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3 « BOM CANH DAN
3.1. Ciu tao — phén loai

3.1.1. Khdi niém — phan logi
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Mot hé thong bom bao gém ba phan chinh: Supply side — Pump — Delivery side.

Bom trong hé thdng co thé duogc lip dit theo cac so d6 nhu hinh 3.1.

Driver

Coupling
E Pump E‘
Valve Valve

Hinh 3.1. Bom trong hé thong
Bom canh dén 13 loai bom dugc dung phd bién nhit trong thuc té san xuat va doi
song, dong thoi nd duge nghién ctiru k§ va cd cong nghé ché tao hoan chinh nhat
trong tat ca cac loai may bom. Bom canh din ludn cé gin cac canh vao banh cong

tac, do d6 no6 duoc goi 1a bom canh dan. Mit khac, né tao nén dong chay lién tuc
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cho chét 16ng nén con goi la bom lién tuc. Bom canh dan duoc chia thanh ba loai:
Bom ly tdm (Centrifugal pump); Bom huéng truc (Axial pump) va hdn hop (chéo

truc) (Mixed flow pump), theo chiéu chuyén dong cta chat 16ng trong 1ong bom.
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T ~ LEMGTH QF PUMPING SYSTEM

FIGURE 1 Length of system controlled by pump

FIGURE 2 Pumps in series and in parallel

Hinh 3.2. Hé thong bom
3.1.2. Bomly tim
Bom ly tim c6 két cAu theo so d6 hinh 3.2.

Trude khi bom chay can moi nude qua ong 10, vi vay néu bom dat cao hon muc

chét 16ng thi phai c6 bo phan tiép nhan, gdm xupap tiép nhan va ludi tiép nhan. Truc
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quay lam quay gudng co6 cac canh gay ra lyc ly tim lam chuyén dong chit long vé
phia dudi gudng va tap trung lai theo ranh xodn dc xung quanh vo. Tiét dién cua
ranh xodn ¢ thay d6i nhung van tc chit 1ong khong ddi, vi chit 1ong ludn bo sung
vao ranh. Nhu vay, miéng hat cua gudng dong 1a chan khong, nén duéi tac dung cua
ap suét tai bé hut, chat 1ong s& di vao bom. O mot s6 bom ngudi ta con 1am thém
thiét bi din huéng dé chat long vao ranh xoan nhe nhing hon, giam va dap va ting
thém ap suat cho bom. B9 phan dan hudéng cé cau tao giéng nhu gudng dong nhung
cac canh dat theo hudng nguoc lai.

V6 bom

Ong day

Gudng dong

Truc

Ong ht

Luéi tiép nhan

Canh dan

Miéng hat

© © N o 0o~ w D PE

Miéng day

10. Ong moi

11. Xupap tiép nhan

Hinh 3.3. So' d6 két cdu bom ly tim

Bom ly tam dugc phan loai theo nhiéu cach:
+ Theo c6t 4p ctia may bom:
- Cot ap thap: H<20mHO.
- Cotaptrung binh:  H=(20-60) mHZO.

- Cotap cao: H > 60 mHZO.
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+ Theo sb banh cong tac lp trong bom:
- Bom 1 cap (1 banh cong tac).
- Bom nhiéu c4p: gdm nhiéu banh céng tac 13p néi tiép nhau dé tao ra cot &p 16n
hon.
+ Theo céch dan chit 16ng vao banh cong tac:
- Bom 1 miéng hut
- Bom 2 miéng hut
+ Theo céch truyén chuyén dong co:
- Bom truc tiép
- Bom c6 co cau truyén chuyén dong.
+ Theo vj tri tryc c6: thang dung, nam ngang
+ Theo hé s6 cao téc ns (vong/phut) co: van téc cham ns = 40 — 80; van téc vira ns =
80 — 150; I6n ns = 150 — 300; chéo: ns = 300 — 600 vong/phut va hudng truc: ns =

500 — 1200.
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Hinh 3.4. Phan logi bom theo hé sé cao toc
- Dung dé dap (g c4c yéu cau khac nhau bom ly tdm c6 nhiéu dang canh,

banh cbng tac:
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:
Hinh 3.5. Cac dang banh cong tac cua bom

3.1.3. Bom hwong truc

So d6 két cau bom hudng truc nhu hinh 3.6.

