciu tao may nén khi ki€u canh gat mot cAp (hinh 2.3) bao gdm: thin mdy (1),
mit bich thin médy, mit bich truc, roto (2) ldp trén truc. Truc va roto (2) lip 1éch tAm e
so v6i banh din chuyén dong. Khi rdto (2) quay tron, dudi tdc dung clia luc ly tAm céc
canh gat (3) chuyén dong tu do trong cdc rinh & trén roto (2) va dau cdc cdnh gat (3)
tya vao banh din chuyén dong. Thé tich gidi han giita cdc canh gat sé& bi thay ddi.
Nhu vay qué trinh hdt va nén dugc thuc hién.

P& 1am madt khi nén, trén thin mdy c6 cdc ranh d€ din nuéc vao lam mat. Bdnh
din dugc bdi tron va quay tron trén thin mdy dé gidm bét sy hao mon khi diu céc
canh tua vao.

Hinh 2.4. CAu tao mdy nén khi ki€u cdnh gat.

* Uu diém : k&t cAu gon, mdy chay ém, khi nén khong bi xung

* Khuyét : hiéu suat thap, khi nén bi nhiém dau
2.1.4. May nén khi kiéu truc vit:

Mady nén khi ki€u truc vit hoat dong theo nguyén ly thay d6i thé tich. Thé tich
khodng trong giita cdc ring sé thay ddi khi truc vit quay. Nhu vdy sé& tao ra qud trinh
hiit (thé tich khodng trong ting 1én), qud trinh nén (th€ tich khodng trong nhd lai) va
cudi cuing 1a qud trinh ddy.
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M4y nén khi ki€u truc vit gdm c6 hai truc: truc chinh va truc phu. S8 ring (s6
dau m&i) clia truc xdc dinh thé tich 1am viéc (hiit, nén). SO ring cang 16n, thé tich hit
nén clia mot vong quay s€ gidm. SO ring (s6 diu mdi) cla truc chinh va truc phu
khong bing nhau s& cho hiéu suat tot hon.

Hinh 2.5. Nguyén 1y hoat ddng mdy nén khi ki€u truc vit
Luu lugng tinh theo (2.1), ta c6:

nl
Q, = qoi%. (2.2)
Trong dé:
do [m3/vbng]:Lu'u lugng / vong.
A Hiéu suat.
n; [v/ph]: S6 vong quay truc chinh.
Hiéu sud't A phu thudc vao s6 vong quay n, vidu:
n A
4500 |0,8
5000 0,82
6000 | 0,86
Luu luong q¢ dudc xdc dinh nhu sau:
o= (AAILZ
loth
Trong do:
L[m]: Chiéu dai truc vit.
A [m]: Dién tich cua truc chinh.
A, [m]: Dién tich cta truc phu.
7 S6 dau moi truc chinh.
\>/¢: Ti so giita thé tich cta khe hd theo thuc t€. Ti sd nay phu thudc

loth
vao gbc xodn ¢ cla truc vit.

* Uu diém : khi nén khdng bi xung, sach; tudi tho vit cao (15.000 d&n 40.000
gid); nhd gon, chay ém.

* Khuyét diém : Gid thanh cao, ty s& nén bi han ché.
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Dong khi nén

7 z =

DAu boi tron dugc lam ngudi
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Ra - le nhiét
DAu bi nung nong

Hinh 2.6. Sd @6 hé thong mdy nén khi ki€u truc vit c6 hé thdng diu boi tron.

2.1.5. M4y nén khi kiéu Root.

M4y nén khi ki€u root gdm c6 hai hoic ba canh quat (pit - tdng c6 dang hinh s6
8). Cdc pit - tong d6 dudc quay dong bd bing bd truyén dong 3 ngoai thin mdy va
trong qua trinh quay khong ti€p xdc vdéi nhau. Nhu vay khd ning hit ciia mdy phu
thudc vao khe hd giita hai pit - tong, khe hd giita phan quay va thin may.

M4y nén khi ki€u Root tao ra 4p sudt khong phdi theo nguyén 1y thay ddi thé
tich, ma c6 thé goi la su nén tir dong phia sau. Piéu d6 cé nghia 1a: khi rdto quay dudc
1 vong thi vin chua tao dugc dp sudt trong budng diy, cho d&n khi roto quay ti€p dén
vong thit 2, thi dong luu lugng dé day vao dong luu lugng thit 2, véi nguyén tic niy
ti€ng On sé& ting 1én.

Budng hat
|

Budng day
Hinh 2.7: Nguyén 1y hoat dong ctia mdy nén khi kiéu root.
Luu lugng dudc tinh theo cong thitc sau:

Qv = otn ZZG_nO .

