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India is an agricultural-based economy and is
the largest producer of fruits and vegetables
in the world. Fruits & vegetables, being
perishable in nature require certain techniques
of preservation for retaining the quality and
extend the self-life of the production. The
estimated annual production of fruits -and
v/ vegetables in the country is about 130 million
tonnes. The cold storage & cold chain faciljties
are the prime infrastructural component/’for
such perishable commodities.
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Cold storage is a temperature - controlled
supply chain network, with storage and
distribution activities carried out in a manner
such that the temperature of a pr‘oduct S
maintained in a specified range, needed to
keep it fresh and edible for a much longer
period than in normal ambient conditions. A
cold chain can be managed by a quality
management system generally caIIed/ as
warehouse management. India’s warehousing
requirement is expected to grow at an annual
average rate of 9%.
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Th\p{ Indian Government focus on mrpnh\/rwmn

1 Ol

the manufacturing sector is the key to growth
of warehousing. With the growth, of the
domestic manufacturing and retail segments,
the demand for efficient warehouse
management service has |mproved
/Investment in warehouse can provide an
opportunity of realizing returns in the range of

12%-20% per annum to investors willing to
explore this sector.
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The current scenario reveals that there is a
tremendous scope for the development of
cold chain facilities. The Cold Chain industry is
recognized as a sunrise sector in India and is
expected to offer significant opportunities in
the near future. Developing an mtegrated

_/supply chain, including cold chain can save up
to 300 billion annually and at the same time
reduce the wastage of perishable horticulture
produce.

L

L

www.entrepreneurindia.co *
: {npcs



This' handbook is designed to provide a
thorough understanding and analysis of the
cold chain industry and warehouse
management. Also it contains addresses of
plant & machinery suppliers with their
photographs. The major content of the book
/are Controlled Atmosphere Storage, Types of
" Cold Storage, @ Thermal insulation &
Refrigeration System, Refrigeration, Ifood
Storage Guidelines for Consumers, Bananas
Cold Storage, Cold Storage Plant- Automation,
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Abéorption Refrigerator, Cold Chain, Growth of
Cold Storage Industry, Cold Chain and
Refrigeration, Shipping Containers, Cold Chain
Monitor, Warehouse, NABARD Warehousing
Scheme, Rural Godowns.
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It will be a standard reference book for
professionals, entrepreneurs, flood
technologists, those studying and researching
in this important area. P

)/

www.entrepreneurindia.co ~
: {npcs



- Table of Confenfs

1. INTRODUCTION

History of Cold Storage
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./ Pre-cool
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Inspect the Quality of Your Product on Arrival '~
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Selection of Location for the Cold Storage
Cold Storage Chain
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T

Providing Temperature Controlled Environments
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L

www.entrepreneurindia.co



Guidelines for Placing Apples into CA Storage |
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Chemical Properties ~
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Qualify Characteristics for Storage and Transport
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6. COLD STORAGE PLANT - AUTOMATION

7. ABSORPTION REFRIGERATOR

a. Transport Handling

b. Installation of Refrigerators and Freezers N
c. Maintenance

d. Choice of Refrigeration Equipment

Failures Related to Absorption Refrigerators .
a. Leaks
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c. Fuel Consumption
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Comparison between Vapor Compression and -

Absorption System |

Compressor

Condenser »

Receiver

Expansion Valve

Difference Between Refrigeration and Heat Pump
/System ~
" Water-Lithium Bromide Vapor Absorption Refrigeration

System

Special Features of Water-Lithium Bromide SO|UtiO‘¢k”
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Maintenance of Equipment P
Distribution and Transport

Estimation of Transportation

Cold Chain and Logistics Management

Costs of Cold Chain and Logistics Management -/
Importance of Cold Chain and Vaccine Logistics
Management

Electrical Cold Chain Equipments .
Walk-in-Freezers (WIF)

Walk-in-Coolers (WIC) =

\\

)/

www.entrepreneurindia.co
\, {npcs
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old Chain Management
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Cold Box
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_/ Dispatching Product
Air Flow
The Essential Data Logger
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The Vaccine Vial Monitor &
Proportion of Regional Vaccines Carrying VVMs
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Use
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www.entrepreneurindia.co ) ‘ npc )