Két ciu bom hudng truc don gian va chac chan. N6 gém cac phan dong va phan
tinh. Phan dong gdm banh cong tac gan lién voi truc. Banh cong tac hinh khdi tru c6
gin cac canh din mit cong phan b déu xung quanh. Thuong sb canh din cta banh
cong tac tir 3 — 6 canh. Phan tinh 1a vo bom c6 dang hinh truc rdng, phia trong c6
cac canh din hudng va bo phan d& tryc. Phia trén bd phan dan huéng than bom udn

cong dé tién b tri cac bod phan dan dong truc bom.
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1. Miéng hut; 2. Than bom; 3. Banh cong tac; 4.

Mt chat long; 5.Truc . o
Hinh 3.7. Bdnh cong tac bom

Hinh 3.6. Nguyén Iy cau tao bom huéng truc huwong truc
Tryc cta bom dugc ndi truc tiép véi dong co. Khi bom 1am viée, banh cong tac quay
trong moi truong chit long va do d6 cac canh din mit cong dang cong xon (cong
theo khong gian ba chiéu) nén chat 1ong dwgc hut vao bom va di chuyén theo

phuong song song vdi truc vot luu lugng 16n.

3.1.4. Bom hén hop:

Két hop wu diém cia bom ly tim va bom hudng truc. Luu chat di vao nhu bom

hudng truc, dugce roto ly tdm ra vo va theo cac vé thoat ra ngoai.
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Hinh 3.8. Bom hén hop

3.1.5.  Pham vi sir dung

- Bom ly thm sir dung rong réi trong cong nghiép va doi sdng hang ngay vi co
vu diém: chay ém, luu luong diéu hoa, van téc quay 16n, ndi truc tiép véi
dong co dién, loai bo co cau bién tay quay, xupap, bau khi,... nén méng nhe
khdng chiém nhiéu dién tich; cé thé diéu chinh rong réi, ré tién, van hanh don
gian, cau tao khong phuac tap, cd thé bom chat long dic, hiéu suat cao,...
Nhung né van con cac nhuge diém nhu: phai ¢6 bo phan mdi nudc, khdng
nén tao ra 4p suit qua 7 at, hiéu suat cia bom c6 cong suit nho khéng Ién
lim, ning suat phu thudc vao chiéu cao H....

- Bom hudng truc dung khi can luu lugng 16n ma ap suat lai thap. Loai nay rat
gon chic nhung chiéu cao hdt chi tdi 2 m vi rat nhay cam véi hién tugng xam
thue do luu lwong 16n. Thong thudng ngudi ta dat gudng bom huéng truc &

dudi muc chat long duoc van chuyén.
3.2. Ly thuyét co ban

3.2.1. Phwong trinh co bdn cviia bom ly tam:

— Hzcuz — H1Cu1 (1)

H

loo
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Trong cac bom ly tAm hién dai, da sb céc banh cong tac cé cac két cau 16i vao hoic
bo phan din hudng vao sao cho dong chat long cua 16i vao cua mang dan chuyén
dong theo hudng kinh, nghia 1a: ¢, L u, ; Phuong trinh trén trd thanh:

— H2C2u
g

- Cot &p thyc té: Cac phuong trinh co ban cua bon ly tdm (1) dugc 1ap nén tir

H, (2)

cac diéu kién gia tuyét:
o Cénh din nhiéu vo cing va mong vo cung. Véi gia thuyét thtr nhat, ta
c6 van toc phan bd déu trén cac mat cat caa dong chay qua cac mang dan.
o Chét long 1y twong (khong nhat).Véi gia thuyét tha hai, ta bo qua van

téc ciia dong chay trong cac mang dau
Vi thé nén cot ap ciia bom tinh theo phuong trinh co ban (1) hoic (2) goi l1a cot ap Iy
thuyét tng véi sé canh dan nhiéu vé cung. Vi thé nén cot &p cua bom tinh theo
phuong trinh co ban (1) hoac (2) goi la cot ap Iy thuyét ang vai sé6 canh dan nhiéu
vo cung.
Trong thuc té canh dan c6 chiéu day nhat dinh (2 — 20 mm)va s6 canh dan c6 han (6
— 12) gay nén sy phan bd van tdc khong déu trén cac mat cat ciia dong chay tao nén
cac dong chuyén dong xody, dong quan trong cac mang dan. Mat khac chat long lam
viéc thuc té c6 do nhét nhat dinh, gay nén ton that trong dong chay. Cot ap thuc té
duoc tinh theo cdng thirc:
H=¢,n,H,
Trong tinh ton gan dang co thé sir dung cong thuc:
U2
H= w.i
- Ta nhan thiy cot 4p cua bom ly tim phu thudc vao:
+ Puong kinh ngoai cua banh cong tac (D2).

+ S6 vong quay cua truc bom (n).
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+ Thanh phan van téc czy trong tam giac van toc ¢ 16i ra ctia banh cong tac.Véi luu
lugng va s6 vong quay nhat dinh caa banh cong tac thi ¢z cha yéu phu thudc vao goc
ra cia canh dan p.

