TUYEN BO BAN QUYEN 7
Tai lieu nay thugc loai sach gido trinh nén cac nguon thong tin c6 the duoc
phép dung nguyén ban hoac trich dung cho cac muc dich vé dao tao va tham
khao.
MQj muc dich khac mang tinh ’IéCh lac hoac sur dung voi muc dich kinh
doanh thiéu lanh manh s€ bi nghiém cam



LOINOI PAU

Pé thuc hién bién soan gido trinh dao tao nghé Pién tir cong nghiép o
trinh 46 CDN va TCN cua trudng Cao dang nghé sé 20/BQP, gido trinh mé dun
Diéu khién khi nén 1a mét trong nhitng gido trinh dao tao chuyén nganh duoc
bién soan theo ndi dung chuong trinh khung duoc Bo Lao dong Thuong binh va
X& hoi phé duyét. Noi dung bién soan ngan gon, dé hiéu, tich hop kién thic va
Ky nang chat ché logic vai nhau.

Khi bién soan, nhém bién soan di cd gang cap nhat nhiing kién thic mai
c6 lién quan dén noi dung chuong trinh dao tao va phu hop véi Muc ti€u dao tao,
ndi dung ly thuyét va thyc hanh duoc bién soan gan véi nhu cau thuc té trong
san xuat déng thoi co tinh thuc tién cao.

Noi dung gido trinh dugc bién soan véi dung luong thoi gian dao tao 45
gio gom co:

Bai 1: Khai niém vé khi nén, ang dung cua khi nén

Bai 2: Céc phan tu khi nén

Bai 3: Lip dat va van hanh hé thdng diéu khién dién khi nén
Bai 4: Van hanh va kiém tra hé thong diéu khién khi nén
Bai 5: Tim va stra 16i trong hé thong diéu khién khi nén

Trong gio trinh, chiing t6i co dé ra noi dung thyuc tap cua ting bai dé
ngudi hoc ciing ¢6 va ap dung kién thac phi hop véi K§ niang. Phi hop véi co so
vat chat cua trudng.

Mic du d4 cé gang to chuc bién soan dé dap umg dugC muc ti€u dao tao
nhung khong tranh dugc nhiing khiém khuyét. Rat mong nhan duoc déng gop ¥
kién ctua nguoi sir dung, ngudi doc dé nhdm bién soan s& hién chinh hoan thién
hon sau thoi gian su dung
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BAI 1: KHAI NIEM VE KHI NEN, UNG DUNG CUA KHi NEN

Muc tiéu:
- Trinh bay dugc cac don vi do va co sd tinh toan khi nén.
- Nam viing cac thiét bi xt ly khi nén, phan phdi str dung trong hé thong
Khi nén.
- Chu dong, sang tao va an toan trong thuc hanh.
Noi dung chinh:
1. Mt s6 dic diém hé thong truyén dong bang khi nén
. Hé thdng khi nén (Pneumatic Systems) duoc st dung rong réi
trong cong nghiép lap rap, ché bién, dac biét & nhitng linh vuc can phai
dam bao vé sinh, chéng chay né hoic & méi truong doc hai. Vi duy, linh
vuc lap rap dién tir; ché bién thuc pham; cac khau phan loai, dong goi san
pham thudc cac day chuyén san xuat tu dong; Trong céng nghiép gia cong
co khi; trong cong nghiép khai thac khoang san...
« Céc dang truyén dong sir dung khi nén:

+ Truyén dong thang 1a wu thé cua hé thdng khi nén do két cu
don gian va linh hoat cua co cdu chip hanh, ching dugc st dung nhiéu
trong céc thiét bi ga kep céc chi tiét khi gia cong, céc thiét bi dot dap, phan
loai va dong goi san pham. ..

+ Truyen dong quay: trong nhiéu truong hop khi yéu cau téc do
truyén dong rat cao, cong suat khdng 16n s& gon nhe va tién lgi hon nhiéu
S0 V6i cac dang truyén dong sir dung cac nang lugng khéc, vi du cac cong
cu van oc Vit trong stra chita va lap rap chi tiét, cac may khoan, mai cong
suat dudi 3kW, toc do yéu cau toi hang chuc nghin vong/phat. Tuy
nhién, ¢ nhiing hé truyén dong quay cong suat I6n, chi phi cho hé thong sé
rat cao so véi truyén dong dién.

