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Bai 1: BAI MO DAU

Gidi thiéu:

Bom, quat, mdy nén la céc thiét bi duoc sir dung rong rai trong cac nganh
cong nghiép, dic biét trong nghé K¥ thuat may lanh va diéu hoa khong khi.
Muc tiéu:

- Trinh bay dugc mot s6 tinh chat chung cuia bom, quat, may nén.

- Phan loai duoc cac loai bom.

- Phan loai dugc cac loai quat.

- Phan loai dugc cac loai may nén.
Noi dung chinh:
1. KHAI NIEM CHUNG:
Muc tiéu:

Dinh nghia dugc bom, quat, may nén.
* Bom, quat, may nén: Thudc loai cdc may thuy luyc va may thuy khi.

+ Bom 1a thiét bj dung dé di chuyén dong méi chat va tang ning luong cia
dong moi chat. Khi bom 1am viéc ning luong ma bom nhan duoc tir dong co s&
chuyén hoa thanh thé ning, dong ning va trong mot chimg muc nhat dinh thanh
nhiét ning ctia dong mdi chat.

+ May dé bom chat khi, tuy thudc vao ap suét dat duoc duoc goi 1a quat,
may hut khi va may nén khi.

Quat 1a may dé di chuyén chét khi v&i co so ting ap € < 1,15 (e - ty s6 gitra
ap suat cira ra va ap suit ctra vao ciia mdy) hay ap suét dat duoc p < 1500 mmH20.

May hat khi 1a may lam viéc v6i & > 1,15 hay 4p suat dat duoc p > 1500
mMmH,0 nhung khong c¢6 1am lanh nhan tao.

May nén khi 1a may lam viéc voi € > 1,15 hay ap suat dat dugc p > 1500

mMmH0 va ¢6 1am lanh nhén tao ¢ noi xay ra qua trinh nén khi.
2. PHAN LOAL:
Muc tiéu:

Phan loai dugc cac loai bom, quat, may nén.
2.1. Bom:
2.1.1. Theo nguyén Iy lam viéc va ciu tao ctia bom c6 3 loai:
a. Bom canh dan gom:

- Bom ly tam

- Bom huodng truc

- Bom hudng chéo

- Bom xoay
b. Bom thé tich gom:



- Bom piston
- Bom roto
- Bom piston - roto
c. Bom phun tia.
2.1.2. Theo cong dung:
- Bom cip nudc ndi hoi (trong cac nha may nhiét dién)
- Bom dau (trong céc hé théng truyén dong thuy lyc)
- Bom nhién liéu
- Bom ctru hod
- Bom hoa chit. ..
2.1.3. Theo pham vi ¢t ap va luu lugng str dung:
Nguoi ta chia bom thanh cac loai: bom c6 ¢t ap cao, trung binh hoac thép;
bom c6 luu lugng 16n, trung binh hoac nho.
2.2. Quat:
Quat chi c6 loai canh dan gém:
- Quat ly tam
- Quat hudng truc
2.3. May nén:
May nén c6 ba loai:
* May nén canh dan: gdm
+ May nén ly tam
+ May nén hudng truc
* May nén thé tich: gdm
+ May nén piston
+ May nén roto
* May nén phun tia
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Bai 2: CAC NGUYEN LY HOAT PONG CUA BOM, QUAT, MAY NEN
Giéi thiéu:
Pé ¢6 thé van hanh, lép dat duoc céc thiét bi bom, quat, may nén, sinh vién
phai ndm dugc nguyén 1y hoat dong cia bom, quat, may nén.
Muc tiéu:
Sau khi hoc xong bai nay hoc sinh c6 kha nang:
- Trinh bay duoc nguyén 1y thé tich
- Trinh bay dugc nguyén ly ly tdm
- Trinh bay dugc nguyén 1y canh nang
- Trinh bay dugc nguyén 1y phun tia
Noi dung chinh:
1.NGUYEN LY THE TiCH:
Muc tiéu:
Hoc xong phan nay sinh vién c6 kha nang trinh bay dugc nguyén 1y thé tich.

Vanhut 7y day

Chat
cong tac

Hinh 2.1: Nguyén ly lam viéc mdy nén piston
May thé tich lam viéc theo nguyén 1y nén chit 1ong trong mot thé tich kin
duéi tac dung cta piston (chuyén dong tinh tién ctia piston trong xylanh) hay roto
(chuyén dong quay cuia roto trong stato). Do bi nén nén thé ning ciia dong chay
thay d6i con dong nang hau nhu khong doi, do d6 con goi may thé tich 1a may thuy
tinh.
C6 ba loai may thé tich dién hinh 1a mdy piston (vét chén c6 chuyén dong
tinh tién) va mdy piston roto (vat chén co chuyén dong tinh tién nho chuyén dong
quay cua khéi roto. V& nguyén tic, bat cir may thé tich nao ciing c6 thé 1am duoc
hai nhi€ém vy bom va dong co.
2.NGUYEN LY LY TAM:
Muc tiéu:
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Hoc xong phan nay sinh vién c6 kha nang trinh bay dugc nguyén 1y thé tich.

L. —Ong day

Banh cong tac

Mit bom

Banh cong tac

Hinh 2.2: Nguyén ly lam viéc bom ly tam

Khi bom 1am viéc, banh cong tic quay, cic phan tir chit long & trong banh
cong tac dudi anh hudng cia luc ly tim bi don tir trong ra ngoai chuyén dong theo
cac mang dan va di vao éng day voi ap sut cao hon, d6 13 qua trinh day cta bom.
Pong thoi ¢ 161 vao ctia banh cong tic tao nén mot ving co ap suit chan khong, va
duéi tac dung cta 4p suit & bé chira 1on hon 4p suat & 16i vao ctia bom, chét 1ong
& bé hut lién tuc bi hut vao bom theo dng hat. P 14 qua trinh hut cia bom. Qua
trinh hat va ddy caa bom 1a cac qua trinh lién tuc, tao nén dong chay lién tuc qua
bom
3. NGUYEN LY CANH NANG:
Muc tiéu:Trinh bay dugc nguyén ly canh nang.

1. Bo phdan dan huong vao 2. Thdan bom
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3. Banh cong tic 4. Mirc chat long 5. Truc bom

Khi bom lam viéc, banh cong tac quay trong méi truong chat 1ong va do ¢
cac canh dan mit cong dang cong xon (cong theo khong gian 3 chiéu) nén chat
long dugc hit vao bom theo quy dao xoan dc doc theo truc. Pé giam ton thit ning
luong cua dong xodn dc, sau khi ra khoi banh cong tac, dong chay di qua bo dan
huéng dé khor thanh phan chuyén dong quay cta dong chay. Qua bo phan din
huéng, dong chay tré nén song song vdi truc, vi thé cho nén goc do bd tri va bién
dang canh dan hudng phai sao cho phi hop véi dong chdy sau banh cong tac.
4. NGUYEN LY PHUN TIA:
Muc tiéu: Trinh bay dugc nguyén 1y bom phun tia

Bom phun tia hoat dong trén co s& cua phuong trinh Bernoulli. Nguyén 1y
lam viéc ctia bom phun tia co ban 13 bién 4p niang cua dong luu chat thanh dong
nang va nguoc lai. Chat 1ong ctia dong tia 1a chat 1ong lam viéc, chat 16ng 1am viéc
co thé cung loai hodc khac loai voi chét long dugc bom. PO chan khong trong
khoang hat ctia bom phun tia duoc tao ra do sy giam thé niang dan dén su ting dong
ning tuong Gmg. V& két ciu ndi chung ¢ cic bom phun tia déu nhu nhau chi khac
nhau & chd voi phun.
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BAI 3: BOM
Gidi thiéu:

Bom 13 mot thiét bi sir dung rdng réi trong cac nganh céng nghiép, dich vu
nhu xr 1y nudc thai, cap thoat nudc d6 thi hay thuy loi, ché bién thuy hai san, hé
théng diéu hoa khong khi Water chiller, ché tao co khi....

MGdi sinh vién chuyén nganh can phai dugc trang bi cac kién thirc 1y thuyét
vé céu tao, nguyén ly hoat dong cua céc loai bom cling nhu ky nang thyc hanh nhu
lép dat, van hanh, bao dudng céc loai bom.

Muc tiéu:
Sau khi hoc xong chuong nay hoc sinh c6 kha nang:

- V& duoc ciu tao cac loai bom thé tich

- Trinh bay duoc nguyén 1y hoat dong cia cac loai bom thé tich.

- V& duoc cu tao cac loai bom canh dan.

- Trinh bay dugc nguyén 1y hoat dong ctia cac loai bom canh dan.

- Lap rap, bao dudng, van hanh dung k¥ thuat bom ly tim.

Noi dung chinh:
1. BOM PITTONG:
Muc tiéu:

- V& duogc cdu tao va trinh bay duoc nguyén 1y 1am viéc cia cac loai bom
pittong.

- Trinh bay duoc wu nhugce diém va pham vi tng dung cta cac loai bom
pittong

- Van hanh, cua, bo, thao, I'Zip cac loai bom pittong

- Rén luyén k¥ ndng quan sat, thyc hanh

- Thao tac can than, chinh x4c, an toan

-Yéu nghé, ham hoc hoi, c6 tu duy doc lap
1.1. Bom pittong tdac dung don:

1.1.1. Ciu tao:

Hinh 3.1: Cdu tao va nguyén Iy lam viéc ciia bom piston tdc dung don
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1.Piston, 2.Xylanh, 3.0Ong ddy, 4.Van ddy, 5.Budng lam viéc, 6.Van hit,
7.0ng hit, 8.Bé chita nwéce, 9.Tay quay, 10.Thanh truyén

1.1.2. Nguyén ly hoat dong:

Pau dav L .
Van day dong bau dav

ﬂ Van day mé

Van it mé

| Pau hat Pau hut

Hinh 3.2 Nguyén ly lam viéc cuia bom pitong tdac dung don

Bom piston dugc kéo bdi dong co, chuyén dong quay cua truc dong co duogc
bién d6i thanh chuyén dong tinh tién ciia piston 1 trong xilanh 2 nhd hé thong
thanh truyén tay quay v6i hanh trinh S = 2R (R- chiéu dai tay quay)

Hai diém Bl1, B2 cua piston tuong ddi voi hai vi tri Cl, C2 cua tay
quay. Khi trong budng lam viéc 5 chtra day chit 1ong, néu tay quay tir vi tri C2
quay theo chiéu mili tén thi piston di chuyén tir B2 vé phia trai. Thé tich budng 5
tang dan, ap suat p trong d6 giam di va bé hon ap suat mit thoang bé chira pa (p <
pa). Do d6 chat long tir bé hut qua van hut 6 vao budng 1am viéc 5, trong khi d6
van diy 4 dong. Khi piston chuyén dong tir B2 —B1 bom thuc hién qué trinh hut .
Khi tay quay dén vi tri C1 (piston dén vi tri B1) thi qua trinh hut cia bom két thuc.

Sau d0, tay quay tiép tuc quay tir C1 — C2, piston doi chiéu chuyén dong tir
B1 — B2. Thé tich budng lam viéc giam déan, ap suat chit 1ong ting 1én, van hit 6
bi dong, van day 4 mé chat long chay vao dng day. Qua trinh piston di chuyén tir
B1—B2 goi 14 qua trinh day.

Nhu vay, cir mdt vong quay cua tay quay thi bom thyuc hién duoc 2 qua trinh
hut, day lién nhau. Néu tay quay tiép tuc quay thi bom lai 1ap lai qua trinh hat va
day nhu cii. Do d6 qua trinh hit va day caa bom piston gian doan va xen ké& véi
nhau. Mot qua trinh hat va day ké tiép nhau goi 1a mot chu ky lam viéc ctia bom.
1.2. Bom pittong tac dung kép:

1.2.1. Céu tao:
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Hinh 3.3: Nguyén Iy cdu tao ciia bom piston tdc dung kép
1, 4. Van hit; 2, 3. Van day
1.2.2. Nguyén ly lam viéc:

van day dong van day mo
pittong
thanh
—r truyen
1
xylanh

van hat dong van hut mé

Hinh 3.4: Nguyén Iy lam viéc
Khi pittdng chuyén tir trai sang phai thi phia trai thuc hién qua trinh ht, phia
phai thuc hién qua trinh day va nguogc lai. Nhu vay véi mdi vong quay cua truc
chinh thi bom thyc hién duoc hai 1an hat va hai 1an déy.



1.2.3. Cong thtrc tinh luu luong:
Luu luong 1y thuyét trung binh:
* Thé tich lam viéc trong mot chu ky:
- Béi v6i bom tac dung don: q =F.S
- Béi v6i bom tac dung kép: q = SQ2F —f)
7Z'D2
4

Trong do: F: dién tich lam vi¢c cua mat piston, F = (D- duong kinh pittong)

.

2 1
j (d — duong kinh thanh truyén)

f: dién tich mit cét thanh truyén, f =

S: hanh trinh cuda pittong
* Lueu heong 1y thuyét trung binh:
- Bom tac dung don:
gn F.Sn

Q =60 80 (md/s)

- Bom tac dung kép:
S.n
=(2F-f)— (m®
Q =( )60 (m°/s)

n: s6 vong quay trong mot phut cia truc bom.

1.3. Bom pittong quay:
Pic diém cua bom pittong quay:

- Tao duoc ap suét cao véi luu lugng khong 16n 1am;

- C6 kha niang thay d6i luu luong mot cach dé dang, trong khi vin gitt
nguyén ap sudt va sé vong quay lam viéc (4p suit 1am viéc khong phu thudc
vao luu luong va sd vong quay);

- Hiéu suit tuong ddi cao;

- Pham vi diéu chinh 16n;

- S6 vong quay lam viéc twong ddi 16n nén c¢6 kha ning ndi truc tiép véi cac
dong co dién thong thuong.

1.3.1. Ciu tao:

Bom pittdng quay 1a loai c6 cot ap rat cao va co hai loai bom pittdng quay
huéng kinh va pittong quay hudng truc, ding trong cong nghiép, nguyén tic hoat
dong cua nd dé don gian ta 14y loai bom pittong quay hudng kinh dé mo ta.
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Hinh 3.7: Nguyén Iy cdu tao va hoat ddng ciia bom pitténg roto.
1.Vanh tru, 2.Pittong, 3. Ong lot, 4.Vach ngan, 5.Roto
CAu tao bom bom pittong ro to gdm phan cb dinh gdm vanh tru 1 va véach
ngin 4. Phan quay gém rd to 5 ¢ tim quay léch tdm e véi truc cta vanh trul, cac
pittdong 2 dich chuyén trong cac ranh ( cac xi lanh ) cta 5, éng 16t 3 ép vao 5 va cé
thé thay thé khi bi mon
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1.3.2. Nguyén ly hoat dong:

Khi réto quay theo chiéu kim ddng ho thi cac pittong ciing quay theo, dong
thoi tinh tién qua lai trong xi lanh tao ra qua trinh hat va day chat long. Vach ngin
dung yén. Khong gian trong 6ng 16t chia lam hai phan: phan trén vach 1a ctra hit,
phan dudi 1 ctra ddy cua bom. Khi pittdng dén phan trai cia dudng C - C 13 vira
hoan thanh qué trinh day va bat ddu qué trinh hat, con khi dén vi tri bén phai thi
nguoc lai. Quang chay ctia mdi pittdng 1a S = 2e. Bom nay ¢6 uu diém 1a tao cot ap
rat cao, cO thé dat dén 350 at khi vong quay 16n n = 6500 v/ph (dung trong céc
dong co may bay) va luu luong dong déu; nhuge diém chinh cta nd 14 ciu tao phic
tap va luu lwong nhé (tir 0,2 ... 25 m3/h).

1.3.4. Cong thuc tinh luu lugng:

Luu luong ctiia bom piston - roto phu thudc vao kich thude xilanh, sé xilanh
va sd vong quay cia roto. ’

Trong mot vong quay cua roto, lugng chat long ma mdt piston c6 duong kinh

ﬂd 2

la d déy duoc la: —5 28

Néu bom c¢6 Z pittong thi luu luong 1y thuyét ctia bom trong mét chu ky 1am
2
viéc (luu lugng riéng) 1a: 4, = 2 2e.

Vay luu luong 1y thuyét ctia bom véi s6 vong quay n trong mét don vi thoi
2

d
gian: Q =q,n =TZG.Z.H

1.4. Uu, nhwoc diém va ieng dung ciia bom pittong:
1.4.1. Uu diém:
- €0 thé tao nén ap suét lon.
- CAu tao don gian.
1.4.2. Khuyét diém:
- Chuyén dong cua chat long qua bom khéng déu. Do d6 luu lwong caa
bom dao dong.
- Két cau ciia bom twong ddi cong kénh.
1.4.3. Ung dung:
Khi bom chit 10ng can 4p suét cao hodc rat cao (tir 200 at tr 1én) va luu
luong twong d6i nho.
1.5. Vin hanh, thdo lip bom pittong:
Van hanh bom pittong:
* Cdc bude chuan bi trudce khi van hanh bom:
1. Kiém tra bom va dong co phu hop voi diéu kién véan hanh.



12

2. Tat cac cac van dau hat va dau day phai mo trude khi khai dong bom.

3. Quay thtr truc ndi giita bom va dong co co bi ket hay khong.

4. Can mdi bom trude khi khoi dong bom.

5. Lap dat van an toan trén dau day ctua bom dé bao vé bom khi dau day bi
tat nghén vi Iy do nao do.

6. Néu chat 1ong can bom c6 13n hat ran thi can phai lap ludi loc & duong
hut.

7. Kiém tra lai tat ca cac thiét bj an toan da lép dat trudc khi van hanh bom.
* Cdc yéu cau khi van hanh:

1. Dimg bom néu léng khong qua bom. Vi bom hoat déng & trang thai kho
chi trong vai gidy ciing c6 thé pha hity cdc dém kin va cac chi tiét bén trong bom.

2. Ap suét hit phai thich hop véi bom nham dam bao hoat dong binh thuong
cua bom.

3. Thong s6 van hanh bom khong duoc sai khic véi cac thong sd thiét ké cua
no.
2.2.2.Théo lap, stra chita bom pittong:
* Théo bom ra khoi hé thong:

- Ngit nguodn dién cap cho dong co

- Pong tat ca cac van trén dau hat va day dé co 1ap bom.

- M& nut xa long ra khoi khoang bom

- G& bom ra khéi bé may
* Théo cdc chi tiét cia bom pittiong:

- Théao cac dém kin truc co, giodng va bac dan.

