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Controls & Automation

Alr Compressors

= System Automation = Small Reciprocating
= Machine Controls - Rotary Screw
= Centrifugal

= Spedalty

Condensate Management
= Oil MWater Sepaators

ﬁ/ - Drain Valves
Installation Solutions * Dryers

= Pliping
- Recaiver Tanks

Flow Control
= Electronic Controls
= Pnevmatic Controls

L.MAY NEN KHi:
Day la thiét bi quan trong nhét d6i v6i hé théng khi nén(né duogc coi nhu trai tim ciia hé
thdng),boi vi may nén khi truc tiép san sinh ra khi nén dé cung cép tdi cac thiét bi va cac

vi tri ¢6 nhu cau st dung khi nén.

Ung dung ctia may nén khi duoc str dung trong rat nhiéu linh vure khac nhau nhu:nganh
khai thac khoang san,cac nganh cong nghiép ning,nganh y té.Cho dén ngay nay may nén
khi dugc phd bién kha rong rai khong nhimng trong san xuat ma con duoc sir dung trong
sinh hoat hang ngay boi tién ich thiét thuc ma nd mang lai trong hoat dong hang ngay cua
chung ta.

Tuy vao muc dich st dung va cong sudt,tinh ning cta ting loai may nén khi,ma n6 duoc

chia ra thanh mot s tén goi véi thiét ké,cho timg muc dich sir dung khac nhau.Tuy
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nhién,mdy nén khi hi€n c6 mat trén thi truong gém c6 mot sb ching loai nhu sau:

1.May nén khi truc vit ( Screw air compressor ):

Maiy nén khi st dung chuyén dong tron cua truc vit,str dung Puli dugc ndi vao 02 truc vit
ép khi vao trong thé tich nhé hon.Chiing duoc str dung trong cac nganh san xuat cong

nghiép, c6 thé 1a loai c6 dinh hoac di dong.

Cong sut ciia may nén khi loai nay dao dong tir SHP dén S00HP,tir ap suét thap cho dén
ap suit cao(8,5Mpa).

May nén khi truc vit dugc sir dung dé cap khi nén cho nhiéu loai may cong cu.Chung
cling c6 thé st dung cho nhimng dong co c6 bom tang ap suit khi nap nhu: 6 t6 hodc may
bay...

May nén khi truc vit dwgc chia thanh hai loai:

-May nén khi truc vit loai c6 diu ( Oil flood ):may nén khi lam viéc va nén dén ap sut
nhét dinh duoc cai dat sin, qua cac thiét bi st 1y khi nén nhu tach dau sau d6 cung cép
cho cac thiét bi va cac vi tri sir dung khi nén khong yéu cau khi sach(trong khi nén van
con ham lugng dau du 13 rit nho). Vi vdy may nén khi truc vit loai c6 dau thudng duogc st
dung cung cap khi nén cho méy cong cu hodc mot sé nganh san xuit khong yéu cau khi

sach.
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-May nén khi truc vit loai khong dau ( Oil free ):nguoc lai voi loai may nén khi truc
vit c6 dau,khi nén cua may nén khi truc vit khong dau dugc cung cap boi may nén khi 1a

loai khi sach(khi nén cung cép hoan toan khong c6 dau).

Loai may nén khi nay
thuong dugc sir dung
trong mot s6 nganh nhu:y
té,ché bién thuc
pham,dugc pham,ché tao
linh kién dién tir va mot s6
nganh khac.

-Ngoai ra may nén khi truc
vit con dugc phan loai

theo cau truc thiét ké:may

nén khi truc vit don va
may nén khi truc vit d6i(phan nay s& dugc chung t6i trinh bay trong ndi dung bai viét
khac vé may nén khi ).May nén khi con dugc chia theo phwong phap giai nhiét : may nén

khi Iam méat bang nudc va may nén khi giai nhi¢t bang khong khi.

2.May nén khi Pittong(Piston air compressor):
May nén khi Piston(may nen khi piston) hay con goi 1a may nén khi chuyén dong tinh
tién sir dung piston diéu khién béng tay quay.Co thé dat c6 dinh hodc di chuyén duoc,co
thé sir dung riéng biét hoic t6 hop.Ching c6 thé
dugc diéu khién bang dong co dién hoic dong co
Diesel.