2. Pon vi do trong hé thong diéu khién
2.1. Ap suiit
Pon vi co ban cua &p suat theo hé do luong Sl 1a Pascal (Pa)
Pascal 1a 4p suat phan b déu trén bé mat c6 dién tich 1m? véi luc tac
dong vudng goc 18n bé mat d6 1a 1Newton (N)
1Pa = 1IN/m?
1Pa = 1 kgm/s?/m? = 1 kg/m?
Ngoai ra con str dung don vi bar:
1 bar = 10° Pa
O mot s6 nudc Anh, My con sir dung don vi do ap suat (psi) :
1bar = 15.4 psi
2.2. Luc

Pon vi cua luc la Newton (N)

1 N 12 luc tac dong 1én dbi twong cd khéi luong 1kg véi gia tc 1m/s?
2.3. Cong

Pon vi cta cdng la Joule (J)



1J 1a cong sinh ra dudi tdc dong cua luc 1IN dé vat c6 thé dich chuyén
quang duong la 1m
1J=1N.m
2.4. Cong suit
Pon vi ciia cong suat 1a Watt (W)
1W la cdng suat trong thoi gian 1giay sinh ra nang lwong 1J

1W = 1INm/s
2.5. Do nhot dong

Do nhot dong khéng co vai trd quan trong trong hé théng diéu khién khi
nén. Pon vi ctia d6 nhdt dong 1a m#/s. 1m%/s 1a d6 nhdt dong cia mot chat c6 do
nhét dong luc 1Pa.s va khéi luong riéng 1kg/m?

v=n/p
Trong do:
n: Do nhat dong luc (Pa.s)
p : khéi lugng riéng (kg/md)
v : @0 nhot dong (m?/s)
3. Co so tinh t0an
Bang cac dai lugng va don vi thuong dung trong ki thuat khi nén

Dai luona
Ky hiéu i Tén qoi ] Pon vi
Tiéng Anh i Tiena Viét '
[ Length Chiéu dai m
m Mass Khébi luong Kg
t Time Thoi gian S
T Temperature Nhiét 3o K
F Force Luc N
A Area Diéntich m2
Vv Volume Thétich m3
aqVv Volumetric flow rate Luu luong M3/
aB Air consumption Khitiéuthu I/mi
an Nominal flow rate Luu luong danh dinh I/mi
p Pressure Ap suat i bar(Pa)
Pab Absolute pressure Ap suat tuyét doi bar(Pa)
pamb | Ambient pressure Ap suat mdi truong bar(Pa)
pe Excess or vacuum pressure | Ap suat du hoac qhén khong bar(Pa)
Ap Differential pressure Chénh léch ap suat bar(Pa)
pn Standard pressure Ap suat tiéu chuan Pn= 101325 Pa
A Piston surface Dién tich mat Pittdng m2
A Annular surface (ring area) | Dién tich vanh khan m2
d Piston rod diameter Puong kinh can Pittdng m
D Cylinder diameter Puong kinh trong Xilanh m
Fe Effective piston force Luc tac dung bai pittbng N
FE Force of retract spring Luc phan hoi bai 10 xo N
FR Friction force Luc ma sat N
S Stroke length Khoang tac dung(cua pittbnq) cm
n Revolutions per minute Toc do quay ( cho dong co) 1/min (rpm)
\Y Velocity of piston Van toc cua Pittdng m/s




4. Cac loai may nén khi, pham vi irng dung.
4.1. Khdi niém may nén khi

Ap suit khi duoc tao ra tur may nén khi, ¢ d6 ang lugng co hoc cua dong
cuo dién hoac cua dong co dot trong duoc chuyén doi thanh nang luong khi nén
va nhiét nang.

Phén loai:
- Theo &p suit:
+ May nén khi &p suit thap p < 15bar
+ May nén khi &p suit thap p > 15bar
+ May nén khi ap suat thap p >300bar

- Theo nguyén ly hoat dong:

+ May nén khi theo nguyén ly thay doi thé tich: may nén khi kiéu
pittong, may nén khi kiéu canh gat, may nén khi kiéu root, may nén khi kiéu truc
vit.