- Théo truc co va b bi

- M& cac bulong dé thao nip sau ctia bom

- Théo vong chit O, b bi, vong dém, 10 xo.

- Théao b pittong va chdt quay

- Théo cac pittong va ranh ap luc
* Sira chita — vé sinh cdc chi tiét bom:

- Kiém tra dau truc co c6 bi mai mon hay khong, néu c6 mai mon nén dia lai
cho déu.

- Thay thé cac dém kin bi hu hong

- B truc co va cac pittong can kiém tra mai mon, néu c6 can stra chita hodc
thay thé.

- V& sinh cac chi tiét sach s& b?mg dau nhe.
2.2.3. Béng may, thuc hién vé sinh cong nghiép:

- Trinh tu I'Zip cac chi tiét bom nguoc lai vai trinh tu thao.
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- Kiém tra, chay thtr.
2. BOM HUONG TRUC:

- V& duogc ciu tao va trinh bay duoc nguyén 1y lam viéc cua cac loai bom
hudng truc.

- Trinh bay dugc uu nhuoc diém va pham vi tng dung cua cac loai bom
hudng truc.

- Van hanh, cua, b, thao, lép cac loai bom hudng tryc.

- Rén luyén k¥ ndng quan sat, thuc hanh

- Thao tac can than, chinh x4c, an toan

-Yéu nghé, ham hoc hoi, c6 tu duy doc lap
2.1. Céu tao:

Bom huédng truc thuéc bom canh din. Hé théng canh bom duoc lip trong
mot ong hinh try. Pay 14 loai bom c6 két cau don gian nhat. Bom hudng truc c6 thé
dit nam ngang hodc thang dung.
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Hinh 3.8: Cdu tao bom hwong truc kiéu truc ditng
1,6 - than mdy bom va cum 6 truc ; 2 - banh céng tac; 3 - cdnh ciia banh céng tac;
4 - truc; 5 - canh hwéng dong; 7,8 - biéu do toc dp dong chdy sau cira ra cdnh
hwéng dong va triede cira vao bang cong tac; 9 - phan heu tuyén.

truc bom

banh céng tac

Hinh 3.9: Céu tao bom hwong truc kiéu truc ngang

2.2. Nguyén ly lam viéc:

fluid out

fluid in |

A
o T
: =

—_—

\

Hinh 3.10 So' d6 nguyén Iy lam viéc ciia bom hwéng truc

Chét long qua canh bom cé quy dao chuyén dong doc truc, khi d6 chit long
nhan ning luong tir dong co truyén cho thong qua canh bom. Chat 16ng ra khoi
canh bom va di vao cac canh huéng dong ¢ ctra ra. Do cau tao cta canh hudng
dong lam tc d cia chat l1ong giam, bién cot 4p dong thanh cot ap tinh. Ngoai ra
canh hudng dong con lam cho chat 16ng theo hudng cta vo bom. Chat 16ng qua
bich nbi éng di vao dudng 6ng ddy va vao hé thong.
2.3. Uu, nhwoc diém, teng dung bom huéng truc:
2.3.1. Uu diém:

- Luu ludng 1on
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- Hiéu suét cao

- Kich thuéc nho gon, cong suét 1on.

- Thich hop dé bom chét 16ng ban.

- Thiét bi don gian, phuc vu va khai thac don gian.
2.3.2. Nhuoc diem:

- Cot ap nho, kha nang ty hut kém do dé chi sir dung & nhung noi can luu
luong cao, cot ap thap.
2.4. Vian hanh, théo lip bom hwdng truc:
2.2.1.Van hanh bom hudng truc:
* Cdc bude chuan bi trude khi vin hanh bom:

1. Kiém tra bom va dong co pht hop véi diéu kién van hanh.

2. Tt cac cac van dau hat va dau day phai mo trude khi khai dong bom.

3. Quay thtr truc ndi gitta bom va dong co co bi ket hay khong.

4. Can mdi bom trude khi khoi dong bom.

5. Lap dit van an toan trén dau ddy cua bom dé bao vé bom khi dau day bi
tat nghén vi Iy do nao do.

6. Néu chét 1ong can bom c6 1an hat ran thi can phai lap luéi loc & duong
hut.

7. Kiém tra lai tat ca cac thiét bi an toan da lip dat trude khi van hanh bom.
* Cdc yéu cau khi van hanh:

1. Ding bom néu long khong qua bom. Vi bom hoat dong & trang thai kho
chi trong vai gidy ciing c6 thé phé hity cac dém kin va céc chi tiét bén trong bom.

2. Ap suét hut phai thich hop véi bom nham dam bao hoat dong binh thuong
cua bom.

3. Thong s6 van hanh bom khong duoc sai khac véi cac thong so thiét ké caa
no.
2.2.2. Théo lap, stra chita bom huéng truc:
* Théo bom ra khoi hé thong:

- Ngat nguén dién cap chodongco

- Pong tat ca cac van trén dau hit va day dé co 1ap bom.

- M6 nut xa long ra khoi khoang bom

- G& bom ra khoi b¢ may
* Thdo cdc chi tiét cua bom huong truc:

- Théo nip bom

- Thao cac dém kin

- Thao truc co

- Thao banh cong tac
* Sira chita — vé sinh cdc chi tiét bom:



16

- Kiém tra dau truc co ¢6 bi mai mon hay khong, néu c6 mai mon nén diia lai
cho déu.

- Thay thé cac dém kin bi hu hong

- B0 truc co va banh cong tac can kiém tra mai mon, néu c6 can sira chita
hoic thay thé.

- Vé sinh céc chi tiét sach s& béng dau nhe.
2.2.3. Bbong may, thuc hién vé sinh cong nghiép:

- Trinh ty lap céc chi tiét bom ngugc lai véi trinh ty thao.

- Kiém tra, chay thu.
3. BOM BANH RANG:
Muc tiéu:

- V& duge ciu tao va trinh bay dugc nguyén ly lam viéc cua cac loai bom
banh rang.

- Trinh bay duoc uvu nhuoc diém va pham vi ing dung ctia cac loai bom
banh rang.

- Van hanh, cua, b0, théo, lép cac loai bom banh rang.

- Rén luyén k¥ nang quan sat, thuc hanh

- Thao tac can than, chinh xac, an toan

- Yéu nghé, ham hoc hoi, c¢6 tu duy doc 1ap
3.1. Céu tgo:

Pém kin

Péu hat
Banh ring
chu déng

\Tmc dong co

Pém kin

Pau day

Bac lot
Banh rang
bi dong

Hinh 3.11: Cdu tao bom banh rdng dn khép ngodi
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Hinh 3.12: Cdu tao bom banh rang dn khdp trong

1.Ddu hit, 2.Vé bom, 3.Banh bi dong, 3.Chén kin ting dp hinh ban nguyét,
4.Bdanh chi déng, 5. Truc truyén déng, 6. Phan chat long dién day trong
chan rang, 7. Pau day

3.2. Nguyén ly hoat dong:

'chﬁt long ra
=

Banh rang

Bong day
e day chu dong

Banh rang = ong hat
bi dong E
Chat long vi
g Chat long vao

Hinh 3.13: Nguyén ly hoat dong cua bom banh rang

Khi bom lam viéc, banh rang chu dong quay kéo theo banh rang bi dong
quay theo, chat 16ng chta day trong cac ranh giita cac rang ngoai vung an khép
dugc chuyén tir hong hit qua hong dy vong theo vo bom (theo chiéu chuyén dong
ctia banh ring). Vi thé tich chira chat 1ong trong hong day giam khi cac ring cia
cap banh ring vao khép, nén chét 1ong bi chén ép va don vao ng day vai ap suat
cao, goi 14 qua trinh ddy. Pong thoi véi qua trinh déay thi & trong hong hit xay ra
qua trinh hiit nhu sau: khi cac rang ra khoi khdp, thé tich chia chét 1ong ting, ap
suit chat 1ong giam xudng thip hon 4p suit trén mit thoang cua bé hat 1lam cho
chét 10ng chay qua dng hit vao bom. Qua trinh hut ddy chét 1ong xay ra dong thoi
va lién tuc.
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3.3. Tinh luu lugng:
Luu lugng trung binh:
Luu lugng trung binh ctia bom bénh rang dugc tinh theo cong thirc:
Q=qn
Trong d6: q 1a luu lugng ri€ng cua bom trong mot chu ky
n 12 s6 chu ky trong mot thoi gian.
* Tinh luu luong riéng:
Gia sir thé tich mot ranh bang thé tich mot ring.
Goi a la thé tich cua mot rang:

a~hbt
2

Trong d6: t la budc rang, t = ”é_D

D la duong kinh vong lan.

h 1a chiéu cao an khdp, h =2m , m [d modun cua banh rang
Z 1a s0 rang
B 1a chiéu dai rang (chi€u rOng rang)

7D
Av- A~ 2mbh—
Vay: 27

Khi 2 banh riang quay 1 vong, thé tich chét 1ong duoc chuyén qua bom tir
bong day dén bong hut 1a 2Za

Vay luu luong ctia bom véi sd vong quay n trong mdt don vi thoi gian la:

Q1 =2Zan = 2n.Dmbn

Néu sd rang ciia banh ring khong nhu nhau thi 14y s6 rang Z; cta banh ring
chu dong dé tinh.

Péi voi banh ring c6 s6 rang nhd Z = 6 + 12 thi thé tich cua rénh 16n hon thé
tich cta rang, khi d6 trong cong thirc trén nguoi ta thay 7 bang hé s6 3,5. Ta c6: Q;
= 7Dmbn

Ma m = d/Z, nén luu lugng co thé tinh theo cong thirc sau:

D2
Q=T. - bn

3.4. Uu, nhwoc diém va pham vi itng dung:
3.4.1. Uu diém:

- Két cau don gian, dé ché tao.

- B9 tin cay cao, kich thudc nhé gon .

- S6 vong quay va cong suat trén mot don vi trong luong 10n.
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- C6 kha nang chiu qua tai trong mot thoi gian ngan.
3.4.2. Nhuoc diém:

- Gay rung dong va tiéng on
3.4.3. Pham vi ung dung:

Dung dé bom céc loai chat long c6 d6 nhot cao, dac bi€t st dung rong rai
trong bom dau.

3.5. Vian hanh, thdo lip bom bdnh ring:
2.2.1. Lap dit bom banh ring:

- Theo tiéu chuan HIS (Hydraulic Institute Standards) khi ldp dat bom, dong
co bom va bé bom can tudn thu cac quy tit sau:

1. Vi tri 13p dit bé may phai chic chin va bing phang.

2. Bom va dong co bom phai dugc gén chat vao bé bom. B¢ bom phai dugc
gén chit vao mit dat hodc vi tri chic chén.

3. Bdi véi bom ma dong co nam roi, tryc gangitta bom voi dong co phai dam
bao chan chan.

4. Bém chén khdp nbi co khi gitra bom va dong co phai dam bao tryc chuyén
dong linh hoat tranh lam tang tai ctia bom khi bom hoat dong.

5. Sau khi gén truc bom vo1 dong co can lép vo bao vé cac khop ndi co khi,
v6 bao vé nay dugc gin chit v4i bé may.

6. Pau hut cia bom cang gan ngudn chét 16ng can bom cang tot.

7. Bom va dong co can dugc thuong xuyén kiém tra va bao dudng.

8. Bom va dong co can thuong xuyén lam sach, tranh tich bui gy hu hong
bom.

* Cdc yéu cau chung doi voi dwong ong:
Theo tiéu chuan HIS, trudc khi lap dat bom can chi y dén duong 6ng can lap dat.

1. Tat ca cac dudong 6ng phai c6 gia dd va duoc sap xép hop 1y so véi cira
vao va ra cia bom.

2. Cac duong 6ng phai duogc thiét ké giam thiéu ma sat khi hoat dong.

3. Pudng 6ng hut nén c6 cung kich thude hodc 16n hon so véi clra vao va
clra ra cua bom.

4. Cac duong ong phai duoc lap dat sao cho viéc thdo bom khi can bao hanh,
bao dudng dugc dé dang. Cac van hay khép ndi duoc la“ip dat dam bao bom duoc co
1ap khi bao tri, bdo dudng.

5. Hé thong dudng ong phai duoc 1am sach trudc khi lap dudc bom.

* Cdc yéu cau doi véi bom banh rdng:

1. Can phai lap van an toan trén dau day ciia bom va phai ndi pypass giira

duong day véi thung chira.
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2. Trén duong hat cua bom phai ¢o6 ludi loc.

3. Mat d6 chat ran phai thip hon 1% thé tich. Néu vuot qua 1% sé& lam giam
hiéu suét ctua bom.
* Cdc yéu cau doi véi dong co bom:

1. Pong co phai phi hgp v6i bom va diéu kién lam viéc ciia hé thong.

2. Pién ap cung cho cap dong co phai phi hop véi dién ap ghi trén nhan cia
dong co.

3. Khong dugc van hanh dong co vugt qué cac thong ) ky thuat cta nd.

4. Bong co phai dugc thuong xuyén kiém tra, bao dudng va thay thé néu can
thiét.
2.2.2. Van hanh bom béanh rang:
* Cdc bude chudan bi triede khi van hanh bom:

1. Kiém tra bom va dong co phu hop voi diéu kién van hanh.

2. Tt cac cac van dau hut va dau day phai mé trude khi khoi dong bom.

3. Quay thtr truc ndi gitta bom va dong co co bi ket hay khong.

4. Can mdi bom trude khi khoi dong bom.

5. Lap dit van an toan trén dau day cua bom dé bao vé bom khi dau day bi
tat nghén vi Iy do nao do.

6. Néu chét 1ong can bom c6 1dn hat ran thi can phai lap luéi loc & dudong
hut, phai dam bao rang luong hat ran chiém khong quéa 1% thé tich chét long.

7. Kiém tra lai tat ca cac thiét bj an toan da I'Zip dat trudc khi van hanh bom.
* Cdc yéu cau khi van hanh:

1. Dimng bom néu 16ng khong qua bom. Vi bom hoat dong & trang thai kho
chi trong vai gidy ciing c6 thé pha hity cdc dém kin va cac chi tiét bén trong bom.

2. Bom nén dugc van hanh & ap suét chénh 1éch it nhat 20PSI dé dam bao
cac chi tiét bén trong dugc boi tron tét bang chat 1ong bom.

3. Ap suét hut phai thich hop véi bom nham dam bao hoat dong binh thuong
cua bom.

4. Thong sb van hanh bom khéng duogc sai khac véi cac théng so thiét ké cua
no.
2.2.3. Théo lap, stra chita bom banh ring:
* Thao bom ra khéi hé thong:

- Ngit nguén dién cap cho dong co

- Déng tat ca cac van trén dau hat va day dé co 1ap bom.

- M& nut xa long ra khoi khoang bom

- G& bom ra khéi bé may
* Thdo cdc chi tiét cia bom banh rang:
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- Noi l6ng dinh dc dé thao vanh khép nbi tir truc ctia bom.

- Thao truc co

- Thao cac dém kin

- Théo cac phan cta khoang bom: thao 4 dai 6¢ gan cac phan cua khoang
bom v&i nhau

- Théo cac vong dém, cac chi tiét ra khoi khoang bom.

- Thao bo truc co — banh rang

- Théo céc chét gift bac ¢6 truc tir phan trudc va phan sau cta khoang bom.

- Théo céc bac ¢6 truc tir phan trudc va sau cta khoang bom.
* Sira chita — vé sinh cdc chi tiét bom:

- Kiém tra dau truc co ¢ bi mai mon hay khong, néu c6 mai mon nén dia lai
cho déu.

- Thay thé cac dém kin bi hu hong

- BQ truc co va cac banh rang can kiém tra mai mon, néu c6 can sira chira
hoic thay thé.

- V& sinh céc chi tiét sach s& br?mg dau nhe.

Nhitng hu hong thudng gip ¢ bom banh ring - bién phap khic phuc:

HIEN TUQNG NGUYEN NHAN BIEN PHAP KHAC PHUC
Puong hat phai dugc dién
Bom khong dugc dién day | dy long.
chat 16ng (moi bom) Tang 4p suét hut.
Mo van hut.
Truc quay khong dung |Pao chiéu quay dong co hodc
chiéu. dao nguoc dau hat va day
Bom khong bom | Cac van hut, day dang | Mo tat ca cac van ¢ dau hut
duoc chat long dong. va day.
Van bypass dang mo Dong van bypass
Lot khi trén dudng hut Siét chit cac moi noi.
bam bao duong hut duoc
dién day long.
Tat nghén tai ludi loc. Lam sach luéi loc
Bom bi mon hay bi hong | Sira chita, bdo tri may bom.
Ap suat hut qua thap Tang 4p suét hut.
Luu lugng chat 1ong Pam bao duong ong hut
& dau day khong dat khong qua dai.
yéu cau. Mo hoan toan cac van hut
Van bypass dang m¢& Dong van bypass
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Ludi loc bi tat mot phﬁn

Lam sach ludi loc

Toc do dong co qua thép

Tang toc d6 dong co néu co
thé.

St dung bom c6 kich thudc
16n hon néu can.

Bom bi mon hodc bi hong

Stra chita, bdo tri may bom.

Luu lugng chat long
¢ duong hut giam.

Bom khong duoc dién day
chat long.

Can dién day chat long cho
bom.

Lot khong khi vao duong
hut.

Siét chat cac moi ndi.

Kiém tra cac dém kin.

bam bao duong hut duoc
dién day long.

Tang do nhét cua chat
long.

Gia nhiét cho chat léng dé
giam do nhot.
Giam toc do bom.

Di¢n ndng tiéu thy
tang vugt mic thong
thuong.

Do nhét chat long vuot
murc quy dinh.

Gia nhiét cho chat long dé
giam do nhot.
Giam toc do bom.

Do chénh ap suat vuot
muc quy dinh

Tang duong kinh ong.

Khe hé banh rang khong
phu hgp vo6i do nhot cua
chat long.

Diéu chinh d0 hd cia cac
banh rang phu hop véi do
nhdt cua chat 1ong.

Mot s6 chi tiét trong bom
bi mai mon.

Thay thé cac chi tiét bi mai
mon.

Bom bi mon rat
nhanh

Céc hat ran 1an trong chat
long gy mai mon.

Lap luéi loc trén duong hit.
Han ché mat do hat ran trong
chat 1ong.

Giam toc do bom.

