CONTENTS

Plenary Lecture

Innovation and R& D Needsin Industrial Drying Technologies
- A SMujumdar; Dept. of Mech. Engg., Nationa Univ. of Singapore, Singapore

Keynote Papers

1 Computational Fluid Dynamics and Drying
- T A G Langrish; Dept. of Chemical Engg, Univ. of Sydney, Australia

2 Pulse Combustion Dryinzg
- X DLiu'and Y C Shi*; *ChinaAgril. Univ, Beijing, PR China,
?ShangDong Tian Li Drying Equipment Co. Ltd, PR China

3 Energy Demand of Sudge Dewatering
- D JLee; Nationa Taiwan University, Taipel, Taiwan

4 Drying of Food and Biomaterials: Retention of Nutritional / Functional

Quality
- Shyam S Sablani; Sultan Qaboos Univ, Muscat, Sultanate of Oman

5 Moisture Migration in Dehydrated Foods during Storage
- H Ramaswamy; McGill Univ, Mcdonald Campus, Canada

(o2}

New Method for Producing Parboiled Rice under High Temperature Super heated

Steam Fluidization
- S Soponronnarit; King Mongkut's Univ. of Tech., Bangkok

\‘

Drying of Fruitsand Vegetables
- G SV Raghavan and V Orsat; McGill Univ., Mcdonald Campus, Canada

(o]

Potential use of Magnetic Resonance Imaging in Grain Drying Analysis
- PK Ghosh and D S Jayas, Univ. of Manitoba, Winnipeg, Manitoba, Canada

©

Glass Transition related Phenomenon in Solid Dried Foods
- B Bhandari; Univ. of Queendand, Brishane, Austraia

10 Advancesin Freeze-Drying Technologies for Phar maceuticals and Foods
- Y Sagara; Dept. of Globa Agril. Sc., Univ. of Tokyo, Japan

11 Drying of Seedsand Grains
- G Srzednicki; Food Sc. & Tech., School of Chemica Engg., UNSW, Sydney

12 Fluidised Bed Dryers— Recent Advances
- W R W Daud; Dept. of Chemica and Process Engg., Univ. of Kebangsaan, Maaysia



13 Solar Drying — New Developments and Future Potential
- M N A Hawlader; Dept. of Mech. Engg., National Univ. of Singapore, Singapore

14 Dielectric-material-assisted Microwave Freeze-drying
- Guohua CHEN and Wei WANG; Dept. of Chemica Engg., Hong Kong Univ. of
Sc. & Tech., Kowloon, Hong Kong, China

Drying Equipment and Processes

1 A Comparison of Collision Kernelsfor Spraying Data from one and two
Nozzle Spraying Systems
- T A G Langrish and K Kota; Dept. of Chemica Engg., Univ. of Sydney, Austrdia

2 Development of Novel Nutraceuticals with Spray Drying Technology
- D Chiou and T Langrish; Dept. of Chem. Engg., Univ. of Sydney, Austraia

3 Drying Kinetics of Microwave-Vacuum and Convective Hot Air Dried
Button Mushroom
- SK Giri, SPrasad and P P Sutar; Post harvest Tech. Centre, I T Kharagpur, India

4 Mechanical Means of enhancing Drying rates: Effect on Drying Kinetics
and Quality
- CKYong,M RIdamand A S Mujumdar; Mech. Engg. Dept., NUS, Singapore

5 In-store Drying of Grain with Mobile Upright Air-ducting
- Fu Pengcheng, W Shuanglin; Chengdu Grain Storage Research Instt,
Sichuan, PR China

6 An Experimental Study on Microwave Vacuum Drying of Heat Sensitive
Materials
- SVeayutham, Md. R Isam; Mech. Engg. Dept.., NUS, Singapore

7 Investigation on the Production of Dehydrated Onion flakes
- DV K Samuel"and H S Sharma’;
'Div of Post Harvest Tech.., “Div. of Agril. Engg., IARI, New Ddhi, India

8 Microwave Vacuum and Microwave Convection Drying of Mushroom
- W Wang, V Changrue and G SV Raghavan; Dept. of Biosystem Engg.,

