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B-113/2, EAST OF KAILASH, NEW DELHI – 110065, INDIA

Ph : 91 11 26830345, Mob: 9818803624
http://ptctech.tripod.com, ptcsoftware@softhome.net, ptcsoftware@rediffmail.com


Training Courses

We offer the following 8 Technology Training Courses (TTC):

	No.
	Course Name
	Duration
	Fees per participant

	
	
	
	USD
	Rs.

	TTC-1
	Mathematical Modeling and Simulation for Process Optimisation
	16 days
	 1,500
	75,000

	TTC-2
	Methods for Analysis and  Optimisation of Process Parameters in Cement Industry
	8 days
	 1,000
	50,000

	TTC-3
	Data Analysis and Correlation Techniques: Industrial Benefits and Sale Forecasting
	4 days
	 700
	35,000

	TTC-4
	Fundamentals of Particle Size Analysis, Measurement and Analysis Techniques
	4 days
	 700
	35,000

	TTC-5
	Fundamentals of Classifier Operation and Optimisation
	2 days
	 500
	25,000

	TTC-6
	Ball Mill Circuit Operation, Simulation, Optimisation and Industrial Case Studies
	4 days
	 700
	35,000

	TTC-7
	Rotary Dryer Circuit Operation, Simulation, Optimisation and Industrial Case Studies
	4 days
	 700
	35,000

	TTC-8
	Image Analysis Techniques for Microscopy and Particle Shape Characterization
	4 days
	 700
	35,000


The following general terms and conditions are common to all the above courses:

· Each lecture will be roughly of 1.5 hours duration. There will be 3-4 lectures per day.
· Detailed notes will be given to each participant.
· Computers, operating systems and compilers for programming languages will not be supplied.
· Wherever possible, the lectures will be supplemented with demonstration of actual technology softwares developed by PTC.  But, none of these softwares themselves will be supplied as part of the course.
· Minimum number of participants required is 20.
· 100% of the course fees shall be payable in advance with order.
· Please send the payment only if your organisation itself is prepared to sponsor at least 20 participants.  In case you are interested in sponsoring only fewer (than 20) number of participants, only inform us and DO NOT SEND THE PAYMENT immediately.  The course(s) will be conducted only upon our receiving confirmation for a total of 20 participants.
· The course(s) can be conducted at Delhi or at your plant or office premises.
· In case of our conducting the course(s) at your plant or office premises, then:  

· To-and-fro charges by air for 2 persons shall be borne by you.
· Local conveyance and all out-of-pocket expenses shall be reimbursed on actuals.
· Boarding and lodging for 2 persons at site shall be borne by you.
· All payments shall be made in favour of "M/s. Particle Technology Consultants" in the form of demand draft and drawn on any bank in New Delhi or by Telex Transfer directly into our Current Account No. 325 with Punjab National Bank, East of Kailash Branch, New Delhi.
· This offer is valid for your acceptance till 30th September 2005.
At the end of each course, your engineers/scientists would be in a position to develop simulation programs for optimising specific processes in your plant.

Who All Can Benefit

· Process engineers and process managers
· Production and quality control personnel
· Technical services personnel
· Design and development engineers
· Engineers/scientists engaged in R&D
· Software professionals working in software companies
The participants should have an analytical bent of mind and reasonable mathematical ability.  Persons possessing love for maths would be ideal candidates.  Prior knowledge of computer programming is not essential although it may be helpful for a better appreciation of the various courses. 