Ap suit dau day qua 16n.

Tang duong kinh ong.

Truc gan gitta dong co va
bom bi 1éch.

Can chinh lai truc.

Do 6n va do dao
dong vuot muic cho
phép

Bé may chua dugc co
dinh t6t do cac dai oc bi
noi1 long.

Siét chat cac dai o6c dé co
dinh b may cung nhu cd
dinh bom va dong co vao bé
may.

Bac c6 truc hay bac dan
cua bom bi mon

Thay méi

Bac ¢6 truc hay bac dan
dong co bi mon

Thay méi
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Bom b1 xam thuc Tang chi s6 NPSH ( net
positive suction head - cot ap
hut thuc)

Truc gén gitta dong co va | Canh chinh lai truc.

bom bi 1éch.

Bom bj 10 ri. bém kin bi hong Thay dém kin moi.

2.2.4. Bong may, thuc hién vé sinh cong nghiép

- Trinh tu 1ap céc chi tiét bom nguoc lai véi trinh ty théo.

- Kiém tra, chay thtr.
4. BOM ROTO — CANH GAT:
Muc tiéu:

- V& duoc cau tao va trinh bay duoc nguyén 1y lam viéc ciia bom roto canh
gat.

- Trinh bay dugc wu nhugce diém va pham vi tng dung ciia bom roto canh
gat

- Van hanh, cua, b, thao, le'ip bom roto canh gat

- Rén luyén k¥ nang quan sat, thuc hanh

- Thao tac cin théan, chinh x4c, an toan

- Yéu nghé, ham hoc héi, c6 tu duy doc 1ap
4.1. Céu tao:

Do léch tam

Viing nén

Vong truot -

Lo xo Diéu chinh do

b c
léch tam dau //‘
= | m// ‘
n (2277777777777 /) 2\
SR I\ N

e [ e I\
= v///////7///////// \’;l'
Pittong /////

Hinh 3.14: Céu tao bom canh gat

Diéu chinh do
léch tdm

Réto

4.2. Nguyén ly lam viéc:
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Bom g6m mot vo hinh tru trong d6 co6 roto, roto dugc dat I¢ch tam voi vo.
Khi roto quay cac canh gat truot trong cac ranh cua roto va gat chat 1ong. Phan
khong gian gidi han béi vé bom va roto goi 1a thé tich 1am viéc. Nho lyc day cua 1o
X0, cac canh gat ludn ti sat vao vé bom.

Canh gat ROTOR

Lo xo gift dinh
Vo bom vi cac canh gat
trong vo bom
PAUHUT PAUDAY

Hinh 3.15: Nguyén ly lam viéc cuia bom canh gat
Khi bom lam viéc quay theo chiéu miii tén, thé tich chua chat long tir A dén
C tang, ap suat trong chat 1ong giam, do d6 chét 16ng duoc hit vao bom. Khi canh
gat di chuyén tir C dén B, n6 1am giam thé tich chat 1ong, do d6 1am ting 4p suat va
day chat 1ong vao ong day.
4.3. Cong thirc tinh luu lugng:
Néu s6 canh gat du 16n, ta ¢ thé str dung cong thire tinh luu luong nhu sau:
q= 2eb(2rn.r-6.2);
Trong d6:  &: chiéu day canh gat
Z: sb canh gat.
r: ban kinh mat lam viéc cua vo bom
b: chiéu rong canh gat
Néu goi n 1a s6 vong quay cta bom trong mot phut, thi luu luong trung binh
1y thuyét cia bom trong mét gidy 1a:

_nq
Q= 50
neb
Q = E(2;z.r ~-6.2)

Thuong: ng=0,8+0,9
4.4. Uu nhwoc diém va pham vi irng dung ciia bom roto cdnh gat:

Bom roto — canh gat c6 két cu don gian 1am viéc it 6n, c6 kha niang diéu
chinh duoc luu luong. Loai may nay yéu cau viéce loc chét 1ong khat khe khi lam
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viéc. Pham vi lam vi¢c cua bom canh gat tac dung don tuong dbi hep nhung ddi vai
bom tac dung kép pham vi lam viéc dugc mo rong nhiéu linh vuc.
4.5. Vian hanh, thdo ldp bom roto cdnh gat:
2.2.1. Van hanh bom roto canh gat:
* Cdc budc chudn bi trude khi van hanh bom:

1. Kiém tra bom va dong co phu hop voi diéu kién véan hanh.

2. Tt cac cac van dau hat va dau ddy phai mé trude khi khoi dong bom.

3. Quay thtr truc ndi gitta bom va dong co co bi ket hay khong.

4. Can mdi bom trude khi khoi dong bom.

5. Lap dit van an toan trén dau ddy cua bom dé bao vé bom khi dau day bi
tat nghén vi Iy do nao do.

6. Néu chat 1ong can bom c6 1an hat ran thi can phai lap luéi loc & duong
hut, phai dam bao rang luong hat ran chiém khong quéa 1% thé tich chat long.

7. Kiém tra lai tat ca cac thiét bj an toan da lép dat trude khi van hanh bom.
* Cdc yéu cau khi van hanh:

1. Dimng bom néu 1ong khong qua bom. Vi bom hoat dong & trang thai kho
chi trong vai gidy ciing c6 thé pha hily cac dém kin va cac chi tiét bén trong bom.

2. Ap suat hut phai thich hop v6i bom nham dam bao hoat dong binh thudng
ctia bom.

3. Thong s6 van hanh bom khong dugc sai khac véi cac thong so thiét ké cua
no.
2.2.2. Thao lép, stra chira bom roto canh gat:
* Thao bom ra khéi hé thong:

- Ngit nguodn dién cap cho dong co

- Pong tat ca cac van trén dau hat va day dé co 1ap bom.

- Mé& nut x4 long ra khoi khoang bom

- GO bom ra khdi bé may
* Thdo cdc chi tiét ciia bom roto canh gat:

- Thédo dém kin, vong chit O

- Thao truc co

- Thao roto

- Théao cac canh gat va 10 xo
* Sita chita — vé sinh cdc chi tiét bom:

- Kiém tra dau truc co c6 bi mai mon hay khong, néu c6 mai mon nén diia lai
cho déu.

- Thay thé cac dém kin bi hu hong
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- B6 truc co va cac canh gat can kiém tra mai mon, néu c6 can stra chita hoic
thay thé.
- Vé sinh cAc chi tiét sach s& béng dau nhe.
2.2.3. Bong may, thuc hi¢n v¢ sinh cong nghiép
- Trinh tu lap céc chi tiét bom nguoc lai voi trinh ti thao.
- Kiém tra, chay thu
5. BOM TRUC VIT:
Muc tiéu:
- V& duoc chu tao va trinh bay dugc nguyén ly lam viéc cua bom truc vit.
- Trinh bay dugc uu nhuoc diém va pham vi ing dung ctia bom tryc vit
- Van hanh, cua, bo, théo, lép bom truc vit
- Rén luyén k¥ nang quan sat, thyc hanh
- Thao tac can than, chinh x4c, an toan
- Yéu nghé, ham hoc héi, c6 tu duy doc lap
5.1. Céu tgo:

bong day

hut

\ %
dau hut

Hinh 3.16: Céu tao ciia bom 2 truc vit



Hinh 3.17: So dé cdu tao ciia bom 3 truc vit
A. Qud trinh hit, B. Qud trinh nén chat long, C. Qud trinh day
1. Truc vit chu dong, 2 - 3. Truc vit bi dong
5.2. Nguyén ly hoat dong:

Bo phan cha yéu cua may thuy luc truc vit gdm 2 hodc 3 truc vit dn khép voi
nhau dit trong mot vé may c¢b dinh c6 16i dan chat 16ng vao va ra. Khe ho gitta cac
truc vit va vo may rat nho. Tryc vit thuéng c6 1 hodc 2 mdi ren va bién dang ren
thuong c6 3 loai: ren chir nhat, ren hinh thang, va ren sicloit.
5.3.Cong thirc tinh lwu lugng:

Clr mdi vong quay thi truc vit chuyén dugc mot khoi chat 1ong co thé tich
bang thé tich ranh ren trong 1 budc ren t. néu goi F 1a dién tich mat cit ngang cua
ranh ren, ta ¢6 luu luong 1y thuyét riéng cta bom tryc vit 1a:

Q|_ =F.t
* Vay luu lugng 1y thuyét Q; may bom trong 1 gidy la:
_ng _nFi
% =60 ~ 60

Trong dé: n: s6 vong quay
Dién tich F duogc xac dinh gan ding nhu sau:
7r(D2 —d? )
4
Trong do: D,d la duoc kinh cua dinh va chan ren cua truc vit.
* Luu luong thuc té ciia bom 2 truc vit trong mot gidy 1a:

Q=Q7 = —UQZ'Z;'E (0*-a?)

Trong do: ng la hiéu suét lwu lugng cua bom 2 truc vit, thuong ng = 0,75
+0,85.

* Luu lugng ctia bom 3 truc vit twong ty nhu bom 2 truc vit, xac dinh theo
cong thirc gan ding:

F =



28

_ d3.n.77Q

Q 14,5

Trong do:
Q: luu luong thuc té cia bom trong 1 phit.
n: s6 vong quay cta bom trong 1 phit.
No: hiéu suét luu lugng: ng = 0,8 + 0,95
d: duong kinh chan ren cua truc vit chu dong.
5.4.Uu nhwoc diém va pham vi irng dung ciia bom truc vit
* Uu diém:
- Van hanh it gy tiéng on
- Dao dong luu luong khong 16n
- Co cot ap cao
* Nhuoc diém:
- Ché tao phtc tap
- Hiéu suat thé tich thap
5.5. Vian hanh, thdo lip bom truc vit:
2.2.1.Van hanh bom truc vit:
* Cdc bude chudan bi triede khi van hanh bom:
1. Kiém tra bom va dong co phu hop voi diéu kién van hanh.
2. Tt cac cac van dau hut va dau ddy phai mé trude khi khoi dong bom.
3. Quay thtr truc ndi gitta bom va dong co co bi ket hay khong.
4. Can mdi bom trude khi khoi dong bom.
5. Lap dit van an toan trén dau day cua bom dé bao vé bom khi dau day bi
tat nghén vi Iy do nao do.
6. Néu chat 1ong can bom c6 1an hat ran thi can phai lap ludi loc & duong hut
7. Kiém tra lai tat ca cac thiét bj an toan da I'Zip dat trudc khi van hanh bom.
* Cdc yéu cau khi van hanh:
1. Ding bom néu 1ong khong qua bom. Vi bom hoat dong ¢ trang thai kho
chi trong vai gidy ciing ¢ thé pha hity cdc dém kin va cac chi tiét bén trong bom.
2. Ap suat hut phai thich hop vi bom nhdam dam bao hoat dong binh thuong
cua bom.
3. Thong sb van hanh bom khong dugce sai khac véi cac thong sb thiét ké cua
no.
2.2.2. Théo lap, stra chira bom truc vit:
* Thao bom ra khéi hé thong:
- Ngit nguén dién cap cho dong co
- Pong tat ca cac van trén dau hut va day dé co 1ap bom.
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- M6 nut xa long ra khoi khoang bom

- GO bom ra khdi bé may
* Thao cdc chi tiét ciia bom truc vit

- Thao cac dém kin

- Thao cym truc vit chu dong

- Thao cym tryc vit bi dong
* Sira chita — vé sinh cdc chi tiét bom:

- Thay thé cac dém kin bi hu hong

- B6 tryc vit chii dong va bi dong can kiém tra mai mon, néu c¢o can sira chira
hoic thay thé.

- V& sinh céc chi tiét sach s& bﬁng dau nhe.
2.2.3. bong may, thuc hi¢n vé sinh cong nghiép

- Trinh tu lép cac chi tiét bom nguoc lai voi trinh tu thao.

- Kiém tra, chay thtr
6. BOM VONG NUOC:
Muc tiéu:

- V& duoc céu tao va trinh bay dugc nguyén 1y lam viée ctia vong nude.

- Trinh bay duoc vu nhuge diém va pham vi tng dung ctia bom vong nudc

- Van hanh, cua, b, thao, 1§1p bom vong nudc

- Rén luyén k¥ nang quan sat, thuc hanh

- Thao tac can théan, chinh x4c, an toan

- Yéu nghé, ham hoc héi, c6 tu duy doc lap
6.1. Ciu tao:
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Hinh 3.18: So do cdu tao ciia bom vong nudc

6.2. Nguyén ly hoat dong:
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Bom gom c¢6 mdt vo hinh try tron 1 trong d6 c6 roto 2. Trén roto ¢ gan cb
dinh cac canh gat. Tam cua vé va roto I¢ch nhau mdt khoang e. Trong vo 1 co
nuée. Khi roto quay cac canh gat khudy nudc va dudi tac dung cia luc ly tim,
nuéc tao thanh 1 hinh vanh khin bao quanh v6 1am kin bom. O mit bén cua vo
bom c6 miéng hut a thong v6i miéng dy b thong voi 6ng day. Hinh dang va vi tri
clia miéng hut va miéng day nhu trén hinh v&. Khi bom lam viéc thi vong nudc
phai choan toan bd mit cat AB. Khi canh gat quay theo chiéu miii tén tir AB dén
CD, thé tich chira khong khi giita roto va vong nudc ting, 4p suét tai do giam,
khong khi bi hut vao bom qua miéng hut. Tir CD dén AB thé tich khong khi giita
roto va vong nudc giam, khong khi bi canh gat nén lai voi ap suit cao hon & bong
huat va bj day qua miéng day vao dng day.

Khi roto quay nhu vay, 4p suat & miéng hat cia bom giam dan tao nén do
chan khong ngay cang cao trong 6ng ht.

6.3. Cong thiure tinh luu lwong:

Cong thuc tinh luu luong trung binh ctia bom chan khong vong nudc co thé
suy ra tu cong thirc tinh luu lwong ctia bom cénh gat tac dung don, chi khac 1a
thay ban kinh vo bom canh gat (r) bang duong kinh trong ctia vong nudc:

n.e.b.r,

0 (27(r, +e)-5.2)

Q=
Trong do:

n - sd vong quay cua roto (vg/ph)

e - do 1éch tam cua roto va vo bom,;

b - chiéu rong cua canh gat;

§ - chiéu day cia canh gat;

Z - s6 canh gat;

I, - ban kinh truc roto (ro =do/2 )

No- hiéu suét luu luong ctia bom chan khong vong nude ; no = 0,7 + 0,8.
6.4. Van hanh, thdo lip bom vong nudc:
2.2.1. Van hanh bom vong nudéc:
* Cdc budce chudan bi triede khi van hanh bom:

1. Kiém tra bom va dong co phu hop véi diéu kién van hanh.

2. Tét cac cac van dau hat va dau day phai mé trude khi khoi dong bom.

3. Quay thtr truc ndi giita bom va dong co co bi ket hay khong.

4. Can mdi bom trude khi khoi dong bom.

5. Lap dat van an toan trén dau day ctia bom dé bao vé bom khi dau day bi
tat nghén vi 1y do nao do.
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6. Néu chat 1ong can bom c6 1n hat ran thi can phai lap ludi loc & dudng hut
7. Kiém tra lai tat ca cac thiét bi an toan da lép dat trude khi van hanh bom.
* Cdc yéu cau khi vin hanh:
1. Dimg bom néu 16ng khong qua bom. Vi bom hoat dong & trang thai kho
chi trong vai gidy ciing ¢ thé pha hily cdc dém kin va cac chi tiét bén trong bom.
2. Ap suét hut phai thich hop véi bom nham dam bao hoat dong binh thuong
ctia bom.
3. Thong s6 van hanh bom khong duoc sai khac véi cac thong sd thiét ké cua
no.
2.2.2. Théo lap, sira chita bom vong nudc:
* Thao bom ra khoi hé thong:
- Ngit ngudn dién cap cho dong co
- Pong tat ca cac van trén dau hat va day dé co 1ap bom.
- M& nut xa long ra khoi khoang bom
- GO bom ra khoéi bé may
* Théo cdc chi tiét cia bom vong nuéc:
- Thao cac dém kin
- Théo roto
- Théao céc canh gat
* Sira chita — vé sinh cdc chi tiét bom:
- Thay thé cac dém kin bi hu hong
- Céc canh gat can kiém tra d6 mai mon, néu c6 can stra chira hodc thay thé.
- V& sinh céc chi tiét sach s& bﬁng dau nhe.
2.2.3. Bong may, thuc hién v¢ sinh cong nghiép:
- Trinh tu lép cac chi tiét bom nguoc lai voi trinh tu thao.
- Kiém tra, chay thtr
7.BOM LY TAM:
Muc tiéu:
- V& dugc cau tao va trinh bay dugc nguyén 1y 1am viéc ciia bom ly tam.
- Trinh bay dugc wu nhuge diém va pham vi tmg dung cua bom ly tim
- Van hanh, cua, bo, thao, lap bom bom ly tim
- Reén luyén k¥ nang quan sat, thuc hanh
- Thao tac can théan, chinh x4c, an toan
- Yéu nghé, ham hoc héi, c6 tu duy doc lap
7.1. Céu tao:
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dau day vo bom
dau _f
hut
-vong dém co khi

Banh
cong tac

true din dong Nip bom

BPong co
Hinh 3.19: Bom ly tdm kiéu nam ngang va cdc dang banh céng tdc

7.2. Nguyén ly hoat dong:

Tam hut cua
banh cong tac

BUSNG X04N &C LAl N Lwﬁ

Hinh 3.20: Nguyén ly lam viéc cua bom ly tam
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Bom ly tdm lam viéc dua trén nguyén ly tdc dung cua lyc ly tdm tao ra nho
su quay cua banh cong tac. Luc dau, chat 1ong di vao tdm hat ctia banh cong tac do
su quay cua banh cong tic, chat long bi day hudng ra mép dinh ngoai cua banh
cong tac voi van toc cao nho luc ly tam (ltc ndy dong nang rat 16n), va sau d6 dong
nang chuyén dbi thanh thé niang nhd vé bom cé kiéu xoan b¢. Trong vo kiéu xodn
bc nay, dong ning cua chat 1ong duoc chuyén doi thanh ap suat (hay thé ning) va
day chat 1ong t6i mit phiang cao hon theo yéu cau.

