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LOI NOI PAU

Ngay nay, nén kinh té cua nudc ta dang trén da phat trién manh mé, doi séng cua
nguoi dan ngdy cang nang cao. Nhu cau sir dung dién ning trong doi séng sinh
hoat cling nhu trong cac nghanh cong nghiép, nong nghiép va dich vu la tang
khong ngung. Pay 1a co hdi nhung ciing 1a thach thiic cho nganh dién véi viéc phat
trién dién niang, phuc vu nhu cau cua xa hoi. Sau thoi gian hoc tap tai truong, duoc
su chi bao huéng dan nhiét tinh cua thay c6 gido trong nganh Dién tu dong cong
nghiép trudng Pai hoc Dan 1ap Hai Phong, em da két thuc khoa hoc va da tich luy
dugc vén kién thic nhat dinh. Pugc sy dong ¥ cua nha trudng va thiy cd gido
trong khoa em dugc giao dé tai t6t nghiép: “Tim hiéu cic hé théng khi nén, di
sau phan tich nguyén ly hoat dong ciia may nén khi truc vit”.

D6 4n tot nghiép caa em gom ba chuong:
Chuong 1: Téng quan vé hé thong khi nén.
Chuong 2: Tim hiéu cac hé théng khi nén.

Chuong 3: Phan tich nguyén 1y hoat dong ctia may nén khi truc vit, nhitng Iuu y va

giai phap dé st dung hé théng may nén khi hiéu qua va an toan.



CHUONG 1.TONG QUAN VE HE THONG KHi NEN

1.1. TIM HIEU KHi NEN VA NHUNG PAC TRUNG CUA KHi NEN
1.1.1 Tim hiéu vé khi nén

Khi nén 1a khong khi tu nhién dugc nén lai & mét ap suét kha cao, day la loai ndng
luong c6 san trong tu nhién va duoc dung dé thay thé so vdi cac loai ning luong
khac. Khi nén thudng dugc cau thanh tir khong khi thién nhién sach va véi mot ap
suit 3000 hodc 3600psi. Ngay nay khi nén duoc tao ra va tmg dung trong nhiéu
linh vuc khac nhau trong cudc sdng, tir nhitng nganh nghé san xuat, cong nghiép
hay trong ca linh vuc y té, thuc pham hay trong gia dinh. Va dé c6 thé str dung
duogc loai khi nay thi rat can t6i su hd tro ciia may nén khi. Pay 1a thiét bi co kha

nang tao ra ngudn khi nén nhanh chéng va chét luong cao.
1.1.2 Pac trung cia khi nén

- Vé so luong: c6 san ¢ khap noi nén c6 thé st dung véi s6 luong vo han.

- Vé van chuyén: khi nén c6 thé van chuyén dé dang trong cac duong 6ng,véi
mot khoang cach nhat dinh.Céac dudng 6ng dan vé khong can thiét vi khi nén
sau khi str dung s€ dugc thoat ra ngoai moi truong sau khi thue hién xong

cong tac.

- Vé lwu triv: may nén khi khong nhét thiét phai hoat dong lién tuc.Khi nén co
thé duoc luu trit trong cac binh chira dé cung cip khi can thiét.

- Vé nhiét @: khi nén it thay doi theo nhiét do.

- Vé phong chéng chdy né: khong mot nguy co nao giy chay bai khi nén,nén
khong mat chi phi cho viéc phong chay.Khong khi nén thudng hoat dong véi

ap suat khoang 6 Bar nén viéc phong nd khong qué phirc tap.
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Vé tinh vé sinh: khi nén dugc str dung trong cac thiét bi déu dugc loc cac bui
bén,tap chat hay nudc nén thuong sach,khong mdt nguy co nao vé mit vé
sinh.Tinh chat nay rit quang trong trong cac nganh cong nghiép dic biét

nhu: thyc pham,vai s¢i,lam san va thude da.
Vé cdu tao thiéet bi: don gian nén ré hon cac thiét bi khac.

Vé vn toc: khi nén 13 mot dong chay c6 luu tée 16n cho phép dat dugce tde

d6 cao (van toc 1am viéc trong cac xy lanh thuong tir 1-2m/s).

Vé tinh diéu chinh: van tdc va ap luc cia nhiing thiét bi cong tac bang khi

nén duoc di€u chinh mot cach vo cap.

Vé su qua tai: cac cong cu va cac thi€t bi khi nén dam nhan tai trong cho dén

khi chung dimg hoan toan cho nén sé khong xay ra qua tai.

Véi vai tro va tim quan trong ctia khi nén thi viéc sir dung nhitng cong cu
tao ra khi nén 1a diéu can thiét. D6 ciing 1a 1y do vi sao may nén khi ngay
cang duoc st dung pho bién va tmg dung nhiéu linh vuc tir san xuat dén thuc
pham, y té va cang duoc sir dung nhiéu trong cac gia dinh. May nén khi c6

thé tao ra khi nén nhanh chong véi ap suat cao, hi¢u suat an tugng.

1.2. SU PHAT TRIEN CUA KY THUAT MAY NEN KHi

Ung dung may nén khi c¢6 tir thoi trude Cong nguyén, tuy nhién sy phat trién cia

khoa hoc k¥ thuat thoi d6 khong dong bo,nhat 1a kién thirc vé co hoc, vat 1y, vt

li¢u ... con thi€u,cho nén pham vi irng dung cua khi nén con rat han che.

Mii dén thé ky thir 18,c4c thiét bi may moc st dung nang lwong khi nén lan luot

dugc phat minh.Véi su phat trién manh mé cua nang luong dién,vai tro st dung

nang lugng bang khi nén giam dan.Tuy nhién,viéc sir dung ning luong bang khi

nén van dong vai tro cot yéu & nhirng linh vuc ma st dung dién s& khong an

3



toan.Khi nén duoc sir dung & nhitng dung cu nho nhung truyén dong véi van tde
16n hon nhu;bua hoi,dung cu dép,tan dinh ... nhat 13 céac dung cu,dd ga kep chat

trong may cong cu.

Sau chién tranh thé gi6i thir hai,viéc ing dung nang luong bang khi nén(may nén
khi) trong k¥ thuat diéu khién phat trién khd manh mé&.Nhitng dung cuy,thiét bi,phan
tir khi nén méi duc sang ché va tng dung vao nhiéu linh vyc khac nhau.Sy két hop
khi nén véi dién-dién tir s& quyét dinh cho sy phat trién cta k¥ thuat diéu khién

trong tuong lai.
1.3. NHUNG PAC PIEM CO BAN CUA HE THONG MAY NEN KHi

Hé thong khi nén duoc sir dung rong rii trong cong nghiép lap rap, ché bién, dic
biét & nhitng linh vuc can phai dam bao vé sinh, chéng chay n6 hoic & méi trudng
doc hai. Vi du, linh vuc lap rap dién tir, ché bién thuc pham, cac khau phan loai,
dong goi san pham thudc cac day chuyén san xuat ty dong, trong cong nghiép gia

cong co khi, trong cong nghiép khai thac khoang san...
Céc dang truyén dong sir dung khi nén:

Truyén dong thang: 13 wu thé cua hé théng khi nén do két cau don gian va
linh hoat cta co cdu chap hanh, chung dugc str dung nhiéu trong céc thiét bi gia
kep céc chi tiét khi gia cong, cac thiét bi dot dap, phan loai va dong goi san

pham...

Truyén dong quay: trong nhiéu truong hop khi yéu cau toc do truyén dong
rat cao, cong suat khong 16n s& gon nhe va tién lgi hon nhiéu so véi cac dang

truyén dong sir dung cac ning lwong khac.
1.4. CAU TRUC CUA HE THONG KHi NEN

Heé théng khi nén thuong bao gom cac khdi thiét bi :
4



- Tram nguon : May nén khi, binh tich ap, cac thiét bi an toan, cac thiét bi xu 1y khi

nén ( loc bui, loc hoi nuédce, say kho )

- Khoi diéu khiém : cac phan tu xu 1y tin hi€u di€u khién va céac phan tir di€u khién

dao chiéu co cau chap hanh.
- Khoi cdc thiét bi chdp hanh : Xi lanh, dong co khi nén, giac hut.

Duya vao nang lugng cua tin hi¢u diéu khién, ngudi ta chia ra hai dang h¢ thong khi

nén :

- Hé thong diéu khién bang khi nén: trong d6 tin hiéu diéu khién bang khi nén va do

d6 kéo theo cac phan tir xtr Iy va diéu khién sé& tac dong béi khi nén (Hinh 1.1).



Céc phién tir chip hanh =

- Xilanh . 'l
Thire hién 1&nh diéu khién - Bong cor =
- Giac hut —
o Cac phan tir diéu khién |
Tin hiéu ra - Van dao chiéu \
- Van tiét luwu 1x =<+
- Van mét chiéu viv

Cac phan tir xir Iy tin hiéu

- Van tuan ty 4p suat |

Xir 1y tin higu - Van OR T T
JHn TS - Van AND ——

- B6 diéu khién tuan tu

Céc phan tir dwa tin higu
- NGt é@n

Tin hiéu vao - Céing tic hanh trinh —
- Cam bién tiém céan

g
=

<H

Tram ngudn:
: - May nén khi P>—
Ngudn nang lwong - Binh tich ap ) ®
- Van digu chinh ap suat

- B4 diéu hda phuc vy J

Hinh 1.1: Cdu triic hé théng diéu khién bang khi nén

- Hé thdng diéu khién dién - khi nén: cac phan tir diéu khién hoat dong bang tin

hiéu dién hoac két hop tin hiéu dién - khi nén (Hinh1.2)



I - A - A -
Cac phan tir chap hanh —
-Xiilfanh ’ T I
- Ding co
; : . - Gidc hat _D*
Khoi gia cong tin hidu diou khign - - -
Cac phan tir déu khidn: e .
Bura tin hiey | sy [ X0 1§ tin iy mp | - Van dign tircdc loai | 1" AL&H
& 173 Yaz
[ | 1
Tram ngudn: -
- May nén khi L—
- Binh tich &
- Van didu cﬁinh ap suét 1 69
- B6 diéu hda phue wy i

Mgudn nudi |

Hinh 1.2 : Hé thang dién - khi nén

1.5. CAC THIET BI QUAN TRONG TRONG HE THONG KHIi NEN

Hé théng khi nén hoan chinh s& bao gom nhiéu thiét bj khac nhau va mdi thiét bj
git mot nhiém vu riéng hd tro nhau trong qua trinh van hanh cua hé thong. Nhiing
thanh phan quan trong caa mot hé théng khi nén s& bao gém cac thiét bi nhu: may

nén khi, binh tich ap, may sy va mot hé thong loc khi nén.



Hinh 1.3: Hé thong mdy nén khi céng nghiép

1.5.1. M4y nén khi

May nén khi duoc coi 1a mot thiét bj vo cung quan trong trong mot hé théng khi
nén, vi chinh né tryc tiép san sinh ra khi nén dé cung cap dén cac loai bo phan
khac. Néu co van dé gi ddi v6i dau nén thi cac thiét bi khac trong hé théng duong
nhién ciing bi anh hudng theo. Nhiém vu chinh cta thiét bi nay 1a nén khi ¢ nhiét
d6 va ap sudt cao, cung cip cho cac loai may moc khac hoat dong. Chat lwong cua
khi nén phu thudc vao nhiéu yéu té nhu chat luong khong khi bén ngoai, méi
truong dit may nén va may nén co6 bi hong hoc khong. .. Thiét bi duoc tng dung
trong nhiéu linh virc khac nhau nhu khai thac khoang san,ché bién thuc pham, duoc

pham,giao thong van tai,...
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Hinh 1.4 : May nén khi

Tuy vao ting nhu cau st dung va tinh chét cua ting cong viéc ma lya chon cac loai
may nén cho hé théng. Céc loai may thuong sir dung trong hé théng may nén khi
bao gom: may nén khi piston, may nén khi truc vit, may nén khi ly tAm, may nén

khi Turbo,may nén khi cao ap,may nén khi canh gat(may nén khi déi luu)...

Khi lra chon mua may nén khi céng nghiép cho hé thdng ta can phai can nhic cac

yéu té nhu:

- Cong suat cia may nén khi: dé tinh toan cong suat tdi thiéu ma may can dat
dugc thi phai tinh tong luu lwong ma cac thiét bj trong hé thdng s& sir dung,
sau d6 nhan v6i 0,5 hé s6 du phong ton that, cudi cing cong véi ap luc cao
nhat ma thiét bi dat duoc.

- Tinh toan dén d6 rung va on cua thiét bi.

- Thuong hiéu may bom khi nén va dia chi phan phdi may nén khi.

Nhu vay ta méi c6 thé lya chon dugc san pham may nén khi pht hop véi muc dich

str dung va yéu cau cua hé thong khi nén.
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1.5.2. Binh tich ap

Binh tich ap thuong dugc goi la binh chira khi nén, véi chirc nang chinh 1a tich tri
luong khi nén ma may nén khi san suat, ddng thoi cung cap lai cho hé thdng khi c6

nhu cau st dung dot xuat(tirc 13 bu ap suat cho hé théng may nén khi).

Binh nay giup duy tri 4p sudt lam viéc dugc 6n dinh, khong bi giam xubng dot ngot
gy anh huong dén qua trinh lam viéc cua thiét bi cling nhu cac loai may moc hoat
d6ng bang khi nén. Bén canh d6, binh tich ap con c6 chirc ning nhu mot thiét bi
ngung tu nudc, bui ban trong khong khi va 1am giam nhiét do cho cac thiét bi khac

nhu may siy khi, loc khi,. ..

Dung tich cta binh dugc lya chon s& phai tiy thudc vao cong suat ciia may nén khi.
Vi dy cu thé: Doi véi dong may co cong suat tir 7,5 — 15 KW thi ta nén chon binh
c6 dung tich tir 200- 4001, hay d6i voi dong may c6 cong suat 22KW thi nén lua
chon binh c¢6 dung tich cao hon nhu khoang tir 400- 700l.

ot

|

aefT 4 1]

Hinh 1.5: Binh tich ap
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1.5.3. M4y say khi

May say khi c6 mot vai tro quan trong trong h¢ thong nén khi, voi nhiém vy dam
bao dd kho cho khi nén, va ngan chéan viéc hoi nudc lan trong khi nén dén céc thiét

bi ma gay han gi.

Hinh 1.6: May sdy khi

C6 2 loai may sdy khi thong dung trén thi treong hién nay d6 1a: dong may siy khi
hap thu va dong may siy khi tac nhan lanh.