My nén khi sir dung piston tinh tién loai nho cong
suét tir SHP-30HP thuong dugc sir dung trong lip

rap tu dong va trong ca nhimg viéc khong chuyén

dong lién tuc.
Nhing may nén khi loai 16n c6 thé cong suat 1én

dén 1000HP duoc st dung trong nhimg nganh lip
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rap cong nghiép 1on,nhung ching thuong khong duoc sir dung nhidu vi c6 thé thay thé
bang cac may nén khi chuyén dong tron ctia banh rang va truc vit voi gia thanh ré hon.
Ap suit dau ra c6 tim dao dong tir thap dén rat cao(>5000PSI hodc 35Mpa).Gidng nhu
may nén khi truc vit,may nén khi Piston cling dugc chia lam hai loai:may nén khi piston
¢6 dau(Oil flood piston air compressor) va may nén khi piston khong dau(Oil free piston

air compressor).

Ngoai ra may nén khi piston con duoc phan loai theo 4p suét 1am viéc:may nén khi piston

thip ap va may nén khi piston cao ap

3.May nén khi ddi luu:

May nén khi d6i luu st dung hé théng canh quat trong
rotor dé nén dong luu khi,canh quat cta stator ¢ dinh
nam phia dudi ciia mdi rotor lai déy truc tiép dong khi
vao nhitng hé théng canh quat cua rotor tiép theo. Ving
khong gian duong di khong khi ngay cang giam dan thong

qua may nén khi dé ting strc nén.May nén khi theo

phuong phap nén khi d6i luu thudong duge st dung khi
can dong chuyén dong cao,vi du nhu trong nhimg dong co turbin 16n.Hau nhu ching
dugc sir dung nhiéu trong mot day truyén. Trudng hop ti 1& ap sudt dudi 4:1, dé tang hiéu
qua ctia qué trinh hoat dong nguoi ta thuong sir dung nhitng diéu chinh vé hinh hoc.
4.May nén khi ly tam:

May nén khi ly tam st dung dia xoay hinh canh quat
hodc banh day dé ép khi vao phan ria cia banh day lam
tang toc do ctia khi.BO phan khuéch tan ctia may s&
chuyén ddi nang lugng cua téc d6 thanh ap suit.May
nén khi ly tdm thuong dugc stir dung trong cac nganh

cong nghi€p nang va trong moi truong lam viéc lién

tuc.Chiing thudng duoc 1ap cb dinh.Cong suit caa
ching c6 thé tir hang traim dén hang nghin ma luc,véi

hé théng 1am viéc gdm nhiéu may nén khi ly tdm,chiing c6 thé ting ap ddu ra hon
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1000Ibf/in2(69Mpa).
Nhiéu hé théng lam tuyét nhan tao sir dung loai may nén khi nay.Chung c6 thé sir dung
dong co dbt trong,bd nap hodc dong co turbin.May nén khi ly tAm duoc st dung trong
mot dong co tuabin bing gas nho hodc gan gidng nhu ting khi nén cudi cling cia dong co
turbin c& trung binh.

5.M4y nén khi dong hén hop:

May nén khi dong hdn hop ciing twong ty nhu may nén khi ly tim,nhung van téc dbi
xung lai ndi tir rotor.Bo khuéch tan thuong sir dung dé bién doi dong khi hdn hop thanh
dong khi ddi luu.

May nén khi dong hdn hgp ¢6 01 bd khuéch téan
duong kinh nhé hon cua may nén khi ly tdm tuong

duong.

6.May nén khi dang cudn (Scroll air compressor):
May nén khi dang cudn hay con goi 1a may nén khi
dang xo4n ¢ gdm 02 phan xodn dc acsimet,mot dia
xoan & trang thai tinh,dia con lai quay quanh dia xoin
¢ dinh.Hai dia xoin nay duogc dit an khop vao nhau

tao thanh céc tai dang hinh ludi liém,trong qua trinh

nén,phén xoan 6c tinh dugc gilt cd dinh va phan xoan

b¢ di dong di chuyén trén truc chuyén dong léch

tam.Khi duoc dan vao khoang tréng do hai ludi xoan

tao ra,hai dia khép dan tung nic va tién dan vao tdm cua hinh xoén bc,thé tich nho dan
tao ra ap xuét 1on,khi dén tam thi khi dat dugc ap suét déy
va dugc nén qua cong ddy & tim cia scroll ¢ dinh.Cac tai
khi dugc nén dong thoi va lién tiép tao ra su lién tuc,6n
dinh,hi€u qua va yén tinh trong qua trinh hoat dong.