7.3. Cdc chi tiét chinh ciia bom ly tém:

Bom ly tim gdm cac b phan chu yéu:
7.3.1. V6 bom:

Vo bom duoc ciu tao theo hinh xodn bc¢, co tiét dién 16n dan, co tac dung
lam giam bot van tde dong thoi tang ap luc dong chay. Vo bom thuong duoc ché
tao bang gang duc, ddng dtc hodc hop kim.

7.3.2. Banh cong tac:

Banh cong tac c6 3 dang chinh 1a canh mé hoan toan, mé mot phan va canh
kin. Banh cong tac duoc lap trén truc ctia bom cing véi cac chi tiét khac ¢d dinh
v6i truc tao nén phan quay cua bom goi 1a Roto. Banh cong tac dugc duc bang
gang hodc thép. Cac bé mat canh din va dia banh coéng tic yéu cau cé do nhén
tuong dbi cao.

Hinh 3.21: Cac dang banh cong tac

7.3.3. Thiét bi lam kin:

Trong bom ly tam thiét bi lam kin c¢6 nhiém vu ngin cach cac khoang cong
tac voi nhau, khong cho ro ri méi chat qua lai dé dam bao chirc niang hoat dong cia
bom. Péng thoi co6 nhiém vu ngin cach bén trong bom véi moi trudng bén ngoai,
han ché sy o ri chét 1ong ra ngoai méi trudng cling nhu khong khi tir ngoai lot vao
bom.

7.4. Cong thirc tinh luu luong:
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Hinh 3.22: Luu lwong chdt Iong trong banh cong tac

Luu luong chét 10ng chay qua banh cong tac ctia may thuy luc canh dan noi

chung va bom ly tdm néi riéng dugc xac dinh theo cong thurc:
Q =cy.r.Db

b: chiéu rong mang dan Gng véi duong kinh D cta banh cong tac (16i ra)

D: duong kinh ctia banh cong tac.

Cr: hinh chiéu van tdc tuyét d6i 1én phuong vudng goc véi u.

Luu luong qua banh cong tac xem nhu luu luong 1y thuyét cua bom Q). Luu
luong thuc té Q qua dng day nho hon Q; vi khong phai chat 1ong sau khi ra khoi
banh cong tac déu di vao dng diy ma c6 mot phan nhé AQ chay trd vé 16i vao banh
cong tac hoac ro ri ra ngoai qua cac khe ho cua cac bd phan 16t kin A va B nhu hinh
vé trén.

Vay Q=Q+AQ

Pé danh gia t6n that luu luong cia bom nguoi ta dung hiéu suat luu luong
Ne:

_Q__Q
Q Q+AQ
No <I phu thudc vao két cau va chat luong lam viéc ctia cac bd phan 16t kin.
Thuong d6i voi bom ly tim: ng = 0,95 + 0,983,
7.5. Uu nhwoc diém va pham vi teng dung ciia bom ly tém:
7.5.1. Uu diém ctia bom ly tim:

- C6 luu lugng 6n dinh véi cot ap khong doi.

- Kich thudc nhé gon va trong lugng bé hon so v4i bom piston.

- Cho phép noi truc tiép vdi dong co van tde cao khong qua hop giam tdc

- Thiét bi don gian

- An toan lic lam viéc.

- C6 thé 1am viéc véi chat 1ong co chira hat ran.

- It sira chita vi it chi tiét dong.

Mq
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- Piéu chinh luu luong don gian.
7.5.2. Nhuogc diém cta bom ly tam:
- Khong c6 kha nang ty hit
- Hiéu suét thap khi s6 vong quay nho.
- Hiéu suét ctia bom giam khi d6 nhdt cua chat 1ong can bom ting.
- So v6i bom piston kich thudc dudng dng hit cia bom ly tim doi hoi phai
16n hon.
- Hiéu suét bom phu thude vao ché do 1am viéc.
7.5.3. Ung dung ctia bom ly tAm:
- Céc cong trinh dan dung, céng nghiép: cap thoat nudc, thap nudc, chira
chay, cap nudc ho gia dinh...
- Linh vuc nudc thai: xtr Iy nudce thai, mang luéi nude thai, nude 6 nhiém
nang, nudc tai xu ly...
- Nganh ndng nghiép: tudi tiéu, chan nudi
7.6. Vin hanh, thdo lip bom ly tém:
2.2.1. Lip dat bom ly tAm:
a. Kiém tra bom trude khi lap dat:
+ Méy bom c6 dé dang bao dudng, kiém tra hay khong
+ Thong gié 1am mat dong co bom co tét khong.
+ Bdng co cd phu hop V&1 moi truong van hanh. Bom c6 lam viéc dugc
trong mdi truong doc hai (dé chay nd, an mon...).

HUONG DAN LAP PAT ___HINH ANH MINH HOA
‘ , , Phan nay s€ huong dan phuong phap lap
Phan 1: Lap dat duong ong: dat duong 6ng sao cho dam bao hi¢u qua

lam viéc tot nhat.

1. Gia do va huong cua éng hut va éng
day phai lap dat chinh xac tranh giy pha
huy than bom.
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2.

- Tranh cac chuyén hudng dot ngodt hé
théng dudng dng.

- Tranh tao cac vi tri lam giam tiét dién
dng trén dudéng dng hut.

- Giit cac duong dng hat ngan va thang
hudng nhét co thé.

- Phai ¢am bao hé s6 NPSH cua hé thong
16n hon NPSH ctia bom yéu cau.

3. Tranh lam duong 6ng lap véi binh chira
bi cong. Khi 6ng bi cong c6 thé lang cén
hodc sinh khi tai chd cong.

Ong bi cong ¢6 thé s
lang cin

Tao khi tai ché
_ ong bi cong

4,

- Pé tranh gy nén sy va dap thay lyc 1am
hong bom thi van chan lap trén duong
ong day phai cach ctra bom tur 1,5m.

- Néu phai lap co cut trén dudng ong hut
thi phai lip cach ctra bom it nhat 5 lan
duong kinh 6ng (L = 5.D) va ban kinh
cong phai 16n gip 2 lan duong kinh 6ng.
(R>2D).

Phéan 2: Lép dat bo dan dong va bom:

- Trong hau hét cac trudng hop, bom va
bo dan dong dugc gén v61 nhau va duoc
gan chit trén tam dé bang kim loai.

- Tuy nhién, sau khi lap dat ching ta can
kiém tra lai 46 can bang ctia bd dan dong
va dong co nham dam bao an toan cho
bom.

Phan 3: Lap phan dién cho bom:
- Pong co dién dugc lap dat theo ché do
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van hanh. Khi thay doi ché do van hanh
c6 thé lam qua tai dong co. Do d6, can
tham khao y kién cua nha san xuét trudc
khi cho hé théng hoat dong.

- Can lya chon day dan dién phu hop voi
dong co.

- Phai ¢am bao da lap dit cac thiét bi bao
v€ cho dong co trudc khi van hanh

2.2.2.Van hanh bom ly tam:
* Kiém tra bom trude khi cho hoat dong:

- Boi tron day du cac chi tiét lam viéc nhu cac 6 bi.

- Quay banh cong tac vai vong dé kiém tra banh cong tac va truc bom xem
c6 vat can hay khong (quay thir & khép ndi gira bom va dong co).

- M¢ van khi va cac van trén duong dng hut ciia bom, dién day chat 1ong vao
duong hut va bom.

- M6 van din chat 16ng dén chan khong ké, ap ké va van din chét long dén
dém 1am kin nuéc & dau truc.

- Khi thiy chit long chay ra nhiéu va lién tuc & van xa khi thi dong van lai.

- P6i v6i nhitng bom co 1ap thiét bi tao do chan khong trén duong hut thi
khong can dién day chét 1ong trude khi cho bom hoat dong.

* Khoi dong bom:

- Khoi dong dong co va ting dan vong quay dén vong quay dinh mirc, ap ké
s€ chi &p lyc phu hgp véi hanh trinh khong tai.

- M dan van xa.

- Cong suat dong co khi chay khong tai bang khoang 0,35 +0,5 so v4i cong
suat dinh mrc cta dong co.

- Khi khoi dong van xa c6 thé dong trong vai phat, dong lau thi ning luong
trén truc bom truyén cho chét 16ng s& bién thanh nhiét nang lam ndng cac chi tiét
trong bom, dan t&i dan nd nhiét 1én gay hu hong bom.

* Van hanh:

Khi van hanh bom can quan sat:

- Céc thong s6 lam viéc ciia bom (ap suat, nhiét do.. )

- Chat 1ong c6 o i qua bd 1am kin ¢6 truc hay khong.

- Hé thdng bdi tron (néu co)

- X4 khi dinh ky qua van x4 khi.

* Dung bom:
- Tit dong co
- Pong van ¢ dudng 6ng day va dng hut




38

- Péng cac van ap ké va chan khong ké.
2.2.3.Théo lap, stra chita bom ly tam:
* Théo bom ra khoi hé thong:

- Ngat nguon dién cap cho dongco

- Béng tat ca cac van trén dau hat va day dé co 1ap bom.

- M¢& nut x4 long ra khéi khoang bom

- GO bom ra khoi bé may
* Thao cdc chi tiet cua bom banh rang:

- Thao nap bom, vong chir O

- Théo banh cong tac

- Thao cac dém kin , 10 xo

- Thao truc co va cac bac dan
* Sira chita — vé sinh cdc chi tiét bom:
+ Dém kin:

- Thudng xuyén kiém tra tai cac dém co khi co bi 10 ri hay khong.

- Thay thé dém co khi m&i néu bi mai mon, hu hong.

- Thay m61 dém co khi khi tai qua ndng.
+ Kiém tra cdc chi tiét c6 tinh dan hoi (cdc vong chir O, cdc dém 161):

- Kiém tra tit ca cac vong chit O, cac dém 16t khi bao dudng bom. Thay méi
ching néu thay cac dém kin, truc co hodc dong co.

- Néu dém 16t ctia banh cong tac bi hong, can phai lam sach cac 16 dai ¢ trén
banh cong tac cling nhu truc bom. Nén sir dung chéi dién dé 1am sach.
+ Boi tron:

- Mitc dau boi tron can duy tri & mirc giita ciia kinh xem.

- D6i v6i bom méi hoat dong 1an dau, sau 20h van hanh phai thay dau. Sau
d6, & ché do hoat dong binh thuong ¢ 2000h lai thay méi dau mot lan.

- Phai xiét chit 16 xa dau va nap chup dé tranh ro ri dau ra bén ngoai.
+ Bado duong dong co dién:

Tuan thi cac quy tic bao dudng cua nha san xuét.

Mot sb hur hong & bom ly tAm, nguyén nhan va bién phap khic phuc:

STT Hién tugng Nguyén nhan Khic phuc
1 - Chua dién déy chat 1ong vao | - Dién day chit 16ng vao
duong dng hut va bom. duong dng hut va bom
- Hut 1an khong khi - Xa khi
Sau khi khéi dong | - PO cao dat bom qua 16n - Giam chiéu cao dat
bom khong bom bom
dugc chat long - Van ddy vin con déng - M6 van day
- Bom quay khong dung - Kiém tra ngudn dién




39

chiéu
- Van téc qua nho

- Banh cong tac bi ket hodc
luéi loc qua ban.

cap cho bom.

- Kiém tra dién ap, kiém
tra cdc chi tiét co thé
lam truc bom bi ket.

- Kiém tra banh cong
tac, v€ sinh ludi loc

Bom hoat ddng
khong dam bao

luu luong hodc
lvu  luong dan
giam vé 0.

- Banh cong tac bi héng

- Do 1an khong khi vao bom
- Puodng hit bj ban

- Ludi loc b ban hodc banh
canh cong tac bj tac.

- Vong quay truc dong co
giam

- Van hut chua mé hoan toan

- Thay méi banh cong
tac

- X4 khi

- V¢ sinh duong hat

- Kiém tra banh cong
tac, v€ sinh ludi loc.

- Kiém tra dong co.

- M6 hoan toan van hut.

bong co bom lam
viéc qua tai.

- Céc chi tiét ddn dong cua
bom bi ban.

- Bi ket truc va hong hoc co
Kkhi.

- Trong lugng riéng va do
nhét ciia chat 1ong 16n hon
thong so thiét ké.

- V€ sinh cac chi tiét
dan dong cua bom.
- Kiém tra cac bé do

- B6 lam kin dau mat banh - Thay bo lam kin.
cong tac bi mon lam cho banh
cong tac tiép xuc voi bé mit
trong ciia bom
O d&, vong bi ciia | - Thiéu dau - Thay dau

bom qua nong

- Lap dit bac hodc 6 bi sai qui
cach

- Lap dit lai 6 bi va bac

Bom lam viéc
dao dong 16n

- Bom lip dit sai quy cach
- Mt c4n bang dong cia
banh cong tac

- Banh cong tac b1 mon

- Banh cong tac bi bam ban
- Truc bom bi cong vénh

- Lap dit lai bom.

- Canh chinh lai banh
cong tac.

- Thay banh cong tac.

- V¢ sinh banh cong tac.
- Can chinh lai truc
bom.

Bom lam viéc c6
tieng oOn khong

- Luu lugng chat long qua
cao hodc qua thap so v6i dinh

- Piéu chinh lai luu
lugng cho phu hop.
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binh thuong:

miurc

- Bom 1an khong khi

- Bom lam viéc trong ving
xam thuc

- Bé may yéu do bu 1ong ¢
dinh yéu.

- X4 khi

- Giam van tdc chat
long, diéu chinh d9 cao
hut phu hop.

- Siét chat bu long bé
may

7 V6 bom néng hon
binh thuong.

- Cong vénh tryc lam canh
cham vao vo.

- Khe ho gitra bac va truc
bom qua bé.

- Can chinh lai truc
bom.

- Can chinh khoang ho
gitra bac va truc bom.

2.2.4. BPong may, thuc hién v¢ sinh cong nghiép:

- Trinh tu lép cac chi tiét bom nguoc lai voi trinh tu thao.

- Kiém tra, chay thtr.
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* Cau héi va bai tap:
. V& s0 d6 ciu tao ctia bom pittong tac dung don?
. Trinh bay nguyén ly lam viéc ctia bom pittong tdc dung don ?
. V& s0 d6 ciu tao ctia bom pittong tac dung kép?
. Trinh bay nguyén 1y lam viéc ctia bom pittong tdc dung kép?
. V& so dd ciu tao cia bom banh rang?
. Trinh bay nguyén ly lam viéc cia bom bénh rang?
. V& so d6 ciu tao ctia bom truc vit?
. Trinh béy nguyén 1y l1am vi¢c ctia bom truc vit?

. V& s0 d6 ciu tao ctia bom canh gat?
10. Trinh bay nguyen ly l1am viéc ctia bom canh gat?
11. V& so d6 céu tao ctia bom vong nudc?
12. Trinh bay nguyén 1y lam vi¢c cua bom vong nude?
13. V& so d6 céau tao cia bom pittong - roto?
14. Trinh bay nguyén ly l1am viéc ctia bom pittong - roto?
15. V& so d6 céu tao, nguyén 1y lam viéc cua bom ly tam?
16. Chu thich céc chi tiét caa bom ly tim dugc cho trong hinh dudi day?

© 0020 N b~ WPk

17. Trinh bay quy trinh van hanh bom ly tam?

18. Trinh bay nhiing nguyén tat chung trong thao lap, bao dudng bom ly tam?

19. Trinh bay nhiing hu héng thuong gap ¢ bom ly tdm, nguyén nhan, bién phéap
khéc phuc?

20. V& so d6 cau tao cua bom hudng truc?

21. Trinh bay nguyén ly lam viéc cua bom hudng truc?

22. Trinh bay nhiing dic diém khac nhau giita bom ly tim va huéng tryc: pham vi
tmg dung, nguyén 1y cau tao, lam viéc...?
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BAI 4: QUAT
Gidi thiéu:

Quat 1a thiét bi thuong duoc s dung trong cac khu cong nghiép, co so khai
thac mé nha xudng, kho hang, trung tdm thé thao, nha hat, nha may dién, hé thong
thong gio, hé thong diéu hoa. ...

Chuong nay s& cung cép cho sinh vién nhiing kién thirc 1y thuyét vé quat
cling nhu cac k¥ nang thuc hanh vé lip dat, van hanh cac hé théng quat cong
nghiép dugc ap dung rong rai trong thuc té.

Muc tiéu:

- Phéan loai dugc cac loai quat.

- X4c dinh duoc dic tinh sb do cua quat.

- X4c dinh dugc nguyén nhan gay ra tién 6n cta quat

- Ndm duoc phuong phap diéu chinh ning suét quat.

- Nam duoc phuong phap 1ap quat song song va ndi tiép nhau.

- X4c dinh chinh x4c cong suit dong co quat

- erlp rap, bao dudng, van hanh dung k¥ thuat cac loai quat
Noi dung chinh:

1. PHAN LOAL:
Muc tiéu:

Hoc xong phan nay sinh vién c6 kha nang phan loai cac loai quat.
1.1.Theo dp suit do quat tao nén:

- Quat 4p suat thip: C6 ap suét toan phan (hiéu sd cc 4p suét toan phan &
tiét dién ra va tiét dién vao) dudi 100 kg/m?

- Quat 4p sudt trung binh: ¢ ap sudt toan phan tir 100 + 200 kg/m?

- Quat o ap suat cao: ap sudt toan phan tir 300 + 1200 kg/m?

1.2. Theo huong quay cua banh cong tdc:

- Quat c6 hudng quay bén phai: khi banh cong tac quay theo chiéu kim dong
ho

- Quat c6 hudng quay bén trai: khi banh cong tic quay nguoc chidu kim
ddng hod
1.3. Theo sé phia éng hut:

- Quat mdt phia huat

- Quat hai phia hat
1.4. Theo sé vong quay dic trung ns:

- Quat ¢6 s6 vong quay dic trung bé: ns< 25 vg/ph

- Quat 6 s6 vong quay dic trung trung binh: ns = 25 + 50 vg/ph

- Quat ¢6 s6 vong quay dic trung 16n: ns> 50 + 80 vg/ph
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Ngoai ra, ngudi ta con phén loai quat theo so d6 két cau, theo tinh ning lam viéc.
2. DAC TINH SO PO CUA QUAT:
Muc tiéu:

Hoc xong phan nay sinh vién c6 thé ndm dugc cach xac dinh cac thong sd
cua quat.

Dic tinh sb do 1a cac dudng cong biéu dién quan hé giira luu luong Q véi cac
dai luong chiéu cao cot ap H, cong suat N va hiéu sudt n ciia quat v4i s6 vong quay
khong doi.
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Hinh 4.1: Cac dac tinh cua quat

3. TIENG ON CUA QUAT:
Muc tiéu:

Hoc xong phan nay sinh vién c6 kha ning phan biét cic dang tiéng on,
phuong phap 1am giam tiéng on.