McGill Univ., Canada

9 Versatility of Screw Conveyor Dryer in Chemical, Food and Phar maceutical
Industries
-SS W4gji and B N Thorat; Chemica Engg. Div., Instt. of Tech., Univ. of Mumbai, India

10 Development of a New In-store Drying System in North-East China
- LiuF, Jang D', Zhong L*, Niu X?and G Srzednicki®; * Zhong Liang Storing Tech.
& Engg. Co. Ltd. , Harbin, PR China, *Tech. Dev. Corp., ChinaGrains & Oils
(Group) Corp. , Beijing, PR China, *The Univ. of New South Wales, Augtrdia



D Dryingof Food, Grainsand Agricultural Produce

1 Microwave Vacuum Drying of Potato Cubes and Selection of suitable
Drying Model
- PPSutar, SPrasad, SK Giri and P Anand Kumar; PHTC, IIT Kharagpur, India

2 Optimization of Osmotic Dehydration of Apricot
- JHesari, M R Khoyi, N Asgari, F Ahmadi; Food Sc. & Tech. Dept., Faculty
of Agril., Tabriz Univ., Iran

3 DryingKineticsand Quality of Soy Residue (Okara) Dried in a Jet Spouted Bed of
Sorbent Particles
- S Wachiraphansakul and S Devahastin; Dept. of Food Engg., KMUTT, Thailand

4  Drying of Fruit Pulp
- B D Shukla, R E Singh and S P Singh; CIAE, Bhopal, India

5 Influence of Temperature, Blanching and Sulphiting on Stability of Carrots
during Dehydration
- A K Baoch, M K Baloch, SA Saleem and W A Baloch; Deptt. of Food Sc. &
Tech., Gomal Univ., Pakistan

6 Hydration Kinetics of Rice as affected by Soaking Process
- M Kashaningad, D Chabraand S Rafiee; Dept. of Food Sc. & Tech., Gorgan Univ. of
Agril. Sciences and Natural Resources, Iran

7 Dehydration of Okara
- M R Premalatha’, S Jeyamalathi* and G SV Raghavart; *Home Sc. College
and Research Instt., TNAU, Tamil Nadu, India,“McGill Univ., Canada

8 Effect of Power Density and Temperature on Microwave drying of Banana
Slices
- SNemes, SS Sivakumar, Y Gariepy and G SV Raghavan; Dept. of
Biosystem Engg., McGill Univ., Canada

9 Foam Mat Dr%/ing of Mango Pulp (Totapu;rilg
- PRajkumar’,R Kailappan', G SV Raghavarf, R Vishwanathan', and C Ratti®;
'Agril. Engg. College and Research Instt., TNAU, India,
*McGill Univ., Canada, *Lava Univ., Canada

10 Moisture Sorption Isotherm of Nepalese Dried Snack M eat
- Anup Halwai; Himalayan College of Agril. Sc. & Tech., Bhakatpur, Nepal

11 Drying Kinetics of Sliced Ginger
- A Borah and D Saikia; Dept. of Agril. Engg., Assam Agril. Univ., Jorhat, India

12 Standardisation of Roasting Parameters of Peanut for Production of Peanut
Butter
- N K Dhamsaniyaand N C Patel; College of Agril. Engg. & Tech., Junagadh
Agril. Univ., Junagadh, India



13 An experimental investigation of Lime Juice Dryingin a Pilot Plant Spray Dryer
- ORRoustapour *, M Hosseindipour ? and B Ghobidian ;
YIran Univ. of Sc. & Tech., Tehran, Iran, *Tarbiat Univ., Tehran, Iran

14 Current Drying and Storage System for Cereal Cropsin Myanmar
- TOWin, Y Y Myint and K SWin; Myanmar Agril. Service, Y angon, Mayanmar

15 Rice Seed Processing in the LAO PDR
- PLathvilayvong; Ministry of Agriculture and Forestry, Vientiane, Lao P.D.R

16 Low Temperature Heat Pump Drying of Food Materials
- Jangam, Wgji and Thorat; Chem. Engg. Div., Instt.of Tech., Univ. of Mumbai, India

