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TREC-STEP, Tiruchirappalli  

• Founder, Former President, Indian STEPs & TBIs Assn. 

• Former Hon. President, Asian Association of Business Incubation 

• Many other International responsibilities 



World Bank - Development.  
Mkt. Place Award 08 

TREC-STEP 
National and 
International 

Awards - 8 

Incubatees 
National and 
International 
Awards - 20 

AABI Incubator of the Year 2017 
Award, Shanghai, Oct 2017 



Physical 

Infrastructure 

Connectivity  

to 

 New markets 

and  

Others 

Intellectual  

Infrastructure 

Education 

Training 

Skills 

Knowledge 

      Networks 

Research 

      Institutes 

Social Vision 

 and The Will 

Cultural  

Infrastructure 

Risk Culture 

Innovation 

Ambience 

Venture Mind 

Social  

  Recognition 

   & Reorgiztn 

 

Financial 

 Infrastructure 

Angel Funds 

Venture Fund 

Innovation  

            Fund 

Incubation 

            Fund 

Tech. Bridge 

                Fund 

Investments 

Business and Social Environment 

Business Incubators Performance Business Incubators Performance 



I.  Promotion of Knowledge based ventures for creation of jobs 

II. Technology based Innovation through shared Research & Development 

III.  Transfer of  Knowledge  - Training 

Start up Companies 
Jobs & Quality of Life 

STEP / Incubators 
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TREC-STEP Incubatees 
Products developed  and commercialized 
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214   Innovative Products  
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Total Employment Generated:   3799 Jobs 

Total Contributions to the Ex-chequer in last 3 years: INR 351 crores 



Business  Incubator, 

                      The Rainbow Equation …! 
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• Dynamic Tech Entrepreneur 

• Rich Business & Tech. Expertise 

• Motivated Team  

• Growing Market 

• Reputed Firm 

• High Funds Requirement  

• Good reputation  

  with Banks, Suppliers 

• Provides Growth, Wealth,  

  Employment and hope 

Common  

Production Facilities 

Nursery 

Incubators 

Training & 

 Knowledge  Inputs  

Youth  with   
• No Experience 
• No Business 
    Knowledge 
• No Team  
• No Funds 
• But Big Dreams 

Counselling & Escorting 

Incubation 

Fund 

Innovation 

 Fund 



Infrastructure Facilities 

 

IPR emphasis & Patent Facilitation 

 

Funding Support 

 

ICT support & International Linkages 

 

 

Strategic Planning Support 
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TREC-STEP Business Incubation Eco System 
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Web Based and Stand Alone ICT Tools 

Break Even  

Simulator 

Cash Flow  

Simulator 

Spider  

Diagram 

Investment  

Appraisal  

Simulator 

Desktop Mentor for effective venture planning 

H:/VIP/VIP.exe


“Best example of a Good Project” – 

EC, New Delhi 

Knowledge  

Sharing 

CC Venture 

 Development 

Training Pgms Learn Tours Study Conferencing 
Development 

 Platform 

UKBI, 
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Germany 

Swede Park 

Sweden 

 

TREC-STEP  

India, 

  



Euro-Office Services: 

 

Opening International Markets for Small Innovative Firms 

Identifying and Selecting Best Practices 

Validation and Testing 

Dissemination to larger EON Members 

Certification 

Standardizing  

Incubation Services 

Internationalization  

Small Innovative Firms 

through  

Incubator Networks 

TREC-STEP Coaching 

JSS-STEP, Noida 

CTP, Bangalore 

EDC, Kolkata 



1.  Five Mini Cold Store Units specially designed for 

Farmers Market 

2.  Operational at Karur,  Kumbakonam, Salem,  Nellai & 

Nanganallur 

3.  Trained and Deployed Unemployed Youth as Micro 

Entrepreneurs 



•   Promotion of Cluster of CCT and CCS Technologies  

•   Enable increased awareness, capabilities & development actions  

 