TTC-1 : Mathematical Modeling and Simulation for Process Optimisation

Lecture 1- Engineering Problems Leading to Linear and Quadratic Models
Lecture 2- Engineering Problems Leading to Logarithmic and Exponential Models
Lecture 3- Transformation of Other Models to Linear Models
Lecture 4- Methods to Solve Linear Model Equations - FORTRAN Subroutine
Lecture 5- Correlation Functions. Linear and Quadratic Regression - Best-fit Equations to Data.
Lecture 6- Rosin-Rammler Equation and Other Specific Correlation Functions
Lecture 7- Monotonic Transform : Definition, Properties and Estimation
Lecture 8- Example Industrial Applications of Monotonic Transform
Lecture 9- Multivariable Regression and Applications .  Dimensional Analysis and Dimensionless 
                 Correlations.
Lecture 10- Identification and Elimination of Spurious Data
Lecture 11- Solution of Functions - FORTRAN Subroutine
Lecture 12- Roots of Polynomial and Practical Relevance
Lecture 13- Numerical Differentiation and Integration
Lecture 14- Discrete Random Variables - Poisson Distribution and Parameter Estimation 
Lecture 15- Continuous Random Variables - Normal Distribution and Parameter Estimation
Lecture 16- Quick Methods for Estimating Probability Distributions
Lecture 17- t, F, Chi-Square and Uniform Distributions, Random Numbers 
Lecture 18- Engineering Problems Leading to Linear Programming
Lecture 19- Waste Heat Utilisation in Process Plants by Linear Programming
Lecture 20- General Discussion 
Lecture 21- FORTRAN 77 Basics
Lecture 22- FORTRAN 77 Functions
Lecture 23- FORTRAN 77 Functions
Lecture 24- Control Statements
Lecture 25- Small Example Programs
Lecture 26- The DO Statement
Lecture 27- Matrix Equations and Linear Regression with DO
Lecture 28- Input and Output
Lecture 29- Type of Files and Open Statement
Lecture 30- Example Mailing Program
Lecture 31- Functions and Subroutines
Lecture 32- Programs for Differential Equations and Polynomial Fitting
Lecture 33- Exercises for Pressure Drop and Power Calculations, Infinite Series & Friction Factor
Lecture 34- Compiling and Linking.  Modular Development of Programs.
Lecture 35- Simulation Basics - Process Industry Examples
Lecture 36- Flash Distillation
Lecture 37- Program for Flash Evaporation
Lecture 38- Process Circuit Simulation
Lecture 39- Bagasse Dryer Simulation
Lecture 40- Classifier/Separator Simulation
Lecture 41- Rotary Dryer Simulation
Lecture 42- Ball Mill Simulation
Lecture 43- C++ Basics
Lecture 44- Compiling and Linking.  Modular Development of Programs.
Lecture 45- C++ Functions
Lecture 46- Input and Output
Lecture 47- Control Statements
Lecture 48- Graphics Functions
Lecture 49- Function Subprogram
Lecture 50- Miscellaneous Topics
Lecture 51- Example Programs
TTC-2 : Methods for Analysis and  Optimisation of Process Parameters in Cement Industry

	Lecture 1-
	Mathematical Correlation and Regression Techniques

	Lecture 2-
	PSD of powders - Representation, Characterisation and Implication

	Lecture 3-
	Rosin-Rammler Equation. Estimation of Parameters

	Lecture 4-
	Monotonic Distribution. Estimation of Parameters

	Lecture 5-
	Calculation of Specific Surface Area (or Blaine).  Importance of Shape Factors and
Sphericity

	Lecture 6-
	Pitfalls of Using Rosin-Rammler Equation with Sieving Data.  Using Blaine to Refine
PSDs

	Lecture 7-
	Weight Distribution Measurement and Blaine determination of fractions below individual sieves.  Problem in Dry Sieving.

	Lecture 8-
	Microscopic analysis of powders. Transformation of measured number distribution to weight distribution.  The critical importance of such a transformation.

	Lecture 9-
	Particle Size Measurement Techniques.  Instruments Available, Their Shortcomings and Methods to Overcome the same.