E Drying of Chemicals, Minerals, Wood and Textiles

1 Characteristics Drying Curvesfor Cellulosic Fibres
- T A G Langrish; Dept. of Chemical Engg., The Univ. of Sydney, Audtrdia

2 Drying of Timber without Shrinkage
- T A GLangrish, C Gee and S J Cabardo; Dept. of Chem. Engg., The Univ. of Sydney,

3 Design and Construction of a Rotary Dryer for Diabasic Dicalcium
Phosphate
- H Aminian; Shahroud Sci. and Tech Park, Iran

4 The Study of Dryin%] Kinetics of Nanostructured M agnesium Hydroxide
- FFan',BWang', W Zhang', A S Mujumdar® and L Huang®;
'Dalian Univ. of Tech., P R China,>NUS, Singapore, *Research Instt. of Chemical
Industry of Forestry Products, P R China.

F Moddling, Smulation and Fundamentals of Drying

1 Development of a novel Two-stage Horizontal Spray Dryer using CFD
- L Huang" and A S Mujumdar®; “Research Instt. of Chemical Industry of
Forestry Products, Nanjing, P R China, “Mech Engg Deptt., NUS, Singapore

2 A Two dimensional Population Balance M odelling for Drying and
Agglomeration
- JKumar, M Peglow, S Heinrich, L Morl and G Warnecke;
Otto-von Guericke Univ., Magdeburg, Germany

3 Application of Generalized Differential Quadrature Method to Solution of
Grape Drying with Variable Diffusion Coefficient
- Rezazadeh Gh, Esmaiili M, Sotodeh R and Tahmasebi A; Mech. Engg Degpt.,
Khoy Azad Univ., Khoy, Iran

4 Simulation of Moisture Diffusion within Nut Pistachio during Drying with
High Temperature and Low Relative Humidity
- SRéfiee, M Kashaningad and Y Maghsoudlou; Gorgan Univ. of Agril. Sc. and
Natural Resources, Iran



5 Neural Network Architecture for the Determination of Moisture Diffusivity
- M K Hazarika' and A K Datta’; 'Dept. of Agril. Engg, NERIST, Itanagar,
*Dept. of Agril. & Food Engg., I T Kharagpur, India

6 Flow and Heat Transfer Characteristicsunder an Impinging Pulse Combustor
Tailpipe Exhauster
- W Zhonghuaand A S Mujumdar; NUS, Singapore

7 Moisture Diffusion Study in Microwave Drying of Red Maple (Acer rubrum L)
- JDonghua, M T Afzal and Y H Chuni; Faculty of Forestry & Environmental
Management, The Univ. of New Brunswick, Canada

8 Optimization of Process Parameters for Cauliflower using Response Surface
M ethodology
- H Pandey" and J P Pandey’; 'Dept. of Agril. & Food Engg., II T Kharagpur,
*GBPUAT, Pantnagar, India

9 M odelling the Drying Kinetics of High Moisture Paddy in Infrared
- 1 Das, SBa and SK Das; PHTC, IIT Kharagpur, India

10 Modelling of Water Loss and Solute Uptake during Osmotic Drying of Carrots
- PK Sahoo, JMitraand S Chakravarty; Dept. of Food Engg., BCKV, Mohanpur,
India

11 Transient Moisture Gradientsin Wheat (Tagan) with Finite Element Model
- SRafieeand M Kashaningad; Gorgan Univ. of Agril. Sc. & Natural Resources, Iran

12 Thin Layer Drying Kinetics M odelling of Corn
- SRafieeand M Kashaningad; Gorgan Univ. of Agril. Sc. & Natural Resources, Iran

13 Soybean (viliamz) Thin Layer Drying Modelling
- SRéfiee’, M Kashaningad" and A Tabatribweefer2; *Gorgan Univ. of Agril. Sc. &
Natural Resources, Iran and “Faculty of Biosystem Engg., Univ. of Tehran, Iran

14 Numerical Analysis of Microwave Heating of Wood using a Rectangular Wave
Guide (Influence of power input, frequence and sample size)
- P Rattanadecho, S Wongpradabchai Dept. of Mech. Engg.; Thammasat Univ. (Rangsit
Campus), Pathumthani, Thailand

15 Simulation and Modeling of Grain Dryer
- Cao CW; ChinaAgril. Univ., PR China

16 The Uniformity Distribution of Moisture in Drying of Porous Material
- A K Haghi and A Daghbandan; The Univ. of Guilan, Iran.