Trong do:

Qo [m’/vong]: Luu lugng theo 1y thuyé&t / vong.
A Hiéu suat.

n, [v/ph]:  S& vong quay.
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2.2. THIET BI XU LY KHIi NEN:
2.2.1. Yéu cau vé khi nén:

Khi nén dugc tao ra tif nhitng may nén khi chita dung ra't nhiéu chi't bin theo
tirng mifc d6 khac nhau. Chit bAn bao gdm bui, hdi nu6c trong khong khi, nhitng phan
tr nhd, cin ba clia diu bdi tron va truyén dong co khi. Khi nén khi mang chit ban ti
di trong nhitng 6ng din khi s& giy nén su 4n mon, ri sét trong dng va trong cdc phan
tf cia hé thong diéu khién. Vi vay, khi nén dugc st dung trong hé thdng khi nén phii
dudc xi ly. Tuy thudc vao pham vi st dung ma x4c dinh yéu cau chat lugng clia khi
nén tuong ng cho tirng trudng hop cu thé.

Céc loai bui bdn nhu hat bui, chit cin bi clia dau bdi tron va truyén dong cd
khi dudc x 1y trong thi€t bi goi 1a thi€t bi lam lanh tam thdi, sau d6 khi nén dugc din
dé&n binh ngung tu hdi nuéc. Giai doan ndy goi 13 giai doan xtt Iy thd. Né&u thiét bi xi
ly giai doan nay tot thi khi nén c6 thé dude st dung cho nhitng dung cu diing khi nén
cAm tay, nhitng thi€t bi @6 g4 don gidn. Khi sit dung khi nén trong hé thdng diéu khién
va mot s6 thi€t bi ddc biét thi yéu cau chi't lugng khi nén cao hon.

Hé thong x{ 1y khi nén dugc phan thanh 3 giai doan :

- Loc thd: duing bo phan loc bui thé k&t hdp vdi binh ngung tu d€ tdch hdi nudc.

- Phuong phép siy kho: diing thi€t bi siy kho khi nén dé loai bé hau hét lugng
nudc 1n bén trong. Giai doan nay xit Iy thy theo yéu cau st dung ctia khi nén.

- Loc tinh : loai bd tit ca cic loai tap chat, k€ ca kich thudc rat nhd.

2.2.2. B0 loc

Trong mdt s6 1anh vuc, vi du: nhitng dung cu cim tay st dung truyén dong khi
nén, nhitng thi€t bi, dd g4 don gidn hoic mot s& hé thong diéu khién don gidn diing
khi nén... thi chi can s& dung mot bd loc khong khi. Bo loc khong khi 12 mot t8 hgp
gdm 3 phan ti¥: van loc, van diéu chinh 4p suat, van tra dau.

a/ Van loc:

Van loc ¢6 nhiém vu tdch cdc thanh phan chit ban va hoi nudc ra khdi khi nén.
C6 hai nguyén ly thuc hi€n:

- Chuyén dong xody ctia dong 4p suit khi nén trong van loc.

- Phan tif loc x6p lam bing cdc chit nhu: vai day kim loai, gidy thAm udt, kim
loai théu két hay 1a vt liéu tdng hop.

Khi nén sé& tao chuyén dong xody khi qua 14 xodn kim loai, sau d6 qua phan ti
loc, ty theo yéu cau chat lugng ctia khi nén ma chon loai phan tif loc ¢6 nhitng loai tir
5 um dén 70 pm. Trong trudng hgp yéu cau chat lugng khi nén rat cao, vat liéu phan
t& loc dugc chon 1a sgi thiy tinh ¢6 khd ndng tdch nudc trong khi nén d€n 99%. Nhirng
phin tf loc nhu vay thi dong khi nén s& chuyén dong tir trong ra ngoai.
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L& chdn kim loai

Ky hiéu

Phan tir loc ‘ o
Y ‘ Van khong co
! clia xa nudc

T4m ngin céch

Sl
% : i Van c6 clia xa

Phan chiia nudc i nudc bang tay

Van loc ¢d clia xa

Phan x& nudc
nuée ty dong

Hinh 2.8. Nguyén ly lam viéc cua van loc va ky hiéu.

Khi chua loc Phén tif loc
Vo tua Lép chdt xp boc ngoai

— Khi chua loc | Phan ti loc |, Khi dugc loc
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Khi dugc loc

Hinh 2.9. Phan tif loc.

b/ Van diéu chinh 4p suit

Van di€u chinh 4p sud't c6 cong dung giit cho 4p suit khong d6i ngay ca khi c6
su thay ddi bat thudng clia tdi trong 1am viéc & phia dudng ra hodc sy dao dong clia 4p
sudt dudng vao. Nguyén tic hoat dong clia van diéu chinh 4p sudt (hinh 2.10): khi
diéu chinh truc vit, tic 12 diéu chinh vi trf clia dia van, trong trudng hop 4p suit clia
dudng ra ting 1&n so véi 4p suit dugc di€u chinh, khi nén sé& qua 18 thong tdc dung 1én
mang, vi tri kim van thay ddi, khi nén qua 18 x4 khi ra ngoai. P&n khi 4p suat & dudng
ra gidm xudng bing véi 4p sud't dugc di€u chinh, kim van trd vé vi tri ban dau.
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