BOM ( PUMP)

e Dan nhép
e Cac loai bom thwong gap
« Céc théng so hinh hoc
« C4c thdng soO dac tinh: , ,
— Lwu lwegng Q, Cot ap H, Cong suat N, Hiéu suat n, hé

sO quay nhanh ng, Biém lam viéc t6i wu BOP, Buwdong
dac tinh bom

— Cong thire thwong dung
— Cac dinh luat dong dang
e Chon lwa bom
« Van hanh , diéu chinh bom

« Thuec tdp: tim hiéu cau tao va nguyén ly hoat déng cta
bom, mot so tinh téan can thiét, va khao nhghiém bom
Nguyén Hung Tam



BOM ( PUMP)

 Phan loai bom

Pumps
| |
: Others (g Positive
Dynamic Impulse, Buoyancy) Displacement
Centrifugal Special effect Rotary Reciprocating
|
| | | |
Internal | | External Shide
Lobe
gear gear vane
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« Bom thé tich:

— Ung v&i moéi vong quay mot lwong chat
lI6ng dworc chuyén di tir dau hat nay qua
dau day kia

— Néu hé dwérng ong dong kin: cét ap tang
dan den hw bom

— Thwérng str dung bom cac lwu chat khac
nwéc hodc nwéc can cot ap cao

Nguyén Hung Tam



BOM THE TICH

Bom piston quay hwéng truc
e Bom piston_’ (Axial rotary piston pump)

Valve plate slot Piston

+ Thuong s dung cho chat long
co do nhot cao, dau.. G
« Bom quay: dang Banh
rang, cam, van
« Thwong dung trong cong
nghiép voi muc dich riéng
e Dung dinh lvgng..

. — Swashplate
Cylinder block

Bom banh rang

- - Bom canh gat
an khép trong
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« Hinh mét sb loai bom thé tich

SUCTION YALYE
- (DISCHARGE YALVE
N OFPOSITE SDE)
PISTON 4 u 2ND STAGE DESCHARGE YALVE
= Ll
o
o =
e SUCTION YALYE A
IST XTAG 18T STAGE
CRANKCASE OIL CONMEGTING RODS e
’% %
I
OIL SumP
1
"cmnnurr
Bom banh rang an kh&p ngoai

Bom piston
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Bom Dong hoc:
Banh cong tac (rotor, impeller) quay tron chyyén doéng
nang thanh tinh ap va déng ap de bom chat Iéng
Hai loai chinh:
Bom Ii tam ( centrifuggl pumps): trong
cong nghiép > 75% de bom nworc,
Bom huwong truc ( axial pumps),

Va Bom hon hop ( mixedflow pumps)

Nguyén Hung Tam



BOM LI TAM
( CENTRIFUGAL PUMP)

METERS | FEET

200

60

e Bom li tam hoat
déng ra sao ?

« ChatIdng dwoc hut vao
banh cbéng tac ( rotor), di
qua rotor, nhan nang
lwong tw rotor roi di ra
khoi vo. 1o

« V& bom giup chuyén ok o

~ o < . 0 20 40 60 80 100 120 U.5. GPM
dong nang nay thanh N T B R
0 5 10 15 20 25 mifhr

tinh ép"' déng ép . FLOWRATE o
Bom li tdm va dwdng dac tinh

Hut vao
50

40

30

TOTAL DYMNAMIC HEAD

20 1x1%-5
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Impeller
Nguyén ly hoat dong = F
ctla bom li tam ©

[Bf"Bh.
¢ Bb as afirst
T approximation).

¥ Mormal to “relative” area
Mormal to “meridional” area

. o , .. FIGURE 10A A =aD.b, A =bhz
'DU—’O’ng daC t| nh bO’m VOI z = number of blades (8 here)
S . U = peripheral velocity vector
van mo 1 O, 50, 90% w = relative velocity vector
v = absolute (resultant) velocity vector
“I" =inlet, “2" = exit of impeller

o

90% Open

)T

i

—

o

A
=3
E:
50% Open <
1
( )I =
a |
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2 T @
— [ |
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2 1 3 Flow(Q)



BOM LI TAM( CENTRIFUGAL PUMP)

« Cautao clia bom li tAm
« C4c thdng sO hinh hoc : di, d2,b.. /Miéng day

2\
T

\

Vo

<
: r‘__

Miéng hut

Tru
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BOM LI TAM ( CENTRIFUGAL PUMP)

« Banh cong tac
(Rotor, impeller)

e Labb phén quay chinh
cung cap lwc li tam cho
lwu chat.

e CO the la 1 Rotor, hay
nhiéu Rotor( bom nhleu
tang) ndi tiép nhau dé
tang H

 Rotor co thé 13
dang mo ( open type) hoac
dang kin ( closed type)

Nguyén Hung Tam 10
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impeller




BOM LI TAM ( CENTRIFUGAL PUMP)

Truc: (shaft)

Nham chuyen moment quay tw
moto dén roto

Vo ( casing)

Bao 4y roto tao nén budng tao
ap.
Pé 13p truc va bac dan.