17 Analytical Determination of Drying Char acteristics
- A K Haghi and A Daghbandan; The Univ. of Guilan, Iran.



18 An Analysison Thermal Drying: A Theoretical Approach
- A K Haghi and A Daghbandan; The Univ. of Guilan, Iran.

19 Analysis of Transport Process dueto Circular JetsImpinging on a Moving
Surface
- H Chattopadhyay; CMERI, Durgapur, India

20 Modeling and Simulation of Heat Pump Drying System
- SV Jangamand B N Thorat ,Chemica Engg. Div., Instt. of Tech., Univ. of Mumbai,
India

21 Infrared Drying of Speciality Chemicals
- SSShindeand B N Thorat; Chemical Engg. Div., Instt.of Tech., Univ. of Mumbai,
India

22 Residence Time in Continuous Spouted Bed
- K M Kundu, A B Datta, P K Chatterjee and M K Karmakar; CMERI, Durgapur, India

23 On the Computation of Heat and Mass Transfer in Drying of a Single Particle
- KM Kundu, A B Datta, R Das and B Choudhury; CMERI, Durgapur, India

24 CFD Simulation of Moisture Loss during Cooling of Potatoesin Cold Storage
- M K Chourasaand T K Goswami; Agril. & Food Engg. Dept., 11T Kharagpur, India

G Solar / Non-Conventional Energy in Drying and Environmental / Energy
Aspects

1 Potential of Solar Thermal and Biomass Energy in Drying of Agricultural
Produce
- RK Goyd and SM llyas; CIPHET, Ludhiana, India

2 Modern Drying Technologies for Rural Areas using Renewable Energies:
Developments and Potentials
- 'S Janjai and °B K Bala; *Silpakorn Univ., Thailand, “Bangladesh Agril. Univ.,
Mymensingh, Bangladesh

3 Solar drying of Agricultural Crops. Current Status and Prospects
- SK Manddl, P Rgan, M K Banerjee; CMERI, Durgapur, India

4 A 40 M? Solar Air Heating System for Drying of Fruitsand Vegetables
- A Sreekumar and K P Vijaykumar; NRE Research center of MNES, Dept. of Physics,
Cochin Univ. of Sc. and Tech., Kochi, India

5 Sensing Device for Decision Making in Sundrying of Grains
- SMohan and G SV Raghavan; Dept. of Bioresource Engg, McGill Univ., Canada

6 Drying Characteristics of Amla, Bahera and Hardein a Cabinet Type Solar
Dryer and Open Sun Drying

- G Purohit', B S Rawat" and G C Joshi*and | Purchit®; "Deptt. Of Physics, HNB

Garhwal Univ., *Dept. of Applied Sc. and Hum., G B Pant Engg. College, India



7 Drying of Mentha Piperta and Butea M onosper ma by using convective
Cabinet Solar Dryer in Hilly Regions of Uttaranchal
- | Purohit', B S Rawat’ and G C Joshi® and G Purohit?; ‘Dept. Of Applied Sc. and Hum.,
G B Pant Engg. College, “Dept. of Physics, HNB Garhwal Univ., Uttaranchal, India

8 Modelling of Solar Supplemented Drying Kinetics of Pigeon Pea
(Cajanus Cajan L)

- SD Deshpande and K K Singh; Agro Processing Divn., CIAE, Bhopd, India

9 Industrial Application of Solar Tunnel Dryer
- SKulanthaisami®, R Mahendran®, P Subramaniart, P Venkatchalant,
G SV Raghavarf and A Sampathrgjan’; *Agri. Engg College and Research Instt.,
TNAU, India, “McGill Univ., Canada

10 Thin Layer Drying Model for Stone Fruit in a Solar Gas-assisted Tunnel
- W Phomkong, R H Driscoll and G Srzednicki; Dept. of Food Sc. and Tech.,