Trong d6, may sy tac nhan lanh 1a dong méy duoc str dung pho bién hon do san
pham nay gia thanh kha ré va cach lap dit ciing kha don gian. Dong may nay chi

thich hop Véi cac don vi khong yéu cau cao vé do kho cua khi nén.
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Hinh 1.7: Téng quan vé mdy sdy tdc nhdn lanh

May say khi hap thu 1a dong may dem lai hiéu qua cao hon so véi loai may sy tac
nhan lanh, boi dong may nay dam bao dugc do kho cua khi song it dwgc ttng dung

hon do gi4 thanh kha cao va qua trinh 1ap dit lai phic tap hon.
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- gas inlet valve

. gas drain valve

+ silencer

regenerative one-way valve
. gas outiet one-way valve
.B adsorptive tower

Pl il A B

Hinh 1.8: Mdy sdy khi hap thy

1.5.4. Hé thong loc khi

bay la mot hé théng dam chat lugng va do sach cua khi nén do may nén khi piston
cung cap. Néu loc khi bj ban hodc xay ra bat ky van dé nao, c6 thé anh hudng dén
chét luong khi nén. Hé théng loc nay dugc lap dit tuy thudc vao nhimg yéu cau

chat lugng khi ciia cong viéc ma can diéu chinh dén it hay nhiéu bd loc.

Hé théng loc duoc l'flp dat nhu sau:

- 1 loc so cép trén dudng dng co kich thude loc vao khoang 1a 5mm

- 2 loc bao gém:l loc tho va 1 loc tinh

- 3 loc bao gém: 1 loc so cép, 1 loc tho va 1 loc tinh

- 4 loc bao gém: 1 loc so cép, 1 loc tho, 1 loc tinh va 1 loc khtr mui béng than hoat

tinh.
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Hinh 1.9: B¢ loc khi

Mot hé thong may nén khi hoan chinh s& bao gdm nhiing thiét bi trén va mot s6
thanh phén phu tro khac nhu cac bo tu dong xa nudc, déng hd do ap suat, bo lam

mat khi nén,...

1.6. NGUYEN LY HOAT PONG CHUNG VA PHAN LOAI MAY NEN KHi

Nhiém vy ctia may nén 13 ting ap sudt cho mot chat khi nao d6 va cip du luu
luong cho qua trinh céng nghé khac; tao ra su tuan hoan cua luwu thé trong chu trinh
(may lanh) hodc duy tri 4p suat chan khong (co chan khong, say thing hoa) cho

thiét bi khac, trong trudng hop nay may nén goi 1a bom chéan khong

Nguyén Iy hoat dong
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Nguyén Iy thay déi thé tich (may nén khi kiéu piston, banh ring, canh gat,
truc vit...): khong khi duoc dan vao budng chira, tai ddy bo phan lam viéc (piston

trong xylanh hoic roto trong stato) s& chuyén dong 1am thé tich budng lam viéc
giam di, nén khong khi trong budng chta, 4p suat budng chira sé tang 1én.

Nguyén Iy dong nang (may nén canh dan kiéu: ly tim, huéng truc): khong
khi dugc dan vao budng chira, & d6 ap suat duoc tao ra bang mot dong ning cua

banh dan. Nguyén tic hoat dong nay tao ra luu luong va cong suat rat lon.
Phan loai.

Theo nguyén Iy lam viéc: May nén thé tich, May nén canh dan.

Theo 4p suét :

- May nén ap suat thap p<15 bar
- May nén ap suat cao p>15 bar

- May nén ap suét rat cao p>300 bar
Theo sb cap: May nén mot cap va may nén nhiéu cap
Theo loai khi: May nén khong khi va may nén cac loai khi khac
1.7. NHUNG UU NHUQC PIEM CO BAN
1.7.1. Uu diém:

- Do khong khi c6 kha nang chiu nén (dan hoi) nén cé thé nén va trich chira
trong binh chira Vi 4p suét cao thuan loi, xem nhu mot kho chira nang
luong. Trong thuc té van hanh, nguoi ta thuong xay dung tram ngudn khi
nén dung chung cho nhiéu muyc dich khac nhau nhu cong viéc lam sach,

truyén dong trong cac may moc...
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- C6 kha nang truyén tai di xa bang hé thong duong dng véi ton that nho.

- Khi nén sau khi sinh cong co hoc c6 thé thai ra ngoai ma khong gy ton hai
cho moi truong.

- Tdc @6 truyén dong cao, linh hoat.

- D& diéu khién véi dd tin cdy va chinh xAc.

- C6 giai phap va thiét bj phong ngira qua tai, qua ap suét hiéu qua.
1.7.2. Nhuge diém:

- Cong suat truyén dong khong 16n. O nhu cau cong suat truyén dong Ion, chi
phi cho truyén dong khi nén s& cao hon 10-15 lan so vai truyén dong dién
cung cong suat, tuy nhién kich thuéc va trong luong lai chi bang 30% so Voi
truyén dong dién.

- Kbhi tai trong thay ddi thi van tc truyén dong ludn cé xu huéng thay doi do
kha nang dan hoi ciia khi nén khé 16n, vi vay kha ning duy tri chuyén dong
thang déu hoic quay déu thudng 1a kho thyc hién.

- Dong khi nén duoc giai phong ra méi truong cé thé gay tiéng on.

Ngay nay, dé nang cao kha nang ung dung caa hé thong khi nén, nguoi ta
thuong két hop linh hoat chiing véi cac hé thdng dién co khac va tng dung sau
rong cac giai phap diéu khién khac nhau nhu diéu khién bang cac bo diéu khién

lap trinh, may tinh...

1.8. CO SO TiNH TOAN TRONG KHi NEN
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Pai lugng
K hidu = Tén goi _ _ Pon vi
- Tiéng Anh Tiéng Viét
| Length Chiéu dai m
m Mass Khdi lugng Kg
t Time Thdi gian S
T Temperature Nhiét do K
F Force Luc N
A Area Dién tich m’
Vv Volume Thé tich m’
Qu Volumetric flow rate Luu lugng m’/s
Qe Air consumption Khi tiéu thu I/min
Qn Nominal flow rate Luu lugng danh dinh I/min
p Pressure Ap sust bar(Pa)
Pabs Absolute pressure Ap sudt tuyét dai bar(Pa)
Pamb Ambient pressure Ap sudt mdi trudng bar(Pa)
De Excess or vacuum pressure Ap sudt du ho¥c chan khéng bar(Pa)
Ap Differential pressure Chénh léch ap suét bar(Pa)
Pn Standard pressure Ap sudt tiéu chuan P,= 101325 Pa
A Piston surface Dién tich m&t Pittdng m*
A Annular surface (ring area) Dién tich vanh khn m’
d Piston rod diameter Duding kinh can Pitténg m
D Cylinder diameter Pudng kinh trong Xilanh m
Feff Effective piston force Luc tac dung bdi pittdng N
Fe Force of retract spring Luc phan hoi bdi 16 xo N
Fr Friction force Luc ma sat N
S Stroke length Khoang tac dung(cua pittdng) cm
n Revolutions per minute Toc d6 quay ( cho dong co) 1/min (rpm)
v Velocity of piston Van téc cua Pittong m/s

Hinh 1.10: Bang cac dai lwong va don vi thuong dung trong ky thudt khi nén

1.8.1. Pon vi do ap suit:
" Pon vi thudng dung 13 Pascal (Pa). 1 Pascal 13 4p suat phan bd déu trén bé mit

c6 dién tich 1 m® véi luc tac dung vudng goc 1én bé mat d6 1a IN

f
1P =12

m

Trong thuc té con ding don vi bdi s6 cua Pascal 1a Mpa(Méga pascal)=10°Pa
] Pon vi bar: 1bar = 10°Pa va coi 1bar ~ lat
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1 Ngoai ra, ngudi ta con dung psi, 1psi = 0,6895bar va 1bar = 14,5 psi
1.8.2. Cac dinh nghia vé ap suat khong khi
(Hinh 1.11) md ta cac dang ap sut:
" Pamb 1a 4p suat méi truong xung quanh ( ambient pressure) hay ap suat khi
quyén ( atmospheric pressure), né thuong dao dong theo dia hinh hodc thoi tiét,
Pamb ~ 1bar so véi chan khong tuyét d6i (Vacuum).
[ Ap suét tuyét dbi (Pabs) 1a gia tri 4p suét so véi chan khong tuyét doi.
Nhu vay, tai chan khong Pabs=0.
" Ap suit tuong ddi hay ap suit du (Pe): Pe= Pabs- Pamb
(Hinh 1.11) chi rd hai trudng hop vé ap suét du: Pe>0 khi tai diém do, 4p suét tuyét

doi cao hon ap suat khi quyén ; va nguoc lai Pe<0.

Chu ¥: Trong hé théng khi nén — cac thong s6 k¥ thuat cta thiét bi vé ap suat déu

duogc biéu dién o dang ap suat du Pe va ky hiéu ngan gon 1a P.

kPa {bar)

amiy
= 100 kPa
{1 bar}
=0 kP
pﬂb’ﬁ U KHFa

Hinh 1.11: M6 td cdc dai lwong dp sudt
1.8.3. Cac dinh luat trong tinh toan vé khi nén

*Khi nhiét do khong khi trong qua trinh nén khong doi (T = const), thi:
Pabs. V = const (Dinh luat Boy Mariotte)
hOé,C Pl-Vl = P2.V2
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trong do:

Céc ky hiéu Py , P, 13 ap suat tuyét doi
Thé tich khi nén V; [m®] & 4p suat P1
Thé tich khi nén V, [m*] & ap suit P2

Fx F?

e "

Hinh 1.12: M6 ta qua trinh nén

*Khi 4p suat dugc gilt khong doi (P = const), thi:

Vl Tl V .
—=— hodc —=const (Pinh luat 1. Gay Lussac)
V T2 T

trong d6, V1 1a thé tich khi tai nhiét 46 T,
V, 1a thé tich khi tai nhiét d6 T,
*Khi giir thé tich khi nén khong d6i (V= const), thi:

Poo-
labs _ 1 ho#c %:consl (Pinh luat 2. Gay Lussac)

I)2abs Tz

*Khi ca ba dai lugng(P, V, T) c6 thé thay doi, thi:
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PyiV
_abs” " _ const
T

o Plabs™V1 _ PaabsV2
y =
T T,

&

1.8.4. Luu lwgng

Luu lugng dong khi nén dugc tinh:

_N
Q_t

= [ I/s] hay [|/min] ho¥c [m%/s] hay [m’/min]

trong d6, Q: luu luong; V: thé tich khi chuyén qua tiét dién ngang cua dudng 6ng
hay

budng xilanh trong 1 don vi thoi gian t

Luu luong dong khi nén ¢ y nghia quan trong trong xéac dinh téc d6 lam viéc cua

cac co cau chap hanh.

1.8.5. Luc
Luc day hay kéo cua Piston( hinh 1.12)

gay bai tac dung ciia khi nén c6 ap suat P duogc tinh theo cong thic:

Hinh1.13: Tinh toan luc
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F=P.A=[N]

trong d6, P 1a ap suat khi nén [Pa]

A 1a dién tich bé mat Piston[m?]

F lyc tac dung vudng goc vai bé mat Piston [N]

Trong hinh v€, cac dién tich A; , A, khac nhau ( A, = A; —A3), Az la dién tich tiét
dién cua can piston, nén cac luc tac dung cling khac nhau tai cung mdt ngué)n khi

nén co ap suat P. F,=P.A;; F,=P.A, £ F;>F,

1.8.6. Téc do truyén dong ciia xilanh
Khi tai trong cua truyén dong khong doi, toe do truyén dong dugc xac dinh theo

quan hé¢:

v =% _Khi Q[m?/s]; Alm?] thi v[m/s],

Nhu vay, trong truong hop dung tich hanh trinh cta co cau chap hanh va tai trong
khéng d6i, toc do truyén dong ty 18 vai luu luong Q.
Trong k¥ thuét khi nén, ngudi ta ding cac van tiét luu ( diéu tiét luu luong) dé

khéng ché toc do ciia cac co ciu chap hanh.
1.9. KHA NANG UNG DUNG CUA HE THONG KHIi NEN
*Trong linh vuee diéu khién:

Nhitng nam 50 va 60 cua thé ky 20 1a giai doan k¥ thuat ty dong hoa phat
trien manh mé. Ky thuat diéu khién bang khi nén dugc phat trién rong rii va da
dang trong nhiéu linh vuc khac nhau. Chi riéng & Cong Hoa Lién bang Puc di c6

60 hang chuyén san xuat cac phan tir diéu khién bang khi nén.

Hé thong diéu khién bang khi nén (may nén khi ) dugc sir dung & nhimg linh
vue ma & d6 hay xay ra nhitng vu nd nguy hiém nhu céc thiét bi phun son, cac loai

d6 ga kep, cac chi tiét nhua, chat déo hoidc cac linh vuc san xuat thiét bi dién tu, vi

21



diéu kién vé sinh moi truong rat tt va an toan cao. Ngoai ra, hé théng diéu khién
bang khi nén con duoc sir dung trong cac ddy truyén tu dong, trong céac thiét bi van
chuyén va kiém tra cua cac thiét bi 10 hoi, thiét bi ma dién, dong goi, bao bi va

trong cong nghiép hoa chat.
*Trong linh vuC truyén dong:
- Cac dung cuy,thiét bj may va dap:

Céc thiét bi, may moc trong linh vuc nhu khai thac nhu: khai thac d4, khai thac

than, trong cac cong trinh xay dung nhu: xay dung ham meo, duong ham.
- Truyén dong quay:

Truyén dong dong co quay véi cong suat 16n bang khi nén gia thanh rat cao. Néu so
sanh gia thanh tiéu thu dién ciia mot dong co quay bang ning luong khi nén va mot
dong co dién co cung cong suét, thi gia thanh tiéu thu dién cuia mot dong co quay

bang niang luong khi nén cao hon 10 dén 15 lan so voi dong co dién. Nhung ngugc

lai thé tich va trong lwong nhé hon 30% so voi dong co dién c6 cling cong suat.

Nhitng dung cu vin vit, may khoan c6 cong suat khoang 3,5 Kw, may mai ¢ cong
suat khoang 2,5 Kw ciing nhu may mai véi cong suat nho, nhung sé vong quay
khoang 100.000 vong/phut thi kha ning sir dung truyén dong bang khi nén khi 1a
phu hop.