+ May nén khi theo nguyén ly dong nang: may nén khi ly tam, may
nén theo truc.

4.2. Mdy nén khi kiéu pittong

- May nén pittdng co rat nhiéu cau tao khac nhau, bon loai dugc sir dung
nhiéu nhat Ia: thang dang, nam ngang, ndi tiép va nam ngang can bang - ddi
xung.

4.3. Méay nén khi kiéu canh gat.

May nén khi kiéu canh gat bao géom: Than may, mit bich than may, mat
biwchs truc, roto 1ap trén truc. Truc va roto ldp léch tam so vé&i banh dan truyén
dong. Khi roto quay tron, dudi tac dung cua luc ly tdm céc banh gat chuyén
dong tu do trong cac ranh ¢ trén roto va cac dau canh gat tya vao banh dan
chuyén dong.

4.4. Méay nén khi kiéu truc vit.

May nén khi truc vit c6 khoang nim 1950 va da chiém moét thi truong I6n
trong linh vuc nén khi, loai may nén khi nay co6 vé dac biét bao boc quanh hai
truc vit, mot 16i, mot 16m.

May nén khi kiéu truc vit hoat dong theo nguyén 1y thay doi thé tich. May
nén khi truc vit gdm hai truc: Truc chinh va truc phu. Cac rang cua hai truc vit
an khép véi nhau va sé rang truc vit 161 it hon sb ring truc vit 16m tir 1 dén 2
rang, hai truc vit phai quay déng bo vai nhau.

4.5. May nén khi kiéu Root.

May nén khi kiéu root gém c6 2 hoic 3 canh quat (Pittng c6 dang hinh
s6 8). Cac pittong d6 dugc quay ddng bobang bo truyén dong ¢ ngoai than may
va trong qué trinh quay khong tiép xic véi nhau. Nhu vay kha nang hut caa may
phu thudc vao khe ho giira 2 pittdng, khe ho giira phan quay va than may.

4.6. Méay nén khi kiéu ly tam.



May nén khi ly tAm str dung dia xoay hinh canh quat hodc banh day dé ép
khi vao phdm ria ctia banh ddy 1am ting téc do cua khi. Bo phan khuéch tan cua
may s& chuyén d6i ning luong cia toc d6 thanh 4p suit. May nén khi ly tdm
thuong st dung trong nganh cong nghi€p nang va trong mdi truong lam viée
lién tyc. Ching thudng duge lap ¢d dinh. Cong suat cua ching co thé tir hang
tram dén hang ngan ma lyc. Vi hé théng 1am viéc gdm nhidu may nén khi ly
tam, chiing c6 thé ting ap luc dau ra hon 10000 1bf/in? (69 MPa).

5. Thiét bj xir Iy khi nén
Céc giai doan xur ly khi nén:
- Loc thd: 1am mét so bo dé tach chat ban, bui; tiép tuc vao binh ngung tu dé
tach hoi nudc.
- Say kho: Ung dung qué trinh vat Iy hoac qué trinh hod hoc.
- Loc tinh: Dung bo loc va cum bao dudng
* Say kho bang qué trinh hda hoc (hinh 1.1)

Khinénra 1

[ ororrorrr | .
> > =
| BEERBHEREHH | 1. Khi nén kho
& = 2. Binnchira
/ 9701020293 920292920203] IKhi e . —3
Thiéthi fmlarh y Trao aBi nhiét j E‘EO',NQC,' BRI
== - LOXANFQC NGENG KO XXX X 0000
2 Tk 5. Khinén Am dravao R0 Q0NNNNXNINN -A
6. Nr&c ngeng
Binh
ngung tu
LT Chétlam lanh
— (Cachon difxitdng) == == i
, Binh L =
ngung tu ? o
May lam lanh 5 A R
Hinh 1.2 Thiét bi say kho bang Hinh 1.1. Thiét bi say kh6 bang qua
qua trinh vat ly trinh hoéa hoc

Hinh 1.1 khi nén duoc dua qua tang chat lam khé (vi du mudi NaCl), tai
day, hoi nudc chta trong khong khi s& duoc trao ddi vai chat 1am khd va dong
lai thanh chat long chay xudng buong chira nudc ngung va duoc tho ra ngoai.
Phuong phap nay co chi phi van hanh cao, thuong xuyén phai thay thé, bo sung
chat 1am kh, tuy nhién lap dit don gian, khéng yéu cau ngudn nang luong tir
bén ngoai.