UNSW, Sydney, Audtraia

11 Design and Development of Solar Air Heater as Renewable Sour ce of ener gy
for Drying of Hygroscoloic GraingMaterials
- AK Singh', L PSingh®, H Shephered® and V K Nema®; ‘Mech. Engg. Dept., BIT extn.
centre, Naini, Allahabad, “Mech. Engg. Dept., Allahabad Agriculture Instt,, *Dept. of
Mech. Engg., MNNIT, Allahabad, India

12 Use of Pedling Machine and Solar Dryers. An Important Step for Quality
improvement of Dry Ginger in Nepal
- B P Sharma, G B Manandhar and R Bhandari; NARC, Khumaltar, Nepal

13 Drying Characteristics of Chilli dried using Agricultural Waste Fired Dryer
- SPCholera, N C Patel, D M Vyas, College of Agril. Engg. & Tech.,,
Junagadh Agril. Univ., Junagadh, India

14 Studieson Design, Fabrication and Performance of Solar Dryer for Fish Drying
- M Vasanthi, A. Pon Amutha and K Muthuchelian; Dept. of Bioenergy, Madurai Kamrgj
Univ., Madurai, India

15 Design and Performance of a Solar Dryer with Chimney for North Eastern
Region of India
- Srivastava B; NERIST, Itanagar, India

16 Performance Study of a Natural Convection Solar Dryer with Horticultural Crops
- PL Singh, S Ganesan and S Singh; CIAE, Bhopal, India

17 Development of Wood Combustor for Effective Drying of L arge Cardamom and

other Spices
- Ashok K. Sahu and Surendra Khuntia; RRL(CSIR), Bhubaneswar, India

18 Low Cost Biomass Fired Portable Dryer suitable for Developing Countries
- Surendra Khuntia; RRL(CSIR), Bhubaneswar, India



Quality Aspectsin Drying

Effects of Drying Methods on the Anti-Microbial Activity of Dried Garlic

Powders

- M SRahmart, H | Al-Sheibani’, M H Al-Rizigi*, A Mothershaw', N Guizani* and
G Bengtsson®; 'Dept. of Food Sc. and Nutrition, Sultan Qaboos Univ., Muscat,
*Muscat Municipality, Muscat, Oman, *Norwegian Food Research Instt., Norway

Effect of Shelf Temperature on Pore formation in Garlic during Freeze Drying
- M SRahman, S S Sablani and M K Al-Kuseibi; Sultan Qaboos Univ., Oman

Microbial and Physico-Chemical Characteristics of Dried Meat Processed by
Different Methods
- M SRahman et d; Dept. of Food Sc. & Nutrition, Sultan Qaboos Univ., Oman

Sorption Properties and Glass Transition Behaviour of Lactose/ Hydrolysed
Whey Protein System
- A K Shrestha, T Howes, Benu P, Adhikari and Bhesh R Bhandari;

Univ. of Queendand, Austrdia

The Effects of Heat Pump Drying on Seed Quality
- HWong, G Srzednicki and R H Driscoll; Food Sc. & Tech., UNSW, Sydney,
Augrdia

Convective drying of Apples: the Influence of the Glass Transition

Temperature on Shrinkage
- V CPeinaand M A Silva; State Univ. of Campinas, Brazil

Studies on Dehydration of Sapota Flakes
- T Padmini*, G SV Raghavan and T Thangaraf’;
'Dept. of Bioresource Engg, McGill Univ., Canada, “TNAU Tamil Nadu, India

Effects of Combination of High Temperature and Intertmittent Drying on
Volatile Compounds and other Quality Attributes of Thai Fragrant Rice
- C Borompichaichartkul*, L Wiset’, R Impaprasert' and | Waedalor?;
'Dept. of Food Tech., Chuladongkorn Univ., Bangkok, *Dept. of Food Sc., Burapha
Univ., Chonburi, Thalland

Effect of Drying Method on the Essential Oil Content and Composition of Bitter

Orange (var. amra)

- Heidary SM, Emam-D and Mousavi SM; Transfer Propert Lab, Dept. of Food Sc. &
Tech., Agril. Campus, Univ. of Tehran, Iran