- Truyén dong thang:

Van dung truyén dong thang bang ap suat khi nén cho truyén dong thang trong cc
dung cy, d6 g4 kep chi tiét, trong cac thiét bi dong goi, trong cac loai may gia cong

g0, thiét bi lam lanh ciing nhu trong hé théng phanh ham cua 6 6.
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CHUONG 2: TIM HIEU CAC HE THONG KHi NEN

Tir nhitng ndm giira thé ky 20, may nén khi ra doi d gop phan thiic day nganh ky
thuat tuy dong hoa c6 nhimng budc nhay I6n cho dén ngay nay. May nén khi c¢6 tng
dung trong hau hét cac linh vuc khac nhau nhu linh vue diéu khién, linh vuc truyén
dong thing, truyén dong quay bang ap suét, linh vyuc khai thac, ché tao,.... Trén thi
truong hién nay co rat nhiéu loai may nén khi véi cach hoat dong khac nhau , pho
bién nhat 1a may nén khi kiéu piston, may nén khi kiéu truc vit, may nén khi ly tim

va may nén khi canh gat,...
2.1. MAY NEN KHi PISTON

May nén khi Piston duoc sir dung pho bién rong rai hién nay dic biét trong cac
nganh san xuat thiét bi dién tir, nhiing nganh nghé ma & d6 thuong xay ra nhiing vu
nd nguy hiém bt nguén tir cac thiét bi phun son, cac chi tiét nhya, chat déo,. .. hay
nganh stra chira, bao dudng xe may, 6 t6. V& mit chirc ning may nén khi Piston
cling gidng nhu may nén khi truc vit nhung vé mat cau tao thi may nén khi Piston

chinh phuc dugc nguoi dung vi ¢6 ciu tao don gian, dé sir dung va dé bao hanh.
2.1.1. Cau tao may nén khi piston

May nén khi piston c6 cau tao gdm cac bd phan sau: van xa nude, binh chira, dong
ho ap suét, dau nén khi, loc gi6, motor may, hop cong tic, ro le diéu chinh ap suat,
van an toan, van mét chiéu, xi lanh. Mdi bo phan dong vai tro va nhiém vu khac
nhau, nhung chiing déu 13 nhimg b phan khong thé thiéu khi lap rap may, gitip

may hoat dong tron tru, on dinh:
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Van xd nwéc: Pay 1a bo phan quan trong trong hé thdng khi nén, giup loai bo nudc
ngung 14n trong khi nén, dam bao chét luong khi nén ciing nhu khong gay hoen gi

cac linh kién bén trong.

Xi lanh: B§ phan nay cé nhiém vu hinh thanh khong gian hut va nén khi, van hanh

trong diéu kién nhiét do va ap suat bién doi theo chu ky hit va nén.

Pau nén khi: Bat ky loai may bom khi nén piston nio ciing khong thé thiéu bo phan

nay. Pau nén gdm piston nén khi, ong dan khi ra, bd loc khi vao,...

Dau nén

Loc gié

Van xa nudrc binh

Binh chira

Hinh 2.1 : Cdu tao co bdn ciia mdy nén khi piston

Binh chita: Dung dé tich trir khi nén, diéu hoa ap sudt & dau ra, giup khi nén duogc
cung cép lién tuc t6i cac thiét bi, dung cu sur dung khi. Tuy theo nhu cau str dung
thi nguoi dung sé Iya chon san pham méay bom khi nén piston ¢ dung tich binh

chtra khi phu hop. Thong thudng may c6 cong suat cang cao thi dung tich binh
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chtra khi cang 16n. Hién nay trén thi truong, may nén khi piston 3HP c6 dung tich

120L, may nén khi piston cong nghiép 7,5HP ¢6 dung tich 210L,...

Loc gio: C6 nhi€ém vu ngan chan bui ban tir bén ngoai moi truong di vao cum dau
nén ciia may nén khi cong nghiép trong qué trinh van hanh. Néu khong cé loc gi6
thi bui ban s€ xdm nhap vao trong cum dau nén lam dau bodi tron bi ban, loc dau

may bi tac, anh hudng to1 viéc lam mat, hoat dong ctiia may.

DPong hé do dp sudt: Day 1a bd phan giup ngudi dung theo ddi dugc ap suit trong

binh chura khi, n6é dugc do luong br?lng cac don vi nhu: bar, kg/cm2, Mpa,...

Ro le dp sudt: C6 nhiém vu ty dong ngit — md may nén khi khi may da dat duoc ap

suat duoc cai dat san.

Van an toan: Dé tranh nhimg nguy hiém c6 thé xay ra trong qua trinh sir dung may
bom khi nén piston thi ngudi dung phai dam bao rang bo phan nay hoat dong tot
bdi van an toan c¢6 nhiém vu ngan chin su gia ting dot ngdt ciia ap suat khi trong
qua trinh may lam viéc, giit 4p suat & muirc 6n dinh, tranh xay ra cac vu chay nd

may bom khi nén piston.

Van mét chieu: Bo phan nay xuét hién & céc may bom khi nén piston, may nén khi
truc vit. Van mot chiéu cé chuc nang dé dong khi di theo mdt chiéu nhét dinh,
khéng thé quay theo chiéu nguoc lai. Tir d6, nd gitp giit su on dinh ctia 4p suat dau
ra. Néu khong c6 van mdt chiéu trong may nén khong khi piston thi khi nén sé& di
qua duong hat va quay lai van hat. Do vay, nguoi dung can dam bao van mot chiéu

ludn hoat dong tét khi may bom khi nén piston véan hanh.
2.1.2. Nguyén ly hoat dong may nén khi piston
Dong may Piston dugc chia thanh 2 loai:

- May nén khi mot chiéu mdt cap va may nén khi hai chiéu mdt cap
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- MBJi loai may nén s& c6 nguyén 1y hoat dong khac nhau. Nhung da s, may
nén khi piston dugc hoat dong dua theo nguyén 1y thay doi thé tich, quy trinh
nén cua thiét bi duoc thue hién giir khi vao mot khong gian khép kin va giam
thé tich cta khi, ap suat ctia khi nho d6 s& dugc tang 1én. Khi ap suit cao hon
so voi ap sudt ngung tu hoi thi khi s& dugc dua ra khoi khong gian khép kin
nay. Va dua trén nguyén tic di chuyén cua mot piston 1én xudng trong

xilanh.

Maéy nén khi mét cap mét chiéu: khong khi duoc hut truc tiép tir bén ngoai qua bod
loc khi dén piston tién hanh nén khi va day ra binh chira khi nén. Khi nén chi duoc
nén mot 1an duy nhét, thanh truyén tay quay duoc ndi véi piston gitp piston cé thé

tinh tién.

Khi piston di sang phai V ting dan, luc ndy P giam thi van nap s& mé ra, khong khi

bén ngoai s€ di vao bén trong xi lanh dé thuc hién qua trinh nap khi.

Va nguoc lai, khi piston di sang trai, khong khi trong xi lanh dugc nén, P tang, van
nap s& dong, cho dén khi gia tri P ting cao hon stc cang 10 xo; thi van xa tu dong
mo, khi nén sé& di qua van xa theo duong dng dén binh chira khi (hay con goi 1a

binh tich ap). Va két thic mdt chu ky lam viéc.

Sau d6, cac qua trinh nay tiép tuc dugc lap di lip lai dé cung cap khi nén thuc day

cac thiét bi khac hoat dong.
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a) Khdng ¢6 con truet, b) C6 con truet
1. Xi lanh; 2. Pitténg, 3. Con diy, 4. Contruct, 5. Thanh truyén,
6. Tay quay, 7. Vannap, 8 Vanxa

Hinh 2.2 : so' d6 nguyén Iy cdu tao va hoat déng ciia mdy nén khi piston mot chiéu

mot cap

May nén khi hai chiéu mot cap: khong khi di tir moi1 trudng bén ngoai vao may nén,

di qua bo loc khi dén piston. Ca hai dau xi lanh ciia may nén khi piston.

- Truong hop piston di xudng, thé tich phan khong gian phia trén piston 16n
dan, ap suat P s& gidm, van nap s6 7 md ra, lac nay khong khi sé dugc nap
vao phia trén piston. Pong thoi, khi piston di xudng, thé tich dudi piston
giam, P ting van xa s6 8 mo ra, khi theo dudng 6ng qua binh chua.

- Con trong truong hop piston di 1én, khong gian phia dudi piston 16n dan, P
giam van nap s6 7 mo ra, khong khi duoc nap vao xi lanh; dong thoi V phia
trén piston nho dan. Lac nay, P tang, van xa s6 8 mo ra, khi nén phia trén

piston dugc nén day vao binh chura.
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1. Xilanh; 2. Piston; 3. Can day; 4. Con truot; 5. Thanh truyén; 6. Tay quay; 7. Van
nap; 8. Van xa; 9. phat

Hinh 2.3 : so dé cdu tao mdy nén khi piston hai chiéu mét cdp

2.1.3.Uu diém, nhwoc diém ciia may nén khi piston
Uu Piém

- Gia thanh phu hop vé6i nhu cau st dung rong rii trong cudc séng hing ngay
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- Két cau gon, trong lugng nho: cac san pham may nén piston hién nay déu so
hiru vu diém 1a c6 két cau gon, trong luong nho nén chiém dién tich lap dit
khéng 16n. Dong thoi, nhiéu san phdm may nén loai nay con dugc trang bi
banh xe chic chan, tién loi khi di chuyén, phui hop véi nhitng cong viéc cung
cap khi nén can tinh co dong cao. Ngoai ra, may ciing duoc thiét ké kha don
gian nén viéc thao lap cac cum chi tiét khong qua phac tap, tién loi cho
nguoi van hanh.

- Hiéu ning 4n twong: mot wu diém cua may nén khi piston dang dugc nhiéu
ngudi ding danh gia cao chinh 1a thiét bi c6 thé tao ra ap suét t6i tir 2 — 1000
kg/cm?, phit hop véi nhiéu tmg dung thyc té.

- Chinh sy pht hop véi cac nhu ciu céng viée ctia cac don vi, to chirc ¢4 nhan

nén dong may nén khi piston dugc ban vai doanh so rat cao trén thi truong.
Nhwoc Piém

- Do 6n kha 16n: do c¢6 cac khéi lugng tinh tién qua lai nén may nén khi piston
hoat dong khong can bang, 1am viéc con kha 6n va rung dong.

- Can dau tu binh chtra khi nén: luu luong khi nén do may nén khi piston cung
cap khong duoc lién tuc va doi dio trong thoi gian dai nén don vi ban s& mét
thém tién dau tu binh chira khi nén di kém dé dam bao nhan du khong khi
dap Gmg tot yéu cau cong viéc.

- Nhiét do van hanh cao: trong qua trinh hoat dong, may nén khi piston co
nhiét do van hanh kha cao nén cac doanh nghiép phai tén chi phi lép dat cac
bo 1am mat, quat tan nhiét cho thiét bi dé dam bao may khong bi ngat nghi
giita ching gy anh hudng téi hoat dong san xuat, kinh doanh.

- Chét luong khi nén khong cao: mét nhuge diém ciia may bom khi nén
piston khac 14 dau bdi tron dé bi 1an vao dudng 6ng din khi nén nén khong
khi d4u ra ciia may sé& c6 hoi dau, 1am giam chat lugng khi nén, khong dap

ung dugc nhitng cong viée co yéu cau cao vé do sach cua khong khi.
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2.1.4. Cach sir dung may nén khi piston hiéu qua

- Kiém tra vi tri dat may nén khi piston, noi dit thoang mat, it 6 nhiém vé do
bui va d6 4m, nén nha cimg cap, bang phang

- Kiém tra vi tri ciia cac bd phan chinh xem cé bi 1éch, 1ong 1éo trong qua trinh
véan chuyén khong

- Kiém tra ddu may, dau béi tron trong dau nén, dam bao s6 luong dau du
dung nhu quy dinh: Nam gitta 2 vach tron ctia mat dau. (Thay dau 2 thang 1
14n)

- Nbi ngudn dién vao may st dung dién 3 pha co ac té mat di kém, day dan
dién phu hop véi cong sudt cia may, khong to va khong qua nho s& anh
huéng dén qua trinh suy hao dién dan hodc chay nod. Pau 3 pha lira (pha
néng) vao 3 dau ra cua khoi dong tir cia may nén, day mat ctiia ngudn dién
dugc dau vao dau day cho con lai ciia may.

- Bat cong tac nguén dé kiém tra su hoat dong cua may nén khi, nhin chiéu
quay clia may c6 dung nhu ban hudng dan trén dong co, truong hop dong co
may quay nguogc chiéu, tat dién, ddu doi ngugc 2 day pha trong 3 day pha do
cho nhau.

- Cac diéu chinh ro le ap: Thuong dbi véi may nén khi piston s& diéu chinh
bang ro le dbi voi may khong tu dong va dung bang dién tir véi may hé tu
dong.

- Pdi v6i cac dong may thong thudng thi mudn ting ap cac ban mé nap ro le,
van dc cung chiéu kim dong hd, va nguoc lai dé giam 4p. Khi tién hanh ting
hodic giam 4p, nén 1am tir tir & quan sat thong sb trén dong ho bién ap dé
thay duoc su thay do6i trén d6. Ap suat thong thuong chi nén dit dudi
10kg/cm2, néu c6 nhu cau dit 4p cao hon, nén goi dién toi nhan vién ky

thuat dé co tu van thém.
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- Mo van x4 nudc & day binh dinh ky 2 t6i 3 ngay 1 lan dé tranh nudc ngung

lau ngay lam 6 xy héa binh chira.
2.1.5. Ung dung ciia may nén khi dang piston

May nén khi piston dugc str dung rat phd bién va gop mit trong nhiéu hoat dong
san xuat, thuong mai ctia con ngudi. Pé gitp cac ban dé hinh dung hon ching ta
héy ctng nhau di tim hiéu vé tng dung cia may nén khi piston trong timg linh vuc

dudi day:

- Trong cac tiém cham soc xe: May nén khi 1a thiét bi rit quan trong trong tat
ca cac ctra hang stra chita, bao dudng xe tir quy moé nhé dén 16n, né duoc
dung dé bom hoi, xi khé xe sau khi rua, phun son xe, nang 4o xe 0 to, thoi
bui ban,....

- Trong cong nghiép: Nguoi ta sir dung may nén khi piston dé bao quan thuc
pham, thong thoang khong khi, dong goi bao bi, hiit chan khong, hd tro cac
day chuyén san xuat tu dong,...

- Trong xay dung: Thiét bi nay dung dé khoan cat bé tong, cung cap khi nén
hd trg cac loai may moc khac hoat dong nhu may khoan dinh dc, phun son
tuong nha,...

- Trong y té: May nén khi piston khong dau cho lugng khi nén sach duoc ung
dung dé bao ché thudc, nap khi thé 6xi cho bénh nhan, hd trg cac thiét bi nha
khoa,...
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Hinh 2.4 :Ung dung ciia may nén khi dang piston

2.2. MAY NEN KHIi LY TAM

Khac véi cac may nén khi truyén thong nhur truc vit hay piston, may nén khi ly tim
13 loai may nén khi c¢6 cdu tao co hoc theo nguyén 1y khac. Ching duoc dung rong

rai trong cac qua trinh san xuat cong nghiép boi tinh dé€ 1ap rap, dé stra chita va qua
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trinh bao dudng may nén khi ciing thuén tién, it anh huong nhiéu dén qua trinh hoat

dong tong theé.

Mit khac, trong cac qua trinh san xuat cong nghiép thi nhu cau khi nén véi cong
suit cao, ap suat khi 16n ludn 13 doi hoi thuong xuyén. Nhat 1a d6i voi cac don vi
san xuit quy mé 16n. Bé dap tng dugc nhu cau d6 thi may nén khi ly tdim da ra doi
nhu 12 mot giai phap kip thoi. Bén canh cac wu thé vé ciu tao thi may nén khi ly
tam dap ung dugc viéc cho ra mot luwong khi nén 16n, ti€u hao nang luong thép.
Chinh vi thé cho dén nay n6 van giit vai trd quan trong trong nhiéu nganh cong

nghiép, nhat 1 dbi véi luyén kim.

