Computational Auid Dynamics (CFD) is the science of predicting the fluid flow

related problem by solving mathematical equations which g overn the process

Application of CFD : " I: l ! ! :

@ Discrete phase and Multiphase Fow mod eling.

@ Turbo machinery Analysis.

The sequence of op erations requiredto carry out the projects are as follows:

@ Collection of Drawings and Datafrom client.

@ 3-D Modeling of System in ANSYS Workbench.

@ Gridgenerationin ICEMCFD and Gambit.

@ Perfomingthe simulation using CFX and Fuent

@ Analyzingtheresults andlocating the problematic areasin the existing d esign.

@ Iteratively modify the design so as toremove the probl ematic areas.

CFD APPLICATIONS
IN
CEMENT INDUSTRIES

@ How an alysis of Duct,ESP, Bag-house etc.

IS

Raw Mill and Coal Mill Analysis

@ Combustion analysis in Kiln

IS

Cyclone Performance Analysis

IS

Noise reduction in Fan using Aero-Acoustic Principle

@ Maximum velocity near towall and minimum

velocity at the center.

@ This flow patternis useful for the designing of

duct connecting cyclones.




Aim:-Toanalyze Cyclone c onnecting du ct design toreduce pressure drop acrossit.

@ Thenew duct desi gn eliminates high velocity region.

@ Improvedflow distribution at the cyclone inlet.

Pre-madified duct

@ Reduced pressure dropby 60 mm WC
@ Energy savings 50 KW/h.

@ Payback period|ess than 4 months.

The suggested madifications as per your drawngs baed on CFD
analysis were caried out recently n the connected duct from cyclone 4
to cyclone 3 h kih 1of Unit 1 The ben€efit achieved after modifcation isin
the presure drop across cyclone 4 which realts in power saving. The
approxmate values in the repect are pressure dop recuction of 60 mm
WC acosscycbne 4and power saving of 50 KW
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Poor flow distribution to the cycloneinlet affects the performance of the cyclone.

CFD was used to desi gn the conn ecting duct between cyclon es.
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Pre-modified Cyclone analysis Modified Cyclone
with duct analysis with duct




Aim:-1.Toreduce presure diop acoss down comer duct.

2. Improwe fbw atthe faninkt.

Achievements-

@ Reduced pressure drop by 37mm WC.
@ Enemy savings64 KW/h.

@ Payback period less than 4months

Thisis to c ertify that we have provided flow diverter plates (3 no.) in our KHD kiln
pre heater down comer duct as per the CFD analysis carried out by M /s
MECHWELL INDUSTRIESLTD MUMBAI toreduce the pressure drop acros the duct
from topstage cycloneto pre h eater faninlet.
Wearehappy tosharethat the pressure drop across the duct has reduced by
37mmwec resutingin preheater fan power saving .
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Benefits:-
Power savings more than 40 kWh
L =]
Pay back period:- Down Comer Duct
Less than 5 months Qualyss
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Down Comer Dud Analysis
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Velocity profile on plane Velocity profile on plane
(Premodified Duct) (Premodified Duct)
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Cyclone
Benefits:-
Minimum pressure dropreduction of 12 mmWc
Down Comer
Pay back period:-
Less than 5 months
——Jp PHFaninlet

Cydgne
Benefits:-
Minimum pressure dropreduction of 12
mmWc
Pay back period:-
Less than 5 months Down Come
Duat
PH Faninlet
<«

In pre-modified duct d esign, distribution of flow was p oor resultingin high erosion
and pressure drop.
Mech-Well provided new duct design for Nasik power plant unit Il which reduce d

the pressure drop and erosion and made e qual the distribution in all the passes.