Tiéng 6n ctia quat c6 2 dang: 6n khi déng va 6n co hoc

3.1. Tiéng on khi dpng:

- On khi dong sinh ra do céc chi tiét khac nhau cta quat tac dong 1én su
chuyén dong caa dong khi.

- Yéu t6 chinh gy nén 6n khi dong la do van téc vong 16n

- Yéu tb thur 2 1a do dang canh, dang than quat, s canh, ché do lam viéc va
c4u tric budng dit quat
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- Tiéng on sinh ra do chuyén dong xody ctia khong khi voi guong dong, tao
nén cac song khong khi va rung dong cia cac bo phan. Khong khi di qua ctra ht,
Clra ra ciing tao Xody va gay on.

- Canh cong vé phia trudc dn hon canh cong vé phia sau.

3.2. Tiéng on co hoc:

On co hoc sinh ra do 6 bi, déng co, mirc d6 ving chac cua dong co hay do
can bang dong khong tot.
3.3. Dé giam tiéng on:

Thiét ké sao cho van toc vong & duong kinh ngoai ctia gudng dong:

+ Quat hudng truc tir 80 + 100 m/s

+ Quat ly tam: 50 m/s

+ Van tbc gi6 trong 6ng din 14 5 m/s
Quat c6 thé hoat dong trong hé thdng hit, ddy, vira hat vira day. Tét nhat 1a ché do
day.

4. DPIEU CHINH QUAT;:
Muc tiéu:

Hoc xong phan nay sinh vién c6 kha ning nim duoc cac phuwong phap diéu
chinh quat.

Pé diéu chinh luu luong quat, c¢6 3 phuong phap sau:

- Diéu chinh bang cach thay d6i s6 vong quay

- Piéu chinh bang tiét luu ¢ 16i vao va ra clia quat

- Piéu chinh bﬁng céc thiét bj dinh huéng & ctra vao.

4.4.1. Piéu chinh bang cach thay d6i sé vong quay:

O day thay d6i sb vong quay ctia quat bang cach thay doi s vong quay cta
dong co kéo no, hoic khi sb vong quay ctia dong co khong doi thi 1ap thém bo phan
thay ddi téc do. Trong ca hai trudng hop nay, thiét bi quat phuc tap va dat thém, vi
vay cach diéu chinh nay chi dung d6i véi quat 16n.

Trong mot s6 truong hop, dé mdi quat nguoi ta ding dong co dién. Loai
dong co nay duoc diéu chinh bang cach thay ddi dién tré trong mach cua roto cho
phép diéu chinh déu din sb vong quay.

Trong giai doan hién nay, dé diéu chinh quat bang cach thay doi sd vong
quay, ngudi ta thuong dung dong co truyén dan cé thiét bi bién téc. Phuong phap
nay dung rat kinh té.

4.4.2. Biéu chinh bang tiét luu:

Phuong phép ndy duogc str dung kha rong rai vi don gian. Cach diéu chinh
tuong tu nhu trong bom.

4.4.3. Piéu chinh b?mg céc thiét bi dinh huong & ctra vao:



45

Ta thdy rang nang luong riéng ma quat cung cip cho dong khi phan Ién 1a
do diéu kién ¢ ctra vao cua banh cong tac. Su xoan ctia dong khi vao banh cong tac
anh huong dén cot ap va voi mot duong dic tinh ludi nhat dinh, né s& 1am thay doi
lru lugng ctia may. Do vay co thé diéu chinh quat bang cach tac dung 1én dong khi
vao quat bang cac thiét bi dic biét. C6 hai loai thiét bi dinh hudng: loai hudng truc
va loai huéng kinh.

5. QUAT GHEP SONG SONG — NOI TIEP:
Muc tiéu:

Hoc xong phan nay, sinh vién nim duoc phuong phap ghép song song, ndi
tiép quat.

5.1. Quat ghép song song:

Khi muén ting luu luong chét 1ong, co thé ghép song song cac quat véi
nhau. Khi ghép song song hai quat voi nhau thi luu lugng gié s& bang téng luu
luong gié qua hai quat, nhung cot ap khong doi.

C6 thé ghép cac quat khac nhau nhung luu ¥ hién tuong “thdi dat” va tranh
rung do mat 6n dinh.

5.2. Quat ghép noi tiép:

Khi mudn ting cot ap, c6 thé ghép ndi tiép cac quat v6i nhau. Cac quat ghép
ndi tiép voi nhau s& 1am tang cot ap, nhung luu luong khong doi.
6. CONG SUAT PONG CO QUAT:

Sau khi hoc xong phan nay, sinh vién c6 thé xac dinh dugc cong suat dong
cO quat.

Cong suit dong co Ng:

a.N
N, = . kW
17

Trong do:
N: cong suat dit trén truc quat, kW
a: hé sd, tra bang
Nt = 1: truyén dong truc tiép
Nt = 0,95: truyén dong bang khép mém
ne=0,9: truyén dong bang dai thang
Nt = 0,85: truyén dong bang dai det

Cong suit quat, N kW | a- quat ly tim | a- quat huéng truc
<05 1,5 1,2
05-2 1,3 1,15
2-5 1,2 1,1
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5-10 1,15 1,05
> 10 1,1 1,05

7. QUAT LY TAM:
Muc tiéu:
- V& duoc ciu tao va trinh bay dugc nguyén 1y lam viéc quat ly tm.
- Trinh bay duoc vu nhuoc diém va pham vi tmg dung ctia quat ly tim
- Van hanh, thao, lép quat ly tdm
- Rén luyén k¥ nang quan sat, thuc hanh
- Thao tac cin than, chinh xéc, an toan
- Yéu nghé, ham hoc hoi, cé tu duy doc 1ap
7.1. Céu tao:

Hinh 4.2: So' d6 két cdu cua quat ly tam

1.Truc, 2. Pia chinh, 3. Canh dan, 4. Pia phu, 5. Mang canh, 6. Vo quat,

7. Ong vao, 8. Ong ra, 9. Bé quat, 10. O d5, 11. Puly truyén dong

Banh cong tac cua quat dugc tao boi truc 1, duoc gén chat vo1 dia chinh 2.
Cac canh dan lam viéc 3 duoc gén chat vdi dia chinh 2 va dia trude 4. PBia nay dam
bao d6 clmg can thiét cia mang canh 5; 6 13 thanh truyén dong cua quat. Vo quat 7
duoc gin véi bé 8 trén d6 co 6 d& 9 mang truc quat co banh cong tac 10 va 11 1a
nap kep cua dng vao va bng ra.

Banh cong tac c6 canh dan cong vé phia trudc s& ¢ ap luc cao hon banh
cong tac co canh thang hoic cong vé phia sau khi c6 ciing s6 vong quay song hiéu
suat thuy luc s& thap hon. Trong quat thuong dung banh céng tic c6 canh cong phia
trude hodc thang.

Cudi 6ng dan ra thuong dung doan dng chuyén tiép c6 dang loa dé tiép tuc
tang ap khi sau khi ra khoi vo.

7.2. Nguyén ly hoat dong:
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Dong khi di vao banh cong tic qua 6ng vao theo hudng doc truc, sau do s&
quay 1 goc 90° va chuyén dong trong ranh canh tir tAm ra ngoai. Sau khi ra khoi
banh cong tac, dong khi di vao vo xodn 6¢ va di ra ong ra.

7.3. Uu nhwoc diém va trng dung ciia quat ly tam:
* Uu diém:

- Cot ap 1on

- [t 6n
* Nheoc diém:

- Luu lugng nhé

Quat ly tam thuong duoc st dung trong cac hé théng thong gio trong cac
toan nha, ting ham, xudng san xuat, thong ap cau thang, tai nhiét phuc vu cong
nghé sy, ché bién nong san, va nhiéu linh vyc khac...

7.4. Van hanh, thdo lip quat ly tim:

2.2.1. Lap dat quat ly tam:
* Nhitng yéu cau chung khi ldp dat quat:
+ Lap dat duong dng:
- Khi lap dat duong ong phai dam bao cac yéu cau vé van téc dong khi trong
duong ong.
- Lap dat duong 6ng cang it chd co cut cang tot.
- Phai c6 bién phap nang, d& duong 6ng khong dé quat phai chiu tai trong
ctia duong ong dé 1én.
+ Lap dat dién:
- Pién ap cap cho quat phai diing nhu thong s dién 4p ctia nha san xuét.
- Lap day du cac thiét bi bao vé quat khi qué tai hodc thay d6i vé dién ap.
+ Lap dit cac thiét bi chong rung dong khi diéu kién lam viéc thay doi:
- Lap 16 xo hodc dém cach rung bang cao su dé d& quat
- Lip 6ng ndi mém trude va sau quat
- Lap thiét b rtra doi dinh ky 1am sach gudng canh quat
* Huéng dan ldp dat quat ly tam Gruger:

CONG VIEC LAP PAT | HINH ANH MINH HQA

Lap dat duong ong




1. Lap dat dwong éng hiit

- Trén duodng ong hut, chd 1am co
dng phai cach quat mot khoang cach
L it nhat bang duong kinh banh canh
quat D (L > D)

L=D
&
\\.  —
Co éng

- Tai chd tao co phai tao do cong,
khong duoc bo vudng.

2. Ldp dat dwong ong ddy:

- Trén duong 6ng day, chd lam co
6ng phai cach quat mot khoang cach
L it nhat bang 3 lan duong kinh 6ng

f—— L=3D —-T
PUNG §|E

J

., SAI
gio D (L>D) S
Lap dat quat ly tdm Gruger SISW tai c4c vi tri khac nhau
Khép n6i mém
Vo che dai ) Dong khi
ong gi6
, Hop dién B
1. Lap quat dat san ode
. &
Lo xo | Khép nbi bich
3 L PR o S .
San bé tong
tran bé téng Vit no
16 xo thanh treo .
khép né1 mém
< A . dong khi
2. Lap quat treo tran dng i 4 0>
hép dién |
~J 5
o )
khép n61 bich

—vo che dai

o bac d& bing cao su

2.2.2. Van hanh quat ly tam:
a. Xac dinh cac dau day:
* Quat 2 toc do (4 dau day):
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- Str dung VOM do 1an luot 4 dau day thi ta s& ¢6 6 lan do: trong d6 1an do
nao co gia tri 16n nhat thi 2 day d6 1a S va R thi 2 day con lai 1a 2 day toc do. Ta
tiép tuc lay 1 trong 2 diy vira xac dinh dem do véi 2 day con lai dau day nao 1én
voi dién trd 16n thi coc day do 1a chan tbe do quat thép day con lai 1a day tdc do
quat cao. Ta tiép tuc ldy 2 ddy téc do do lai véi 2 day S va vira xac dinh ban dau
néu diy ndo cho ra dién tro 16n thi day d6 1a day S va day con lai 1a day R

Hinh 4.3:Cdch xdc dinh cdc dau cudn ddy dong co quat 2 téc dé
* Quat 3 toc d6 ( 5 dau day):

Hinh 4.3:Cach xdc dinh cac dau cudn ddy dong co quat 3 téc do

Tuong tu nhu do quat 2 tdc do, lac nay c6 10 lan do
1. Trudc khi khoi dong quat :

- Kiém tra an toan dién, co khi: cach dién cua dong co tdt, cac thiét bi bao
v€ hoat dong ddm bao du dg tin cay, canh dan khong bi ket

- Poéng van hat gio vé vi tri nho nhat
2. Khoi dong quat:

- Dong dién cho dong co .
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- Khi quat chay 6n dinh m& dan van khi cho t6i khi dong dién dat t6i da 1a
95 % dong dinh murc thi dung lai.
3. Theo doi khi van hanh quat:

Can thuong xuyén theo doi cac thong s6 nhu: Nhiét do cac bd phan 6 do,
nhi¢t do0 dong co, tranh cac va dap co khi, dong di¢n tang qua dinh muc, truong
hop ¢6 hién tuong bat thuong hay nguy co mat an toan thi phai ngit ngudn cap cho
quat..
2.2.3.Théo lap, sta chita quat ly tam:

* Théo quat ra khoi hé thong:

- Ngit nguodn dién cap cho dong co quat

- Péng tat ca cac van trén dau hat va day

- G& quat ra khoi hé thong
* Théo cdc chi tiét cia quat ly tam

- Thao vo quat + canh dan ra khéi truc

- Thao dém nip dong co

- Thao truc co

- Thao bac dan

- Thao roto

Sau khi d4 thao xong phai ding co vé sinh sach sé& timg bd phan bang dau roi
moi ldp vao tré lai. Kiém tra cac chi tiét c6 hu hong mai mon hay khéng, néu cé
can sira chita hoic thay thé.

Khi d3 1ap may hoan tit ta ciing phai vé sinh mdy cho sach s& va dwa may
vao vi tri cli nhu trude khi thao lap

Hu hong & quat ly tim, nguyén nhan, bién phap khic phuc:

STT Hién tuwong Nguyén nhan Ciach khic phuc
1 bong co - Qua tai - Khép bot cura gio
noéng nhanh - Mt pha dién - Kiém tra vudéng ket co
qud muc cho - bién ap qua thap khi
phép. - Kiém tra dién ap
2 Quat hoat - Cac mdi ghép bi troi - Kiém tra cac mdi lép
dong voi long - Vé sinh gudng canh, phat
tiéng on bat - Gudng canh mat can hién cac hu héng co khi
thuong bang ctia guong canh .
- Mt pha dién - Kiém tra dién
- Nhiét d6 dong khi qua |- Kiém tra nhiét 46 cua bo
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cao so voi thiét ké

phan gia nhiét, budng
dot, mo cac ctra hoa khi
lanh v.v

Quat chay
nhung khong
dat cac chi
ti€u cua dong
khi

- Do lap dat giy vudng

ket.

- R6 to dong co bi trugt trén
truc hodc dat mach nhiéu
ranh

- Truot dai

- Nguoc chiéu quay yéu
cau thiét ké

- Trd luc ctia hé thong
qua 16n so véi ap Suat cia
quat

- Kiém tra hé théng truyén
dong.
- Kiém tra dong co

- Cang lai dai hodc thay
thé dai méi
- Kiém tra ngudn cip dién

- Kiém tra lai duong 6ng,
tang tiét dién duong 6ng,
giam nhitng chd ngoit v.v

2

O do noéng,
c6 tiéng kéu
la

- Boi1 tron kém
- 6 bi bi v&, ket

- Kiém tra bo xung dau
m& boi tron hodc thay thé
khi can thiét

Gbi d5 | - Longbulongthio diu |- Xiét lai bu long
chay dau - Pém kin (Ph6t) bi mon |- Thay phét chan dau méi
- Nguoc chiéu quay thiét |- Kiém tra lai chiéu quay
ké
- Dau boi tron khong - Kiém tra lai mac dau
ding chung loai
Cac  quat - Bui dong trong duong - Kiém tra lai duong 6ng
hut bui ong - Kiém tra lai géc mo
khong  hut - Canh van m& chua hét cua van
duoc bui - Puong 6ng hut va thiét |- Kiém tra thiét bi thu bui

bi thu bui b1 hé

2.2.4. Bong may, thyc hi¢n vé sinh cong nghi¢p
- Trinh tu lép cac chi tiét quat ly tdm ngugc lai voi trinh ty thao.
- Kiém tra, chay thtr.
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8. QUAT HUONG TRUC:
Muc tiéu:
- V& duoc cau tao va trinh bay dugc nguyén 1y 1am viée quat hudng truc.
- Trinh bay duoc vu nhuoc diém va pham vi tmg dung ctia quat hudng truc
- Van hanh, thao, lép quat hudng truc
- Rén luyén k¥ nang quan sat, thuc hanh
- Thao tac cin than, chinh xéc, an toan
-Yéu nghé, ham hoc hoi, cé tu duy doc lap
8.1. Ciu tgo:

canh dan hwdng

dong co
khong khi ra

khong khi

buong lam viée .
Vvao

Hinh 4.3: Céu tao quat huong truc

8.2. Nguyén ly hoat dong:

Trong cac loai may truc, cu thé 1a quat truc, su truyén nang lugng tur quat cho
dong chay xay ra nho su gitp dd cla banh cong tac co nhiing canh dan cong - x6n
duoc gan chit véi dng 16t

Vi banh cong tac cia may khi quay dugc giir theo hudng truc, con canh dan
ctia n6 duge gan chic dudi mot gbc nghiéng dbi v6i miat phang quay, nén banh
cong tac van chuyén chat 16ng ( hay chat khi) doc theo truc. Vi vy nén dong chay
¢6 bi xoan mot phan.

8.3. Uu nhwoc diém va teng dung ciia quat hwong truc:
* Uu diém:

- C6 luu lugng 16n
* Nhuwgce diém:

- Cot ap nho

- Gay tiéng on khi van hanh

Quat hudng truc thuong duogc stir dung trong cac khu cong nghiép, co sd khai
thac mo nha xuong, kho hang, trung tam thé thao, nha hat, nha may dién, phong ...
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8.4. Vin hanh, thdo lip quat hwdng truc:
2.2.1. Van hanh quat huéng truc:
1. Truoc khi khoi dong quat:
- Kiém tra an toan dién, co khi: cach dién cua dong co tdt, cac thiét bi bao
vé hoat dong dam bao du do tin cy, canh dan khong bi ket
- DPong van hit gio vé vi tri nho nht.
2 . Khoi dong quat:
-  DPong dién cho dong co.
- Khi quat chay 6n dinh md dan van khi cho téi khi dong dién dat t6i da 13
95 % dong dinh mirc thi dung lai.
3. Theo doi khi van hanh quat:

Can thuong xuyén theo ddi cac thong sé nhu: Nhiét do cac bo phan 6 dd,
nhiét d§ dong co, tranh cac va dap co khi, dong di¢n tang qua dinh muc, trudong
hop ¢6 hién tugng bat thuong hay nguy co mat an toan thi phai ngit ngudn cap cho
quat..

2.2.2. Théo lap, stra chita quat hudng truc:
* Thdo quat ra khoi hé théng:

- Ngit nguoén dién cap cho dong co quat

- Pong tat ca cac van trén dau hut va day

- G& quat ra khoi hé théng
* Thdo cdc chi tiét ciia quat

- Thao canh quat

- Thao ndp dong co

- Thao truc co va bac dan

Sau khi da thao xong phai dung co v¢ sinh sach sé ting bd phan bé“mg dau rdi
moi lap vao trd lai. Kiém tra cac chi tiét c6 hu hong mai mon hay khéng, néu cé
can stra chita hodc thay thé.