Partner: Bharat Heavy Electricals Limited 
 

Implemented by: TREC-STEP 

 

Thematic Area 
 

‘Capacity building and studies’ on CCT - CCS in developing countries 

EUROPEAN UNION 



IEA Clean Coal Centre 

Doosan 

University of Nottingham 

IEA, France 
Enel, Italy 

Elcogas, Spain 

RWE 

Siemens  

Vattenfall 

Imperial  College 

University of Leeds 

University of Edinburgh 

British Geological Survey 

University of Darmstadt  

CCT CCS 

Focused 

Knowledge 

Network  

University of Newcastle 

UKCCRC Chalmers University of Technology  

NCCS 

 

 

 



 

MoMSME’s 

A Scheme for Promotion of Innovation, Rural Industry & Entrepreneurship 

ASPIRE 
 

 
 

•  TREC-STEP situated at the ‘Neck’ of the Cauvery Delta. 

•  Climatic change, Farmer distress, is a major regional concern. 

•  New Technology inputs, is critical to boost Farm productivity. 

•  MSME ASPIRE Project is a timely opportunity for TREC-STEP for creating   

   high impact  by promotion of Innovative, scalable Agro – Rural 
Technology  Ventures creating wealth, jobs and livelihoods ++ 

•  15 Ventures shortlisted 



Activity spectrum, since February 2016 

Value Networks and Partnership building 
• Indian Inst. For Crop Processing Technology – Tanjavur 
• Imayam Institute of Agriculture and Technology 

Local Steering-cum-Expert Committee Meeting                
Innovator Presentations and shortlisting of  
                                15 innovative ideas  on 4th August 2016 

ASPIRE Project Promotion @ with popular regional  
                            AGRI Magazine (Pasumai Vikatan) Expo 
TREC-STEP created interest among Farmer community Expo visitors ,  
490  Agri business ideas registered and later screened for relevance. 

Strengthening Common Incubation facilities 
Advanced 3D Printer STRATASYS U Print SE Plus has been 
procured from Hong Kong and installed 
3 – D Printing Workshop for Innovators organized in June ‘16 