Cling nhu may nén khi truc vit va may nén khi piston,may

nén khi dang cudn(scroll) cling dugc chia thanh hai




loai:mdy nén khi scroll c6 dau va may nén khi scroll khong dau.
Dac diém noi bat cia may nén khi scroll 1a:lam viéc ém ai hon so v4i may nén khi piston
va truc vit,nhung do gia thanh cao hon so vdi cac loai may nén khi piston va truc vit vao

khoang 45% nén it dugc phd bién hon.

IL.BINH CHUA KHi (BINH TICH AP):
Chtre ning chinh ciia binh chira khi(binh tich ap) trong hé thong khi nén trung tam la tich
trit lwong khi nén ma may nén khi nén 1én ap sudt dat sin.Va cung cip trd lai cho hé
thng khi nén khi c6 nhu ciu str dung dot xuat,nham duy tri ap xudt lam viéc trong hé
thong khong giam xubéng mot cach dot ngot anh hudng qua trinh lam viée cua thiét bi va
may moc su dung khi nén.

Ngoai ra,binh chtra khi(air tank) con c6 chtrc nang nhur thiét bi
ngung mot phan nudce,bui ban ma may nén khi cung cip cho hé

thdng va 1am giam nhiét do(1am mat dau vao cho cac thiét bi

khac nhu:may siy khi,loc khi va cac thiét bi khi nén khéc...)
Binh chtra khi(air tank) duoc chia thanh nhiéu loai:binh chira khi
ap sudt thap,binh chura khi ap sudt cao.Binh chira khi sir dung vat lidu thép thong
thudng,binh chtra khi sir dung thép khong gi(thuong dugc dung trong nganh ché bién
dugc pham,y té,duoc pham)...

Hién nay Cong ty CP Pau tu Thuong mai va Dich vu Van Long chung t6i hang nim
cung cép ra thi trudng hang trim nghin san phdm binh chira khi(binh tich 4p) v6i hang
nghin miu ma va thiét ké theo yéu cau ctia khach hang.Cac san pham vé binh chira
khi(air tank) c6 dung tich tir 0,5m3 dén 50m3 ap suét lam viéc tir 10kgf/cm2 dén
50kgf/cm2.Tét ca cac san pham(binh khi nen) do chung t6i cung cp déu dat tiéu chudn
Quéc té va Viét Nam c6 chimg nhan xuét xt rd rang,duoc chimg nhan cta co quan kiém

dinh tai Viét Nam.

ILTHIET BI SU LY KHi NEN:

Khi nén dugce tao ra tir may nén khi chtra dung rat nhiéu chit ban theo timg muc do khac
nhau.Chét ban bao gém bui,hoi nudc trong khong khi,nhimg phan tir nho,cin ba cua dau
bbi tron va truyén dong co khi.Khi nén mang chat ban tai di trong nhitng 6ng dan khi s&

gy nén sy dn mon,ri sét trong dng va trong cac phan tir ctia hé thong diéu khién. Vi

vay,khi nén dugc sir dung trong hé théng khi nén phai dugc xtr Iy. Tuy thudc vao pham vi



sir dung ma xac dinh yéu cau chit luong cua khi nén twong tmg cho ting trudng hop cu
thé.

H¢é thong xir Iy khi nén dwoc chia thanh 3 giai doan:

-Loc khi thé:dung bd phan loc bui thd két hop véi binh ngung dé tach hoi nude(loc khi
nen).

-Phwong phap siy khd:dung thiét bi say(may say khi) kho khi nén dé loai bo hau hét
lwong nudce 1an bén trong.Giai doan nay xir 1y tiry theo yéu cau sir dung cua hé théng khi
nén.

+Séy kho khi nén bing may sy khi(tac nhan lanh):

Nguyén 1y ctia phuong phap siy kho bang tac nhan lanh la:khi nén di qua bo phan trao
d6i nhiét khi-khi(may sy khi).Qu4 trinh 1am lanh s& dugc thuc hién bang cach cho dong
khi nén chuyén dong dao chiéu trong nhitng 6ng dan.Nhiét d6 dong swong tai ddy nam
trong khoang 20C dén 80C.Nhu viy luong hoi nudc trong dong khi nén vao s& duoc
ngung tu.