Khi di lap may hoan tit ta ciing phai vé sinh may cho sach s& va dua may
vao vi tri cil nhu trude khi thao lap
2.2.3. bong may, thuc hi¢n vé sinh cong nghiép

- Trinh ty lép cac chi tiét quat hudng truc nguoc lai véi trinh ty théo.

- Kiém tra, chay thu.
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BAI 5: MAY NEN
Ma bai: MB35 - 05

Gidi thiéu:

May nén 1a mot thiét bi sir dung rong réi trong cic nganh cong nghiép in an,
ché bién thuc pham, diéu hoa khong khi, hoa chat, ché tao may moc. ..

Pic biét trong nganh ky thuat may lanh va diéu hoa khong khi thi may nén 1a
mot trong nhimg thiét bi quan trong nhét.
Muc tiéu:

- V& duoc céu tao may nén kin

- Trinh bay dugc nguyén 1y hoat dong ciia mdy nén kin.

- V& dugc nguyén 1y cAu tao may nira kin

- Trinh bay dugc nguyén 1y hoat dong ciia may nén nira kin.

- Lap rap, bao dudng, van hanh dung k¥ thuat may nén ntra kin.

- V& dugc nguyén cdu tao may ho

- Trinh bay dugc nguyén 1y hoat dong cua may nén ho.

- Lap rap, bao dudng, van hanh dung k¥ thuat may nén ho.

- Tinh toan chinh x4c cong suit dong co may nén
Noi dung chinh:
1. MAY NEN KIN:
Muc tiéu:

- V& duoc nguyén 1y cdu tao va trinh bay duoc nguyén 1y 1am viéc cua cac
loai may nén kin.

- Trinh bay dugc vu nhuge diém va pham vi ing dung cua céc loai may nén
trén

- Van hanh, cua, bo, thao, lép, thay dau mot sb may nén trén;

- Rén luyén k¥ ning quan sat, thuc hanh, ham hoc, ham hiéu biét, tu duy
logic, ky luat hoc tap.

- Cén thén, chinh x4c, an toan

-Yéu nghé, ham hoc hoi.
1.1. Mdy nén kin kiéu pittong:
1.1.1.CAu tao:
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Hinh 5.1: Cdu tao mdy nén kin kiéu pittong
1.1.2. Nguyén 1y hoat dong:

M4y nén pittong lam viéc theo nguyén 1y thé tich. Trong mot may nén
pittong c6 cum pittdng va xylanh, pittdng chuyén dong qua lai (hodc 1én xubng)
trong xylanh. Khong gian trong xy lanh gi6i han giita hai mat phang vuong goc véi
truc xylanh di qua 2 diém chét cua pittong goi 1a thé tich quét cta pittdéng. Khi
pittdng chay xa dan dia van 13 qua trinh hat, nguoc lai 1a qué trinh nén day. Mdi
mot vong quay cua truc may thi cum pittong — xylanh thyc hién dugc mot lan hut,
nén day chét khi nao do.

1.2. Mdy nén kin kiéu roto:
1.2.1. M4y nén kin kiéu roto lan
a. CAu tao:

Hinh 5.2: Nguyén Iy cdu tao va lam viéc ciia mdy nén réto lin
1.Cura dcfy, 2. Van xa, 3. Pittong lan, 4. Banh léch tam,
5. Xylanh, 6. Cua hut, 7. Tam ngan.
b. Nguyén 1y hoat dong:
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Mady nén r6to lan c6 than hinh try nhu 1a mot xilanh, pittong cling c6 dang
hinh tru ndm trong xilanh. Nho ¢6 banh 1éch tam, pittdng lan trén bé mat trong cia
xilanh va tao ra 2 khoang hat va nén. Khi pittong lan dén vi tri tAm ngin, khoang
hut dat thé tich toi da, qua trinh hat két thiic. Khi pittong lan tiép tuc, qua trinh nén
bat dau va khoang hut hinh thanh. C&t nhu vay, khoang nén nhé dan va khoang hut
tang dan dén khi hoi nén dugc déy hét ra ngoai va khoang hut dat cuc dai, qua trinh
hit va nén méi lai bét dau.
¢. Uu nhuoc diém va pham vi ing dung:

* Un diém:

- Dong tac nhan ra khoi may nén doéng déu, 6n dinh.

- Can bang tbt.

- Khong str dung dau boi tron nén ting hiéu qua truyén nhiét.

- Luu lugng thé tich 16n.

- C6 thé truyén dong truc tiép tir cac dong co quay nhanh nén két cdu may
gon nhe
* Nhueoe diém:

- Can c6 b ting tdc

- Viéc ché tao may nén doi hoi phai chinh xac néu khong thi hiéu suét cta
may nén rat thap

- Hiéu suét thap khi sir dung loai may nho va trung binh
1.2.2. Méy nén roto tim truot:

CAu tao va nguyén 1y 1am viéc ctia may nén roto tim truot giéng nhu may
nén réto lan. Khac nhau co ban 1a cac tAm truot ndm trén pittdng. Pittong khong c6
banh léch tim ma quay ¢ vi tri ¢6 dinh. Pittong va xilanh luén tiép xtic v6i nhau &
mot duong c¢d dinh. Cira hut khong c6 van chi cira day c6 van. Khi pittong quay,
cac tAm truot vang ra do lyc ly tm va tao ra cac khoang co thé tich thay doi, thuc
hién qué trinh hat, nén va day.

cua hut ! bit dau

qué trinh hat tang thé tich'l}it
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két thic
qua trinh hat

bét dau qua trinh
nén - day
Hinh 5.3: Nguyén Iy lam viéc ciia mdy nén roto tam truot

* Uu diém:

- Gon nhe, it chi tiét mai mon

- Tu giam tai

- Khong c6 ton that tiét luu duong hat, hé sb cip 16n
* Nhuwoc diém:

- Khé bit kin 2 dau may nén

- PO mai mon cac chi tiét 16n

- Cong ngh¢ gia cong doi hoi cao
1.3. May nén kin kiéu xodn oc:
1.3.1. Cau tao:

Xoan oc¢ ¢o dinh Pau day

Xoan 6¢ quay
stato

ya-—dau hut

Hinh 5.4: Cdu tao mdy nén xoan oc
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1.3.2. Nguyén ly hoat dong:

xoac oc co dinh 20an oc-quay

cuara

Hinh 5.5 : Nguyén Iy hoat déng ciia mdy nén xodn oc
Phan chinh cta may nén co cAu tao nhu hai cai dia, trén mdi dia tao xoan 6c.
Hai dia nay dugc Gp vao nhau nén hai vong xodn ciing 10ng vao nhau. Xoan ¢ phia
trén cb dinh, dia dudi quay léch tdm véi dia trén. Trong vong quay thir nhat hoi s&
duoc hut vao, trong vong quay thtr hai hoi s& duoc nén dén ap suit nhat dinh, dén
vong thir ba hoi s& dugc ddy ra ngoai qua 16 nho & gitta xoan ¢ ¢ dinh.
1.3.3. Uu nhuoc diém va pham vi ing dung:
- Rat don gian tin cay
- S6 chi tiét giam dén 64% ma sat it hon nén hiéu suat cia may nén cao hon
- May nén chay rat ém khong c6 sy rung dong
- Khéng sg¢ hién tuong va dap thuy luc
- Gia thanh ré
2.2.1. Van hanh may nén kin:
* Kiém tra phan dién:
- May nén mot pha:
May nén kin mét pha c6 3 chan tiép dién:
Chéan C (common): chung
Chan S (starting): khoi1 dong
Chéan R (running): lam viéc
- Cach xac dinh 3 chan tiép dién:
+ Panh dau 3 chan tiép dién.
+ Dung VOM thang dién tr¢ x1 (hodc x10) do di¢én tré cac cdp chan voi
nhau: cdp chan nao co6 gia tri dién tr¢ 16n nhét thi chan con lai 1a chan C.
+ Do di¢n tr& gitra chan C véi hai chan con lai, dién tré cdp nao 16n hon thi
chan con lai Ia chan R, con lai 1a chan S. Rrs> Res> Rer
+ Néu 1 trong 3 1an do, gié tri dién trd 13 oo thi cudn day bi dut.
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Hinh 5.6. Xdc dinh ba dau ddy C, R, S.
- Kiém tra cach dién: Dung MQ ké.
+ Kiém tra cach dién ctia cudn day vdi vo mady dam bao Reg > 5 MQ
+ Kiém tra cach dién gitra cac pha vo1 nhau ddm bao Re¢ > 5 MQ
- Chay thtr may nén kin:
Muc dich chay thur 1a:
+ Xéc dinh dong khéi dong va dong lam viée va so sanh véi gid tri dinh maec.
+ Theo ddi sy lam viéc on dinh cua dong co, dong lam viéc phai on dinh,
khong c6 dau hiéu bat thuong. Can theo ddi it nhat 1a 30 phut.
+ Str dung Ampe kim dé xac dinh dong lam viéc va khai dong.
* Khoi dong may nén kin kiéu pittong:
+ Khéi déng may nén bang ro le dong:

S s

[T

{]
{]
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Hinh 5.7. Sor d6 nguyén Iy dong co mét pha khéi dong ding ro le dong dién

Khi dong mach cho dong co = cudn lam viéc CR c6 dién do r6 to con dung
im nén dong nay 1a dong ngan mach c6 tri s6 rat 16n. Cudn day dong dién cua ro le
sinh ra mQt tur trrong manh hat 161 st 1én, dong tiép K = cudn CS co dién.

Do c6 dong 1éch pha r6 to quay va khi dat dén 75% tdc d6 dinh muc, dong
qua cudn CR giam xudng dén mirc luc dién tir khong du giir 161 sét, 161 sét roi
xudng, ngit tiép diém K cua cudn khoi dong. Hoan thanh qua trinh khoi dong,
dong co tiép tuc lam yiéc voi1 cudn day lam viéc CR.

+ Khoi dong bang PTC:



Hinh 5.8. So dé nguyén Iy déng co mét pha khéi dong ding PTC

Miéc role PTC vao mach nhu hinh v&. PTC 1a miéng dién tré nhiét duong ti
1€ thuan vo1 nhiét do. Khi cép nguén cho mach, ban dau do PTC dang nguoi, di¢n
tré nhé nén dong dién khoi dong di qua chan M vao cudén CR nhung ciing dong
thot di qua chan S vao cudn CS, 1ap tlic may nén dugc khéi dong, do dong khoi
dong 16n di qua PTC trong thoi gian rat ngan nhiét d6 ciia PTC néng 1én thi dién
tré cling ting theo rat 1on, ma cudén CS mac ndi tiép voi PTC do d6 dién 4p lic nay
roi trén PTC 16n, cudn CS c6 dién 4p nho khong dang ké, dong chi duy tri cho cudn
CR hoat dong.
* Khoi dong may nén kin kiéu roto:
Pong co may nén kin roto c6 nhiing diém khac biét so véi kiéu pittong:

- Khong dung role khoi dong kiéu dong ma dung role khoi dong kiéu dién
ap.

- Dung thém tu khoi dong va tu lam viée dé nang cao mod men khdi dong va
hiéu suat lam viéc cua dong co.

- M6t s bloc 16n chuyén sang sir dung dién 3 pha.
* Pong co 1 pha khoi dong dung ro le dién ap:

Cubn diy 7ié dhérm
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Hinh 5.9. So' d6 nguyén Iy dong co mot pha khéi dong ding ro le dién dp

L@
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Khi cép dién cho dong co, 2 cudn day CS va CR cung co dién vi tiép diém ro
le di¢n ap thuong dong = Pdng co quay, luc nay vi dong qua cudn day cua ro le
16m (dong khoi dong) nén dién thé cua nd nho, ro le dién ap khong tac dong; cudn
day CS duoc ndi véi tu Cs dé tao mod men khai dong 16n.

Khi téc d6 o to dat 75% toc d6 dinh muc, dong qua CS giam =dién ap dat
1én cudn ddy cia ro le ting sinh lyc dién tir do manh dé hut 14 sit, ngat tiép diém
khoi dong. Hoan thanh qua trinh khoi dong; cudn day Cs dugce dau nbi tiép voi tu
ngam Cg dé tang hiéu qua ctia dong co may nén.

- May nén ba pha:

+ P4u day ba pha cho dong co may nén chay tuy theo dién ap cta ngudn va

d6ng co pht hop nhau theo cach dau Y hay A: (Hinh 5.10)

~3 ~3
A L B L C L A B C
Noi sao(Y) Noi tam giac(A)
S GID « QD &
7 X Y 7 X Y

Hinh 5.10. Cdch ddu ddy ba pha cho Péng co mdy nén
+ Kiém tra phan co cia may nén:
- Lap rap may nén theo hinh sau: (Lap ap ké cao ap vao dau day)

Khing kh”
\ ;
Apké’
@,
L.
J
S

£~

Ry 4 , S S 2
Orc 1761 950 ¢ @y

Hinh 5.11. So' do thir nghiém dp sudt ddy ciia mdy nén
- Cho 16c chay, triét tiéu cac chd xi, ho phia cao ap.
- Quan sat ap ké: Kim dich chuyén tir 0 =ting nhanh =cham dan =dimng han.
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- Néu kim chi:
+ pa > 21at dén 32at ( 300 psi dén 450 psi ) @May nén con tot, dung duoc;
+ pa < 17at (250 psi ) =May nén qua yéu;
+ pa cang 16n hon 450 psi cang tot.
- Kim dtmg yén: =Van day kin.
- Kim quay tir tir vé& 0 =>van ddy dong mudi.
- Kim quay tir tir vé& B r6i quay nhanh vé 0 =van day bi cong vénh, h¢ hodc rd.
- Lap rap may nén twong tu nhung ding chan khong ké (hoic ap ké ha ap) va lap
vao dau hat cua 16¢ (d4u nap phai han kin, dau day dé tu do trong khong khi):
- Cho 16c chay va quan sat dong hd ap ké:
+ Pck = 760mmHg =May hat chan khong con rét tot.
+ Pck nho =>cac van hut va day ho.
+ Kim dmg yén =céc van tot.
+ Kim quay nhanh vé 0 =céc van déu ho.
- Cho méy nén chay that nong: > 30 phut =Tang ap suit dau day 14at.
+ Ding may nén, gitt nguyén ap suat.
+ Khéi dong lai:
+ Khoi dong duoc ngay: =>May nén con tot.
+ Khong khai dong dugc: &May nén hu hong vé co.
d. Po dong lam viéc khong tai bang A kim, so sanh véi cac thong sé dinh murc cia
may nén, xac dinh tinh trang tong thé ciia may nén.
e. Ghi chép cac thong s6 k¥ thudt cia may nén vao $6 tay, v, hodc nhat ky ctua
may nén.
2.2.2. Cua bd may nén kin:

Hinh 5.12. May nén kin
- Chuan bi may nén kin hong.
- X4 dau qua dudng hit ciia may nén.
- Bua may nén 1€n bé, kep chit.
- Quan sat duong han cua may nén.
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- LAy dau (T4t nhat 1a cua theo duong han)
- Cua vO may nén.
- Po vét cua.
- Xoay may nén sang vi tri khac.
- Cua diém khéc.
- Cua toan bo xung quanh vo 16c.
- Panh dau vi tri lip may.
- Mo nép.
- Stra chira cac hu hong.
* Yéu cau ky thudt:
Lay hét dau trong may, cua chinh gitta dudng han, cua dut 10p ngoai vo thép, an
toan lao dong.
2.2.3.Thao lap, stra chira phan co may nén
a. May nén kin kiéu pittong:
- Pua may nén di bo vao vi tri stra chira.
- Théo nip may.
- Théao stato.
- Dénh dau vi tri.
- Pua phan co ra khoi vo mdy.
- Théo, kiém tra, xtr Iy giodng dng day.
- Théo, kiém tra, xir 1y cum 14 van.
- Théo, kiém tra, vé sinh duong dan dau.
- Kiém tra, vé sinh truc khuyu.
- Kiém tra, vé sinh bac, ac, tay bién.
- Kiém tra, vé sinh pitton, xilanh.
- Lau sach céc chi tiét.
- Béi tron trude khi lap.
- Trinh tu lip.
- Van 16 to.
- Lép stato.
- Han vo may.
- P6 dau méi vao may
- Kiém tra, chay thu.
* Chit y: Khong nén mai mong 14 van hodc doi chiéu 14 van, phai lam sach luéi loc
dau.
b. May nén kin kiéu roto:
- Pua may nén di bo vao vi tri stra chira.
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- Thao nip may.

- Panh dau vi tri.

- Pua phén co ra khéi vo may.

- Théo, kiém tra, xtr Iy giodng ong day.

- Théo, kiém tra, xt Iy cum tam truot.

- Théo, kiém tra, vé sinh duong dan dau.

- Kiém tra, vé sinh pitton, xilanh.

- Lau sach cac chi tiét.

- B6i tron trude khi lap.

- Trinh ty lap nguoc lai véi trinh ty théo.

- D6 ddu méi vao may

- Kiém tra, chay thtr.

* Chu y:Phai lam sach luéi loc dau.
2.2.4. Thay ddu may nén:

- X4 toan bo dau cii;

- Xac dinh dung loai dau, 46 nhét ciia dau, (véi may nén bi yéu can thay dau
c6 do nhét dic hon), dau phai tinh khiét, khong 13n can ban hoic hoi nudc.

- Xac dinh mutrc dau nap (Vi 16¢ bd 1an dau, luong dau nap lai bang luong
dau da do ra cong thém 1/5 sb do)

- Pua khay dau vao vi tri.

- X4 dudi day nap.

- Pong van dau hut

- Cho may nén chay.

- M§ van nap dau.

- Pong van nap dau khi dau gan hét.

- M¢& van hat.

- Kiém tra dau thiéu, du (Cho may nén chay thir mot vai 1an lay tay bit chat
dau dau day va thinh thoang xi hoi nén 1én mot tim kinh. Néu thay cac bui dau nho
bam 1én mit kinh =luong dau da. Néu thay cac bui dau 16n =luong dau thira, phai
d6 b6t ra.