Hinh 2.5: May nén khi ly tam Fusheng
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2.2.1. CAu tao chung ciia may nén khi ly tim

Horizontally split bearing and
seal design allows for easy

inspection and maintenance of

rofors, bearings, and seals.

:fg =

seal

Aerodynamic design of the
backward-eaning, stainless
steel impellers optimizes airflow
and provides highly efficient

air compression.

Hinh 2.6: M6 hinh cdu tao ciia mdy nén khi ly tam

Vo may

V6 may la chi ti€t c6 cau tao phuc tap nhat, n6 c¢6 khoi luong 1om va 1a gia do cho
cac chi tiét khac. Trong vé may c6 cac 6 truc dé do cac truc may, c¢6 cac 4o nudc dé
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dan nudc 1am mat, c6 cac khoang dé dan khi. V6 may duogc ché tao thanh 2 nira dé
thuan ti¢n cho viéc théo lap, tuy nhién cling c6 loai vo may duoc ché tao lién khoi.

V6 may thudng duge ché tao bang gang xam hay bang gang hop kim.

Ny

Hinh 2.7: Vo may
Truc may nén ly tam

Truc dé lap cac banh cong tac 1én d6 nhan truyén dong tr dong co dan dong, quay
v6i1 van toc cao dé€ thuc hién qua trinh nén khi. Truc may duoc lap vao cac cac 6 do

trén vo may. Truc may thudng dugc ché tao bang thép hop kim.

Banh cong tdac

Banh cong tac duoc lap trén truc may quay theo truc may dé 1am bién d6i dong
nang chat khi, thuc hién qua trinh nén khi, trén banh cong tac c6 cac banh cong. C6

3 loai banh cong tac, banh cong tac hd, banh cong tac nura hd, banh cong tac kin.
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Banh céng tdc ha Banh cong tac mea ha Bdanh cong tdc kin

Hinh 2.8: Banh cong tac

Canh dinh huong (hay vach ngan hay canh tinh- diffuser)

La mot tam kim loai dat sat v6i banh cong tac, dong vai trd dan huéng dong khi di
tlr ctra xa cuia cap nén nay toi cira nap cua cap nén ké ti€p, canh dinh hudéng duoc

ché tao bang gang hodc thép hop kim. Canh dinh huéng dugc gin véi vo va khong

quay theo truc may.
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Hinh 2.9: Canh dinh huong
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Bo6 phan lam kin (vong bit) -
a. Vong dém kin khudt khiic (hay lam kin kiéu rang lwoc — labyrinth seal)

Vi canh dinh huong khong quay theo truc may, do vay gitta ching phai c6 mdt khe
hé. Dé tranh hién tuong lot khi nén nguoc lai cira nap qua khe ho nay nguoi ta
dung vong dém kin khuat khiic. Vong ¢ dang ring cua, cac rang nay khong cham
vao truc, dé tranh lam hu hong truc khi cham phai, vong duoc lam bang kim loai
mém, giita cac rang hinh thanh khong gian, khi nén lot vao khong gian ny chung
sé d6i hudng va cham lai nhd d6 ma han ché duogc sy ro ri khi nén sang ctra nap.
Loai nay khong ngan dugc hoan toan sy lot khi do vay chi dung ¢ nhitng noi c6 ap
suat thap. Cling c6 may nén khi dung loai vong dém nay dé lam kin giira truc may
va vo may dé han ché su lot khi ra bén ngoai. Néu may nén khi doc hai thi can co

ranh dé gom khi ro ri ra d€ dan t61 mdt noi an toan.
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Hinh 2.10: Vong dém kin khudt khiic
b. Vong bit kin kiéu tiép xiic co hoc (hay bg phédn lam kin co khi — Mechanical Seal)

Céc bg phan chinh cia vong bit nay la cac vong tinh va vong dong. Vong dong
duogc bt chit véi truc may va quay theo truc, cac mit tiép xuc giira vong tinh va
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vong dong ngan khong cho khi nén ro ri ra ngoai. Co loai phai sir dung dau boi tron
bé mat ti€p xtc d€ giam ma sat. Vong dém nay lap ¢ dau truc may nén voi vo dé
ngan khong cho khi nén lgt ra ngoai. Loai nay thuong dugc str dung véi may nén
khi c6 ap suat téi 7 at.

n.__ Vong dong

Vong N g el

. Cachon —
Vong tinh . [l

Hinh 2.11: Vong bit kin kiéu tiép xiic co hoc

. Bém mang long (oil seal)

Pé lam kin nhitng may nén khi c6 ap suét cao, nguoi ta ding dém mang 1ong. Céac
bd phan chinh gém dng 16t trong va ng 16t ngoai khong quay theo truc va c6 mot
khe h& véi truc. Khi truc quay, dau sé di vao khe ha dé lam kin khong cho khi nén
lot ra ngoai. Loai dém nay ngan sy lot khi tdt nhat, tuy nhién phai c6 mot hé théng
dau cao ap lién tuc, dau phai cuc sach. Dau sau khi nhiém ban phai dugc thu hoi dé
lam sach va 1am nguoi. Néu ap suat dau trong hé thong nay giam di, chiung té dém
lam kin da gidm hi¢u qua lam kin (do mai mon).
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Ngdn cdn bang

Trong may nén khi ly tdm nhiéu cép, luc do ap suat tac dung Ién 2 chiéu cua truc
khéng can bang nhau, phia ap suit cao c6 luc tac dung 16n hon. Do vay truc c6 xu
huéng dich chuyén vé phia cta nap. Sy dich chuyén nay sé giy va dap, gy mai
mon céc chi tiét lién quan. Ngin cin bang co tac dung gi b6t sy mit can bang nay.
Ngin can bang nay 1a mot bd phan duoc gan véi truc gdm 2 phan, phan phia cira
nap thi chiu 4p suat khi x4, phan phia ctra x4 thi chiu ap suat khi nap. Theo cach

phan tich luc nhu vay, két qua la luc tdc dung 1én truc can bﬁng hon.

Ap suit e Ap suiit
cira xa clra nap
Ngan
Biénh can
cong téc bang

Vong dém
Hinh 2.12: Ngdn cdn bang

2.2.2. Nguyén ly hoat dong ctiia may nén khi ly tam
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Khi canh quat quay véi téc do cao thi khong khi duoc hat vao gitra canh quat véi
van tdc 16n va ap suat cao. Sau d6, khong khi di vao vong khuéch tan tinh, tai day
chung gidn nd. Do d6, van tdc clia canh quat s& giam nhung ap suét ting mot cach

dang ké.

Tiép theo, khong khi duoc dan trong budng chira va duoc gia toe boi mot bo phan
quay co tdc d6 cao. Ap suat khi nén duoc tao ra nho su chénh 1éch vén tde, tir d6

tao ra luu lugng va cong suat lon.

Tt bg khuéch tan t6 hgp khong khi gian nd c6 ap suat tdng dén cap ké tiép hoac
truc ro1 dén ngo ra. Khac véi cac loai may nén khi hudéng truc, may nén khi ly tam

chia cap rat don gian.

Cubi cung, su bién doi 4p suét khi qua gudng dong sé& lam thay ddi khoi luong
riéng ctia khi. Khi gudng dong quay, khi s& tir tdm lan sang xung quanh dudi tac
dung cua luc ly tAm, tir 46 1am ting khdi luong riéng cta khi va tao ra ap luc tinh.

Bén canh do, van toc cia khi cling tang 1€n va lam tang ap luc dong cua khi.

2.2.4. Uu diém, nhwoc diém ciia may nén khi ly tAm
Uu diém:

May nén khi ly tdm 1a thiét bi s¢ hitu rat nhiéu vu diém vuot trdi duge nguoi dung

danh gid cao hién nay. Ti€u bi€u la nhitng tinh nang sau:

- Hiéu suat vuot troi: day la mdt trong nhiing dac diém nodi bat cia dong may
bom khi nén nay, nhd do ma thiét bi c6 thé dap g duogc cac cong viéc cod

nhu cau vé khi nén 16n, giup mang lai hi¢u qua cong vi¢c vugt troi.
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- Cong suét 16n: so véi nhiéu dong may nén khi hién nay, thi day thuc sy 1a
dong may nén khi s hiru cong suat va luu luong vo ciing 16n. Thong
thudng, may nén khi ly tim c6 cong suat va luu luong khi nén 16m, tir 50
m?*/phut tré 1én, nhiéu model cong suat con c6 thé 1én t6i hang nghin Kw
(2000kw).

- Van hanh 6n dinh: Linh kién cta may duogc cAu thanh tir nhirng chit liéu cao
cép, bén bi. Céc cong doan duoc lép rap mot cach chic chén, ti mi, nho d6
ma thiét bi it xay ra cac sy ¢d hay hong hoc. Thong thuong, sau thoi gian
khoang 2 — 4 nam ngudi diung mdi phai thay linh kién mot 1an, chi phi thay
linh kién ciing khong qua dat.

Nhueoc diém:

Mac du s¢ hitu nhiéu vu di€ém, nhung may nén khi ly tam cling ton tai mot so6

nhuoc diém nhu:

- Thiét bi c6 kich thudc 16n, do d6 yéu cau vé khong gian lap dit can rong.

-  May nén khi ly tdim duoc I'Zip dit ¢ dinh, nén ddi véi nhitng cong viéc mang
tinh chat can di chuyén hay 1am viéc luu dong thi s& khong thé st dung thiét
bi nay dugc.

- Chi phi dau tu ban dau cho mét thiét bi may nén khi ly tim dat hon so véi
mot s6 dong may nén khi khéc.

- Viéc sira chita may kha phtc tap, do cdu tao may phirc tap.
2.2.5. Cach sir dung may nén khi ly tam hiéu qua

May nén khi ly tdm c6 thé sinh ra ngudn khi nén véi suét tiéu hao dién nang rat
thap khi n6 hoat dong ¢ dai cong suat cua may. Trong qua trinh st dung may khong
nén dé may hoat dong dudi tai cong suat do may sé& thai lugng khi nén du ra moi

truong dan dén viéc giam hi¢u qua hoat dong cua may.
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Pé gitp nguoi tiéu ding khic phuc dugc tinh trang hoat dong dudi tai ciia may,
cac may nén ly tAm bat dau co gid tri cong sudt nho hon trudce, nhé hon 200HP nho

hon so véi cac may nén khi truc vit.

Trong cong viéc, nhiéu doanh nghiép di két hop gitra cac may nén dong hoc va
may nén ly tAm. Véi viéc két hop nhu vay sé tao ra thém cac co hoi dé duy tri viée

diéu khién va tang do tin cay
khi lap dat:

Co thé thay, vi tri 1ap dat may rat sic quan trong, bdi vi nd c6 thé anh hudong dén
qua trinh lam vi€c clia may sau nay. Vi vay, vi tri ldp may can ddm bao mot s6 yéu

cau sau:
- Tranh dat & nhitng noi chiu anh hudng truc tiép tur nhiét do bén ngoai.
- Pat may 0 noi ¢6 it bui ban, xung quanh méay khong c6 cac vat dé chay no.
- Dit may 0 noi tién dudng dé di 6ng dan khi dén khu vuc can sir dung.
trong qua trinh s dung:
- Néu dat may ngoai trodi thi can che chan can than.

- Trénh d€ may tiép xuc nhiéu véi nudce, d am va khong khi, néu khong s€

lam cho binh chwra bj ri sét, ddn dén vo binh bi mong va dé gay no.

- Tuyét d6i khong dem cac vat dung c6 nhiét d6 cao dén gan may nén khi

trong binh ¢ ap suat.

- Ban khong duoc tu y thay ddi cAu trac hodc chén thém dung cu vao bén

trong may.

- Tranh dé may van hanh qua cong suét cho phép.
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- Can st dung hop 1y ngudn khi nén, dong thoi thudng xuyén kiém tra, van

hanh va bao dudng may.

Pé c6 hiéu qua tt nhat trong qua trinh str dung may nén khi ly tim va tranh cho
may khong hoat dong & ché d6 bao hoa ap suit thi ta nén st dung mot van xa & dau
day ctia may. Van xa ¢ hé thong khi s& phat huy tac dung trong cac truong hop xay
ra hu hong ¢ bo diéu khién ciia mdy, van s& mé dé c6 thé thai luong khi nén thira ra
bén ngoai moi truong. Phuong phap nay s€ gitp duy tri dugc Iuu luong khi nén 16n
hon gia tri an toan & mirc thap do d6 may s& duoc bao vé khoi cac tinh trang hong

hoc.
2.2.6. Ung dung ciia may nén khi ly tim

Puoc thiét ké hoat dong theo nguyén 1y dong hoc, do d6, may nén khi ly tim
c6 cong suat va luu lugng khi nén rat 16n. Cho nén may nén khong khi ly tam thich
hop st dung trong nhitng nganh cong nghiép ning nhu khai thac dau khi, khoang

san, ché bién thyc pham co6 tai cong suat 16n.

Ngoai ra may nén khi ly tam con dugc st dung trong nhiéu hé théng lam tuyét nhan

tao.

2.3. MAY NEN KHi CANH GAT

May nén khi canh gat 1a dong may nén khi cong suét 16n dugce st dung cha yéu cho
cac linh vuc cong nghiép, it dugc str dung cho nhu cau tu nhan hay céc nhu cau nho
1¢.DOong may nén khi ndy c6 nhiéu dic diém khac biét, c6 nhiéu img dung khac biét

va st dung cuc ky hiéu qua.
2.3.1 CAu tao ciia may nén khi canh gat
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Hinh 2.13: Céu tao mdy nén khi canh gat mot ccfp

Néu nhu may nén khi truc vit dugc ciu tao phuc tap voi nhiéu bd phan, chi tiét cAu
thanh thi mdi may nén khi canh gat mot cép lai c6 cau tao kha don gian hon, bao
gom: (1)Pong co, (2)canh gat, (3)ranh, (4)dudng khi vao, (5)than may, (6)truc, (7)
hé thong 1am mat va (8) dudng khi ra.