Dau nudc,chat ban sau khi duoc tach ra khoi dong khi nén s& duoc tich ra ngoai qua van
thoat nudc ngung tu(bg tu dong xa nudce).

+Séy khé khi nén bing phwong phap hép thu:
Chét say kho hay con duoc goi 1a chit hao nudc s&
hép thu luong hoi nuéc & trong khong khi am. Thiét bi

gdm hai binh.

Binh thtr nhat chira chét say kho va thuc hién qua

trinh hat 4m.binh thi hai tai tao lai kha ning hap thu
ctia chit siy kho.Chat siy kho thuong duoc sir
dung:Silicagen SiO—2,nhiét d6 diém swong -500C,tai tao tir 1200C dén 1800C(may say
khi hap thu).

-Loc khi tinh:loai bo tat ca cac loai tap chat,ké ca kich thudc rat nho dén 0,003pmm

IV.THIET BI PHU TRQ KHAC.
Ngoai nhitng thiét bi co ban nhu:may nén khi,binh chira khi,may sy khi,loc khi hé thong

khi nén cin c6 thém cac thiét bi phu trg khac nhu:



Cic bd tw dong xa nude: bo ty dong xa nudc s& duge lap dit tai cac vi tri ma hé thong
khi nén dé ¢ kha ning xay ra ngung tu(thudng duoc lap dit & cac vi tri thip nhat) trong
hé thdng duong éng cung cip khi nén.Ciing c6 thé 1ap dit tai vi tri xa day ctia cac thiét bi
nhu:after cooler, binh chira khi(binh tich khi) va mot vai vi tri khac tily theo yéu cau cua
nguoi str dung.

Pong ho ap suit : thiét bi nay thuong duoc lap dit tai phong may,dé nguoi van hanh dé
dang theo doi va kiém tra,ta cling co thé lép dat tai bat ct vi tri nao,néu nhu nguoi su
dung c6 nhu cau theo ddi 4p suit cta toan hé thong khi nén.

B0 1am mat so' b khi nén(after cooler): voi thiét bi nay tiy vao nhu cau ctia ngudi sir
dung,boi vi n6 co tac dung lam mat so bo khi nén cia may nén khi trude khi cung cap t6i
cac thiét bi xir 1y khi nén nhu:loc khi tho,may séy khi,loc khi tinh.N6 dac biét hiéu qua
khi khach hang hién dang str dung céc loai may sy khi c6 nhiét do dau vao thap dé lam
tang hiéu qua tach am cia may siy khi.

Ngoai ra con rat nhiéu cac thiét bi phu trg khac né tiy thudc vao nhu cau sir dung khi nén

ma khach hang c6 thé yéu ciu nha cung cp tu van hodc cung cap cac thiét bi khac nhau.

CONG TY TNHH PHU TIN
Phutin Co., Ltd. Thawe | ché Tix, Tm | wigm tin

SUPPLY - CONSULTANT - INSTALLATION - SERVICES
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B. MAY NEN KHI VA NGUYEN LY HOAT PONG

Nguyén 1y hoat dong ctia may nén khi:ap suat dugc tao ra tir may nén,& d6 nang luong co

hoc cua dong co dién hoac cia dong co dbt trong dugc chuyén ddi thanh nang luong khi

nén va nhiét nang.

So dd nguyén Iy 1am viéc ciia may nén khi:
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Phéan loai may nén khi theo nguyén ly hoat djng:

a.Nguyén ly thay déi thé tich:
Khong khi dugce din vao budng chira,& d6 thé tich
cua buéng chtra s€ nho lai.Nhu vay theo dinh luat

Boy-Mariotte,ap xuat trong budng chira s& ting




1€n.Cac loai may nén khi hoat dong theo nguyén 1y nay nhu:may nén khi pittong,canh
gat,banh rang...

b.Nguyén ly dong ning:

Khong khi duoc din vao budng chira,é d6 ap suat khi nén dugc tao ra bang dong nang
banh din.Nguyén tic hoat dong nay tao ra luu lwong va cong suét rit 16n,may nén khi
hoat dong theo nguyén 1y nay nhu kiéu may nén khi ly tim,may nén khi d6i luu va may

nén khi dong hon hop...