2.2.5. Béng may, thuc hién vé€ sinh cong nghié¢p
2. MAY NEN NUA KIN:
Muc tiéu:

- V& duoc nguyén 1y cdu tao va trinh bay dugc nguyén 1y lam viée cia cac
loai may nén ntra kin.

- Trinh bay duoc vu nhuge diém va pham vi tmg dung cua cac loai may nén
trén
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- Van hanh, cua, b, thao, lép, thay dau mot sb may nén trén;

- Rén luyén k¥ nang quan sat, thuyc hanh, ham hoc, ham hiéu biét, tu duy
logic, ky luat hoc tap.

- Cén than, chinh x4c, an toan

- Yéu ngh¢, ham hoc hoi.
2.1. Céu tao:
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Hinh 5.13: Cdu tao mdy nén nira kin

1.Roto dong co; 2. Bac 6 truc; 3.Tam hdam cé dinh réto vao dong co;

4. Phin loc dwong hit; 5. Then réto; 6. Stato; 7.Thdn may; 8. Hop diu dién;

9. Ro le qud dong; 10.Van day; 11.Van hit; 12. Secmang; 13. Van 1 chiéu;

14. Piston; 15.Tay bién; 16.Bom dau; 17.Truc khuyu;

18. Kinh xem mirc dau; 19. Loc dau; 20. Van 1 chiéu duong dau.

2.2. Nguyén ly hoat donQ:

M4y nén pittong lam viéc theo nguyén 1y thé tich. Trong mot may nén
pittong c6 cum pittdng va xylanh, pittdng chuyén dong qua lai (hoic 1én xubng)
trong xylanh. Khong gian trong xy lanh gi6i han giita hai mit phang vuong goc véi
truc xylanh di qua 2 diém chét cua pittdng goi 1a thé tich quét cua pittong. Khi
pittong chay xa dan dia van 1a qua trinh hat, nguoc lai 1a qua trinh nén day. Mbi
mot vong quay cua truc may thi cum pittong — xylanh thyc hién dugc mot lan hat,
nén day chét khi nao do.

2.3. Uu nhwoc diém va pham vi trng dung:
- Uu diém:
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+ Kha nang ro ri moi chét giam do khong c6 cum bit o truc ma chi cé céc
gioang dém tinh ddm bao hon;
+ Kich thudc may nho hon may nén ho, dién tich 1.'flp dat khong 16n;
+ Khong c6 tdn that truyén dong do truc khuyu lién véi truc dong co;
+ Van hanh don gian, an toan, tin cdy, bdo dudng don gian.
- Nhuweoe diém:
+ Van c6 tiét dién nho nén ting ton that ap suét;
+ Chi st dung cho cac loai moi chat khong dan dién;
+ Khéng diéu chinh duoc ning sut lanh vi khong c6 puli diéu chinh vo cap
chi ¢6 kha ning diéu chinh theo ting cap va thuc hién twong ddi phirc tap;
+ Viéc stra chita dong co kho khan hon so véi mady nén he;
+ P06 qua nhiét hoi hat cao néu dung hoi hat lam mat dong co.
2.2.1. Van hanh may nén ntra kin:
a. Kiém tra phan dién cia may nén:
* Kiém tra thong mach:
- May nén mdt pha: twong ty nhu may nén kin
- May nén ba pha:
+ Thao diém ddu Y hoic A ciia dong co may nén.
+ Do dién tro ba pha AX, BY, CZ :
* Néu 3 dién tré ndy can bang nhau = cudn diy cua dong co tot.
* Néu 1, 2, 3 trong 3 dién tré ndy = oo = cudn day cua dong co bi dit

Hinh 5.14. Po dién tro ba pha dong co may nén.

* Kiém tra cach dién: Dung MQ ké.
- Kiém tra cach dién cua cudn day véi vo may dam bao Req > 5 MQ
- Kiém tra cach dién gitta cac pha v6i nhau dam bao Req > 5 MQ
- Pam bao 2 budc trén dung yéu cau ky thuat thi chuyén sang budc b.
b. Chay thir dong co may nén:
- May nén ntra kin:

+ Khoi dong may nén st dung ro le dién 4p va ty 1am viéc mic nhu so dd
hinh 5.9.
- May nén ba pha:
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+ PAu ddy ba pha cho dong co may nén chay tuy theo dién ap cua ngudn va dong
co phi hop nhau theo cach dau Y hay A:

~3 ~3
V- A4 V- S -
Néi sao(Y) Al B O ¢ o A ] 8 ] c ] Noi tam gidc(A)
S QD e @D e
VA X Y Z X Y

Hinh 5.15. Cdch dau ddy ba pha cho Péng co mdy nén
+ Dung Am pe kim do dong khéi dong va dong lam viéc ba pha so sanh vé1 gia tri
dinh mrc.
2.2.2. B6 may nén nira kin:

Hinh 5.16. May nén nua kin
- Chuén bi may nén nira kin.
- X4 dau.
- Thao bu 16ng mat bich van hut.
- Thao bu 16ng mat bich van day.
- Théao bu 16ng chan may.
- Pua may ra ngoai.
- Stra chita cac hu hong.
2.2.3. Thao lap, stra chita phan co may nén nira kin:
- Pua may nén di bo vao vi tri sta chita.
- Théo nip may.
- Thao stato.
- Panh dau vij tri.
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- Pua phén co ra khéi vo may.

- Théo, kiém tra, xtr Iy gioing ong day.

- Théo, kiém tra, xtr 1y cum 1a van.

- Théo, kiém tra, vé sinh duong dan dau.

- Kiém tra, vé sinh truc khuyu.

- Kiém tra, vé sinh bac, ac, tay bién.

- Kiém tra, vé sinh pitton, xilanh.

- Lau sach cac chi tiét.

- B6i tron trude khi lap.

- Trinh tu lap nguoc lai véi trinh tu théo.

- D6 ddu méi vao may

- Kiém tra, chay thtr.

* Chii y: Khong nén mai mong 14 van hodc doi chiéu 14 van, phai lam sach luéi loc
dau.
2.2.4. Thay dau may nén:

- X4 toan bo dau cii;

- Xac dinh dung loai dau, 6 nhét cta dau, (véi may nén bi yéu can thay dau
c6 do nhét dic hon), dau phai tinh khiét, khong 13n can ban hoic hoi nudc.

- Xac dinh mtc dau nap (Véi 16¢ b6 1an dau, luong dau nap lai béng luong
dau da do ra cong thém 1/5 sb do)

- Pua khay dau vao vi tri.

- X4 dudi day nap.

- Pong van dau hut

- Cho may nén chay.

- M§ van nap dau.

- Péng van nap dau khi dau gan hét.

- M¢& van ht.

- Kiém tra dau thiéu, du (Cho may nén chay thir mot vai lan 1dy tay bit chat
dau dau day va thinh thoang xi hoi nén 1én mot tim kinh. Néu thay cac bui dau nho
bam 1én mit kinh =luwong dau da. Néu thay cac bui dau 16n =luong dau thira, phai
d6 b6t ra.

2.2.5. Béng may, thuc hién vé€ sinh cong nghi¢p
Muc tiéu:

- V& duoc nguyén 1y cdu tao va trinh bay duoc nguyén 1y 1am viéc cua cac
loai may nén hé.

- Trinh bay duoc vu nhuge diém va pham vi tmg dung cua cac loai may nén
trén
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- Van hanh, cua, b, thao, la“ip, thay dau mot sb may nén trén;

- Rén luyén k¥ ning quan sat, thuc hanh, ham hoc, ham hiéu biét, tu duy
logic, ky luat hoc tap.

- Cén than, chinh x4c, an toan

- Yéu ngh¢, ham hoc hoi.
3.1. Céu tao:

E E 3 J . Van hat, day

Piston P
."r'_-‘-\. J

Van day
/

:1"11_1-:: IKduryu
Hinh 5.17: Cdu tao mdy nén ho
3.2. Nguyén ly hoat dong:

M4y nén pittdng lam viéc theo nguyén ly thé tich. Trong mdt may nén
pittong c6 cum pittdng va xylanh, pittdng chuyén dong qua lai (hoic 1én xubng)
trong xylanh. Khong gian trong xy lanh gi6i han giita hai mat phang vuéng goc voi
truc xylanh di qua 2 diém chét cua pittong goi 1a thé tich quét cta pitténg. Khi
pittong chay xa dan dia van 1a qua trinh hat, nguoc lai 1a qua trinh nén day. Mbi
mot vong quay cua truc may thi cum pittong — xylanh thyc hién dugc mot lan hut,
nén day chét khi nao do.

3.3. Uu nhwoc diém va pham vi irng dung:
- Uu diém:

+ Tang tiét dién van hat, van day dé giam ton that ap suit

+ C6 thé diéu chinh v6 cdp ning suat lanh nho diéu chinh vo cép dai truyén
lam thay d6i toc do may nén;

+ Bao dudng sira chita dé dang, tudi tho trong dbi cao;

+ D& gia cong céc chi tiét thay thé vi cong nghé don gian;

+ C6 thé sir dung dong co di¢n hodc sir dung dong co xang, dau dé truyén
dong cho may nén khi khong co6 dién khi lap trén cac phuong tién giao thong.

- Nhuoc diém:
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+ Tbc @6 thap, vong quay nho nén kich thudc mdy 16n, cong kénh, tén dién
tich 1ap dat va chi phi nguyén vat liéu cao; q

+ C6 kha nang ro ri moéi chat qua cum bit ¢o truc.
2.2.1. Van hanh may nén ho:

Thuc hién twong tu nhu may nén kin.
2.2.2. B6 may nén ho:

- Chuan bi may nén ho.

- X4 dau.

- Théo bu l6ng mat bich van hut.

- Théo bu 16ng mit bich van day.

- Théo bu 16ng chan may.

- Pua may ra ngoai.

- Stra chita cac hu hong.
2.2.3. Thao lap, sira chita phan co may nén hd:

- Pua may nén da bd vao vi tri sira chita.

- Thao nip may.

- Panh dau vj tri.

- Pua phan co ra khéi vo may.

- Théo, kiém tra, xtr Iy gioang 6ng day.

- Théo, kiém tra, xtr 1y cum 14 van.

- Théo, kiém tra, vé sinh duong dan dau.

- Kiém tra, vé sinh truc khuyu.

- Kiém tra, vé sinh bac, ac, tay bién.

- Kiém tra, vé sinh pitton, xilanh.

- Lau sach cac chi tiét.

- Béi tron trudc khi lap.

- Trinh tu lép nguoc lai voi trinh tu thao.

- D6 dau méi vao may

- Kiém tra, chay thtr.
* Chit y: Khong nén mai moéng 14 van hodc doi chiéu 14 van, phai 1am sach luéi loc
dau.
2.2.4. Thay ddu may nén:

- X4 toan bo dau cii;

- Xac dinh dung loai dau, d6 nhét ciia dau, (véi may nén bi yéu can thay dau
c6 do nhét ddc hon), dau phai tinh khiét, khong 13n cin ban hodc hoi nudc.

- Xac dinh mutc dau nap (Voi 16¢ bo 1an dau, luong dau nap lai bang luong
dau da do ra cong thém 1/5 sd do)
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- Pua khay dau vao vi tri.

- X4 dudi day nap.

- Péng van dau hit

- Cho may nén chay.

- M van nap dau.

- Péng van nap dau khi dau gan hét.

- M van hut.

- Kiém tra dau thiéu, du (Cho may nén chay thir mot vai 1an lay tay bit chat
dau dau day va thinh thoang xi hoi nén 1én mot tAm kinh. Néu thay cac bui dau nho
bam Ién mat kinh =luong dau du. Néu théy cac bui dau 16n =luong dau thira, phai
d6 bot ra.

2.2.5. bong may, thuc hién vé sinh cong nghiép
4. MAY NEN TRUC VIT:
Muc tiéu:

- V& duoc nguyén 1y cau tao va trinh bay duoc nguyén 1y 1am viéc ctia may
nén truc vit

- Trinh bay duoc wu nhuge diém va pham vi tmg dung cua cac loai may nén
trén

- Van hanh, cua, b, thao, lrflp, thay dau mot sb may nén trén;

- Rén luyén k¥ ning quan sat, thuc hanh, ham hoc, ham hiéu biét, tu duy
logic, ky luat hoc tap.

- Cén than, chinh x4c, an toan

- Yéu nghé, ham hoc hoi
4.1. Ciu tao — nguyén Iy hoat dpng:

May nén truc vit 12 loai may nén pitton quay. Hai truc nim song song voi
nhau c6 ring xoan theo hinh xodn dc. Hai truc nam trong than may c6 ctra hit va
ctra day bd tri ¢ hai dau than.

Kiéu may nén tryc vit théng dung nhét hién nay c6 hai ro to, mot chinh (161)
mot phu (16m) c6 4 hodc 6 rang xodn. Khi truc quay, thé tich dau cudi truc vit gidi
han giita hai ring giam dan theo qua trinh nén.

May nén truc vit ¢o loai tran dau c6 loai kho, may nén loai kho dugc sir dung
trong may nén khi con loai tran dau st dung trong may lanh nén hoi
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Hinh 5.18b. Nguyén Iy cdu tao cia truc vit
1.Vit chinh véi 4 rang 16i, 2. Vit phu véi 6 rang l6m
3. Xylanh hoac thdan may, 4.Con truot diéu chinh nang sudt lanh

Hinh 5.19. May nén truc vit
Hai truc vit khi quay trong than may khong hé tiép xtc v6i nhau khong tiép
xuc voi ca than may. Cac khoang nén cé ap suat khac nhau ctia méi chat duoc giir
kin bang cach phun tran dau boi tron nhd d6 cac chi tiét it bi mai mon moi chat
cudi qua trinh nén ¢6 nhiét do thép vi nhiét sinh ra thai cho dau béi tron.
4.2. Uu nhwoc diém va pham vi irng dung:
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* Uu diém :

- BJ tin cay cao, tudi tho cao

- Kich thudc nho gon

- Khong c6 cac chi tiét chuyén dong tinh tién va quéan tinh kém theo

- Hau nhu khong co6 hi¢n tugng va dap thuy luc

- Trong cling mot may nén co thé thyc hién 2 hay nhiéu cap nén

- Cac chi tiéu nang luong va thé tich 6n dinh trong thoi gian van hanh l1au dai
* Nhuweoe diém :

- Viéc ché tao doi hoi phai c6 do chinh x4c cao

- Dau boi tron cho may nén phai 1a dau chuyén dung .

- Bé phun dau vao may nén can phai tiéu ton 1 cong nhat dinh
2.2.1. Van hanh may nén truc vit: Thyc hién nhu qui trinh van hanh may nén ho &
muc trén 1.1.
2.2.2. B6 may nén truc vit:

a. Chuén bj may nén truc vit.

b. X4 dau.

c. Thao bu 16ng médt bich van hut.

d. Théo bu 16ng mat bich van day.

e. Thao bu 16ng chan may.

f. Pua may ra ngoai.

g. Stra chita cac hu hong.
2.2.3. Théo lap phan co may nén truc vit:

Pua may nén da bo vao vi tri sira chita.

Thao nip may.

Panh diu vi tri.

Pua phan co ra khoi vo may.

Thao, kiém tra, xr Iy gioang 6ng day.

Thao, kiém tra, xtr Iy cum vit chu dong, bi dong.

Théo, kiém tra, vé sinh duong dan dau.

Lau sach céc chi tiét.

Boi tron trudce khi lap.

Trinh ty ldp nguoc lai véi trinh ty théo.

D6 dau méi vao may

Kiém tra, chay thir.
* Chi y:Phai lam sach luéi loc dau.
2.2.4. Thay diu may nén:

a. Xa toan bo dau cii;
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b. Xac dinh dung loai dau, do nhét cua dau, (véi may nén bi yéu can thay
dau c6 do nhét dic hon), dau phai tinh khiét, khong 13n cin ban hodc hoi nudc.

c. Xac dinh muc dau nap

d. Pua khay dau vao vi tri.

e. Xa dudi day nap.

f. Dong van dau hut

g. Cho may nén chay.

h. Mé van nap dau.

i. Pong van nap dau khi dau gan hét.

k. Mé& van ht.

. Kiém tra dau thicu, du.

2.2.5. Bong may, thuc hi¢n v¢ sinh cong nghiép
5. MAY NEN TUABIN:
Muc tiéu:

- Trinh bay dugc nguyén ly lam viéc cua cac loai may nén tuabin dugc st
dung trong k¥ thuat lanh,;

- Phén tich duoc sy khac nhau vé nguyén 1y 1am viéc giita cac loai may nén
tuabin dugc sir dung trong k¥ thuat lanh;

- V& duoc so d6 nguyén 1y cia cac loai may nén tuabin duogc st dung trong
ky thuat lanh;

- Trinh bay duoc vu nhugc diém va pham vi Gmg dung cua cac loai may nén
trén

- Van hanh, cua, bo, thao, I'Zip, thay dau mot sb may nén trén;

- Rén luyén k¥ ning quan sat, thuc hanh, ham hoc, ham hiéu biét, tu duy
logic, ky luat hoc tap.

- Cén thén, chinh x4c, an toan

- Yéu nghé, ham hoc hoi.

5.1. Nguyén Iy cu tgo:

Trong may nén tuabin, 4p suét ting 1én 1a do sy bién doi dong ning ctia dong
moi chit nhan duoc & banh canh quat tuabin thanh thé nang, ndi nang hoac
entanpy.

May nén tuabin gdm hai loai ly tim va huéng truc trong d6 loai hudng truc
st dung cho may nén khi con ly tdm sir dung trong ki thuat lanh.



Déng co Bubng khuéch tan

Bénh canh quat

Ong hut ﬁ,hwﬂg Nguyén ly may nén tuabin.

Hinh 5.20. May nén tuabin
May nén ly tim gdm mdt s6 bd phan co ban 1a: éng hit, than may, banh canh
quat, 6ng khuéch tan, budng doi hudng. Trong d6 budng ddi huéng dé chuyén hoi
nén 1én ap suit cao hon. Do ting 4p clia may nén tuabin phu thudc vao khdi luong
riéng ctia moi chat lanh va téc d6 cung cap.

ﬁpeer ‘

Hinh 5.21: Banh c6ng tac ciia mdy nén tuabin
5.2. Nguyén ly hoat dong:

May nén ly tam gdm mot s6 bo phan co ban 1a: dng hat, than mdy, banh canh
quat, 6ng khuéch tan, budng doi hudng. Trong d6 budng ddi huéng dé chuyén hoi
nén 1én ap suit cao hon. Do ting 4p clia may nén tuabin phu thudc vao khéi luong
riéng ctia moi chat lanh va téc d6 cung cap.