Trong d6, ddng co dot trong dong vai tro quan trong, 1lam nhiém vy chuyén hoa
nang lugng co hoc sang nang luong khi nén va nhiét nang. Va khi nén lai dugc
cung cp dén cac thiét bi, dung cu khac van hanh. Canh gat c6 tac dung tao ap suat
day cac khi nén ra ngoai. Trén than may c6 duong khi vao va duong khi ra gitp
chuyén hoa khi nén thong qua cac bd phan cau tao khéac. O giita tAm canh gat 1a
truc dugc bo tri va lap cd dinh. Giira canh gat ¢6 cach ranh c6 chirc ning tao do
thoang ciia canh gat. Ngoai ra, hé thong 1am mat khong khi vo ciing quan trong, né
lam giam ap suat cua khi trong may tranh tinh trang khi néng gay thiét hai cho may

moc.
2.3.2. Nguyén ly hoat dong ciia may nén khi canh gat
M4y bom khi nén kiéu canh gat str dung rotor léch tim véi cac canh gat c6 thé

truot theo cac hudng tdm dé nén khi. Khi khong khi duge hat vao budng hit, nho
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rotor va stator 1éch tim nhau mot khoang nhat dinh nén khi roto quay chiéu sang
phai, khong khi s& vao budng nén, thé tich budng nay duoc ndi rong ra va hinh
thanh thé tich budng 13 16n nhat. Khi cac canh gat quay tién dén cira ra, khi s& dugc
nén lai vi thé tich budng chira ngay cang nho. Va khi thé tich giam thi 4p suét ting

cho dén khi ap suat dat duoc 16n nhat.

Bubng lam mdt

Van mét chiéu Cdanh gat

Duiong ra -p—t— Duiong vao

Rotor lgch tam

Bé may

Hinh 2.14: Nguyén Iy hoat dong may nén khi canh gat
2.3.4. Uu diém, nhuoc diém ciia may nén khi canh gat
Uu diém:

- Do may hoat dong theo nguyén 1y thuy luc nén it tao ra ma sat, an mon gitra
cac bo phan, nhd d6 may nén khi canh gat it khi xay ra sy ¢6 hdng hoc va
stra chita. Pong thoi gitp may c6 do bén cao va kéo dai duoc tudi tho s

dung dai lau.

- Ciing nho it khi ¢6 sy ma sat va cong suat 1am viéc 16n nén may nén khi
canh gat chay ém, it tao tiéng 6n 16n va kha ning tiéu thu dién ning ctia may
cling it hon so v4i nhitng dong may nén khi piston hay may nén khi truc vit.
Vi vay, san phém 1a su lwa chon tdi wu cho nguoi dung gitp tiét kiém chi

phi thanh toan tién dién hang thang.
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- Ngoai ra, do may duoc ciu tao kha don gian nén khi sira chita va thay thé

phu kién may nén khi d& dang hon va c6 gia thanh bao tri thip hon.
Nhuoc diém:

Bén canh nhitng wu di€m vuot troi cia may nén khi kiéu canh gat thi dong

san pham nay ciing ton tai mot s6 nhuoc diém nhu:
- Hiéu suat may khong cao.
- Gi4 thanh ché tao cao do qua trinh ché tao kho.
- Tén tai luc ly tdm va luc doc truc nén luc tac dung trén cac 6 lan phuc tap.

- Khéng sir dung dugc trong moi truong nhiéu bui ban, khéng khi trude khi

vao budng hut cia may can duoc loc sach.

Yéu cau do kin khit & cac bo phan loc khi.

2.3.5. cach sir dung may nén khi canh gat hiéu qua :
Khi ldp dat

Vi tri 1ap dat may hét stc quan trong, n6 c6 thé anh huong dén qué trinh 1am viéc
clia may sau ndy. Do d6 vi tri 1ap may can phai dam bao mot s6 yéu cau sau:
- Khong nén dé may & nhitng noi chiu nhiét do tr bén ngoai mot cach truc
tiép, boi né s& lam may nong 1én va kém dan di.
- Pé may ¢ nhitng noi it bui ban, t6t nhat 1a c6 phong chira riéng, khong dé
cung cac vat dé chay, dé& gay nd.

- Dat may & noi tién duong dé di ong dan khi téi nhiing khu vyc can stir dung.

Trong qua trinh sw dung -
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Néu dé may nén khi canh gat bén ngoai trdi thi phai co che chan can than.

Bai khi may tiép xtic voi do Am va khong khi nhiéu s& khién binh chira bj ri
sét, gdy hao mon vo binh

- Khéng dit cac vat dung c6 nhiét d6 cao dén gan mdy khi trong binh ¢6 ap
suat

- Khéng tu ¥ thay di cau triic hay chén thém dung cu vao bén trong may

- Khéng cho may van hanh qua cong suét cho phép cta nha san xuat

- Swr dung hop 1y ngudn khi, kiém tra va bao dudng mdy dinh ki
2.3.6. Ung dung ciia may nén khi canh gat

May nén khi canh gat thuong duoc sir dung trong nganh cong nghiép san xut 6 to,

nudi trong thuy san.
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CHUONG 3: PHAN TiCH NGUYEN LY HOAT PONG CUA MAY NEN
KHi TRUC ViT, NHUNG LUU Y VA GIAI PHAP PE SU DUNG HE
THONG MAY NEN KHi HIEU QUA VA AN TOAN

3.1. MAY NEN KHIi TRUC ViT

May nén khi truc vit xuat hién tir nhitng nam 1950 d3 c6 vi tri ding riéng va chiém
linh thi trudng nay. Boi vi day 13 loai may c6 hiéu suét 1am viéc cao, ap suat khi
I6n va hoat dong on dinh, né duoc sir dung tai cac doanh nghiép 16n trong hé théng
van chuyén thu gom khi & cdc mé hodc cung cap nguon khi nén cho diéu khién tu
dong,...May nén khi truc vit thuong dugc ing dung trong nhitng nganh, linh vuc
hoat dong doi hoi khi ap suét cao, luu lugng khi lién tuc nhu cac nganh cong

nghiép nang,...
3.1.1. Phan loai may nén khi truc vit

Co hai loai may nén khi truc vit: may nén khi truc vit khong dau va may nén khi

truc vit co dau.

My nén khi truc vit khéng dau (oil free): ding véi tén goi ctia nd, hoan toan khong
c¢6 dau trong qua trinh nén khi, dong nghia véi viéc 100% khi dau ra s& sach dau va
tinh khiét. Gia thanh ctia may nén khi truc vit khong dau cao hon may nén khi truc

vit c6 dau do khéc biét vé ciu tao tinh xao hon, tuy vay tudi tho lai khong cao bang

may nén khi truc vit c6 dau.
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Hinh 3.1: mdy nén khi truc vit khéng dau

My nén khi truc vit ¢6 dau: dung dau dé 1am kin céc khe hé truc vit, boi tron, 1lam
mat, nho vay gitip may nén khi cé dau hoat dong 6n dinh, tron tru va duy tri nhiét
d6 6n dinh. Tuy nhién, do str dung dau trong qua trinh hoat dong nén khi dau ra caa
may nén khi truc vit c6 dau s& c6 1dn mot lwong dau nhat dinh. Mac du vay, may
nén khi truc vit c¢6 dau vin duoc yéu thich nhd gia thanh ré va tudi tho bén 1au hon

$0 Vi may nén khi truc vit khong dau.
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Hinh 3.2: mdy nén khi truc vit ¢é dau

3.1.2. cau tao may nén khi truc vit

Van hit mdy nén khi: trong cau tao may nén khi van hit may nén khi 1a mot chiéc
van lén ¢ chiic nang diéu chinh luu luong khi dau ra cia may nén. Piéu nay dugc

thuc hién bang cach mo va dong luong khi duge hit vao may nén.

Cum dau nén: trong cAu tao may nén khi truc vit thi cym dau nén dugce coi 1a trai
tim ctia may nén khi vi cum du nén ctia may nén khi 1a noi thuc hién cac hoat

dong nén khi.

Van mét chiéu: van mot chiéu may nén khi truc vit c6 chitc ning ngan chin luu
luong khi va dau bi trao nguoc ra ngoai va chay dén cum dau nén khi lam anh

huong to1 qué trinh hoat dong ctia may nén khi.
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Van chdn ddu: ding véi tén goi ctia né van chan dau 1a bo phan thuc hién cong viéc

ngin chan su tran dau sang mé to cia may nén khi khi dang hoat dong.

Binh chir dau: binh chira dau c6 chirc ning chtra dau trong may nén khi va bom vao

cac bo phan can thiét khi may nén khi hoat dong.

Loc tach dau: bo phan loc tach dau khong phai 1a bo phan c6 mit trong tat ca cac
loai may nén khi truc vit ma dbi véi may nén khi truc vit khong dau sé khong c6 bd
phan nay. Loc tach dau may nén khi c6 chirc ning loc dau ra khoi khi nén thoat ra
ngoai vi khi hoat dong can mot luong dau dugc bom vao dau nén sau d6 bo loc

tach dau nay sé loc dau ra khoi dau nén khi khi thoat ra ngoai.
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Hinh 3.3: cdu tao Ciia mdy nén khi truc vit
Puong hoi dau: chic nang cta bd phan hdi dau ctia may nén khi trong cau tao may
nén khi c¢6 chirc nang thuc hién hut lai dau con dong lai dudi day cua bo loc tach
dau.
Van dp sudt t6i thiéu: chirc nang chinh cta bd phan van ap suat toi thiéu 1a duy tri
ap suat toi thiéu trong binh dau, ngian khong khi ra khoi may nén & téc do cao va ap
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suat thap khi may nén khi chuyén tir ché khong khong tai sang c6 tai. Con mot chirc
nang nita cta van toi thiéu 1a giir cho khi tir hé thong khi nén quay nguoc lai may

nén khi khi may nén khi da dung hoat dong.

Van hdng nhiét: hay con duoc goi 1a van nhiét dau c6 chirc ning diéu tiét lugng dau

bom vao két [am mat may nén khi.

Loc dau: 1oc dau ¢6 chirc nang loc sach bui ban va tap chat c6 trong dau may nén

khi.
Két gidi nhiét khi, gidi nhiét dau: két giai nhiét khi trong ciu tao may nén khi co
chirc nang lam mat khong khi nén trudce khi khi thoat ra ngoai may nén khi. Con

doi véi bo giai nhi¢t dau thi c6 chirc nang lam mat dau trude khi bom dau st dung.

Van xa nuoc ngung tu: van xa nudc ngung tu trong cau tao may nén khi c6 chuce

nang thao hét nuwéc da ngung tu tir hoi nude thoat ra ngoai may nén khi.

Mo to dién va coupling: da phan cac loai may nén khi truc vit déu sit dung mo to
dién 3 pha chuic nang cua bg phan nay la thyc hién cung cap di¢n vao may nén khi

thuc hién chuyén doi dién ndng thanh dong nang dé nén khi vao binh khi.
Van dién tir: van dién tir thuc hién mé tai va dong tai may nén khi.

Van xa xi: van x4 xi ¢6 chtrc nang khi ban mudn xa bét khi trong may nén khi cua

ban thi thuc hién m¢ van nay cho khi thoat ra.

Quat lam madt va mo to: quat lam mat c6 chirc nang lam mat dong co may nén khi

khi hoat dong tranh 1am hong dong co cho may nén khi.

Van an toan: van an toan cling déong mot chirc ndng vo cung quan trong trong cau
tao may nén khi vi khi dp suat may nén khi néu nhu tang dén muc qua cao s€ gay

nd binh khi thé nhung van an toan nay s& 1a quyét dinh d6 an toan cta binh khi vi
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van an toan s€ dugc cai dat & mot ap suat an toan khi dp suat may nén khi dat to1
moc do thi may nén khi s€ nguing nén khi.

Cam bién dp suat. cam bién ap suat may nén khi c6 chirc nang di€u khién may nén
khi 1am sao cho hoat dong trong duing dai tan cho phép.

Cam bién nhiét do: voi1 cam bién nhi¢t do thi chirc ndng 1a ddm bao nhiét do may
nén khi & mirc an toan khi vugt muc nay thi by cam bién s€ dua ra canh bao.

Cam bién qua dong, qua tai: cing giong nhu cam bién nhi¢t do thi cam bién dong,
quaé tai thi cling sé thong bdo dén bo di€u khién bat chirc nang bado vé may nén khi

khi ¢6 su qua tai hoat dong.

Loc so cdp mdy nén khi: ding véi tén goi so cap 1a dau tién hay 13 ban dau thi bo
loc so cép 13 b6 loc khi dau tién khi khong khi dugc dua vao may nén khi. BS loc

nay ¢ chtrc nang loc bui ban va dat cat khi dua khi vao may nén khi.
3.1.3. Nguyén ly hoat dong ctia may nén khi truc vit

3.1.3.1. may nén khi truc vit c6 diu

Bau loc ki

Buong liit

Tryie vit

Van wiot chién

Binli loc ki

Van wiot chién

Hé thong lam mdt bing gic
Van loc

r =
Vean din

BB N R MR e~

=

. Hé thong lane mat dau

11. Van wot chién

12 Loc din

13. Bo phin cdp ddau cho truc vit
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Hinh 3.4: So dé nguyén Iy hoat déng Ciia mdy nén khi truc vit ¢é dau

Khéng khi ¢ ap suat moi truong duoc hat vao may nén khi thong qua bau loc (1) va
di vao bd phan nén 3 thong qua van gi6 (2). Tai day khong khi s& duoc tron 1an véi
dau va nén dén 4p suét cai dit (thong thuong 13 7 bar). Sau d6 hdn hop khi nén va
dau boi tron sé& vao binh loc khi (5), tai ddy phan 16n dau s& duoc tach ra khoi khi
nén, tiép theo khi nén thoat ra theo dudng 6ng dan phia trén va dau boi tron mang
nhiét (tao ra trong qua trinh nén) s& theo dudng dan phia dudi binh loc (5). Khi nén
s& duoc chuyén dén hé thong diéu khién sau khi qua bo phan 1am mat bang gi6 (7)
dé duoc 1lam mét dén nhiét d6 cao hon nhiét d6 méi truong khoang 8°C va van loc

(8), mot luong 16n nude ngung s€ dugc tach ra tai day.

Dau boi tron mang nhiét s& duoc qua van nhiét (11) (bypass valve), van nhiét
c6 tac dung ma cho dau c6 nhiét 6 cao di qua dé duoc dua di lam mat bang éng
dan qua quat gi6 hodc da dat dugc nhiét dd 1am mat theo yéu cau qua van nhiét toi
bo phan loc dau (12) dé loc nhitng can ban cua dau may, sau d6 dau s& quay veé bo

phan nén 3 tiép tuc chu trinh méi.
3.1.3.2. may nén khi truc vit khong dau (oil-free)
Khi dwoc hut vao

Khong khi bén ngoai mdi trudng dugc hit vao thong qua van hat va bd loc gio dau
vao. Bo loc gi6 bao vé may nén khi khoi nguy hiém bang viéc gitr lai tat ca cac bui

ban ngoai moi truong c6 thé vao may nén khi.

Van hut dugc mé va dong béi hé théng diéu khién. Khi van ma, khi dugc nap véo.
Khi van déng, khi dugc chan lai. May nén van hoat dong nhung n6 khong thé hut
khi, n6 s& khong dua bat ky khi nao vao hé thong khi nén. Khi may nén khi hoat
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dong o ché d6 hat khi va van khong tai mo khi dugc hit vao dau nén thir nhat (ap

suat thap).
Tang nén khi cdp 1 (dp sudt thap)

Pau nén cé ap suét thap, khi dugc nén t6i khoang 2-2.5 bar boi vi trong qua trinh
nén, khi thyuc su rat néng. Nhiét d6 thong thuong khoang 160-180°C trong khi d6

d6i voi may nén khi truc vit ngdm dau, nhiét ¢ caa khi dau ra chi khoang 80°C.

