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Company Introduce

Shanghai BinRui is Founded in 2015.

Most Products: Mixer

Application industries: Chemical/Petrochemical/Phosphoric acid sulfuric acid/Mining/ WWT/
Pharmacy/Food

Total People: 25 persons

Plant: Shanghai Baoshan District

Headquarters: Room 1108,No.6088 Humin Road, Minhang District, Shanghai

0 H N N Y Technical Advantages: Adopts foreign advanced design concept and design calculation software
J Gearbox: FLENDER /SIEMENS/NORD/SEW
® Motor: ABB/WEG/SIEMENS
Shaft: General Solid Shaft
d M I x e r Maximum Impeller Diameter: over 7m
Maximum Shaft Length: over 20m
4 % j Maximum Mixer Power: over 400HP
/9 #ﬁ‘ i d *
LR 3G T 20155
IR S
BRATE: AT/ BAC/BEBR BB/ RA /5 KSR/ 2R S
BAH: 2B5ALHE
B LT RATR P R 60885 1108'E
FAKS: KA B Rt o)t S ot Rt
Tk iR/ G11F /L /SEW
¥HL: ABB/WEG/®I1F
By, —RFE S EHIR
mAH AR, ABiTTm

AR K. AiT20m
BRI B BT 400HP
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Contej Process Design & Impeller Selection
- Py Process Design = %i&it

d? fﬂh"“p
hnpe"erType

T et 4 it 35
AR E s L S

A7k B R
KA TR
- BLAEGD
- AL/ 2 Flow A%
Py Pressure /& 77
Shear & 47

Liquid — Liquid Blending & i%& ¥4~
Liquid — Solid Suspension % [ %4
Liquid — Gas Dispersion & &34
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Liquid — Liquid Blending

d? 2k 3 fi - ; »
'I' LA H:“ Iﬁ * ’ C(.)nte.lct with Classification Difficulty & Re.q d data for.
Im eller Sielection Guidance liquid Mk process response agitator SGlI?Cth];l
P 5 i Ak [ e o i 2R PR L LR E
. . . . L . Liquid S.G. & viscosity.
W, '-I 2
Application % Jf] Impeller Type ¥ v+ % A e il I};gﬁ:idtﬁifgom‘ry, e T
Miscible Liquid Blending i i i f4 i 4 A310, A312, A200 RAR Rk A RS e difj: HL!Sj-(; Faskh L,
Y = > A T I‘H
Solid Suspension [£] & & 5 A310,A312, A200 .

Gas Dispersion %1k 44k

R100, R130, R131

Miscible Liquid Dispersioni# i 5 #&

R500, A200

W H s >

ChemScale®

High Viscosity Liquid & 45 /2 i 4k Helix Ribbon, Anchor, Screw

V (ft/min) = Q (ft3/min) / A (ft2)

AT

Impeller Calculatlon Formulas

—t V = Bulk Fluid Velocity; Fiik
s Q =Flow Rate; #Fi& %
A = Cross Sectional Area of Tank #% - 4 £ 7 1 47

Experience has shown the majority of Blending and Motion problems are solved with Bulk
Fluid Velocities of 6 to 60 ft/min

It is then possible to assign “Agitation Intensity Levels” to these Velocities

calls these levels “ChemScale”.

Impeller Power Consumption: i} 463+ 3
P o« Npx N3 x D5 xSG

Impeller Pumping Capacity: #¥vet3kik -2 i
Q « NgxNxD3

ZBE Y, KR5S FIEH P TIAET 6 % RUHAF 0 kit JE ok it
B, G T OB IR AP 5 Bt iX ﬁi}‘* iX 4k

Impeller Reynolds Number: & &40t -
Nre o« NxD2xSG/pu

R TS Y

Np — Impeller Power Number 3 4 /£ 4
Nq — Impeller Pumping Numberii 3 /£ £

N — Shaft Speed#kiz PEA¥ 3% £ ChemScale® | Bulk Velocity Ft/min %7 3% /£ | Agitation Intensity 4&3F4% /&
D — Impeller Diameter % =t .12 1-2 6 - 12 ft/min Mildi& %
SG — Specific GravityJt F 3-6 18 - 36 fi/min Middle ¥ 4
u - Material ViscosityZbJZ 7-10 42 - 60 ft/min Strong 7% 2,
10+ > 60 ft/min Violent/# 71
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A200 Impeller

Axial flow design, suitable for variable viscosity range

Applicable for L-L blending, heat transfer and solid suspension

Applicable for L-L blending and solid suspension which requires partial shear capability
Capable to handle partial gas rate