SMART Innovation Boot Camp  12th April 2016 

28 Innovators attended the Camp, face to face interactions 



1.Improved Moving Lever Hand Weeder -                 

S. Duraisamy  

2.Aquaponics Symbiotic Fish and Plant Farm 

System - S. Selvam 

3.Improved Sugar Cane Seed / Bud Cutter-                                   

A. Johny Desmir  

4.Coconut Deskinner for Shelf Life Enhancement -

Manoharan  

5.Mineral Enhanced Water Filters for Mushroom & 

Poultry Yields -Dr.P. Rajini Kanth  

6.Slippage Free Coconut Tree Climbing Machine -                  

D.N. Venkat  

7.Multi-purpose Rotary Mini Expeller for Enhanced 

Oil Extraction -K. Kannan  

8.Organically Processed Tamarind Paste -                                      

C. Selvakumar  

9.Insect Light Traps - Integrated Pest Management 

Device - M. Abdul Kadhar  

10.Shoulder Harness for Lifting Heavy Kead 

Loads- Neethala Mittu  

11.Stone Removing Equipment for Farm Bed 

Preparation- K. Viswanathan  

12.Improved High Access Weeding Machine-                               

V. Viswanathan  

13.Kappa Careeganan Gel Extraction from Sea 

Weeds - Ajeet Sankar  

14.Automated Irrigation Management Systems -

Esakkimuthu  

15.Coconut De-husker- Kandharaj  

16.New Super High Yield Tissue Culture Moringa 

Cultivare -Alagarsamy  

17.Power Tiller based Turmeric Harvester -

Jayaprakash  

18.Herbal Enriched Fruit Drinks-                                               

I.Arun Amirtharaj  

19.Electronically Controlled Sowing Attachment in 

Tractors -Shankar Prabhakaran 

20.Electronic Dustbin and Touchless Switch -                     

Hariram Chandar 

21.Mini Oil Extraction Machine -R. Sivakumar  

22.Tender Coconut Cutting Machine -

Guruchandran  

23.Waterless Starch Extraction Sago Prodcution 

Sysytem -Natarajan Rayar  

24.PVC Pipe Bend and Coupler -R. Ravi  

25.Novel Electric Stablizer Unit -                                     

Navaneetha krishnan  

26.Preservative and Carrier for Spores of 

Endopathogenic Fungi for Biological Controls -             

Dr. S. Anitha  

27.Radiography Solutions for Fruits and Food Production 

Quality Control for Exports - J. Karthikeyan  

28.Banana Cotton Yarn Extraction Machine-                               

M. Lalitha  

29.Onlin Pre-chiller for Fruits & Vegetables -                       

Preethi and Shankaran  

30.Organic Plant Growth Nutrient –                                                  

S. Malligeswari  

31.Coco Peat for Soil conditioning and Water 

Retention - R. Augustine  

32.Low Cost Power from Bio-mass -S. Abdul Azis  

33.Bio-produtionof Bio gas and Manure from 

Tannery Effluent -Mohaideen Khan  

34.Enhanced  Bio Fertilizer- A. Amzath  

35.Cost Effective Treatment of Ground Water for 

Agriculture -G. Nisha  

36.Recycling of Pesticide-ridden Water -                              

Aravind Narayanan  

37.Bio gas and Liquid Manure from Meat and Fish 

Waste -Satish Subramanian  

38.Laser Boring Fixtures for Natural Seed 

Jewellery- S. Balasubramani 

39.Automatic Air Releaser for Compressor in Bore 

wells - K. Gandhiraj 

40.Universal High Calorific Value Bio Fuels -                              

RM. Kannapan  

41.Banana Fibre Rope Making Machine -

Balakrishnan  

42.Solar Dried Preserved Bananas -                                                 

T. Mariappan  

43.Banana Silk Yarn Separator - K. Murugan 

44.Thermophilic Yoghurt Maker for Enriched Pro 

Biotics - Dr. R. Palanidurai  

45.Machine for Value Added Products from 

Coconut Shells -  N. Muthupandi  

46.Cold store for Value Addition of Milk and Curd -     

Shankaran Ramurthy  

47.Power Bullock - Stable Mini Tractor -John  

48.Cutter Slicer  Dicer -Raghavan  

 

49.Farm Tec - Bio gas from farm waste -

Chythenyen  

50.Aesthetic Jewelery from Seeds -Balamurali  

 

51.Soapnut based Organic Home Care and 

Cleaning Products – Jaishree  

52.Sprouted Millet Based Health Food Mixes -                    

Mohan kumar  

53.Flavoured Moringa Powder to Combat 

Malnutrition -   Amit Singh  

ASPIRE Incubatee Selection Process 

  Agro – rural innovations mined from SMART Innovations Boot Camp and   
  other Promotional initiatives undertaken 

   Potential Innovations shortlisted after systematic screening , face-to face     
    meetings, etc. Invited to present before the LSE Committee 

       Selected by Local Screening cum Expert LSE Committee for Incubation 
 

    Innovative, high potential Ventures to be strengthened with Seed fund 
 



Business Planning Workshop, September 2016, Trichy 

• To understand the Incubation requirements of Individual ventures 
• Provide conceptual & practical insights in critical performance areas of venture developt. 
 
 
 

Prototyping & Pilot Production  



Innovation 1: Soapnut based Organic Home Care & Cleaning Products 

M. Jayasri 

100 % NATURAL  ALTERNATIVE for 
Chemical based Detergents  
 

•Phosphates, Sulphates are the key 
chemicals in grey water causing 
Eutrophication  (Algal Bloom) effect , 
killing aquatic life. 