	Lecture 10-
	Demonstration of SIZEANAL Software

	Lecture 11-
	Cement Strength Prediction from Clinker Chemical Composition, Cement Blaine and Residue Values

	Lecture 12-
	Classifier Analysis  from PSD Data of Streams Around Classifier. One Feed-Two
Product (Ball Mill Circuit) and Two Feed-Two Product (Roller Mill Circuit) Cases

	Lecture 13-
	Classifier Performance Parameters - Direct Bypass Fraction or Water-Split Ratio (Rf), Cut-particle diameter (d50), Sharpness Index of cut (SI), Tromp Efficiency Curve.  Ideal Tromp vs. Tromp, Recovery Efficiencies

	Lecture 14-
	Demonstration of CLASANAL Software

	Lecture 15-
	Stokes' Law of Settling.  Direct Methods of Calculation of Terminal Settling Velocity (ut) and Particle Size (dp).  Importance in Carryover Rates from Ball Mills, Other Grinding Mills, Kilns and Pneumatic Pipelines

	Lecture 16-
	Centrifugal Collection in Cyclones. Collection Efficiency, Cut-particle Diameter (d50), Pressure Drop.

	Lecture 17-
	Demonstration of CYCLONE Software

	Lecture 18-
	Ergun's Equation for Flow Through Packed Beds.  Application to Blaine Permeameter.
Methods to Extend Blaine Permeameter's Readings to other Powders.

	Lecture 19-
	Raw-mix Design and Optimisation Through Linear Programming

	Lecture 20-
	Demonstration of RAWMEAL Software

	Lecture 21-
	Fractional Composition Analysis of Raw-mix.  Its importance in Kiln Operation

	Lecture 22-
	Demonstration of FRACO Software

	Lecture 23-
	Fan Characteristic Curves. Prediction of Flow Rate from Power

	Lecture 24-
	Demonstration of FANS Software

	Lecture 25-
	Ball Mill Simulation and Industrial Case Studies

	Lecture 26-
	General Discussion and Conclusions


TTC-3 : Data Analysis & Correlation Techniques: Industrial Benefits & Sale Forecasting

	Lecture 1-
	Representation of Data in Linear, Log-log, Semi-Log Plots.  Special Graphs based on
Rosin-Rammler and Monotonic Equations.  Mathematical Interpretation of above

	Lecture 2-
	Theory of Linear and Quadratic Regression.  Their Practical Utility in Determining Best-fit Equations to Data

	Lecture 3-
	Theory of Polynomial, Logarithmic, Exponential, Rosin-Rammler, Monotonic Regression and Their Practical Utility

	Lecture 4-
	Theory of Multivariable Multinomial Regression

	Lecture 5-
	Monotonic Transform.  Its Enormous Practical Relevance.

	Lecture 6-
	Utility of Monotonic Transform in Curve-fitting

	Lecture 7-
	Ten Industrial Case Studies Indicating Benefits Derived 

	Lecture 8-
	Application of Monotonic Transform to Sale Forecasting 

	Lecture 9-
	Computer Program Subroutine in FORTRAN 77 for Linear Regression 

	Lecture 10-
	Computerisation of  Industrial and Sales Data for Forecasting and Control.  "What-if"
and "Goal-seek".  Application of Software Packages

	Lecture 11-
	Demonstration of GITA Software


TTC-4 : Fundamentals of Particle Size Analysis, Measurement and Analysis Techniques

	Lecture 1-
	Implications of PSDs on Powder Quality Parameters and Energy Consumption of 
Equipments for Cement, Mineral, Fertilizer, Thermal Power, Pharmaceutical, Pesticide
Chemical, Detergent, Toner etc.

