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Established in 1983, Mechwell is a multi-discipline applied R&D oriented engineering firm.

Mechwell was established to provide solutions for Cement, Power & Allied industries for flow, emissions

& energy consumption problems.
Business:
- Turnkey Solutions to Cement, Power & Allied Industries including custom
engineering, specialty systems design (EFIP), manufacturing and implementation,

and support to industry in emissions control to achieve SPM<30mg, heat and mass

transfer, and applied energy systems.
- Design, Manufacture & Supply of Expansion Joints, Dampers & Gatesand EF | P 6 s
- CFD & FEA Consultancy Services

Me ¢ h w etedmocensists of the engineering experts from IIT & Other reputed engineering institutes

having vast experience.
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' () R&D 1 CENTER FOR INNOVATION

SOFTWARE FACILITIES
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Mechwell has the latest Computer Aided Engineering (CAE) systems to help you create

superior products more effectively than ever before. AN

3 D Modeling - ANSYS Design Modeler. Solid Works

Meshing - ICEM CFD, Gambit, HyperMesh.

CFD Analysis - ANSYS Fluent, ANSYS CFX, AcuSolve, OpenFoam
FEA Analysis T ANSYS Mechanical, Radios.

Pan

2l :“'F ',;\'f."?‘ﬂ';',.’:z.(f-' < . "(0\" ¥ ~ [‘:f \ ‘f"xl P, "_,-‘
VOIS Boiler Expert P el —UAIVI

Boiler Software rypery - f
The company has adequate resources to press into service additional machine

power, man power & additional software licenses required then and there.
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IMPROVING ENERGY EFFICIENCY IN CEMENT PLANTS USING

U Computer-aided flow simulation (CFD) is a highly recommendable
technology to use in the process optimization. It is especially an
alternative to costly, conventional development processes, consisting of
constructive development, prototype construction and experimental
validation (in several cycles).

U CFD (Computational Fluid Dynamic, CFD), is a new technology with the
emergence of high-speed electronic computer. The technology allows the
numerical calculation method for solving fluid flow problems as possible,
In solving practical engineering flow, heat transfer problem in practice
has been continuously mature and complete, and has an increasing
number of engineering practices verification.
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CFD APPLICATION AREAS IN CEMENT PLANTS

Cyclone

Electrostatic
Precipitators (ESP)

- Baghouse

Kiln/ Calciner

Raw Mill/ Codal
g NIl

CGas Conditioning
Tower
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GENERAL PROBLEMS FACED BY CEMENT INDUSTRIES MECHWELL

PH system : Improper Heat Transfer , High Pressure Drop , Improper Material
Distribution , Material Accumulation

Cyclone : Low Collection Efficiency , Improper material distribution , Improper
Heat Transfer

Ducts : High Pressure Drop , Erosion

Raw Mill , Cement Mill : Erosion , High Pressure Drop

ESP , Bag House : Improper flow distribution , Low Collection Efficiency
Gas Conditioning Tower : High Pressure Drop , Improper Heat Transfer
Fan : High Power Consumption , Lesser Efficiency

Kiln : Castable Erosion , Flame Propogation , Improper Combustion

Calciner : Improper Combustion

6/30/2015
MECHWELL INDUSTRIES LTD. | Driven By Innovation



AN
COMPUTATIONAL FLUID DYNAMICS : APPROACH .

Identification of problem
Data Collection
Modelling

Mesh Generation
Boundary Condition
Evaluation

Modification/ Analysis

Simulation

o  Po T  Po o T o o  To

Verification
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SUCCESS STORY

COMPUTATIONAL FLUID DYNAMIC ANALYSIS OF
RAW MILL CIRCUIT
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DATABY CLIENT :