•Soap nuts contain Saponin, a good 
surfactant. Soap nut liquid detergent is 
NOT avbl. in India / Globally at a 
reasonable cost. 

• Innovative Product is Skin & Eco 
friendly, Water usage reduced. Clothes 
last longer. Prov. Patent filed. 

•“India Detergent Market Outlook, 
2021”, states ‘Overall market for 
detergents growing with CAGR of 
13.06% for last 5 years’, apprx. 16K Cr. 
(10 L Cr, globally)of which Mkt. share 
of Natural detergents is 15%. (1.5L Cr.) 

• Online and POS Chains- ANSA Herbs 

• Many trial orders - EU , Ukraine ++ 

5 Shortlisted cases for MSME Seed support of Rs. 20 Lakhs each 

  Year I Year II Year III Year IV Year V 

Turnover 38 57 85.5 128.25 192.38 

Expenses 39.3 50.98 66.75 97.9 143.59 

 Profit -1.3 6.02 18.76 30.35 48.79 

Financial Projections 

Scaling-up Production Equipment : 12 Lakhs 
Intellectual Property protection : 1 Lakh 
Online marketing protocols : 2 Lakhs 
Part funding for Working Capital : 5 Lakhs 

Usage of MSME Seed Fund : 20 L 



Innovation 2: Kappa Carrageenan Gel Extraction from Sea Weed 

Ajeet Sankar, ME 

Novel , indigenous method of Kappa Carrageenan 
Gel production 

• Innovator, former Scientist, Biocon, R&D (Process 
Development and Pharmaceutical). 

• Innovative technology for manufacture of pure kappa 
carrageenan from sea weed. 

•Used as gelling, thickening & stabilizing agent in food, 
confectioneries, dairy, alternate for animal gelatin 
capsule. 

•  Low cost and better alternate for Agar, in tissue culture 
(INR 800/Kg  versus INR 2500/Kg) 

• As per Micromarketmonitor.com/market-
report/carrageenan The projected export market value 
as on 2018 is USD 931.6 million (Rs 6055 Crore) at a CAGR 
of 13.4% until 2018. Currently Imported at higher cost 
from USA, Denmark (INR 600 v/s 450) 

• Pilot Plant operational. Excellent feedback from 
Confectionery and edible Jelly manufacturers. 

• SPIC Agro Biotech and Sun Glow Biotech Coimbatore, 
have placed pilot orders on the company for Carreganan 
gel as Agar replacement. 

• Farming sea weed is alternate livelihood for fisher folk. 

  Year I Year II Year III Year IV Year V 

Turnover 104.16 124.99 156.24 195.30 244.13 

Expenses 95.58 101.38 117.50 150.97 182.77 

Profit 8.58 23.61 38.74 44.33 61.36 

Financial Projections 

Scaling up of Production Equipment : 10L 
Part funding of Working Capital : 10 L 

Usage of MSME Seed Fund : 20 Lakhs 



Ref: http://archive.fortune.com/magazines/fortune/fortune_archive/2000/05/15/279748/index.htm  

http://archive.fortune.com/magazines/fortune/fortune_archive/2000/05/15/279748/index.htm


NITI Aayog - Atal Innovation Mission EIC scheme  



Strategies for Scaling-up BI Eco-System 



Cohort of 15 – 20 Teams 

2 Boot Camps 

Sessions with Designers, Engineers for 
prototyping 

Demo Day with national and 
international investors 

Online Mentor Sessions & Lectures 

13 Week Accelerator Programme  

Aims to promote a vibrant Innovation Accelerator,  

by bringing in proven UC Berkeley’s Accelerator Methodologies & Processes and  
TREC-STEP Incubation expertise & support systems  

for unleashing the latent innovation potential of our youth,  
generating economic growth, job and wealth for the region. 