	Lecture 2-
	Definitions of Particle Diameters, Particle Size Distributions, Shape Factors, 
Sphericity and Shape Distributions

	Lecture 3-
	Differential and Cumulative Distributions.  Relations Between Number, Area and 
Weight Distributions

	Lecture 4-
	Differences in Different Definitions of Particle Diameter and Their Reconciliation
Through Particle Shape

	Lecture 5-
	Microscopy as a Useful Practical Technique to  Determine Number Distribution of 
Martin's Diameter

	Lecture 6-
	Transformation of Microscopy Data to More Useful Area and Weight Distributions

	Lecture 7-
	Standard Distribution Equations.  Rosin-Rammler Equation for Ground Powders, 
Nukiyama-Tanasawa Equation for Sprayed Powders and Monotonic Equation for 
Powders in Microscopic Range

	Lecture 8-
	Determination of Rosin-Rammler and Monotonic Distribution Equations by "Best-fit" 
Methods Using Sieving Data.  Definition of Characteristic Particle Size of These 
Distributions

	Lecture 9-
	Important Powder Properties and Steepness Quality Factor Related to PSD.
Area-Volume Characteristic Curve, SSA Distribution, PSD Histogram

	Lecture 10-
	Specific Surface Area Related to PSD - Pitfalls in Simple Extrapolation of Sieving Data
to Sub-Sieve ranges.  Methods to Refine PSD using Blaine Data

	Lecture 11-
	Permeametry and BET Adsorption.  Specific Surface Area (or Blaine area) Apparatus:
Theory and Applications to Cement and Other powders

	Lecture 12-
	Coulter-counter, Photosedimentometer, X-Ray sedigraph, Laser Diffraction, 
Microscopy, Sieving set and Sedimentation

	Lecture 13-
	Demonstration of SIZEANAL Software


TTC-5 : Fundamentals of Classifier Operation and Optimisation

	Lecture 1-
	One Feed-Two Product (Ball Mill Circuit) and Two Feed-Two Product (Roller Mill Circuit) Cases.  Recycle Load (ratio of coarse to fines flow rates) Estimation

	Lecture 2-
	Inherent Inconsistencies due to Sampling and Measurement Errors in "Raw Data" of 
PSDs Around Classifier.  Lagrangian Technique to Obtain "Corrected" PSDs

	Lecture 3-
	Estimation of Tromp Efficiency Curve.  Tromp vs. Ideal Tromp.  Recovery Efficiencies

	Lecture 4-
	Mathematical Equation for Tromp Curve.  Overall Circulating Load (R), Direct Bypass Fraction (Rf), Cut-particle Diameter (d50), Sharpness Index of Cut (SI) and Their Estimation by Regression Technique

	Lecture 5-
	Effect of Air Ventilation on Recycle Load in Dry Grinding Circuits.  Mathematical Model 
for the same.

	Lecture 6-
	Industrial Case Studies Indicating Benefits Derived

	Lecture 7-
	Demonstration of CLASANAL Software


TTC-6 : Ball Mill Circuit Operation, Simulation, Optimisation and Industrial Case Studies

	Lecture 1-
	Importance of PSD in Ball Mill Circuit Operation and Optimisation.  Product Quality, Power, Throughput and Smooth Operation of Mill and Classifier Depend on PSD.

	Lecture 2-
	Importance of Rosin-Rammler Equation in Obtaining PSD from Sieving Data.  Relevance of Particle Size Analysis Instruments.  How the Easily Measurable Blaine Area can Refine PSD Predictions.  Use of SIZEANAL Software.

	Lecture 3-
	Ball Mill Operation and Control with Cement Mill Example. Constant Blaine vs. Constant Strength Control Concept Integrated with PSD to Maximise Throughput.

	Lecture 4-
	Recycle Load Estimation in Closed-Circuit Grinding Systems.  Inherent Inconsistencies, Method to Overcome and Use of CLASANAL Software.  Industrial Case Studies.

	Lecture 5-
	Importance of Wet Classifiers like Hydrocyclones in Wet Grinding Circuits.  Classification Function Equation Generalized to Dry Classifiers.  Classifier Parameters Estimation Method.

	Lecture 6-
	Ball Mill Circuit Modeling and Simulation.  Rate of Breakage Function (or Selection Function) and Distribution Function.  Transformation Matrix for Open- and Closed-Circuit Systems.