Ioate: o0a.02.2012
.Tlme: 2.00 pm
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A Detailed Drawings : :
i BLOAT7.H S/ hr i
- - - -
Operating parameters like ' i
L nmo r
g g
temp. , Flow rates , Pressure ; i
[ |
- -
etc. B g
i i
i P ;
- 87 deq.C ' -
| RABH - -7nA MMmwg i [ |
[ a5 deg O 90 deg. C 31.25 m/mec -
! PH FAN / 60 Mmmwg ~G20 mmwg D2raB2 m3hr ’l !
i /186163 m/sec 23,1252 m/sec GA38G7 HM3I/Ne i
| 278447 m3/hr 847388 m3/hr 12.81 O, <4 -
] v 20286n NM3MNr 591912 nMm3/hr o Ho CO ppm) [ ]
- . 12.10 O, ., -
. 172465 nm3/ta N\ 74 CO (ppm) .
- \ 7 -
B » 4
- -
! | 20 deg C !
] i 58 mmwg ]
- 22.88 m/sec -
| 1590 M/sec B7%109 M/ hr [ |
- 828810 M3/ GA7061 mm3/hy -
5‘ 7H21% NMm3/hr 12,85 O,
Lealane acroas il K900 CO tpmn)
204 deg. C 25,57 %
145 mmwg 115964 nim3/hr
- AN. 9732 M/sec -
[ | 414042 m3/hr [ |
- 2314806 NM3/Nr Water @ AH000 -
H.00 O, .
e ™1 as3s28 nm3/sm
S ~
[ 187 deg C I
- -145 mmwg -
H A3.28 mM/sec 1
383862 m3/hr leokape across CA Fan -
222062 NnMm3/hr 0.49 Y% VRV CA FAN
10.80 O, 3199 nm3shr
B S S S S — N — . — T — T — T — T — T —— W —— W — W ——— T ———— - — - — - —

Note:
1) Due ta havey dust laden gases ot VRM outler, llow was not measured and it 15 calculated based on measured flow at VRM inlet and
leakage across VRM as per oxygen levels,
2) Gasses (rom VEM outlet tao RABH Inlet calculated by difference
3) Leulkage ot varlious locations in the circuts mentioned based on oxypmen levvels,
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DETAILED DRAWING
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CAD MODEL OF RAW MILL CIRCUIT

To RABH Inlet

PH Fan Outlet To VRM Inlet
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C:/Documents and Settings/mehul/Local Settings/Temp/f/Rawmill_circuit_3D.pdf

MESHING : GRID FOR RAW MILL CIRCUIT
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U Types of Meshing :
AHexa Mesh

ATetra Mesh
AStructured Mesh

AUnstructured Mesh
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CFD RESULTS OF EXISTING RAW MILL CIRCUIT W

Velocity
Streamline 1

45.0

38.6

32.1
257 4 o (i
19.3

12.9

0.0
[m s*-1]
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CFD RESULTS OF EXISTING RAW MILL CIRCUIT W

MECHWELL

Velocity Velocity
Streamiine 1 Plane 7

450 43.0
38.6
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Velocity
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CFD RESULTS OF EXISTING RAW MILL CIRCUIT

Velocity
20.27

17.37
14.48
11.58
8.69
5.79
290

0.00
[m s”-1]
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ENGINEERING DRAWINGS

MECHWELL
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CONCLUSION:
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Area of Work

Existing

Modified

Rawmill Outlet Duct

Not Uniform flow due to
immediate Bend

Guide Vanes Provided
& flow optimised

Cyclone Inlets

Flow not uniform due to

Flow distribution
improved due to
moification in

Cyclone Outlets

Flow distribution was
not uniform, highly
turbulent & swirling

Flow distribution is
optimized & sufficient
reduction in pressure
drop is achieved.

CA fan inlet Non Uniform flow Flow distribution is
distribution made uniform
Pressure drop 153 mmwWC Pressure drop reduced

by 42mmWC(>25%)
than existing system.
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THERMAL EFFICIENCY IMPROVEMENT IN PH SYSTEM @

MECHWELL

Reasons for High PH Exit Temperature 1090.00
U Improper material distribution
B S 1042.50
U Improper flow distribution
u High velocity - 995.00
1090.00 947 50
1042.50
900.00

995.00 [K]
947.50

900.00
(K]

Heat Transfe} Analysis in Riser Duct for Flue gas with

Particles elaborates the Temperature
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THERMAL EFFICIENCY IMPROVEMENT IN PH SYSTEM chv

1090.00

1042,50

095.00

947 .60

900.00

(K]

w1

0 2.000 (m)

1.000

ORIGINAL MODEL

MECHWELL

1090.00

1042.50

2995.00

947.60

900,00

[K]

[} 2.000 (m)
1.000

REVISED MODEL

Modification in Spreader box & Feed Pipe for Heat transfer Improvements

So by CFD Moadification, PH Exit Temperature can be reduced from 5 Deg C to 25 Deg C
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' CFD STUDY FOR PH SYSTEM TO REDUCE PRESSURE DROP

Case Study for JK Cements, Nimbahera
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