“ Business Incubators &  Science Parks 

    are the greatest innovation of the  

      21st Century  Industrialization ”  

  -   Jiang Ziamin, Former Chinese Premier  
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Micro  
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Business and Social Environment 

Ushering in Innovation and S & T based growth  



Satellite Incubation Centres in 

Hub and Spoke Model 

  

http://www.google.co.in/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiLh4_B5K3JAhXKxY4KHeygBRQQjRwICTAA&url=https://www.cgstud.io/3d-model/factory-building-653912&psig=AFQjCNHjSnz5ys0FmQkGMsbJS46RHR7YwQ&ust=1448616870605802


Business and Strategic Planning 

Infrastructure support 

Access to Start-up Finance 

Internationalization and ICT Support 

IPR Facilitation 

Business Incubation Packages  

 
LSEC of 9 Members – Apex body 

Oversees Incubation support to 15 Incubatees to nurture them as successful 
Agro rural tech. enterprises, in 3-5 years time 

 

Incubation Processes 



Training  Coaching  Mentoring  

•  Supply Side 

Intervention 

•  Curriculum 

Driven 
 

•  Defined Inputs 

•   Theoretical 

Evaluation 

•  Batch sized  

•    Practice    

Immaterial 

•No Responsibility 

for actual results 

•   Demand Side 

Intervention 

•   Need Driven but 

standardized 

•  Defined Inputs 

•   Theoretical  

Evaluation with 

demos 

•  Team Oriented 

•  Practice vital 

•  Limited 

Responsibility for 

actual results 

•   More Demand Side 

Intervention 

•    Need Driven 

Tailor made 

•   No Defined Inputs 

•  Validation by 

Practice 

•  Individual Oriented 

•  Based on Practice 

Critical 

•   Full Responsibility 

for actual results  
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2011 Torch Best Entrepreneur Award,  

 Asian Association of Business Incubation, 

‘The Best Success Story Award’ in 

Business Boosting Services and 

Soft-landing , EUROFFICE 

Services Project  at Lyon, France 

2009 – 3 Incubatees selected for 

the DST Lockheed Martin India 

Innovation Growth Programme 

2013 All India Management Association –  

Dr.  J.S. Juneja Award  for Creativity & Innovation  

http://www.aima.in/conferences-events/awards/dr-j-s-juneja-award-for-creativity-and-innovation.html


Program, relationships 

University research, 

Corporate partners 

Entrepreneurship Education 

Mentors, Advisors 

Network of Relationships 

Global 
Markets 

Appropriate 
Capital 

Positive environment 

Unique Technology 

Knowledge workers 

Technology Entrepreneurship  

Ecosystem 



   TREC-STEP 

 

Objectives  

•   Incubation of Innovative Technology Ventures 

•   Facilitating Technology Development 

•   Enabling Industrial Development  

•   Training in Technology and Management Skills 

•   Dissemination and Replication  

 

Self Supporting Organization 

 

Promoted  in 1986 by 

DST, Govt of Tamilnadu, Central and State FIs and NITT 
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Prof YYY 

ZZZ 
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Fund 



The Chennai International Incubation Centre 

                                                  Have a breakthrough idea ? 

•  Mentoring - business strategies, technology and scale-up growth 

•  Accelerator Programmes 

•  Coaching & Training sessions 

•   Nursery Incubation Space/Modules 

•   State-of-art 24X7 PLUG-N-PLAY Co-working Space 

•   Common Production Facility  

•   Expert Marketing guidance and support 

•   Seed Fund Support for select  ventures 

•   Facilitation & Escort services for funding 

•   Internationalization support 

•   Workshops / Events / Conferences 

 



Business  

Incubators 

Entrepr 

-eneurs 

Acade 

mics 

Serv. 

Provi 

ders 

Facilities 

Emp 

  - loyess 

 

VCs/ 

Funds 



UNIDO 

Regional 
 Small Industries 

Assns. 