Vo6 co dang xoay ¢ tao can
bang vé ap suét

V6 ¢o6 dang tron dwoc dung
trong bom nhiéu tang

Nguyén Hung Tam
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BOM HUONG TRUC, BOM HON HOP

Nguyén Hung Tam 12



BOM

« CAC THONG SO BAC TINH:
— LUU LUONG, Q, m3/s, (L/phat)
— COT AP,H, (mWG), mH20
— CONG SUAT, NIt, W,

~ y=p*g, (9= 9,81m/s?) NIt= G™H = y*Q*H
— SO VONG QUAY n, rpm (VoiN: w; Q, m3s)
— HIEU SUAT, n, % - N, _7*Q*H
N N
— HE SO QUAY NHANH, n,
. 365%n*Q 2
— DUONG DAC TiNH: S H 4

« mo td mdi quan hé cua cac
thdng sé trén

Nguyén Hung Tam



BOM
PUONG DAC TiNH BOM ( pump performance curve)
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BOM

CAC QUI LUAT BONG DANG

— Poéng dang lwu lwong

— DPoéng dang cot 4p

— Pong dang céng suat

Nguyén Hing Tam
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CHON BOM

DWA VAO TiNH CHAT CUA CHAT LONG: Iwu y d6 nhét, tap chat

DUA VAO HE SO QUAY NHANH ns (Sl
2 | 3,65*n*Q?
— Trong dé Q= m3/s, n= rpm, H=mH20 s H %

VA MOT SO YEU CAU KHAC:
— Nhé gon, it 6n, chi phi dau tw va van hanh, bao dwéng
— Co6 céng dung riéng: dinh lwong, do dem..

DUA VAO BUONG DAC TiNH CUA BOM VA PAC TiNH HE THONG:
— TRANH CHON BO'M QUA LON

Bo'm canh dan chi yéu dung cho bom nwéc, mot s6 hon hop cé do
nhét thap

Nguyén Hung Tam 16



CHON BOM

APPROXIMATE —
RELATIVE | p=_L (maH
DIAMETERS | MY v

{

.4
|~—W"' SCREW —» §
-'_-._I.!'I.-I.n_l

=— PFISTON —"-I-'- GEAR *-I-"'-"AHE CENTRIFLMGAL MIXED FLOW -
! {Raotzry Pos

W= nns

0.3 -3

<

=—AXIAL FLOW -

H-S = 31 Elup]u DerEnL) 313 17,,]-]1]
L1z = 01 'I'I.I ll]
. (A pprozimats
. £2,/0) Domains af
Specific Speed, ()g = T Rotor types
(g AH) shown)
N r———
NOTE: Hﬁ.fUSJ = []'FII:I'I] :'C-u'{.?j‘ifpmll ={lg x 2733
[aH()|
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_365*n*Q”

S H %
n.< 500:; thé tich
n. = 500 - 4000: li tam

n,= 2000 - 8000: mixed Flow
n,= 7000 — 20 000: hwong truc

Nguyén Hung Tam 18



CHON BOM CANH DAN

1- Canh li tam va&i ng = 40-80,

2- Canh li tdm vai n, = 80-150,

3- Canh dang Francis véi n, =150-300,

4- canh dang hén hgp véi ng = 300-600,

5- canh dang hudng truc vGi n, = 600-1200

Nguyén Hung Tam
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VAN HANH VA DIEU CHINH BOM

»+ BOM DAU SONG SONG: nham dap (rng yéu
cau Q thay doi
— NHIEU BOM: ngwng vai bom khi can Q nhé
« Tong Q nhé hon tbng Q cula riéng tirng
bom
— MOT BOM NHO (pony pump) + BOM LON

. BOMDPAUNOITIEP:  tang H
» BOM DAU HON HOP:  tadng QvaH

Nguyén Hung Tam
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VAN HANH VA BIEU CHINH BOM

Céc do thi mo ta dac tinh hé thong
khi dadu nhiéu bom, hay thay déi n

Thay dbi s6 vong quay

200T
1680 T
160 7 Bom dau song song

40 T Pump Curves
Hﬁ;’ld 1207 "‘*{““\"-.,\\ _""‘---...,_H_S',m:m curve
' T
80 T
60 T
40T
0T Ore Pup Rurring
0 I I I I I
0 50 100 150 200 2

Flow fgpmi

Thres Pumpes FLnning

180 : ------ Reduced Speed
| * Direction of the Shift as
160 + T T Gpeed Decreases
Performane T
140 +  Cune
/ ABEP . Efficiency (%)
Head 120 + | _,_.+::+,_Ef_"_'3_!3"“f ml |
Hﬂ 7 I st 19+
4ol 1
60 T ol 8
01 20} a“ bhp
20 1 10} I
T 0 0
0 ——t—t— I |
0 50 100 150 200 250 300
Flow {gpm)
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VAN HANH VA BIEU CHINH BOM

* Diéu chinh lwu lwong Q :
Thay d6i s6 vong quay ( theo quy luat ddng dang)
e S dung bd bién toc ( Variable Speed Drives, VSD):
Nham thay dbi toc dé lién tuc
Nham gidm chi phi dién kéo bom
e Hai dang VSD:

— Co khi: li hgp thay lwc ( hydraulic clutches), khop ndi (coupling)
thay lwc, bién tdc dai (adjustable belts and pulleys).