Np=1.3

Power Number Np=1.3

shigikit, SR T EHRETE
R TL-Lits, i8R EFR

AT EEINH T it HL-LA A EAE TR
Al 45 AL 3T 3 5 AR ik R

NP=1.3

2h 3 np=1.3

A200 Impeller CFM Drawing
A200 % *+CFM H

A310/510 Impeller

High efficiency axial flow impeller
Flow Status of A200 Impeller

A200R vHii %

Generate great pumping capacity but consumes low power input
Ideal choice for L-L blending and solid suspension

Np=0.36

Impeller Np=0.36

5 2L A e 4

AR KW FRIAR D, [RIHEKSEIAN
L-L 2&6fBAh &R AREF
Np=0.36

w2 Np=0.36

|

Tip Swirl Status of A200 Impeller
A2007H 504 K 3% iR &

— e}

A310 Impeller CFM Drawing
A310 %°FCFMHA

A310 Impeller CFM Drawing
A310 £*tCFMHA

Tip Swirl Status of A310 Impeller
A3107H4689 K 3% W iR &
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Impeller Technology
_— R

A310 & A510E32
The Np: 0.36
Liquid-liquid, solid-liquid,
turbulent, the most widely used

A320

The Np:is 0.7
Liquid, laminar flow
B B

" 08)

o

Pitch Blade Turbine

A200

The Np: 1.27

Solid liquid, gas liquid,

the second most widely used
BERRR, ASREKFPERF =) 2

Rushton Turbine

R100@6

Np:5.2

Radial flow, gas-liquid, solid-liquid,

mass transfer, heat transfer, reaction
Berish. Ak, Bk, R, R RE

Liquid- Solid Suspension

=
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ﬁoﬁﬁa with | Classification Dri(fggsuélz s;gzonse Req’d data for agitator selection
MM mm | o% Bt R | AT AR 5 57 00 R
SolidParficleSetilingl]l - Lol S G EVEEOIT
: g Solid Particle Size, S.G,
L-S Velocity, Suspension .
. . ; Solid Content (%owt.)
Solid ] #& Suspension | Requirement FAK .G Fa kb
Bk A | BB, | g
_E: ‘-.4; }; - 3 s y
= BAAE (%wt)

Process Response to be Considered for L-S Suspension

B RO RAR RS T R A
Solid Motion E] {Ri& 3
Complete Suspension 74 & %
Uniform Suspension 34 4 &%

Liquid-Gas Dispersion

ﬁoﬁtﬁft with | cassification Dri(fggsuslz:fonse Req’d data for agitator selection
Btk | Pk D S | AT AR P 49 HIR
e e Gas Type, Flow Ratc?, Iplet
. ‘ Rate, Mass Transfe P?essufe & Temp. quuld
Gas& Ik Dispersion | hEEAE Viscosity, Aerate Time
LRI | e SARER . RF . ATIEA R
ek BAERARAEE, KA R
R100 Impeller R130 Impeller R131 Impeller
R100 %+t R130 %+t R131% -+t

.
| &l

l’“l

Np=5.5

Pg/Pu

=04

Gas Capacity = 1.0

Np=3.2
Pg/Pu=0.65
Gas Capacity = 2.4

Np=2.4
Pg/Pu=0.85
Gas Capacity = 5.4




Radial Flow Turbine

Flow Pattern in Vessel Flow Around Impeller Blades
FEHEN Hitet i BB &R S

Gas Dispersion Retrofit Comparison

ARG HAOR P AL

R100 Impeller R130 Impeller R131 Impeller

Mechanical Design & Agitator Features
PRI B4 5

VT Agitator GT Agitator DT Agitator

VT type top-in right angle drive gear mixer features
VTHE TR E X A A IRSh H4EhE+E 3345 5

Special deceleration device for mixer:

- Compact right angle gear transmission

- Hard tooth surface helical gear and helical bevel gear transmission

- Easy to replace variable speed gear design

- Super strong TIMKEN tapered bearings, L-10 life

- More than 100,000 hours

BEHELRARBREE .

- BOAT A AR )

- B 5w FRE A Ao fhE AR S )

- 5 T B Heah E i 4Rt

- A RBRAEH AN F) B Mg R, L-10F 4

- #81f 100, 000 ~5

- Extra thick solid output shaft that can carry larger ones

- Shock loads

- No external bearing frame is required for auxiliary loading

- Splash self-lubricating method

- Dry well design, completely eliminate lubricating oil leakage
- FLH SRS A, TTAREK B K6 dir s 4