* Bo loc vasaykhdtngdungquatrinh vatly (Hinh1.2)

Nguyén ly hoat dong: khi nén tir may nén khi qua bo phan trao déi
nhiét. Tai day dong khi nén vao dang néng s& duoc l1am lanh nho trao doi
nhiét voi dong khi di ra da duoc siy khd va 1am lanh. Nhu vay, tai khau nay
: khi nén vao duoc 1am mat, khi nén di ra dugc sugi 4m. Mot phan hoi nudc
trong khi nén vao duoc ngung tu roi xudng binh ngung.

Sau khi dugc 1am lanh so bo, dong khi nén tiép tuc di vao bo trao doi
nhiét v&i chat 1am lanh trong thiét bi 1am lanh. Tai day, dong khi nén dugc


http://vi.wikipedia.org/wiki/C%C3%B4ng_nghi%E1%BB%87p_n%E1%BA%B7ng

lam lanh dén nhiét d6 hda suong ( khoang +20C), c4c giot Swong ngung tu tiép
tuc roi xuéng binh ngung thix hai.
Thiét bi tng dung cdng nghé nay 1am viéc chic chén, chi phi van hanh thap.
* Bo diéu hoa phuc vu
BO dieu hoa phuc vu duoc I&p dit noi tiép voi nguén khi nén
thdng thuong, nham cung cap ngUOn khi nén chat lugng cao va bd sung
chtc nang cung cdp dau bdi tron va bao quan céc phan tir cua hé théng
khi nén, hinh dang bén ngoai va ky hiéu trén so d6 caa mot bo diéu hoa
phuc vu, gom:
- Bo loc hoi nuéc
- Van diéu chinh &p suat
- bong hé chi thi
- B6 tra dau bao quan
6. Thiét bi phan phoi va diéu khién khi nén.
Hinh 2.13 m6 ta mot hé théng phan phoi khi nén. Hé théng ong dan thuong
duoc dat doc theo hudng cung cap khi nén, voi do doc tir 1-2%.

B dic1-2%

Binh apdanh
cho hé thdng

Compressor

Bi thidt bi
Semce umt Ha0 thil

Binh ép trung gian
G Binh ap luc

_ 4

i an A nuéc "Van xd neéc

Hinh 1.2 Mot hé thong phan
phoi khi nén

DPuong kinh cua dng dan duoc lua chon phu thudc vao yéu cau vé ton that &p
Suét trén duong dan tinh tir nguén dén noi tiéu thy, theo tiéu chuan khong vuot
qua 0,1 bar.
Co sd lua chon:
- Luu luong can thiét
- b6 dai dudng dan
- Ton that &p suét cho phép
- Ap suat van hanh
- S6 diém can kiém tra luu luong trén duong dan
7. Thiét bi chap hanh trong hé thong khi nén.
1.1. Khdi niém
Co cau chap hanh cé nhiém vu bién d6i nang luong khi nén thanh ning
lugng co hoc.
Co cau chap hanh c6 thé thuc hién chuyén dong thang (xylanh) hoic
chuyén dong quay (dong co khi nén).



7.2. Xy lanh
- Xy lanh tac dong don ( xylanh tac dong mét chiéu)
- Xy lanh tac dong 2 chiéu (xy lanh tac dong kép)
7.3. Dong co khi nén
DPong co khi nén 1 co cdu chap hanh, c6 nhiém vu bién doi ning luong
thé ning, dong ning cua khi nén thanh niang luong co hoc- chuyén dong quay
Pong co khi nén c6 nhiing wu diém:
- biéu chinh don gian momen quay va sé vong quay
- Pat dugc s6 vong quay cao va diéu chinh vo cap
- Khéng xay ra hu hong, khi c0 tai trong qué tai
- Gi4 thanh bao dudng thap

Pong co quay mot chiéu Pong co quay hai chiéu

Hinh 1.3: Ky hiéu dong co khi nén