5.3. Uu nhwoc diém, pham vi trng dung:
* Un diém:

- Kich thudc va trong lugng nho, dac biét voi nang suét lang rat 16m .

- CAu tao don gian van hanh tin cay va tudi tho kéo dai

- Van hanh don gian, d0 tin cay cao;

- Moi chat khong bi 1an dau vi céac chi tiét chuyén dong va dimg im khong
tiép xuc véi nhau, khong can dau boi tron;
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- Khi lam viéc luc quan tinh nho;

- C6 thé diéu chinh nang suét lanh v6 cap;

- C6 thé 1am mét trung gian trén mot may bang tiét luu moi chat & ap suat
trung gian.
* Nhueoe diém :

- Hiéu suét thap hon ddi v6i cac may c6 ning suat nho va trung binh

- Can ¢6 bo tang tdc khi co sir dung dong co dién
2.2.2. B6 may nén tuabin céac loai: Thyc hién nhu qui trinh d6i véi may nén nira kin
2.2.3. Théo lap phan co may nén tuabin: Thyc hién nhu qui trinh d6i véi may nén
ntra kin
2.2.4. Bbong may, thuc hi¢n v¢ sinh cong nghiép
6. TINH TOAN CONG SUAT DONG CO MAY NEN:
Muc tiéu:

Sau khi hoc xong phan nay, sinh vién c6 kha nang tinh dugc cong suat dong
co may nén can lap dat.
6.1. Tinh thé tich hit Iy thuyét:

Trong do:
V|t - ning suét hut 1y thuyét, m%s hoic m/h
d - duong kinh xilanh, m
S - hanh trinh pittong, m
n - toc d6 vong quay, ve/s
Z - s6 pittong
6.2. Thé tich hit thuc té:
Vi = A Vi, md/s
Trong dé
A : hé sd cép
6.3. Ning sudt khoi lwgng ciia mdy nén:

Vit

m= o =p tht
trong do:
V - thé tich riéng ctia hoi hut vé may nén, m%Kkg
p - khoi lwong riéng ciia hoi hit vé may nén, kg/m®
6.4. Hi¢u sudt nén va cong sudt dpng co yéu cau:



a. Hiéu suat nén:

N
! Nel
b. Cong nén 1y thuyét Ny
Ns =m.l, kW
c. Cong suét chi thi N;:
o, N
Ur
trong do:
n. = A, + Dbl
-
K
d. Céng suit hiru ich N:
Ne = Nj + Nis
Nms= Vit .Pms

trong do:
Pmns - 4p suat ma sat
Vi - thé tich thuc t& m3/s
Pms = 0,19 - 0,59 véi moi chat Freon
Pms= 0,49 — 0,69 v&i moi chat NH3
e. Cong suat dién tiéu thu Ng;:

N
N =— "¢

° 77td X 77e|
- Hiéu suat truyén dong cua khdi dai: g =~ 0,95
- Hiéu suat truyén dong cuia dong co: 1, =0,80+0,95
f. Cong suat dong co lap dat:
Pé dam bao hoat dong an toan
N, =@1+21N,
7. MAY NEN HAI CAP:
Muc tiéu:
Sau khi hoc xong phan nay sinh vién c6 kha ning v& dugc so dd ciu tao va
nguyén ly hoat dong ciia cac loai may nén 2 cap.
7.1. Nguyén Iy céiu tao va lam viéc mdy nén 2 cép thwc hién bang cdc mdy nén 1
cap:
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Khi bi nén cac chat khi hay hoi ting nhiét do gin lién véi su ting 4p suat.
Nhiét do cudi mdi 1an nén phu thudc vao cac yéu td: nhiét d6 dau, ban chat mdi loai
khi va qua trinh lam mat khi nén.

Nhiét d6 cta hoi, khi cao s& 1am chay dau boi tron, lam phan huy chét khi bi
nén. Pi v6i tac nhan lanh thi nhiét do cudi tim nén khoéng duoc cao hon 120°C.
Do d6, cAn phén chia cap cho may nén.

Nén nhiéu cdp khong nhimg lam mat mdy ¢ timg cip ma con lam mat trung
gian giita hai cdp nén. Nho vay nhiét do dau ctia cip tht hai khong thé cao bang
nhiét do cudi cua cép thtr nhat. Nhiét do cép sau phu thudc vao viéc lam mat trung
gian. Ngoai ra néu cing nén dén mot ap sut thi nén hai cép tiét kiém nang luong
hon nén mét cép.

Thue hién nén nhiéu cdp bang cac may nén mot cap.

4]

SRS Ra S

- MN2 LMTG MN1

Hinh 5.22: Thuee hién nén 2 cdp bang hai mdy nén mét cdp
MNI: mdy nén thdp dp, MN2: mdy nén cao dp,
LMTG: thiét bi lam mat trung gian
7.2. Mdy nén 2 cip phén bdc tic dung 2 phia:
Trong may nén loai nay, cac cap nén dugc bd tri hai bén cua pittdng. Nguyén
1y 1am viéc c6 thé biéu dién rd rang bang do thi dugc xay dung chung cho ca hai
cap.

Thiét bi 1am mat _ Thiét bi l;m mat
trung gian trung gian

Hinh 5.23: So do6 va dé thi céng mdy nén 2 cdp phan bdc tac dung 2 phia
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Thé tich cac xylanh cip 1 va 2 khong bang nhau, vi vay db thi dang xét co ty
1& vé truc hoanh khac nhau.

Trong may nén loai ndy qué trinh & cac cip dugc thuc hién & nhimg hanh
trinh khac nhau cta pittdng. Vi vdy, luc tac dung 1é cic phan cta khung duoc phan
b6 kha déu.

7.3. Mdy nén 2 cip phén béc tic dung 1 phia:

Pic biét ciia may nén loai ndy 1a su phan bd cip thir nhat va cip tht 2 theo
mot phia cua piston; diéu nay dan dén: qua trinh hat ciing nhu qué trinh day xay ra
trong cé hai cap 1a dong thoi.

Thiét bi lam mat
trung gian

AW
: J

Y
e

———

EE

Hinh 5.24: So do6 va dé thi céng mdy nén 2 cdp coé piston vi sai tac dung 1 huéng

Trong may nén loai ndy cic khoang cua cap 1 va 2 ludn ludn dugc phan
cach bang nhiing van dong, nhung van c6 nhiing qua trinh, xay ra dong thoi & cac
khoang ctia mot cap nao ddy cia thiét bi lanh.

Thiét bi lanh: ngoai cong dung chinh ctia n6 1a lam lanh khi nén, n6 con
dong vai tro nhu mot binh chua tire 1a dung tich dé nhan khi ra tir cap thtr 1, sau d6
sa khi vao céap thir 2.

Trong may nén co piston loai vi sai tdc dung 1 phia nay, qué trinh nén va thai
khi xay ra & ca 2 cap dong thoi, do d6 trong phan khung ctia may nén sinh ra nhiing
Iire 16n phan bd khong déu, doi hoi sir dung banh da c6 khoi luong 16n dé can bang
cac lyc ndy. So d6 nay thuong dung trong mét té hop véi so d6 thuan dong ddi véi
loai may nén cé sb cap 1én hon 2.

8. DIEU CHINH NANG SUAT LANH MAY NEN:
Nang suat lanh Qq:

L

7Z'><2

Qozquozlx\ixqozﬂx

XSX ZXNX(
v, 4x v, °

Trong do:
d : duong kinh
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s : khoang chay pittong

A+ hé sb cap

v1: thé tich riéng hoi hut

z : s0 xilanh

Qo.: nang suét lanh riéng khdi luong
8.1. Phwong phdp déng ngit mdy nén (ON- OFF):

Phuong phap ndy thuong sir dung cho hé thong lanh nho ding éng mao lam
dung cu tiét lwu nhu tu lanh gia dinh, tu lanh thuong nghiép...

Céc dung cu diéu chinh 2 vi tri cho may nén thuong 1a role nhiét dg, role ap
suat thap. Trong cac hé théng lanh nho ma thiét bi tiét luu 1a dng mao thi role nhiét
d6 lam nhiém vu déng ngat truc tiép may nén con ddi voi cac hé théng co van tiét
lru va binh chira thi role nhiét 46 dong ngat van dién tir cap 1ong va role ap sut
thap lam nhiém vu déng ngat may nén

[TTE]
1] i||!

.................................
.............................

Hinh 5.26: IMay nén lanh ding

: & : Hinh 5.27: Béne neit mav nén
role nhidt d6 trre tigp dong ngét : & 1E Y

gidn tiép quarole ap suft thip LP

| oAy hen . (Low Pressure Switch)
AN — May nen [ M —Bong co .
may nén ; NT — Dan ngeng tu ; TL BT-Vandiénty ; BC - Binh

— Tiét luu (Ang mao dén) ; BH - chira cac ap ; TL — Van tiét luu
Dan bay hei ; BL — Budng lanh nhiét
cach nhiét | TC (Temperature
Control) — Eole nhiét 45

(Thermostat)

* Uu diém:
Pon gian, dé thuc hién
* Nhueoe diém:
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C6 t6n that do khéi dong co nhiéu 1an, gdy mai mon chi tiét, tudi tho may
giam, Chi sir dung may nén nho va rat nho
8.2. Tiét lwu dwong hut:
Trén duong hat ngudi ta lap thém mot van on ap hoi dé co thé diéu chinh va
6n dinh ap suat hoi hiit. Khi giam ap suét hut, thé tich riéng hoi hit v, ting, 4 giam
nén m giam dan t6i Qo gidm.

s

Hinh 5.28: So do thiét bi chu trinh tiét lueu hoi hit

PC — Van én dp va diéu chinh dp sudt hit theo ndng sudt lanh yéu cdu

* Uu diém:

Pon gian, dé thyc hién
* Nhueoe diém:

C6 ton that tiét luu, hé sb lanh giam
8.3. Xa hoi nén theo dwong phu:

Phuong phap nay ngudi ta ni thém mot dudng 6ng thong gitra dau day va dau
hat ctia may nén, trén c6 ldp mot van 6n ap dé duy tri ap sudt bay hoi. Khi ning
sudt lanh giam, ap suét bay hoi giam, van 6n ap md xa hoi nong tir duong day vé
duong hut. Hoi nong tron vo1 hot qua nhiét tir dan bay hot tré lai may nén. Nhu vay
moi chit lanh thyc té vao dan ngung tu giam va ning sut lanh giam

Bén NT

()

T BH

Hinh 5.29: Bypass xd hoi nén vé dwong hit c¢6 bo tri van 6n édp OP
* Uu diém: don gian
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* Nhueoe diém:

- Nhiét d6 cudi tim nén cao

- Céc chi tiét d& mon, chong hong

- Han ché viéc diéu chinh nang suat lanh

- Khong tng dung duoc cho hé thong amoniic va R22
8.4. Xd ngwoc trong diu xilanh:

Gidng nhu phuong phéap x4 hoi nén tir dudng dy vé duong hut nhung chi ap
dung cho tirng cum xilanh hodc tirng cum 2 xilanh, br;“lng cach m¢ khoang hut va
khoang nén cho xilanh hodc cum xilanh chay khéng tai. Vi vdy kha ning diéu
chinh 1a theo bac dung theo s6 xilanh hodc cum xilanh diéu chinh. Vi du may nén 4
xilanh chia 1am 2 cym kha ning diéu chinh 1a 0 — 50 - 100%, may nén 8 xilanh chia
1am 4 cum thi kha ning diéu chinh nanng suét lanh 1a 0 — 25 — 50 — 75 - 100%

8.5. Phwong phap ndng van hut:

Pé diéu chinh ning suat lanh, c6 thé v6 hiéu hoa 1 hodc nhiéu xilanh bang
cach nang van hat. Phuong phép nay st dung dé giam tai cho cac may nén c6 cong
sut 16n khi khoi dong

Hinh 5.30: Co cdu ndng van hiit
8.6. Phwong phdp diéu chinh vong quay n:
- Piéu chinh vong quay v cip qua banh dai: phuong phép ndy cé thé thuc
hién d& dang dbi v6i may nén hd, chi can thay ddi ti s6 truyén va téc do vong quay
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nhung khong thé 4p dung d6i voi may nén kin va nira kin do dong co lap ngay trén
truc may nén
- Piéu chinh vong quay vo cip qua mdy bién tin
60 f
n =
P

x(l—S)

Trong do:
n: s6 vong quay, vg/ph
p: s6 cap cuc
f: tan s6 dong dién, Hz
s: hé sb truot
- Néu tan sd ting, s6 vong quay ting va nguoc lai nghia 1 sé vong quay ti 16
thuan véi tan sd
- Piéu chinh vong quay theo bac nho thay dbi s6 cap cuc p, qua d6 co thé diéu
chinh nang suat lanh theo bac.
Nhuege diém: Phirc tap nén it str dung.
2.2.1. Van hanh may nén 2 cép:
Thuc hién tuong tw nhu may nén kin.
2.2.2. B6 may nén ho:
- Chuén bi may nén 2 cép.
- X4 dau.
- Théao bu 16ng mat bich van hut.
- Théo bu 16ng mat bich van day.
- Théao bu 16ng chan may.
- Pua may ra ngoai.
- Stra chita cac hu hong.
2.2.3. Thao lap, sira chita phan co may nén hd:
- Pua may nén di bo vao vi tri stra chira.
- Théo nip may.
- Panh dau vij tri.
- Pua phan co ra khéi vo may.
- Théo, kiém tra, xtr Iy giodng dng day.
- Théo, kiém tra, xr 1y cum 14 van.
- Théo, kiém tra, vé sinh duong dan dau.
- Kiém tra, vé sinh truc khuyu.
- Kiém tra, vé sinh bac, ic, tay bién.
- Kiém tra, vé sinh pitton, xilanh.
- Lau sach céc chi tiét.
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- B6i tron trude khi lap.

- Trinh ty lap nguoc lai véi trinh ty théo.

- D6 ddu méi vao may

- Kiém tra, chay thir.

2.2.4. Thay dau may nén:

- X4 toan bo dau cii;

- Xac dinh dung loai dau, d6 nhét cua dau, (vo1 may nén bi yéu can thay dau
c6 do nhét ddc hon), dau phai tinh khiét, khong 13n can ban hoic hoi nudc.

- X4c dinh mutrc dau nap

- Pua khay dau vao vi tri.

- X4 duodi day nap.

- Pong van dau hut

- Cho may nén chay.

- M van nap dau.

- Péng van nap dau khi dau gan hét.

- M¢& van hut.

- Kiém tra dau thiéu, du
2.2.5. Bong may, thuc hi¢n v¢ sinh cong nghiép
* Bai tap thuc hanh cia hoc sinh, sinh vién:

1. Chudn bi thiét b, dung cu, vt tu.
2. Chia nhom:

Moi nhom tir 3 — 4 SV thyc hanh trén 1 may nén 2 cap , sau d6 ludn chuyén
sang may nén 2 cap kiéu khéc, c6 gang sap xép dé co su da dang dam bao t6i thiéu:
01 may nén mdi kiéu cho mdi nhém sinh vién.

3. Thuee hign qui trinh tong qudt va cu thé.
* Yéu cau vé danh gia két qua hoc tap:

Muc tiéu Noi dung Piém

- V& duogc so d6 nguyén 1y may nén 2 cap; Trinh bay
dugc nhi€ém vu cua cac b phan trong may;

- Trinh bay duoc nguyén 1y 1am viéc cia may nén 2 cép
cu thé.

Kién thirc

- Van hanh dugc cac may nén lanh dung qui trinh dam
bao an toan dién lanh;

Ky nang | - Goi tén dugc cac thiét bi chinh cua may nén, ghi dugc 4
cac thong sb k¥ thuat cuia may nén, doc dung duogc cac
tri sO
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- Cén than, lfmg nghe, ghi chép, tu tdn, thuc hién tot vé
sinh cong nghi¢p

Thdi dp 2

Téng 10

* Ghi nho:

1. Phan tich dugc nhiém vu cta cac by phan trong may nén 2 cép cac loai;
Pham vi trng dung cua may.

2. Phan bi¢t dugc cac b phan trong may nén 2 cép, cach van hanh cu thé caa
cac bd phan.
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* Cau héi va bai tap:
1. Trinh bay pham vi img dung ctia may nén kin kiéu piston trong thuc t€?
2. Cho so d6 ciu tao ctia may nén kin kiéu piston nhu hinh dudi:
[

\ 13

10

]/

8.

4

L o,y hy

- Chu thich céc chi tiét dwoc danh s6 tir 1 — 15?
3. Trinh bay nguyén Iy lam viéc may nén kin kiéu piston?
4. Trinh bay pham vi ing dung cia may nén ntra kin trong thuc t&?
5. Cho hinh v& cu tao ctia may nén ntra kin dudi day?
1

2
NEY 3
12
() i .;' 4
11\? lc A
5 1
Zres s SSSEST PN
f‘ '
10" PREIEIEES I
5
9 -

- Ch thich céc chi tiét dugc danh sb tir 1 — 127
6. Chii thich céc chi tiét ciia may nén ntra kin dugc cho dudi day ?



7. Trinh bay nguyén ly lam viéc may nén nira kin?
8.Trinh bay pham vi (mg dyng ctia may nén ho kiéu piston?

9.Chu thich céc chi tiét cia may nén ho duoc cho dudi day?
1 2

T

10. Trinh bay nguyén ly lam viéc may nén ho?

11.Trinh bay cach bd tri may nén nhiéu cap?

12. Phan loai mdy nén roto

13. Trinh bay pham vi tng dung ciia may nén roto?

14. V& so d6 céu tao va trinh bay nguyén 1y 1am viéc ctia may nén roto tim trugt?
15. V& so dd cau tao va trinh bay nguyén 1y lam viéc cia may nén roto 1an?

16. V& so do cau tao va trinh bay nguyén 1y lam viéc clia may nén roto xoan 6¢?
17. Trinh bay pham vi img dung va uu, nhugc diém ctia may nén tryc vit?
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18. V& so d6 va trinh bay nguyén 1y 1am viéc cia may nén tryc vit?

19. Trinh bay cac phuong phéap diéu chinh nang suat lanh ciia may nén hoi?
20. Trinh bay phuong phap bao dudng may nén?

21. Trinh bay cac nguyén tic chung trong thao lap may nén?
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