UNDP 

 
British Council  

Division 

 

CISCO 

The 
World Bank 

EU India 

MoMSME 

Global 
Peers 

DSIR  

TREC-STEP DST,  
GoTN, FIs 

Entrepreneurs 

BHEL , 
MSME ++ 

NIT (REC) 
Trichy 

Railways CII 

SIDBI 
BHEL 

2010                                                                                                               2010 

1995                  1986                1995 

2000                                                                         2000 

TREC STEP   
Value Network 

2016  ++                                                                                                                                        2016 ++ 

European  
Union R & I 

UC Berkeley 
Accelerator  

Global Resilience  
Partnership 

Green Climate 
Fund 

Global  Enviro 
Fund  

EU SWITCH  
Asia 

Diaspora 
TNF 

Bilateral  
Funding 

Traction  
for Scale up 



Mumbai 

 

Kolhatta 

Bangalore 
Chennai 

India   

New Delhi 

 Tiruchirappalli  

•  Largest Democracy 

•  Nation of Nations 

•  Diversity and Heritage 

•  Hot Spot  of Growth 

•  Knowledge Based 



    TREC-STEP 

 

Objectives  

•   Incubation of New Ventures 

•   Facilitating Technology Development 

•   Enabling Industrial Development  

•   Training in Technology and Management Skills 

•   Dissemination and Replication  

 

Self Supporting Entrepreneurial Venture Organization 

 

Promoted by 

    Federal and State Governments,   

    Financial Institutions and  

   National Institute of Technology @ Trichy 



Awards won by TREC-STEP 

Best  Incubator Award 2001  Best Innovation Award 2002 

Best Entrepreneur Award 2003 



 

1. Vinayapandi    New Tool Inserts 

2. Aravind           Coolant Recovery 

3. Dr Subhas       Nano Molecule Scaffolds 

4. Augustine        Bio Mining 

5. Jeya Kannnan  Extrn of Titanium Oxide 

6. Dakhsina   Manft. Systems 

7. Karthik              Digital X rays 

8. Paneer              Bio Fuels 

10. Rayar               New Sago Process 
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Business  Incubator, 

                      The Rainbow Equation …! 

BI 

Investment 

After 

5 to 7 years 
Tax  Revenue to Governments    ( Profit, Turnover, Manufacturing Taxes) 
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   Isis Innovation, University of Oxford : Dr. Tim Cook … 

    On Managing your relationship with a university  

The 
University 

Incubation 

Manager 

Like leading an elephant with a thin rubber band 



But 

• Don’t think you will ever have complete 

control 

Cartoon by Stoney, Ravette Publishing +44 1403 711443 Tony Lopez (Copyright)  



• Don’t think you will ever have complete control 



Management of Incubation for  

           Innovation and Entrepreneurship for LAD 



TREC-STEP 

Tiruchirappalli Regional Engineering College –  

Science and Technology Entrepreneurs Park. India 





        

     

EU Series      

     SPF, ECCP, Asia Invest, FP6 & 7, Europe Aid, SWITCH Asia++  

Word Bank Group 

  1.   InfoDev and  

   2.  Development Market Place 

International Development Research Centre, Canada 

Rockefeller Foundation/ USAID 

British Council Division 
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• Provide a general presentation and an analysis of the 

problems and their interrelation at all levels. 

• Provide a detailed description and estimated number of the 

target groups and final beneficiaries.  

• Identify clearly the specific problems to be addressed by the 

action and the perceived needs and constraints of the 

target groups.  

• Demonstrate the relevance of the action to the needs and 

constraints of the target country in general and to those of 

the target groups/final beneficiary groups in particular and 

how the action will provide the desired solutions, in 

particular for the targeted beneficiaries. 

•Provide a description of the proposed action including, 

where relevant, background information that led to the 

formulation of the action. This should include: 

•Expected results (max 5 pages). Indicate how the action 

will improve the situation of target groups/beneficiaries as 

well as the technical and management capacities of target 

groups and/or any local partners. Be specific and quantify 

the results as much as possible. Indicate notably foreseen 

publications. Describe the possibilities for replication and 

extension of the action results (multiplier effects). 