-Trong thuc t& k§ thuat, kha ning cac dai luong ndy cé han.Sé vong quay cua
banh cdng tac bi han ché béi kha ning chdng xam thuc cia bom. Buong kinh ngoai
cuia banh cong tac va tri sé thanh phan van téc ciing khong duoc qua ngan.

- Qua phuong trinh co ban cua bom ly tim, ta con nhan thdy muén c6 cot ap co loi
nhét thi banh cong tac phai c6 s6 canh dan phu hop va goc do két cau canh dan hop

s

ly.

3.2.2.  Anh hwéng ciia két cdu canh din dén cét dp ciia bom ly tim

a) Pa < 90° b) B2 = 90°

Hinh 3.9. Cdc cdch bé tri canh dan

+ B2 < 90° canh din cong vé phia sau, thudng dé bom chat 16ng nhu nuée, dau.
+ B2 = 0 canh dan huéng kinh
+ B2 > 90° canh dan cong vé phia trudc, thuong gip ¢ quat va mdy nén ding cho
chét khi.

- Anh hudng cua goc pi:

La gdc bd tri cua canh dan va ciing 1a goc biéu thi phuong cua van tée twong

d6i ¢ 16i vao cua banh cong tac. Trudng hop c6 loi nhat vé cot 4p cua bom khi tam

giac van téc ¢ 16i vao 1a tam giac vudng, khi d6 goc P1 chi phu thudc vao us va ci.
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G6c p1 khdng anh huong tryc tiép dén cot 4p ciia bom. Nhung néu tri s6 khong
thich hop thi s& giy va dap dong chay véi canh dan & 16i vao banh cong tac, anh
huong xau dén hiéu suat, cot ap ciia bom.

- Anh huéng cua goc Pz

La g6c bd tri canh dan va ciing 1a goc hién thi phwong trinh cua van téc & 15i ra
cua banh cdng tac. Ly thuyét va thuc nghiém chang to rang tri s6 cua goc B2 c6 anh
huong tryc tiép toi phuong va tri s6 cac thanh phan van tdc cua dong chét long trong
cac mang dan. Do d6 anh huong quyét dinh téi cot ap toan phan va cot p thanh
phan caa bom.

G6c B2 dac biét c6 ¥ nghia quan trong.Can chon goc hop 1y dé bom c6 thé lam viéc

Vi hiéu suat cao va dap tng dugc cac yéu cau cu thé.

3.2.3. Lwu lwong bom ly tim:

Cong thtrc tinh: Q, =c,zDb

Luu luong qua banh cong tac xem nhu luu lugng 1y thuyét (Q1) ciia bom. Luu luong
thuc té (Q) qua éng day nho hon Q1 (Q < Q1), vi khdng phai tat ca chét long sau khi
ra khoi banh cong tac déu di vao 6ng dady ma c6 mot phan nho AQ trg vé 16i vao
banh cdng tac hoac ro ri ra ngoai qua cac khe ho cia cac bo phan 16t kin “A” va “B”.
Vay: Q =Q+AQ

Dé danh gia ton that luu lugng cia bom, nguoi ta ding hiéu suat luu luong:

_Q__Q
Q Q+AQ

ng <1 phu thudc vao két cdu va chat lugng 1am viéc cua cac bo phan 16t kin. Thong

o

thuong d6i véi bom ly tdm ng = 0,95 — 0,98. Bom ¢6 luu lwong cang 1on thi ng cang

cao.
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3.2.4.  Phwong trinh co bdn ciia bom hwong truc

2 2
uc W, —W C, —
— 2u hay let — 1 2 + 2 Cl

g 29 29
Cot &p cua bom huéng truc tao nén do sy chénh léch vé tri s6 cua cac thanh phan

H,

o0

van toc twong ddi va tuyét d6i ¢ 16i ra va 16i vao caa banh cong tac.
- Cot &4p cia bom hwéng truc khong c6 thanh phan do lwc ly tam tham dw nén
c6 nhitng dic diém sau:
- Cot &p caa bom hudng truc khong thé 16n lon cot ap cia bom hudng tam
- Cot 4p tinh cuia bom hudng truc chi do mé rong cac mang dan cia banh cong
tac nén (wl>w2).