- R H AT

- SR Bh B AT R E Sh b AR R

- Rk B E Rk

- Fokt, BRALLERTE iR

GT type top-in Parallel shaft gear mixer features
GTRTAN 475 34 25 45 5

Special deceleration device for mixer

- Parallel shaft gear transmission

- Hard tooth surtface helical gear transmission

- Super strong TIMKEN tapered bearings, L-10 life

- More than 100,000 hours

BHBSERARREE

- FATEE S

- A 35 @ ARG S B

- AR TREAH N B) [ 4 dh R, L-1054

- #2848 100, 000 /B

- Extra thick solid output shaft that can carry larger ones

- Shock loads

- No external bearing frame 1s required for auxiliary loading

- Splash self-lubricating method

- Dry well design, completely eliminate lubricating oil leakage
- FLEE S A B A, TR K A Sy s 4

- B A

- BB AT F SR AR R

- Kk B EE S &

- FHikit, fRALIEE B ER
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Mechanical Design

Summary of Session:

- Motor or air motor

- Advanced and reliable, heat-treated gear set - Mixer Loads
- Permanent lubrication with high-performance synthetic grease - Critical Speed
- Sealed gear reducer prevents grease and product contamination - Des1gq Problerp Solving
- AGMA high quality helical gear set makes the operation smooth and quiet =L I?emgn — :
i . - AGMA Rating and Gear Quality
- Elastomeric material skeleton seal
- Can be installed with standard ANSI flange .
- The chuck coupling can easily remove the mixing shaft - LA IR ﬁ £
- I Feig E

BB A LA 'ﬁjﬂﬁgé

: - BT AT

- £ F 2 AR A R A RR #HEAT R 2T
- BHAAS AR BB T B Ak i B e S iE

- AGMA &5 55 i #4556 204 3R AF T 482 3% _
- AT AR R T A

- T HAFEANSIE 22K, - Torque

- T EL R 4 35 T B2 S Bt 4 - AR
- Fluid Force/Bending Moment
- B 1175 4R

Nl » iy

Mechanical Design
Motor Loading:

Shaft Power < 80% Motor Rating Power _’f@iwer?
Mechanical Strength:

Force on the Shaft < Material Allowable Force

Me.cha,nical Vib?ation: y HP x 6 3 02 5
Agitator Operation Speed < 80% 1st Critical Speed TO rqu e =

RPM
WAL K
Bhoh F< 80% W HLE T Th F - Where RPM (Revolution per Minute) is the
HURR % JE Mixer Shaft Speed
g Loy h<tAiiFh - and 63,025 is the conversion factor to obtain
HARIR 3D - Torque in “in-1b”

T RIEATIEIE < 80% H— I ik B
H o RPM (Fo4dbib it ) £t ILbhitk
63, 025 5% 3 FF“in-1b"38 45 0 5E 30 Z 4%
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Mechanical Design

wchine? High speed "
- coupling |

- Generates shear load in the high speed coupling and mixer shaft

- Generates loads inside gear reducer
- Generates bending load on the impeller blades and ears

- e B B B A A B A ST b BT
- e AR A A
- fevthbet A e B b R

the Fluid Forces?

- Impeller Type

- Impeller Diameter

- Rotating Speed

- Fluid Regime & Process Conditions
- Proximity

- Flowing Streams

- Gas

- R A

-vHib A A2

- it

- AR ER T LEM
- HEiL

- IR IR

- 2K

ding Moment

M=LxF

- L — Shaft length from inboard support bearing

- R G 4 K -
- F — Fluid force

- 2@ 7 m— B

4 45 4%

MR T »

Mechanical Design

Generates mixer shaft deflection
- Results in low speed gear misalignment if directly coupled.
- Affects seal performance

. . High Stress
Generates bearing reaction loads

- High reducer housing stresses
- Higher reaction loads lower bearing life

Generates stress in the shafting

- Overhung — Greatest at inboard support bearing
- Steady Bearing — Greatest at upper Impeller

FAEBH B Hhia

- 4R BEASE, 2 FHEMKRERTA T,

- Hh LA

JE k4R BAE R B
- BHREBNE RN

- B 0 RAF R BAT, Ha kg AT

Akh &P AR
- B - mKARA AR R
- AR AR - beHi R R

- Shaft Length - K

- Fluid Force - RN

- Impeller Type -vHit R
- Impeller Diameter - AR
- RPM - RPM

- Orientation - BRALE
- Off Center Mounting - 18«5 %= 3
- Angular Mounting - BERR
- Fluid Regime - RIS
- Low Level Coverage - {&& % %
- Swirl - B

- Vortex - A

- Gas -5

MS

shaft
detlection @
seal
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Mechanical Design

Industry usually refers to the ratio of the operating speed divided by
the Critical Speed to get the Critical Speed Ratio
Tk BB R ARIEAT R G R ik 2 LA B 6 R4k iRk