•The proposed activities and their effectiveness (max 12 

pages). Identify and describe in detail each activity to be 

undertaken to produce the results, justifying the choice of 

the activities and specifying the role of each partner (and 

associates or subcontractors where applicable) in the 

activities. In this respect, the detailed description of 

activities must not repeat the action plan (to be provided in 

section 1.9 below). 
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Concept Note 

Str – 4 pages & 3 Secs 

Evaluation Grid (50 marks) 
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(25) and Sustainability (10) 

Score should be  

Relevance > 12 and Total > 30 
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(25),  Sustainability (10) and 

Budget (15) 

Score should be  

Capacity>12  & Relevance>20 

Supportive Documents 
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Str – 15 pages & 
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Peer Review 
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Implementation 
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Application 

Str-Character count & 10Secs  

Evaluation by Specified 
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Award of Finalist 100 / 1800 
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Preamble 

 

•  Post harvest wastage of vegetables in India - nearly $6 billion 

•  Affects the earnings of > 10 mlln farmers 

•  Yawning gap between large cold storage and domestic 

 refrigerators 

•  Optimum tailor made Mini Cold Stores for farmers markets are 

 needed 



Project Idea 

 

•  Promoted 200+  start-ups 

• Train nearly 2000-3000 youth 

 in technology skills  

• Supported more than 4000 SME  

Micro ventures 

       In Refrigeration and A/C 

•  Competency based training 

curriculum,  

•  State-of-the-art training facilities  

•  Industry trained trainers,  

•  Networking partnership with OEMs,  

•  Latest educational technology inputs 

and  

•  Rigorous delivery systems  

 

 

Mini Cold Storage Units Project 

•  Competent technology solution 

•  Studying field conditions  

• Designing Mini Cold Storage 

Units – 5 nos 

• Training and Deploying rural 

youth 



 

Storage requirements Study - Trichy farmers market 

 
   Development Market Place : Cold Storage Units at Farmers Markets - Study 

Sl.NO Vegitables Name

Price in 

indian Rupee

Vegetable 

Arrival Wastage Storage Waste %

Value of 

Wastage of 

Vegetables

% of  Value 

of Wastage 

of 

Vegetables

Cumulative % 

Value of 

Wastage of 

Vegetables

1 Tomatto 14 3300 300 500 9% 4200 34% 34%

2 Broad Beans 24 625 50 100 8% 1200 10% 44%

3 Ladies finger 12 500 100 50 20% 1200 10% 54%

4 Brinjal 20 700 50 100 7% 1000 8% 62%

5 Carrot 15 300 50 50 17% 750 6% 68%

6 Bittergaurd 14 300 50 50 17% 700 6% 74%

7 Beans (motchai) 15 300 30 50 10% 450 4% 78%

8 Ginger 42 130 10 20 8% 420 3% 81%

9 Potato 12 1300 30 300 2% 360 3% 84%

10 Greens (kerai) 3 600 100 100 17% 300 2% 87%

11 Cauliflower 15 160 20 30 13% 300 2% 89%

12 Beet root 7 220 30 40 14% 210 2% 91%

13 Cluster Beans 10 140 20 10 14% 200 2% 92%

14 Snake Guard 10 350 20 30 6% 200 2% 94%

15 Beans 20 270 10 30 4% 200 2% 96%

16 Cabbage 5 180 30 50 17% 150 1% 97%

17 Radish 6 250 20 30 8% 120 1% 98%

18 Long Beans (thataikai) 8 125 10 10 8% 80 1% 99%

19 Banana 3 1500 20 50 1% 60 0% 99%

20 Green chilli 10 130 5 20 4% 50 0% 100%

21 Mint Leafs (puthina) 6 90 5 10 6% 30 0% 100%

22 Corienda leaf 6 100 5 10 5% 30 0% 100%

Total Value of Vegetables 11570 965 1640 212% 12210

Average % Wastage of Vegetables 8%

Average % Storage of Vegetables 14%

Vegetable Clasisfciation as "A, B and C" Classes as per Storage Requirements

A

B

C



Grouped together in terms of Temperature and Humidity Requirements :
Sl.No Vegetables Storage Temperature !Humidity Arrivals Class  % ge Total Percentage