Pre-Modified

Modi fied

M+ mech-well
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Streamline Plot for
Pre-modified duct
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Streamline Plot for
Modified duct

Design and erection by Mech-well

ID fan current

Load (Amp.)
A Pass | BPass
Before 180 MW/ 140 140
Modification
Atter 215 MW 112 122
modification




M+ mech-well

Streamline Plot for
Modified model

Streamline Plot for
Pre-modified model

CFDPlot :Marked Partion howing the
very high turbuknce with
recirculation & highest velocity atthe
back suface of the duct which will

caue highest pressure dop in the
duct

AH Cutlet

3D-ComputatonalModel considered
for CFD Analysis

ID Fan Inlet

Performance

Evaluation

S.No. Parameters - 200510 -
Pre Installation Post Installation
Date 11.09.2009 06.11.2009
1 Load MW 210 210
2 ID Fan A current (amp) 123 Stand By
3 ID Fan B current 126 134
4 ID Fan C current 120 130
5 FD Fan current A 50 45
6 FD Fan current B 50 43
14 SPM 138.73 113225

Electrostetic Precipitator (ESP)

Proper flow through an ESP is critical for optimal p erformance. Improper flow
canresultin high op acity, unw anted dust buil dup an d erosion.Be cause of poor
flow distribution through an ESP , hi gh vel ocity regions cause p article momentum
to overcome electrostatic forces, resultingin suboptimal ca pture efficiency.

High efficiency performance of the ESP requires uniform flow andmass distribution
across the precipitator plates. This is achieved by optimal design of flow control

devices and PDPL (screens) at appropriate loc ation

simuatondemonstrates the —

improved flowdistibution
thvo ugha nESP.




Streamline Plot for
Modified model

Streamline Plot for
Pre-modified model

Streamlnes ilustrate fluid flow pattern in Ductand EP & after Modification
Flow through ES has been mproved

PDPL Configuration

Bag House Analysis

@ Equaldistribution of flow Efficient

@ High velocitiesat the bottom of the bagswhich explans excessive
erosion.

@ Costeffective soution n the shortest tme.

(Premodified Baghouse)

(Madified Baghouse)

Velocity Contours for Velocity Contours for
Pre-modified ESP Modified ESP

. Hindalco

. NTPC, Vindhyachal

. Chandrapur TPS, Unit il

. Rajghat, Unit Il

. Parli TPS, Unit Ill, IV & V
Bhusawal, Unit Il & V.

. Khaperkheda TPS Unit I, Il & Il
Nasik TPS, Unit | & II.
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Alstom, Renusagar, Unit IV & Many more

Bag House Analysis

(Premodified Baghouse)

(Madified Baghouse)




Bag House Analysis

Inlet

Comp utational
Mod el of Bag house
Out

e

@ Reducedlocalized erosion
@ Reducedbandwidth of coal particles

Reduce d pow er consumption

>

Velocity conourill istrates flow
distibuioni nCoal Mill

steamline illstra tes flow
distibutioni nCoal Mill

Vector plotillstates flow
distibuioni nCoal Mill
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@ Prediction & Testing of noise generated duetofan.
@ Study of existing probl em
@ Suggestion for noise control

@ Design, Analysis & Manufacture of Slencer.

Original Silencer CFD Designed Silencer

@ Improved burner design.

<

inKiln. Coal combustion

@ Scope for analysis using alternative fuels

Gas combustion
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@ Improved pefomance of ESP, Bag-House, Cyclone, Raw mills, Coal
mills and auxiliary.

@ Meet the emission kgislation by increasing equipment colectbn
efficency.

@ Lower noise krings plants no statutory environmental compliance.

@ Drive down the operational cost with mproved quality.

@ And themostimportant - cost effectiveness.

M4 mech-well /

industries Itd

Expans onJadnts-
Metallic & Non-metdlic
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Slerce's All types of Dampe s& Gates

M+ mech-well
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Cement Plants
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ThemalPower Stations

MAHA 1™ Nasik, Bhusawal, Parli, Ch andrapur, Kh aperkheda, K oradi, Uran

5.4 lmpShaktinagar, Rihan d, Vindhyachal ,Korba, Unch ahar, Ramagundam,
'-i Dadri, Auraiyya

¥ > Trombay
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