— Dién: li hop dién (eddy current clutches), bd bién tang (Variable
Frequencey Drives, VFDs)

— Nho b6 VSD co thé van hanh ho’p ly hon giup tlet kiém dién,
giam chi phi dau tw bdo dwéng, va khéi ddng mém hon

Nguyén Hung Tam 22



VAN HANH VA BIEU CHINH BOM

Diéu chinh lwu
lwong Q :

St dung van dau vao,
van dau ra
« Nham gidm Q nhwng
tang H, khéng giam N
lam hiéu suat thap
e Tang rung dong, mai
mon: tang chi phi bao
dwédng, giam tudi tho

 ( D& thi mo ta mat mat cong suét
khi str dung van)

Head
(ft)

200

180 ¢
160

140 1

120

100 T
80 1

60 T

40 7
20 F

Fump Curye

Fluid Energy Lusi to Throttling

System Curve
after Throttling

Required Flow

-—

- :
== Original System

- Curve

a0 100

Flow {gpm)

130 200 230

Nguyén Hung Tam
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VAN HANH VA BIEU CHINH BOM

« S dung van hoi

* ( bypass valve): bom qua 2
dwdng dan: 1 t&i noi st dung,

1 tra vé ngudn; Ton nang

lwong cho phan chat 16ng chay

vong vo ich

 Van déong mo :
« ngwng bom khi khéng can

Vi du bom nwdc vao thung..
Thich hop khi st dung it
thwong xuyén

e Van Min, Max
e Vi du bén nwéc

Tén that do s dung van hoi

200 1 |
1 Original System |
160 Curve Ill /
680+ — N [/ System Curve with
ot T/ OpenBypass Line
Head _ BN
@ 120 T Fluid Energy Lost to Bypass -
.I[][:I e R R P é
80T /
a0 T s Actual Flow
A
0T = |
B - Required Flow
20 = R
D i | i | |
50 100 150 200 250
Flow (gpm)
Nguyén Hung Tam 24




VAN HANH VA BIEU CHINH BOM

T The pump ariginally
» A > Pump nerfo i serves at this point
e Dieu chinh lwu | wong 180 1 mug"?ﬁigﬁm HEQ’[}E"S'"Q o the system curve,

Q: R S ———

£/

T
+  Pump performance after o
Head 12 impeller rimming

bét dwong kinh ngoai 1 oy

« Bang phwong phap cat

( Impeller trimming) i [ ot
. Cét t6i da <25%D2 °] i
e Q/Qcut= D2/Dzcu S I
o H/cht: (DZ/DZCU'[)AZ 0 a0 100 150 200 230

Flow {qpmi

¢ N/Neou= (Dz/DzCUt)A3

Nguyén Hung Tam 25



So sanh hiéu qua gitra cac phuwong phap

(adapted from US DOE 2001)

Parameter Change control Trim impeller VID
valve

Impeller diameter | 430 mm 375 mm 430 mm

Pump head T1.7m 2m 45m

Pump efficiency 15.1% 12.1% 1%

Rate of flow 80 m’/hr 80 m’/hr 80 o' /hr

Power consumed | 23.1 kW 14 kW [1.6kW

Energy Efficiency Guide for Industry in Asia- www.energyefficiencyasia.org

Nguyén Hung Tam

QUNEP 2006 15
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M6t sO Iwu y khi lap dat van hanh bom

« Chon bom dung yéu cau ky e
thuat, va dwa vao dwong oz | A -
dac tinh co ban ctia bom. = COmy e
S e 4o ‘ Vgﬂﬂé
e Lap dat dwong 6ng phu hop
— Can Iép dat van mot [\ e
chieud onghitvaong 1 Tl
day dé dé dang khi moi P
nwéc va khéi dong bom. T —
— Trwdc khi cho bom lam
viéc phai moi bom. LD e

Nguyén Hung Tam 27




Khao nghiém bom
« Nham xac dinh Q, H, N, Hiéu suat n:

« Do lwu long : cén dong theo thoi gian; bang phwong
phap 16; siéu am....

Nguyén Hung Tam
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Transmitting Receiving
element element

e Q%\\\] " ‘Flow " .
s ‘2\\‘5\« ' 'direclio‘n' .

Reﬂeclo

Retainer cap

Paddlewheel
sensor
Sensor
housing

Truseal
locknut

Flow ——»

am

29



Sau khi hoc xong, SV can:

e Phan biét dwoc cac loai bom-pham vi str dung
« Nam virng cau tao-nguyén ly hoat ddng

« Nam duoc cac théng sb hinh hoc — dac tinh

« Biét tinh va chon bom trong hé thdng

« Biét cac phwong phap lap dat va van hanh, diéu chinh bom.

e Cac phuong phap khao nghiém bom
e Thao luan:

« Bom la gi, BEP, POP, cac phwong phap diéu chinh Q ?

Nguyén Hung Tam
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