N Operating Speed N,
¢ Critical Speed N,

NCR must be at or below 80% for Heavy Mixers
FRBEH 269 NCR &M% T HAKT 80%

This 1s: The Mixer shall not operate above 80% of its Natural Frequency
. BEHERFEL B A MAER 80% A LiEAT

6 i Yo B k3R TE B i 2%

Amplification Factor

Bl% 1% 1% TE%

Approximation Equation for a Straight, overhung shaft(results in RPM)
B EMT AL (LRASEE N E45)
2

Nc= K| [iJ
L

E

[li%}[w+lgx“ﬂ
L L

44 #r 1% 4
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Mechanical Design

Critical Speed is directly proportional to: e Rig B H AT Z2TR I
- Shaft diameter (d) -4z (d)

- Material modulus of elasticity (E) - A RS (E)
Critical Speed is inversely proportional to: EREEEATERREI:
- Shaft length (L) -4k (L)

- Bearing spacing (overhung) (a) - AR IE (&) (a)

- Equivalent weight of shaft and impellers (We) - fHhfeetdt e B FEF (We)

- Decreasing bearing spacing or increasing drive shaft diameter increases the stiffness of the mixer
shaft and therefore INCREASES the Critical Speed (Nc)

- Decrease lower shaft length (Increase impeller off bottom)

- Step the shaft to decrease impeller weights & shaft weight

- Use a pipe shaft or pipe section

- Reduce Speed (Increase impeller diameter)

- Use a Steady Bearing

- 3B AR BB 3 e BR 3 4 TR AR I AL 69 R, M@l R B (No)
SR FEKE (Rt )

- W AR T F AT

SR A I B

- MR R (Mt aE AR )

-t AR 2h R

i as R Il »

Pedestal Design of Mixers

- Drive versions with fixed or variable shaft speeds
- Different gearbox types (flat, bevel, helical gearbox...)

- Oil supply systems for the gearbox available

- Lanterns of cast or welded design

- Fast seal removal sideways and vertical

- Minimized space for maintenance required

- Split shaft design with bearing shaft and flange coupling
- Steady bearings or shaft deflection limiting rings

- BB R R T E LRI EE
AR ERAER (BEEL, EES, BN TRAT)
- AR E R AR AR

- i BRI e AL

- ] &y Fo = BB 3k A Fp F A4

- LT G 0 P )

- W dh R S Ao ik 2 B 4 52 04 2 4 4%t
- F4 T Hh R 3R, Hh BT R4 ER
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Pedestal Design of Mixers
WWT Photo

MECHANICAL SEALS #UH % 1
The replaceable cartridge design, a original, is standard on
Series VS units. Light in weight. Easy to replace. Our design
offers unrivaled convenience. Integral stuffing box and open
tank designs also available. Each Cartridge seal is still tested pam——a
100% prior to shipment and offers the very best in reliability w
while our other seal selection meet performance. Additionally
we continue to supply low and high pressure stuffing boxes.

All fits are dowel or rabbet to assure alignment. You’ll find Upper Shaft 44
i i i Rs ble Coupli
this design makes for easy repacking. emo‘if} - ﬁ? igggﬁm%g

= Mechanical Seal
TR B ERXMA, VS AANKEMARERE, & U5 3
Tk, BT R, RAIGHRE T R 54 0ke948 4] Lower Shaft F %
B IRAE AR XA A Ao A X HE LT, BAERXE

AR WATAR 24T 100% M, SFIRAE ARG T SE =
T AT H SR AR A A Al . BeSl, ATk A % d
FAKJE Ao 3 B HRAE A B AR AN AT T, AR E

HF BAKIEMLHET EH ALK, /

Shaft Collar #h /5 2%
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PhannaceuucaVFood

Since company is founded in 2015°s, more than 100 Top and Side Entering Agitators for FGD
process operations have been successfully applied around the world. We have extensive experi-
ence in the design and supply of Gas Sparge Systems for Mass Transfer in many different
markets and applications. Specifically a lance system has been developed for the required mass
transfer for FGD Absorbers. The technology has proven successful in Europe, the US and
China, and allows Scrubber suppliers and Utilities to optimize their Oxidation systems for
maximum efficiency.

B 2015 £ 8] Ak, #it1006 HEHE B 0 T FGD T £ 3A4F 64 TR 3k fu ] @ AT HE
ROLAEFEH T BR . kit fett 5 R T35 2 RE T 50 005 R AR A%
FEMAFSHEE, FNFET -k i, HTHADKEREREHOER. &
HARCERM ., £BFf b BAIEHA R, FAFRE BT FN R FLAI R
LB AL ZI R KA &,
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