May nén khi phan loai theo ap suit 1am viéc cu thé nhw sau:
May nén khi ap sut thap : p<I5bar
May nén khi ap sut cao : > 15bar

May nén khi ap sudt rat cao : p >300 bar

Thiet ké,cau truc co ban ctia may nén khi truc vit:
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May say khi va nguyén ly l[am viéc cia may say khi



C. MAY SAY KHI ( KIEU LAM LANH ),MAY SAY KHi HAP THU
VA NGUYEN LY LAM VIEC

Nhu d trinh bay & cac phan trude: Khi nén duoc tao ra tir may nén khi chira dung rat
nhiéu chat ban theo timg murc d6 khac nhau.Chét ban bao gdm bui,hoi nudc trong khéng
khi,nhitng phan tir nho,cin bi ctia dau boi tron va truyén dong co khi. Khi nén mang chét
ban tai di trong nhiing dng din khi s& gay nén sy an mon,ri sét trong dng va trong cac
phan tir ciia hé théng diéu khién. Vi vay,khi nén duoc sir dung trong hé thong khi nén phai
duogc xtr ly.

Nguyén Iy 1am ciia may sy khi (kiéu 1am lanh) 1a: khi nén di qua bo phan trao d6i
nhiét khi-khi ( may say khi ) .Qua trinh 1am lanh s& duoc thuc hién bang cach cho dong
khi nén chuyén dong dao chidu trong nhitng 6ng dan.Nhiét d6 dong swong tai ddy nam
trong khoang 2-6 d6 C.Nhu vay luong hoi nudc trong dong khi nén vao s€ dugc ngung

tu.
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Dau nudc,chit ban sau khi duoc tach ra khoi dong khi nén s& dugc tach ra ngoai qua van
thoat nude ngung tu ( bd tu dong x4 nude ).

Dong khi nén dugc lam sach va con lanh s€ dugc dua dén bo phan trao ddi nhiét dé nang
nhiét do Ién khoang tir 6-8 do C,trude khi dua vao st dung.

Chu ky hoat dong ctia chat 1am lanh dugc thuc hién bing may nén dé phat chat lam
lanh.Sau khi chat 1am lanh duoc nén qua may nén,nhiét d6 s& ting nén,binh ngung tu s&
c6 tac dung giai nhiét chat lam lanh bang quat gi6.Van diéu chinh luu luong va ro le didu
chinh nhiét do ¢6 nhiém vu diéu chinh dong luu lugng chit 1am lanh hoat dong trong khi
c6 tai,khong tai va hoi qua nhiét.

Véi loai may sy khi kiéu 1am lanh thuong duogc sir dung trong cac trudng hop yéu cau
nhiét do diém suong trén 0 do C.

Phuong phép say kho bang may siy khi ( may say khi kieu lam lanh ) dwoc dung kha phd
bién bai chung c6 nhitng uu diém nhu:chi phi dau tu thép,dé van hanh,dé stra chita va

may say khi lam viéc khé on dinh.
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Nguyén Iy 1am ciia may sy khi ( kiéu héap
thu ) 1a: chat sy kho hay con dugc goi 1a
chat hao nudc s& hap thu luong hoi nudc &
trong khong khi 4m. Thiét bi gdm hai
binh,binh thir nhit chtra chét séy kho va thuc

hién qua trinh hiit 4m,binh tht hai tai tao lai

kha ning hap thu cta chit siy kho.Chat sdy
kho thuong duoc stir dung:Silicagen
SiO—2,nhiét d6 diém suwong -50 d6 C,tai tao
ttr 120 d6 C dén 180 d6 C ( may say khi hap thu ).

Khi nén duogc cip bai may nén khi duoc cung cép vao binh, di qua chét hip thu.Luong
hoi nuée trong khi nén két hop vai chat hap thu tao thanh giot nuéc ling xudng day
binh,phan nudc ngung tu dugc dan ra ngoai bang van xa day ( thuong 1a cac bo ty dong
xa nudc ).Phan khi nén kho sé& theo cira ra ctia binh dé cap cho hé thong.

May sy khi hip thu duoc dung trong trudng hop hé thong yéu cau sir Iy khi nén cung
cap cho hé thong dat tiéu chuan cao,kha niang tach nudc ra khoi khi nén dat t6i mirc
99,99%, thuong nhiét d§ dudi 0 do C.

Nhuoc diém ctia may sy khi hap thu:chi phi dau tu cao,ton that khi nén nhiéu va chi

dugc sir dung trong mot s6 nganh nhu : ché bién duge pham,thuc pham.
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