2 2
_ W, —W,

H =
loot 29

- Dong chit léng qua banh cong tic bom hudng truc dugc can bang thi canh
dan phai c6 két cau sao cho cot ap caa mdi dong nguyén té dong chat long

duoc tao nén boi canh dan & moi vi tri phai nhu nhau, nghia 1a:

uc
H,, =—2=const
g

znc,,

Vay H,, = 30g R(cot S, —cot f3,)

- Banh cong tac bom hudng truc chi tao duoc cot ap khi cac goc ra 1én hon cac goc
vao tuc 12 mat canh dan khong thé 1a mat phang mé 1a mat cong. Tri s6 cac goc cang
khac nhau nhiéu thi d6 cing caa mat canh dan cang 16n. Néu hai bom hudng truc c6
cot 4p nhur nhau, bom nao c6 sé vong quay lam viéc 16n hon, thi banh cong tac bom
c6 do cong it hon. Piéu kién dam bao khi:

R(cot g, —cot f,) = const
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3.25.  Lwu lwong bom hwong truc
Xéc dinh theo cong thirc: Q=c_ F

F 1a dién tich mit cat 16i ra, xac dinh theo cong thirc: F = % (D*—d?)

Vay: Q=7,(D* ~d’)c,

3.3. Chon bom

3.3.1. DPuwong dic tinh bom

Céc quan hé: H = fl(Q); N = fz(Q); h = fs(Q) biéu thi dic tinh 1am viéc cua
bom:

Biéu dién duéi dang phuong trinh goi 14 phuong trinh dic tinh; biéu dién dudi dang
d6 thi 12 dwong dic tinh.
Cac duong dac tinh xa@y dung tu tinh toan goi 1a duong dac tinh tinh toan.
Néu xay dung tir thuc do goi 1a duong dic tinh thuc nghiém.

Puong dac tinh H = fl(Q) 1a duong dic tinh quan trong nhat goi 1a dudng dic
tinh co ban.
n=const:  goila duong dac tinh lam viéc.

n#const:  goila dudng dic tinh tong hop.
Cong dung cua duong dic tinh: biét duoc 1 cach tong quat cac dac tinh 1am
viéc cua bom, cho phép ta mo rong pham vi lam viéc va su dung hop ly cac

ché do 1am viéc khac nhau cta bom.
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Pressure (p), or Head (H)

o Rotary (or any PD-Type)

o Centrifugal

s
Flow (Q)

Hinh 3.10. Pump Curve

(a) Centrifugal

Pump

Operating point

Hinh 3.11. System curve
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Hinh 3.12. Buong ddc tinh thuc nghiém cua bom ly tam
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Hinh 3.13. Puong ddc tinh thuc nghiém cua bom hwong truc.
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3.3.2. Chgn bom

« Duya vao tinh chét cua chét long: luu y do nhét, tap chat
« Duya vao hé s quay nhanh ns
— Trong d6 Q = m%/s, n =rpm, H=mH20
« Vamot sé yéu cau khac:
— Nho gon, it dn, chi phi dau tur va van hanh, bao dudng
— C6 codng dung riéng: dinh lwong, do dém..
— Dua vao duong dic tinh ctia bom va dac tinh hé thong.

— Tréanh chon bom qua 16n.
Bom canh dan chu yéu dung cho bom nudc, mot s6 hon hop c6 do nhot thép

Chon bom thé tich hay bom canh dan?

APPROXIMATE W= o0s
0.3-0.1

RELATIVE 0.4 ]

DIAMETERS

|47nl~rl-|'l-|"-'. SCREW —» :i

I
l'.ll.'l.'lrln'l.l |_J

= PFISTON —"-I"' GEAR *'I""-"AHE CENTRIFUGAL MIXED FLOW =
! {Raotary Pos

=—AXIAL FLOW —

HS = 27 Dhsplacement 213 1"1'.]-]1]
2z = 00 ﬂ.l | ll]
. {Approximate
_ 040 Domains of
Specific Speed, {1g = % Rator types
(gaH] shown)
W {rpm) = |
NOTE:{Ng 5, = [TF']—w.f‘-E'jthﬂH ={lg x 2733
[aE(f)]

Chon bom ly tdm, huéng truc hay hon hop?
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1
3,65nQ /2
Ns = T
H /4
Ns < 500: the tich
Ns = 500 + 4000: ly tm
Ns = 2000 + 8000: mixed flow
Ns = 7000 + 20 000: hudng truc
7 2
4 4 §
b,
! by
i by =
[ %
7 - I —
e NOENNESED N IS V\J
2, 4. o M D12 D208
ﬂ_o~25 Da..z 2" 5 5,° 3~