	Lecture 7-
	Effects of Ball Loading, Material Filling, Ball Size Distribution, Diaphragm Settings and Air Ventilation (for Dry Mills) on Throughput, Power, Product PSD, Carryover and Wear Rates.

	Lecture 8-
	Population Balance Model for Determining Exact Ball Size Distribution Inside Chambers.  Its Critical Importance and Utility to Operating Plants.

	Lecture 9-
	Mill Heat Balance.  Critical Importance with respect to One Industrial Case Study.

	Lecture 10-
	Ball Mill Internals Inspection.  Ball Loading and Material Filling Measurements, Chamber Sampling Measurements, Circuit Samples, Implications.

	Lecture 11-
	Industrial Case Studies.  Raw Mill, OPC Cement Mill, PPC Cement Mill, Bauxite Mill Optimisation Results.


TTC-7 : Rotary Dryer Circuit Operation, Simulation, Optimisation and Industrial Case Studies

	Lecture 1-
	Definitions and General Nomenclature Employed in Drying Studies and Analysis.

	Lecture 2-
	Residence Time, Material Filling and Power Predictions for a Rotary Dryer.

	Lecture 3-
	Heat Balance and Fuel Consumption.  Constant Rate and Falling Rate Drying. Gas-Particle Heat Transfer Coefficient.

	Lecture 4-
	Hot Air Generator Model.  Importance of False Air (or Leakages) Entry and Its Estimation

	Lecture 5-
	Moisture Content, Gas and Solids Temperature Profiles inside Rotary Dryer for Co-current and Counter-current Cases.

	Lecture 6-
	Importance of Cooling.  Critical Relative Humidity and Moisture Re-absorption Problems.

	Lecture 7-
	Prediction of Absolute and Relative Humidities, Dew Point, Fines Carryover Rates and Collection in Cyclones.

	Lecture 8-
	Rotary Dryer Design Aspects.  Gas Flow Rate, Diameter, Length, Outlet Gas Relative Humidity, Outlet Solids Temperature.

	Lecture 9-
	Industrial Case Studies.  Hot Country vs. Cold Country.  Low CRH vs. High CRH Material.

	Lecture 10-
	Rotary Dryer as Part of Granulation Plant.  Granulator, Cooler, Recycle Heat Balance and Implications.

	Lecture 11-
	Demonstration of GRAND and RDSIMUL.


TTC-8 : Image Analysis Techniques for Microscopy and Particle Shape Characterization
	Lecture 1-
	Digital Image Representation - Black-and-White and Multi-Color.  Different Formats of Image Files.

	Lecture 2-
	Preliminary Processing Steps for Image Sharpening and Correct Image Identification by Noise Elimination.  Concept of Thresholding.

	Lecture 3-
	Automatic Contour Determination.  Methods for Estimation of Areas of Closed Figures and Perimeter Estimation.

	Lecture 4-
	Application of the above to Automatic Counting of Particles in Images from Optical Microscopes and Scanning Electron Microscopes.  Demonstration of IMAGANAL Software.

	Lecture 5-
	Particle Circularity Estimation.  Correlation of Circularity to Sphericity.  Methods of Sphericity Estimation and Summary of Standard Values in Tables.

	Lecture 6-
	Particle Shape Characterization by Fourier Transform Techniques.

	Lecture 7-
	Estimation of Fourier Coefficients and Application to Pattern Recognition.

	Lecture 8-
	Novel Method for Sphericity Determination using Blaine Apparatus.

	Lecture 9-
	Three Worked-out Examples Illustrating the Utility of the above Novel Method

	Lecture 10-
	Demonstration of SHAPANAL Software.

	Lecture 11-
	Integration of IMAGANAL and SHAPANAL with SIZEANAL.  Demonstration of SIZEANAL Software - Microscopy Version