Total Storage

1 Carrot 8 85-90 300 50

2 Bitter Gourd 5 to 7 85-90 300 50

3 Potato 8 85-90 1300 300

4 Cauliflower 8 85-90 300 50

5 Brinjal 7 to 10 85-95 700 100

6 Beans 4 to 10 90-95 300 90

7 Tomatoe 10 85-90 3300 500

 6500 75% 1140 74%

8 Broad Beans 25 80-90 625 100

9 Ladies Finger 24 to 26 70-75 500 50

10 Spinachs ( Keerai) 32 95-100 500 50

1625 19% 200 13%

11 Beet root 0 95 220 50

12 Cluster Beans 0 85-95 140 70

13 Cabbage 0 90-95 180 80

540 6% 200 13%

Total 8665 1540

 

Vegetable Classification on Storage Requirements- Trichy farmers market 

 



Mini Cold Storage Design 

•   TREC-STEP Refrigeration 

team studied the survey 

outputs 

•  Series of interaction 

meetings with farmers, 

farmers market managers 

and Govt. officials in 

Tamilnadu Government  

•  Design Interaction 

Meetings with cold storage 

manufacturers and finalize 

the design and requirements 

 

•  designed 2 mini chambers 

•   sizes 5ft X 3ft X 7.4ft &  

     10ft X 3ft X7.4ft  

•  Polyurethane foam Puf 

panels for wall and ceiling 

•   Condenser units  

•   Humidifier units with 

sensors 



• First Phase - Mini Cold Storage Units at Karur  

   and Kumbakonam 

• Conducted field Surveys to fine tune design 

• Modified units installed – size increased, door position etc. 

   at Palayamkottai, Salem and Nanganallur  

• 36 unemployed youth were given 3 months  

  technical Training in Refrigeration and A/C 
 

• 18 candidates were trained in Business Skills  
 

• On-site technical training at Mini cold units 



•   Solar Power-Hybrid Cold Storage units 

•   Bio-mass powered Cold Storage units  

 from the waste of  the farmers markets 

• 5 Mini cold storage units –Small Farmer mkts. 

• Handed over to the State Government 

• Successful case study - documentary by WB 

• Replicated in 40 locations across India and Worldwide ++ 





DSIR,  

DBT,  

+++ 

Dept. of 

Science & 

Technology 

(DST) 

 World 

Bank,  

DST, EU 

CCT-CCS, 

EOS 

MSME 

&  

 DST 

UNIDO  

and  

DST 

European 

Union 

& World 

Bank, 

DST 
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NSTEDB, 

MSME, EU 

CCT-CCS 

Incubation 
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Growth 

andSME 

intervention

s 

Pre -
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•  Capital 

•  Machinery 

•  Management 

•  Land 

•  Labour 

•  Natural   Resources 

•  Science & Technology 

•  Innovation 

•  ICT enabled 

•  Entrepreneurship 

Winning Edge 

Industrial Economy 

Knowledge Economy 

Agricultural Economy 



    Science Park / Incubator Managers : 

    Identification and mining of Entrepreneurs 

    Marketing ++ business Strategic Guidance  

    Technology Support and knowledge Access  

     Business Concept Development & Planning  

     Funding Options and Assistance 

     Incubation Place and Cultural Ambience 

    Growth Plans and Networking  

    Expansion and Globalizing 

Farmers : 

   Selecting the Seed 

   Study the Climate 

   Timing the Labour 

    Ploughing  

    Watering 

    Manuring 

   Weeding 

   Harvesting      

 Happiness 

 

 