1- Canh ly tdm véi Ns = 40-80,

2- Céanh ly tdm vai Ns= 80-150,

3- Canh dang Fracis va&i Ns =150-300,

4- Canh dang hon hop voi Ns= 300-600,

5- Canh dang hudng truc véi Ns= 600-1200

3.4. Cac quy luit dong dang:
- Pong dang luu luong:

3
Qu. :n_M*(D_Mj
QN r]N DN

- Pdng dang cot ap:
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Bai giang MTK-Chwong 3. Bom cdnh dan 2014

2 2
Hyu [ Mu | «f D
HN nN DN

- Pdng dang cong suat:

N, (ng D,
3.5. Cac diém can chu y trong sir dung bom canh dén

% Chon bom dung yéu cau ky thuat, duya vao duong dic tinh cua hé thong va
cta bom, chu y duong dac tinh co ban (H — Q)

% Céc thiét bi va ddng hd do ap suat, do chan khong, do dién nén co day du.

% Trudc khi bom 1am viéc, phai moi bom.

- Tao chan khong trong bom va 6ng hit bang bom chan khéng hodc bom phun
tia.

- Cho chét long trén bé mit chta chay vé bom va dng hut qua éng day hoic
mot duong ng phu.

- Dung 6ng cao su din nudc may vao moi bom.

% Truéc khi khoi dong bom can kiém tra dau md trong bom va dong co,cac
mbi ghép buldng,. ..

% Khi khoi dong bom, cho dong co quay 6n dinh rdi mé tir tir khoa dng day.

% Trong khi bom lam viéc, can theo ddi ddng hd do, chii ¥ nghe tiéng may dé
kip thoi phat hién nhiing biéu hién bat thuong va xtr ly kip thoi.

% Khi chuan bj tat may,lam thir ty dong tac nguoc véi khi cho may chay: dong
van & éng day trude, tit may sau.

% Khi bom lam viéc chat long khong Ién hoac 1én it, can ding may va kiém tra
lai:

- Céc van hoic khoa & 6ng day va éng hat.
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Lu6i chin c6 rac bi 1ap kin hodc miéng dng hat khdng & dung d6 sau

- Banh cong tac qua nguoc (bom dién hay dau day nguoc pha).

3.6. Cac kéu ciu bom:

FIEURE 1

Chrrerhung impeller pump and pumping element

Hinh 3.14. Bom ly tam mét cap
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Hinh 3.15. Bom ly tdm hai miéng hut

5

i

|

L
g

5 - (N

amom W L I

Hinh 3.16. Bom ly tdm nhiéu cap.

3.7. Bai tap:

BTO1: Poc TL1. L.X. Hoa — N.T.B. Ngoc. Chuong 3. Bom canh dan trang 30 — 91.
bat 03 cau hoi, kém tra 161 goi y.
BT02: Lam cac bai tap sau

BT02.1. Mot bom ly tam c6 duong kinh ngoai D2 = 300 mm, n = 1450 v/ph,
luu lwgng Q = 1266 m3/h va cot ap H=31 m.
Pé ting luu luong va cot ap, ting duong kinh ngoai D2’ = 1,5D; va ting sb vong
quayn’= 1,5 n.

1. Tinh cac thong s6 luu luong Q’, cot ap H’ va cong suét trén truc N, biét
hiéu suat cia bom 1 = 83%.

2. Khong thay d6i dudng kinh ngoai, ta thay doi s6 vong quay n sao cho cong
sudt ciia may chi bang % cong suat ban dau.

BT02.2. Bom hudng truc ¢6 luu luong Q =1300 m?, n = 580 v/ph.
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1. Xac dinh duong kinh ngoai, dudng kinh bau cua bom, biét van tdc thanh
phan cm = 3,28 nv/s; ty s6 do/D = 0,5.

2. Xac dinh c6t nuée thyc va cong suat cua bom, biét goc ar = 90% B2 =
23°40’ cta dong nguyén tb trung binh D = (D + db)/2 ; 1 = 84% ; nck = 97,6%.
BT03. Tim trén Internet v4i cac tir khoa, mdi tir 2 tai lidu: Viét lai theo dang tai lidu
tham khao.

Piston pump

Gear pump

Vane pump

Screw pump

3.8. Tiéu luan

Sinh vién thyuc hién cac ndi dung sau theo nhom, va s€ bao cao theo ké hoach d lén.

¢ Khai niém phan loai, pham vi sir dung cac loai bom.

e Cau tao nguyén Iy hoat dong cac loai bom (Cau tao: khuyén khich vé lai cac
hinh).

e Céc thdng s hinh hoc, dic tinh caa bom.

¢ BEP, POP?

e Céch tinh va chon bom trong hé thong.

e Cac phuong phap lap dat van hanh, diéu chinh bom, phuong phap diéu chinh
Q.

e Cac phuong phap khao nghiém bom.
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