Qua trinh dugc thyc hién ma khong can dén dau (nguoc lai véi may nén khi truc vit

ngam dau). Boi vdy, khi nén rat nong va ap suét chi khoang 2.5 bar.
Bo lam mat trong (intercooler)

Khi dugc lam mat qua bo 1am mat trong . N6 s& lam giam nhiét do xuong khoang
25-30°C. Mot b bay nude duoc lap sau bo intercooler dé loai bo lugng nudc trong

khi nay.
Tang nén khi cdp 2 (dp sudt cao)

Khi tiép tuc dugc nén bai ap suat cao dé dén ap sudt cudi cung can cho hoat dong
san xuat. Ap sut nay phu thudc vao ting loai may nén khi nhung théng thuong
dao dong tur 7-13 bar.
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M Flow chart (FE series)

= Cil circult

s Air circuit

Hinh 3.5: so do nguyén Iy hoat déng ciia mdy nén khi khéng dau Kobelco 2 tang

nén
Bo lam mat Aftercooler

Do nén, khi lai mot 1an nira rat nong. Luc nay nhiét do thuong khoang 140-175°C
va nd can duoc 1am mat mot 1an nita bang bo 1am mat Aftercooler. Nhung trudc khi
n6 di vao bd Aftercooler, no thuong di qua van tiét luu va van mét chidu. Van mot

chiéu.

Sau khi khi di qua bo 1am mat Aftercooler, nhiét d6 khi dau ra ltc nay chi con
khoang 25°C. Va ciing ¢6 mot chiéc bay nudc khac duoc lap ¢ day dé loai bo nudc

ra khoi bo lam mat aftercooler.

Qua trinh tao khi
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Nhu ching ta thay, hé thdng khi nén thi kha don gian, nd gom mot s6 bo phan sau:

dau nén ap suit thap, b 1am mat trong, dau nén ap suét cao, bo lam mat ngoai.

Nhung chiing ta can rat nhiéu b phan khac dé gitr may nén khi hoat dong, va vé

mat vat 1y thi c¢6 rat nhiéu céc chi tiét phuc tap.

Dau nén ap suat thip va dau nén ap suét cao dugc chay can bang mot cach hoan
hao. T4t ca khi nén béi dau nén ap suit thip can dugc hut boi dau nén ap suét cao.
Néu n6 khong can bang, ap suat trong bo 1am mat trong (intercooler) s& ting hoic

giam.
Néu mat truc vit bi mon dan hodc v&, nd pha hong su can bang va co thé 1am cac
bo phan khac anh huong theo.

Hop banh rang

Trong khi may nén truc vit ngdm dau, chi c6 mot dau nén nén thuong sé chay truc
tiép dén mo to dién hoic thong qua mot hé thong puly nhung véi may nén khi truc
vit khong dau, n6 can mot hop banh rang dé diéu khién hai tryc vit ciia hai dong co

tr mot moéto dién.

Hop banh ring nay rat dat, nd yéu cau dau boi tron, do on thap hon dé duy tri hiéu

qua cua ca may.
Dau banh rdng

V&i may nén khi truc vit khong dau oil-free s& khong st dung dau lam kin khe ho
tryc vit, tuy nhién van can dau may nén khi dé bi tron banh ring va vong bi bén

trong hop banh rang.
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Dau dugc bom tir bé dau bén trong banh rang, di qua bo 1am mat dau va loc dau,
dén banh rang va vong bi. Loc dau s& loai bo cin ban c6 trong dau dé bao vé vong

bi va banh rang.
Bo lam mat may nén khi

Dau dugc chay qua bo 1am mat ciia may nén khi, dé 1am mat chung trude khi no
chay vao loc dau. Bo lam mat may Oil free c6 hai loai 13 1am mat bang gid va lam

mat bang nudc.

Trén bo lam mat khi, khong khi bén ngoai duoc sir dung dé 1am mat khi nén va dau

va dau lai dugc stir dung dé lam mat cac bo phan cua may nén khi.

Trén by lam mat bang nudc, nudc dugc dung dé€ lam mat dau, khi nén va cac bd

phan ctia may nén.

Khi may giai nhiét bang nudc, hé thong 1am mat thudng phan chia thanh hai phan:
mot cho 1am mat dau, dau nén ap suat thép va by lam mat trong inter cooler; va mot

cho dau nén &p suat cao va by lam ngoai after cooler.
3.1.4. Uu diém,nhwgc diém ctia may nén khi truc vit
Uu diém:

- May co do bén cao: May nén khi truc vit c6 ciu tao khong c6 van hut, van xa
va vong xéc ming; gdom hai truc vit voi nhiéu dau méi ring an khép véi
nhau, quay nguoc chiéu nhau; 1am mat, 1am kin bang dau béi tron chuyén
dung nén may c6 do bén cao, it xay ra hong hoc. Khe ho giita hai truc vit va
giita dinh ring va xy lanh dugc cu tao rat nho, chi khoang duéi 0,4 mm nén
khong gy ra ma sat khi van hanh, ngan chan tinh trang cac chi tiét bi an

\

mon.
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- Mdy c6 hiéu sudt lam viéc cao: Vi ciu tao va nguyén 1y hoat dong dua trén
su an khop gitra céc truc vit vdi nhau, hodc qua mot cap, vai cap banh rang;
may c6 thé van hanh véi s vong quay cao tir 3000 vong/phit dén 15000
vong/phut; ty s6 nén cao, luu luong khi déu va hiéu suat tang theo thoi gian.

Béi vay, may c6 kha nang hoat dong bén bi vi hi€u suat cao.

- Sir dung mdy khéng ton nhiéu chi phi bdo duéng: Khi sit dung méay nén khi
truc vit Swan, Compkorea, Fusheng,...ngudi dung van phai cha y bao dudng
may dinh ky; tuy nhién do khe h¢ gitra truc vit, gitta dinh rang va xy lanh
dugc thiét ké rat nho nén khong tao ma sat. Do do, cac chi tiét may khong bi
hao mon, it phai thay thé, tiét kiém chi phi bao dudng, thay thé phu kién mdy

nén khi.

- Dé dang theo déi tinh trang hoat dong, diéu khién mdy: May nén khi truc vit
c6 thé 1am viéc & ché d6 tu dong. Cach diéu khién may ciing khong qua kho,
nguoi dung chi can duoc dao tao trong thoi gian ngan 1 da c6 thé nam dugc
cach khdi dong, diéu khién ciing nhu theo ddi cac thong sb, qua trinh van
hanh ctia may. Phan 16n cac san pham may bom khi nén tryc vit hién nay déu
tich hop man hinh PLC hién thi cac thong s6 nhu ap suat, luu luong, ...giup
nguoi dung d& dang theo déi hoat dong ctia may, kip thoi khic phuc céac su

cb, tranh dé xdy ra hong hoc nghiém trong.
Nhuoc diém:

- Gid thanh dat:So véi may nén khi piston, may nén khi tryc vit c6 gia thanh
cao, dau tu ban dau 16n. Bu lai may c6 do on théip dudi 76 Db, do ¢6 vo cach
am, hoat dong bang cac khdp ndéi mém,tiét kiém dién ning t6i 30% so véi
viéc dung 1 may piston ciing cong suat,vi nd ¢6 thé tao luu luong khi 16n

hon 30% may piston.
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- Kho ché tao va suwa chita:Céc truc vit yéu cau do chinh xac cao nén kho ché
tao va stra chira, doi hoi tho stra chira phai c6 tay nghé cao dé xir 1y céac su ¢o

ky thuat.
3.1.5. Cach sir dung may nén khi truc vit hiéu qua
Chu y trong khi van hanh may:
Dirng may ngay lap tirc khi xay ra bat ki 4m thanh khac thuong.
Khéng duoc ndi 1ong 6ng dan, khong mé buldng va ¢ hodc dong cac van.
Theo ddi mic dau va 1am day dau trd lai néu nhu muac dau qué thap.

Van hanh nén thich hop véi nhiing su thay ddi bao gdbm: 4p suét hé thong ap suét,
hé thong nhiét do, ap suat timg phan khac nhau, mtrc dau va thoi gian hoat dong.
Néu nhu thich hop ¢6 thé sir dung IR dé do ra va kiém tra nhiét do cia timg phan

khac nhau dé€ cung cap hi¢u dién thé va cuong dd dong dién.
Bao vé:

Trong qua trinh st dung,can cht y dé gilr gin mdy nén khi truc vit: Luong dau boi
tron 1a y€u t6 thiét yéu anh hudng td1 hi€u suat va hoat dong cua may nén truc vit.
Néu dau thiéu s€ gay ra mot vai hu hdng cua may nén, vi vay hay st dung loai dau

dac biét cia may nén truc vit.

Loai dau dic biét dung cho may nén truc vit co chat luong rat tot, d6 nhét & khoang
40° C rat phu hop cho may nén tryc vit va né 1a yéu t6 chéng lai sy thoai hoa, rat

khé dé hoa tan vao nude thanh dang stra hoac ndi bot va chéng mon...
Chu ki thay dau:

Ban du nén thay dau sau khi may hoat dong khoang 500 gid.
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O nhiing 1an thay sau nén thay sau khoang 2.000 gid v6i mdy sir dung dau tinh,

hodic 2.500 — 3.500 gid néu may sir dung dau téng hop.

Luuy vé moi truong st dung may phat di¢n nhu bui, nhi¢t do bén ngoai cao, lam

thoi gian sir dung dau ngan.

Qua trinh bao duong:

Thay dau va loc dau:

Pong van xa tir tir dé cho may nén khong nap khoang 3 phut.
Dirng may va tat nguon dién.

Khi ap suét trong thiét bi tich dau — khi ngat, mo duong dau ra tir tlr vira 4n vira

xoay may khoang mudi vong.

Dung thiét bj m¢ dic biét dé thao loc dau, dit né vao chira dau va lau sach khi

khéng c6 dau chay ra ngoai.
Théo loc dau.

Thao duong cam dau va khoa van dau lai dé dau bdi tron tu dong chay vao binh

dau, va ngan khong cho dau [am 6 nhiém moi truong.

Dong van dau va dat duong cam dau lam day lugng dau boi tron cho té1 mire gidi

han, siét chat lai duong cam dau.

pé may dung lai sau khoang 5 phtt van hanh, kiém tra lai hé théng ap suit ctia
binh chira dau- khi. Khi muc dau duoc duy tri, tir tir khoa dudng cam dau va lam

dau boi tron téi mire gidi han, siét chat lai duong cam dau.

3.1.6.tmg dung trong thuc té may nén khi truc vit

61



Ung dung ciia mdy nén khi truc vit trong nganh xdy dung:

Xay dung 1a mot nganh cong nghiép ning, can ngudn nang luong khi nén ap
suat 1on phuc vu cho céc hoat dong khac nhau. May bom khi nén truc vit cé thé
dugc dung trong nganh nay dé van chuyén, phun bé tong trong diéu kién khong
thich hop st dung may tron bé tong & cong trudng xay dung hoic két hop véi cac

dung cu khoan dé khoan 18, khoan tuong,...; sing phun son,...
Ung dung trong nganh dién tir cong nghiép:

Nguoén ning lugng khi nén tir may nén khi truc vit duge dung dé hd trg san
xudt céac linh kién dién ti, lip rap linh kién. Cac nganh ché tao thuong dung khi nén
dé diéu khién céc thiét bj tu dong hoéa; vi du nhu may cat thanh nhom duoc diéu
khién boi khi nén. Ngoai ra, khi nén tr may bom khi nén tryc vit con dugc sir dung
dé 1am sach buyi ban va déng goi. Ap luc khi nén sé loai bo byi ban bam trén bé mat
linh kién, 1am sach ca cac khe hé nho nhat ma khong lam mai mon, xudc bé mit

linh kién.
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Hinh 3.6: itng dung trong thuc té ciia mdy nén khi truc vit

Ung dung trong nganh céng nghiép khai khodng:

Pay 1a nganh cong nghiép co6 moi truong lam viée dic thu dudi 1ong dat
thiéu khong khi, khi nén tir may nén khi khong dau s& cung cap khi nén chira khi
oxy dua xudng ham, mo,...cho cac céng nhan. May nén khi truc vit khong dau sinh
nguon khi nén sach, khong 14n hoi dau, khong mui, khong 14n khi thai, khong gay
anh huong t6i stre khoe con ngudi,...Khi nén tir may nén khi truc vit véi ap suét
16n, dong luc manh, hd trg hoat dong cua cac cong cu tham do do sau nhu may

khoan,...giap qua trinh nay dat dugc hiéu qua cao. Ngoai ra, trong cac nha may
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than coc, khi nén con dugc dung dé hd tro loai bo bui, khir luu huynh, cac dung cu

dung khi,...
Ung dung trong nganh céng nghiép thirc pham:

Dbi v6i nganh cong nghiép nay, ngudn khi nén sir dung phai 1a ngudn khi
sach, khong 1an hoi dau, khong mui dé dam bao an toan cho strc khoe con nguoi
nhu may nén khi truc vit khong dau ,... Khi nén tir may nén khi truc vit dugc dung
dé diéu khién dong thiét bi tu dong hoa, dong gbi, dong chai, lam déy,. ..; img dung
trong 6ng truyén tai cac thuc phém dang bot nhu sira badt,...Khi nén ap luc 16n
dung dé 1am sach cac do6 dung, khudén diac hoac dung dé 1én men trong san Xuat
ruou, bia,...Ngoai ra, khi nén con dugc dung dé 1am mat nhanh nhiing thuc phém

nong, dugc nudng quay trong 10, phuc vu cho qua trinh dong got,...

ngoai ra loai may nay con dugc tmg dung trong nhiéu nganh, hoat dong khac nhu:
kiém soat dong chdy ctia nudc thai, tao ra ngudn ning luong tng dung trong ché
tao may phat dién, img dung trong san xuat thudc, cung cap khi hd tro hoat dong

ctia cac dung cu y té nhu may thoi,...trong nha khoa, ...
3.2. NHUNG LUU Y KHI SU DUNG HE THONG MAY NEN KHi
3.2.1. Vi tri dat may nén khi

- Dit may nén khi tai noi khé réao sach s& véi nén xuéng virng chic.

- Nhiét d6 moi truong xung quanh I6n nhat ma & d6 dong co va may nén khi
c6 thé van hanh 1a 40°C (104°F), boi vay no phai dugc dit ¢ noi thong
thoang.

3.2.2. Lip dit dong co may nén khi

- Kiém tra ngudn dién cung cip cho may nén khi: S6 pha, dién ap va tan sb

duoc biéu hién trén nhin cta dong co.
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- B tri day dai may nén khi phai dit thang hang, vudng goc vaoi dong co.

- Kiém tra d6 cing cua day dai: Day dai may nén khi nén duoc lap sao khi ta
dung mot luc (3~4.5)kg & gitra day dai thi dat dugc do vong vao khoang cach
10-13 mm (ttrc 1a khong bi cang qua).

LUU Y : day dai khong duoc cing qua.

Day dai cing qua s& dan dén qua tai lam pha huy day dai va dong co. Khi day dai
long dan dén day dai qua nhiét va téc d6 khong on dinh. Thay doi luc cing bang
cach néi long bu 16ng siét ciia dong co va trugt dong co trén dé. Néu can thiét co

thé str dung don bay hoic diéu chinh trén dé moto.
3.2.3. Day dién cho may nén khi

Dung diy dién co tiét dién vira du dam bao cho viéc tai dong cia dong co ma
khéng c6 su hao ton dién ap qua 1on (Tiét dién 01 mm?2 day dong tai duoc 5A), co

thé xem phan str dung dong co dién.
3.2.4. Yéu cau an toan khi sir dung may nén khi
Khi sir dung may nén khi can dam bao cac yéu cau an toan sau:

- Sir dung bao hiém dai dé kin hoan toan day dai may nén khi va co thé dit
huéng vé phia birc tuong, khoang cach tbi thiéu thuan tién cho viéc bao
duong la 2 feet (khoang 610mm).

- Ngat cong tic dién khi may nén khi khong 1am viéc dé tranh may khoi dong
ngoai mong mudn.

- Xa hét ap luc khi nén trong hé thong truéc khi bao tri sira chira may nén
khi d& dam bao an toan.

- Khi lp dién cho may nén khi khong duoc bod qua ro le bao vé dong qua tai

cua dong co.
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- Khéng duoc thay doi viéc cai dat may nén khi lam anh huong téi hoat dong
Cua van an toan.
- Khi neo moc thiét bj dé di chuyén khong 1am qué cang qua cac duong bng,

day dién hay binh chura.
3.2.5. Quy trinh khéi dong may nén khi

Néu may nén khi dugc trang bi hé thdng dong ngat tu dong (voi ro le ap luc khong
tai), nd ty dong khong tai khi khoi dong va sé tu dong tai sau khi dat dén tdc do.
Néu may nén khi duoc trang bi bo diéu khién téc do khong doi (van diéu khién
khong tai, can dung tay diéu khién khong tai) néu c6 ap luc trong dudng ong xa, dé
khoi dong khong tai may nén khi phai duoc hoat dong bang tay sau khi dat dugc
tbc do 1am viéc. T4t nhién, chtc ning ty dong duy tri 4p suat hoat dong dén khi

may ngung lam viéc.

Pong cong tic va bat dau khoi dong may. Quan sat chiéu quay, chiéu quay nguoc
chiéu kim dong hé khi ta quan st tir phia bén canh ciia banh da may nén doi voi tat
ca cac loai may. P6i voi may mot pha, chiéu quay chi dan trén nhin dong co va
dugc quy dinh tai noi san xuat. Boi Vi may ba pha, néu chiéu quay khong ding,
dimg may va thay d6i hai trong ba diy pha ctia dong co, khi d6 chiéu quay cua

dong co s€ dao lai.
3.2.5.1. Piéu chinh ap suit
Trir cac yéu cau khac, hé théng diéu khién ap luc da duoc cai dat tai Nha may:

- Ap sut khong tai: 7kg/cm2
- Ap suat tai: 5kg/cm2

Viéc thay dai mdy nén khi dwoc thuec hién theo quy trinh diéu chinh dwéi day:

*\/an diéu khién khi nén
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a. Piéu chinh ap suat khong tai
1. N6i long dai 6¢ khod trén.

2. Vin bu 16ng diéu chinh ap suit khong tai theo cung chiéu kim dong hé dé ting

ap suat khong tai va nguoc lai dé giam ap suit khong tai.
3. Siét dai ¢ khoa trén.

b. Piéu chinh ap suit tai

1. N6i long dai 6¢ khoa dudi

2. Vian dai 6c diéu chinh chénh léch 4p suét theo chiéu kim déng hd dé giam ap

suat, nguoc chiéu kim déng hd dé tang ap suat.
3. Siét dai 6¢ khod dudi.
*Pieu khién ro le dp sudt

a. Vin vit diéu chinh ap suat khong tai theo cung chiéu kim déng ho dé tiang ap suét

khong tai va nguoc lai dé giam ap suat khong tai.

b.Vin vit diéu chinh chénh 1éch 4p suat theo chiéu kim déng hod dé giam ap suat,

nguoc chiéu kim déng hd dé tang ap suét.

3.2.7. Bao tri — bao dwéng may

Mot ké hoach bao tri tot tudi tho ciia may s& tang 1én.

Duéi déy 1a ké hoach bao dudng may (Luu y: tit ngudn trude khi bao dudng)
a. Bao duwdong hang ngay:

- Kiém tra va duy tri muc dau nam gitra kinh tham dau.
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- Xa binh chira khi 4 tiéng hay 8 tiéng mdi lan phu thudc vao d6 am cua
khong khi.
- Kiém tra chan dong va tiéng on bat thuong (xem bang xir Iy cac van dé bat

thuong)
b. Bao dudng hang tuan:

- Lam sach b loc khi. Bo loc bi nghet s& anh huong truc tiép dén ning suat
may va dan dén qua nhiét va giam tudi tho nhét.

- Lam sach tat ca linh kién bén ngoai ciia may. Pam bao cac 6ng giai nhiét &
hai dau may nén sach s&. May bi do sé& tao ra nhiét do cao khac thudong va
dau bi cac bon hoa ¢ cac linh kién van bén trong.

- Kiém tra hoat dong van an toan bang cach kéo vong hay can.
. Bao dwéong hang thang:

- Kiém tra ro ri ctia hé thong khi.
- Kiém tra dau, thay néu can thiét.

- Kiém tra do cing day dai, ting néu can.
d. Bao duwong hang quy:

- Thay dau.

Kiém tra cac van. Lam sach mugi than ¢ cac van va dau may.

Kiém tra va siét tat ca cac bu 1ong, dai 6c,... néu thay can thiét.

Kiém tra ché do khong tai cia may.
e. Boi tron:

- Surdung nhét SAE 20 vao mua dong, SAE 30 vao mua hé.
- Sir dung nhét hop 1y thi tée do (vong/ phiit) ciia may s& dat duoc nhu mong

mudn, nam trong toc do gisi han.
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- Duy tri mtc dau ludn ndm & giira gigi han va gi6i han dudi caa kinh tham
dau.

- Ngtng may, cho (cham) dau vao.

- Khéng duoc do dau cao hon gidi han trén va khong duoc van hanh may khi
dau duéi gisi han dudi.

- Thay dau vao 100 gio lam viéc dau tién va 1000 gid cho cac 1an tiép theo
hoic theo quy dinh. C6 thé thay sém hon thong thudng trong diéu kién thong

thoang va 4m uét khong tot.

3.3. GIAI PHAP TOI UU PE NANG CAO HIEU QUA SU DUNG NANG
LUQNG KHi NEN

Khao sat pho bién cho thay hau hét cac hé théng khi nén khong dugce quan tim, cho
t6i khi ndo xay ra cac tryc trac, hoac hé thong khong thé dap ung duge day du nhu

cau khai thac str dung. Chi phi ning luong tiéu hao ctia hé théng khi nén trung binh
chiém 10% chi phi ning luong tiéu thu cta toan xudng, do vay, ciing dang dé phan

tich xem c6 thé giam thiéu dugc chi phi nay khong.
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Chi phi I3p d3t

Chi phi bao tri Installation
: cost 2%
Maintenance

cost7% \ o

Chi phi nang lvong
Energy cost
73%

Vén dau tu

Capital cost
18%

Hinh 3.7: Biéu do phan tich chi phi toan b cho mét hé thong khi nén trong mét
chu Ky khai thac 10 nam

Trong d6 c6 thé thay chi phi ning lugng cho hé thong hoat dong chiém phan déng
ké t6i 73% tong chi phi

bé nang cao hi¢u qua st dung nang luong khi nén doi hoi phai ti€p can toan bo vé
thiét ke, 1ap dat, van hanh va bao dudng hé thong khi nén mdt cach toan dién. Hon
nira, xac dinh nhitng han ché hién tai cua h¢ thong khi nén 1a chia khoa dé nang cao

hiéu qua sir dung nang luong, qua d6 lam giam chi phi tdi thiéu cho doanh nghiép.
Cac giai phap sau sé giap dat dugc muc dich nay:

3.3.1. Giai phap 1: Cai tao hiéu qua hé thong khi nén hién hiru
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- Bu6c 1: Panh gia nhu cau tiéu thu khi nén

Trudc bat ky cai tién cho hé thong khi nén cua ban, dau tién ban nén xac dinh n6 s¢

dugc st dung thé nao va nhiing khia canh can céi tién bang cach xem xét cac nhu

cau tiéu thu khi nén trén hé thong.

+ Str dung khong phu hop: Sir dung ning luong khi nén dem lai nhiéu loi ich vé

tinh ti¢én dung va hi¢u qua khai thac cua thiét bi, tinh an toan cho nguol s

dung...tuy nhién, ning lugng khi nén lai ¢6 chi phi cao hon nhiéu loai ning luong

khac. Trong nhiéu trudng hop, 1ap mot bang thong ké toan bd cac trang bi dung cu

str dung khi nén, phan tich uu nhugc diém cta timg loai thiét bi, xem xét timg dung

cu co thé sir dung tdt hon néu dung cac loai nang luong khac...s€ dem dén mot két

qué dang ngac nhién 1a nhu cau st dung khi nén giam xudng dang keé.

Bang 3.1 thong ké sir dung khi nén va cdc gidi phdp

Sir dung khi nén | Thiét bi sir dung | Cdc gidi phdp
Théi khi 1am sach | Sting va voi Quat ap suat thap, choi quét ,ban chai.
phun
Lam mat Hé thong 1am Hé thong diéu hoa khong khi, hé thong 1am mat bang

mat cam ung

nuéc, hé thong thong gio, quat 1am mat.

Lam kho nudc

trén sdn pham

Stng va voi

phun

Diéu khién van dién tir, voi phun

+ St dung cho hién tai va tuong lai
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Tap hop tat ca cac thiét bi khi nén dang sir dung va du kién sé& lp dat trong tuong
lai. Bao gém tat ca cac loai khi nén va thiét bj cung loai. X4c dinh yéu cau cho mdi

thiét bi can cr vao:
++ Ap suat 16n nhat ( kPa)
++ Luu luong ti€u thu trung binh (1/s)
++ Chét luong khi nén (do am, néng do6 bui, dau. . )
+ U'dc tinh cong suat tiéu thy cia may nén.
+ Pac trung hé théng tai:
++ Do dac trung
++ Phan tich dic trung
++ Téi wu hoa dic trung
- Budce 2: Gidm 10 ri

RO ri ¢6 thé 1ang phi 1én dén 50% khi nén dugc san xuit boi may nén. Giam ro ri 1a

mot bign phdp quan trong ma c6 thé sir dung dé cai thién hi€éu qua nang lugng.
+ Do ro 1i:

Po 10 ri 1a phuong phap xac dinh luu lugng khong khi tiéu thy bang luu luong ké
va c6 thé tinh toan bang phuong phap 1y thuyét.

Bang 3.2: moi quan hé giita dwong kinh 16 ro ri twong dwong , leu lrong, nang

luwong ro ri hang nam va chi phi do ro ri hang nam.
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Puong kinh 18 twong | Luu lwong ro | Ning lwong ro ri hing | Chi phi cho ro ri
dwong (mm) ri (I/s) nam (Kwh) hz‘“mg nam (€)
0,4 0,2 133 13
0,8 0,8 532 52
1,6 3,2 2128 213
3,2 12,8 8512 851
6,4 51,2 34045 3404
12,7 204,8 136192 13619

+ Tim r0 ri: RO i c6 thé xuat hién ¢ bat clt no1 nao nhu trén: duong ong va khép

nbi, bo diéu chinh ap suat, trén thiét bi hoac khdp ndi ren vit bi dinh keo hodc bui

ban.

Ngoai viéc phat hién 10 ri bang cach lang nghe, trong trudng hop mdi truong 1am

viéc On ao co thé phat hién 10 ri bang cach dung ban chai xa phong trén vung nghi

ngd va phat hién nho hién tuong sti bot. Dé tiét kiém thoi gian trong viéc phat hién

10 11 c6 thé dung may do si€u am c6 thé cho két qua nhanh va chinh xac hon.

+ Stra chira ro ri: Stra chita 10 ri 1a vi¢c thudong xuyén si€t chit va thay thé cac moi

noi, stra chira 10 xi trén duong ong ,stra chira thi€t bi cling nhu diéu chinh 4p suat.

Can than lam sach va dung keo 1am kin trong cac méi ldp ghép ren trong sira chita,

lap rap. Thay thé thiét bi trong ting truong hop cu thé.

+ Chuong trinh quan 1y 10 ri:
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Dé nang cao hiéu qua ctia h¢ thong khi nén thuong xuyén phai thyc hién cac cong

viéc sau day:
++ Kiém tra thuong xuyén va bao tri thiét bi khi nén.
++ Kiém tra dudng ong, co ndi va cac van khoa;

++ Loai bo hodc ¢ 1ap bat ky bod phan nao ctua mang ludi duong dng phan phdi

khong str dung, hodc khong sir dung bo diéu chinh 4p suét trén dudng 6ng.
++ Theo doi1 va bao cdo o ri thuong xuyén.
- Budc 3: Khic phuyc hién tuong giam ap suat trong hé théng

Hién tuong giam ap trong hé théng 1a nguyén nhan chinh lam cho hé théng khi nén
kém hiéu qua. Mot hé thdng khi nén 1 hoat dong tét néu gia tri giam ap it hon 10%

gifra may nén va tat ca cac diém su dung.

+ Po giam ap: St dung dong ho do ap suat va do tai dau ra cia may nén va tai moi

b0 di€u chinh 4p suat voi ap suat khi nén dugce cai dat voi gia tri 16n nhat.
D0 sut &p = &p suat may nén — ap suat tai bo di€u chinh.

+ Cac van khoa: Hai loai van duoc st dung pho bién 1a van bi va van cong. Moi

loai van déu c6 tinh ning riéng thich hop sir dung trén hé thong.

+ B6 tri duong dng: C6 2 cach b tri dudng dng dé dam béo tinh hiéu qua cao. Khi

thiét ké cd ging han ché co uén dé han ché su giam ap trong hé thong.
Céch 1: Hé thong thiét ké kiéu phan nhanh.

Céch 2: Hé thong thiét ké kiéu vong chinh véi cac mach phan nhénh.
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Hinh 3.8 Hé théng kiéu phdn nhdanh va hé thong Kiéu vong chinh véi cdc mach

phdn nhanh.

+ Puong kinh 6ng chinh: Puong kinh dng day trén hé thong phan phdi c¢6 anh
huong 16n dén sy giam ap ctia hé thong. Khi thiét ké phai tinh toan dén nhu cau

ti€u thu trong tuong lai.
+ Thiét lap ap suat:

Ap suat yéu cau tai may nén = Ap suit yéu cau 1on nhét cua thiét bi + Ap suat t6i

thiéu do giam ap cua hé thong.
- Budc 4: Xem xét lai binh chira khi nén

Dung tich binh chtra khi nén c6 anh hudng quan trong dén sy hoat dong ctia may
nén, quyét dinh tudi tho cia may nén. Bang cach cai thién dung tich binh chira va
cach bd tri dé dap tmg nhu cau st dung. Cach cai thién nay s& 1am giam ning luong

str dung, giam thiéu sut 4p va hao mon.
Céch 1: Lap dat binh chira chinh 16n hon sir dung cho toan hé théng

Cach 2: Lap dit binh chira phu gan thiét bi sir dung dé dép tng nhanh nhu cau st
dung cua thiét bi.
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- Budc 5: Bao dudng bo loc tach, loc khi, bd say kho khi nén va cac van xa

+ B0 loc tach dung dé tach dau — khi tir may nén, hi€¢u qua loc tach tdt s& lam tang

tudi tho may nén. Thay thé va bao dudng dinh ky theo chi dinh cua nha san xuét.

+Bo loc khi phai duoc bao dudng va thay thé dinh ky. B loc bi nghet s& gdy nén

hién tuong giam 4p va ton hao ning luong may.

+ B0 séy kho khi nén 1a mot bd phan quan trong ctia h¢ théng. Lua chon bo séy khi

pht hop v6i may nén, c6 kha ning dap tmg duoc nhu ciu sir dung.
+ Van xa: Puoc tich hop trén binh chira, bd séy khi va loc.

- Budc 6: Chon may nén

+ Co s dé tinh chon may nén

Trong cai tao hé thong khi nén, viéc xem xét lai may nén 1a budc cudi cung khi
chic chin rr?lng da thyc hién cac budc cai tao tir 1 - 5 dé toi da hoa viée sur dung,
phan phéi, luu trir va xir Iy khi nén. Lya chon may nén 1a khau rat quan trong dé
pht hop v6i nhu cau str dung. Bang sau s& cho thay cac vu diém va nhuoc diém cua

cac kiéu may nén khac nhau.

Bang3.3: vu diém va nhwoc diem Cua cdc kiéu may nén khac nhau

May nén

Uu diém

Nhuwoc diém

May nén pit-tong 7,8 -
8,5 (Kw/m?/phut)

Ap suét nén cao, kich thudc nho,

khéi luong bé, bao dudng don

DJ 6n 16n, gid bao dudng cao,

pht hop cho hé thdng nho.
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gian, da cap nén.

May nén tryc vit 6,4 -

7,8 (Kw/m?3/pht)

Hoat dong don gian, nhiét do hoat
dong thép hon, bdo dudng it, hoat

dong ém, nho gon.

Ning luong st dung cao, chat

luong khi thap

May nén ddi luu

Hoat dong don gian, nhiét do hoat
dong thap hon, 6 6n bé, bao

dudng it

Cong suat gidi han, chat luong
khi thap

May nén ly tdm 5,8 -
7,0 (Kw/m?3/phut)

Hiéu qua cao, khoang cong suat
rong, hoat dong ém, chat luong

khi cao.

Gia dau tu ban dau cao, khong
hiéu qua tai cong suét thép,

bao dudng dat biét.

+ St dung da may nén

Phu thudc vao dac trung tai cua hé théng. Viéc bod sung mot may nén khac s€ dem

lai hiéu qua t6t hon 13 thay thé mot may nén méi.

3.3.2. Giai phap 2: Thiét ké mot hé thong

mai

- Xay dung nhu ciu tiéu thu khi nén

Str dung cong nghé cai tao hé théng nhu giai phap 1, luu luong va chat lugng khi

nén c6 thé dugc udce tinh cho h¢ thong cai tao va hé thong mai.

- Thiét ké duong ong va dau noi

DPuong 6ng va cac dau noi c6 anh hudng 1on dén diém thiét 1ap ap suat cua hé

théng. Mot hé thdng khi nén hoat dong t6t phai dam bao d6 giam ap suét it hon
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10% gitra dau ra may nén va tat ca cac diém su dung. C6 nhiéu cach dé dam bao su

giam ap toi thiéu bao gom:

+ Chon lya t61 vu duong kinh 6ng, chiéu dai dudong 6ng , s6 lugng va kiéu co noi,
khoang céach gitra mdy nén va cac diém s dung s€ quyét dinh dén hi¢n tugng giam

ap trong hé théng.

+ Chon van khoa va dau ndi phut hop. Mic khac phai cha y dén bé tri mang duong
6ng phan phdi va duong kinh éng.

- Lua chon vi tri va lép dat binh chtra khi nén

Binh chtra c6 vai trd quan trong trong viée t6i da hiéu qua str dung ctia hé théng khi
nén. Dé dat duoc diéu nay, binh chira c6 kha nang dap tng duoc nhu cau tiéu thu
khi nén trong moi diéu kién sir dung va may nén hoat dong & chu ky tai tdi uu.
Thong thuong c6 mot binh chira chinh trong hé thong nhung c6 thé b sung thém
binh chtra phu cho thiét bi dic thu hodc cho khu vuc ma khi nén cung cép khong on

dinh.
- Lya chon loc khi, loc tach va bo say kho khi nén

+ Str dung loc khi ,loc tdch va bo séy kho khi nén sé 1a bat budc nham nang cao

chat luong khi nén. Do d6 chi phi trong bao dudng ciing cao hon.

+ Thuong xuyén kiém tra, bao dudng va thay thé bo loc s& giam thiéu giam ap trén
chung. Chung c6 thé duogc theo ddi dé tdi wu hoa chi phi ning luong véi chi phi loc

thay thé.

+ St dung cadm bién di¢n tur tai van xa dé to1 uu hoa thoi gian mé xa nudce trén bo

diéu ap, binh chira, bd loc, bo say khi.

- Xac dinh duong khi vao ra
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Hiéu qua ctia may nén c6 thé dugc ning cao bang cach lap bo 1am lanh phia trude
duong dng nap may nén. Mot cach don gian hon c6 thé lap duong dan khi tir bén

ngoai nha chtra. Diéu nay sé& tiét kiém duoc ning luong phat sinh.
- Chon may nén va hé théng diéu khién

Chon may nén, khoang hoat dong ctia may nén (kiéu may nén, cong suét...). Xem
xét cac yéu td (budc 6- Giai phap 1) dé xac dinh may nén phu hop v6i nhu cau sir

dung.

3.4. MOT SO SU CO THUONG XAY RA TRONG QUA TRINH SU DUNG
MAY NEN KHi VA CAC PHUONG PHAP SUA CHUA PI KEM.

* Khai dgng bi 16 (diot phdt quang thwong bdt sdng) cé thé do:
Cau chi bi chady .

Khic phuc: Xem duong dién dé bao dudng hoic thay thé

Pha sai hodc thiéu pha.

Khic phuc: Xem duong dién dé bao dudng hoic thay thé

Day cdp néi léng hodc ché tiép xiic nho.

Khic phuc: Xem duong dién dé bao dudng hoic thay thé

Hiéu dién thé cung cdp qud thdy .

Khic phuc: Xem duong dién dé bao dudng hoic thay thé

Moto khong hoat dong .

Khic phuc: Xem duong dién dé bao dudng hoic thay thé
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Co cdu chinh khéng hoat dong.

Khiac phyc: Quay co cdu chinh bang tay, néu né khong quay, lién lac voi cong ty

hoac ngudi ban hang.

* Nhigt dg ra qud cao trén 75°C, ¢é thé do:

Dau béi tron thiéu .

Khic phuc: Kiém tra mutc dau trong binh chtra dau khi

Nhiét do xung quanh qua cao.

Khiac phyc: Cai thién hé thong thong gi6 va giam nhiét d6 phong
Khic phyc: Lam sach sudn may lam mat

Loc dau bi tdc.

Khiac phuc: Thay thé loc dau

Van diéu khién nhiét do khéng hoat déng.

Khac phuc: Kiém tra dau c6 dugc lam mat khi di qua may lam mat, néu khong stra

chita hodc thay thé van diéu khién nhiét do.
Loaqi dau béi tron khéng diing.
Khic phuc: Kiém tra loai dau va thay dau
Quat lam mat khong co tac dung.
Khic phuc: Stra chita hodc thay thé quat lam mat va dong co dién

Cam bién nhiét @6 hong.
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Khic phuc: Kiém tra hoic thay thé cam bién nhiét do

* Nhiét d9 ra thap hon théng s6 binh thuwong ( dwéi hon 75 ° C) ¢6 thé do:
Nhiét do xung quanh qud thap .

Khiac phyc: Giam thich hop do néng xung quanh may lam mat

Van diéu khién nhiét do khéng lam viéc.

Khéc phuc: Stra chira hoac thay thé van diéu khién nhiét do

Nhiét ké khong diing.

Khiac phyc: Kiém tra va thay thé dong hd do hodc cam bién nhiét do
* Ap sudt cung cap thdp hon dp sudt khi ra:

Mikc tiéu hao ciia nguoi dimg 16n hon lirong khi cdp vao .

Khic phuc:

+ Gi1am bdt su tiéu hao khi

+ Kiém tra xem khi ¢6 bi ro ri trén duong 6ng

Loc khi bi tac.

Khic phuc: Lam sach hodc thay thé loc khi

Van nap khi khéng thé mo hét .

Khic phuc: Kiém tra hoat dong cua van nap khi

Puong dp sudt sai chire ning hodch théng sé ddt qud cao.

Khiac phyc: Stra chita hodc thay thé duong ap suat néu khong nén dit lai
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Van dp sudt nhé nhat khéng cé tic dung.

Khiac phyc: Kiém tra hodc stra chira van ap suat nho nhat

Thiét bi tach dau khi bi tdc.

Khic phyc: Kiém tra va thay thé thiét bi tach dau khi

* Ap sudt khi nap cao hon thong soé dit dp sudt khong tai:

Ap sudt dwong vin chuyén hoat déng sai chire nang hodc thong sé ddt qud cao.

Khic phuc: Stra chira hodc thay thé duong ap suat, néu khong nén khoi dong va dat

lai thong 0

Phan khéng tai khéng cé tic dung.

Khic phyc: Kiém tra phan khong tai hoat dong binh thuong

Khi bi ro ri trén dwong ong.

Khic phuc: Kiém tra va lam sach duong 6ng bi 10 ri

* Hg théng dp sudt qud cao (cao hon dp sudt trong binh ):

Phan khong tai bi vo hiéu.

Khic phyc: Kiém tra xem phan khong tai c6 hoat dong binh thudng
Puong dp sudt hoat dong sai (chirc nang hodc théng soé dit qud cao).
Khic phuc: Kiém tra dudng 6ng ap suit

Heé théng khi c6 thé bi ro ri.

Khéc phuc: Kiém tra xem duong ong diéu khién c6 bi ro ri
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Thiét bi tach dau khi bi tdc.

Khic phuc: Thay thé thiét bi tach dau — khi

Van dp sudt nhé nhat khéng cé hiéu lyec.

Khac phuc: Kiém tra /sira chita van ap suat nho nhat

* Lwong ddu vao khi nén cé nhiét dp qud cao, chu trinh van chuyén dau ngan:
Dau thira, mirc dau trong binh chira qud cao.

Khic phyc: Kiém tra muc dau, 14y ra phan dau thira.

Dau tré lai dwong loc hodc duong diéu khién chay bén duoi bi tdc.

Khic phuc: Lam sach cac yéu t6 va dudng dau diéu khién, thay thé néu can thiét
Vong dém ciia thiét bi tach dau bi hong.

Khic phuc: Kiém tra thiét bi tach dau — khi va thay thé no néu bi hong

Vong dém qua cii va bi hong.

Khac phuc: Thay vong dém.

Bi o ri trong hé thong ong dau.

Khic phyc: Kiém tra dudng dng va lam sach diém bj 10 ri

Chat luwong dau kém nhiéu bot.

Khic phuc: Thay thé dau méi dung yéu cau.

* Dau ra tir loc khi phi trén va déng lai:

khéng tai hodc tdi ngdn trong mét thoi gian,
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Khic phuc:

+ Stra chira van di€u khién lay vao

+ Kiém tra thoi gian dong vao cham cua role va cac dudng dién khéc
Van dp sudt nhé nhat bi ro ri.

Khic phuc: Stra chita van 4p suat nho nhét va thay thé né néu can thiét
Céng tdc khi khéng day di.

Khac phuc: Kiém tra van ngat dién khi

* Thuwong xuyén xdy ra sw tdt bat giga tdi va khong tdi:

Puong ong bi ro ri.

Khic phuc: Kiém tra chd c6 thé bi 10 ri

Théng s6 dp sudt dét qud nho.

Khic phuc: Dat lai thong s6 méi

Khi tiéu hao khéng can bang.

Khac phuc: Tang kha nang chira cua thung va thém van &p suat néu can.
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KET LUAN

Duéi sy huéng dan tan tinh caa ThS. Dinh Thé Nam, cac thiy c6 trong khoa
Pién- bién tir trudng Pai hoc Dan 1ap Hai Phong, su giup d& cia cac ban va su 16
lyc ctia ban than em d3 hoan thanh xong d6 an t6t nghiép ctia minh. Trong dé tai

ctia minh em d4 tim hiéu va thyc hién dugc cac yéu cau sau:

- Tong quan vé hé thong khi nén.

- Tim hiéu cac hé thong nén,di sdu phéan tich nguyén 1y hoat dong ctia may nén
khi truc vit.

- Phan tich nguyén 1y hoat dong cua may nén khi truc vit,nhirng luu y va giai

phap dé sir dung hé théng may nén khi hiéu qua va an toan.

Sau muoi hai tuan 1am d6 an, em da hiéu thém nhiéu vé cac hé théng khi nén,
Tuy nhién do thoi gian c6 han va ciing nhu trinh 6 ctia ban than con nhiéu han
ché nén dé tai thuc hién con nhiéu thiéu s6t. Em rat mong nhan duoc su chi bao,
stra chira dong gop y kién ciia céac thay cb gido, cac ban trong 16p dé em c6 thé
thuc hién va hoan thanh dé tai duoc tét hon. Mdt lan nita em xin chan thanh cam
on sy chi bao, huéng dan tan tinh ciia ThS. Pinh Thé Nam, cung céac thay co

trong khoa trong qua trinh thyc hién dé tai.
Em xin chéan thanh cam on !
Hai Phong, ngay 25 thang 12 ndm 2019
Sinh vién thuc hién

Nguyén Viét Anh
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