12. WAREHOUSE
Cold Storage Warehouse Construction
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. Rate of Interest, Quantum of Support and
Repayment Period
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6. Accreditation by WDRA
7. Implementation Period p
Department of Storage and Marketing - In|t|at|ves
A. Direct Lending to State Owned Entities

B. Accreditation/Registration of Warehouses
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Pattern of Assistance ~
Monitoring
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Visit us at




Take a look at NIIR PROJECT CONSULTANCY
SERVICES on #Street View
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“Who are we?

O One of the leading reliable names in industrial world for
providing the most comprehensive technical consulting

\/ services

O We adopt a systematic approach to provide the stro/n
fundamental support needed for the effective delivery of

services to our Clients’ in India & abroad \
/
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What do we offer?

-

Project Identification

Detailed Project Reports/Pre-feasibility Reports
Market Research Reports

Technology Books and Directory

Databases on CD-ROM

Laboratory Testing Services

Turnkey Project Consultancy/Solutions

O 0 0O OO O OO

Entrepreneur India (An Industrial Monthly Journal)
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How are we different ?

-

O We have two decades long experience in project
consultancy and market research field

O We empower our customers with the prerequisite know-
how to take sound business decisions

O We help catalyze business growth by providing
distinctive and profound market analysis

¢

O We serve a wide array of customers , from individual
entrepreneurs to Corporations and Foreign Investors

O We use authentic & reliable sources to ensure business P
precision
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Our Approach >

[Requirement collection ] -
Thorough analysis of the project ]
v/ Economic feasibility study of the
Project
/
[Market potential survey/research T
|-
[Report Compilation ]
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“Who do we serve?

Public-sector Companies L~
Corporates

Government Undertakings

Individual Entrepreneurs

NRI's

Foreign Investors

Non-profit Organizations, NBFC’s / |
Educational Institutions i
Embassies & Consulates

Consultancies

O 0 0 O 0O OO 0O OO

Industry / trade associations -

wWww.niir.or indi ( >
g www.entrepreqeurlndla.co npcs
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Ayurvedic And Herbal Medicines, Herbal Cosmetics

Alcoholic And Non Alcoholic Beverages, Drinks

Adhesives, Industrial Adhesive, Sealants, Glues, Gum & Resin -/
Activated Carbon & Activated Charcoal

Aluminium And Aluminium Extrusion Profiles & Sections,
Bio-fertilizers And Biotechnoiogy ///“
Breakfast Snacks And Cereal Food

Bicycle Tyres & Tubes, Bicycle Parts, Bicycle Assembling

L
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L

WWW.niir.or indi ‘
g www.entrepreneu::mdla.co (npcs>



v4

O O 0O O O

O 0 0O

[
Sectors We Cover cont

Bamboo And Cane Based Projects

Building Materials And Construction Projects
Biodegradable & Bioplastic Based Projects
Chemicals (Organic And Inorganic)
Confectionery, Bakery/Baking And Other Food
Cereal Processing

Coconut And Coconut Based Products

Cold Storage For Fruits & Vegetables

Coal & Coal Byproduct

www.niir.org www.entrepreneurindia.co
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Copper & Copper Based Projects L~
Dairy/Milk Processing

Electrical, Electronic And Computer based Projects
Essential Oils, Oils & Fats And Allied
Engineering Goods

Fibre Glass & Float
il \Jid L

A 1T 1TVvu

C')
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Fast Moving Consumer Goods

O 0 0O OO O O OO

Food, Bakery, Agro Processing

L
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Disinfectants, Pesticides, Insecticides, Mosquito Repellents,
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Sectors We Cover cont.

Fruits & Vegetables Processing

Ferro Alloys Based Projects

Fertilizers & Biofertilizers

Ginger & Ginger Based Projects

Herbs And Medicinal Cultivation And Jatropha (Biofuel)
Hotel & Hospitability Projects

Hospital Based Projects

Herbal Based Projects

O 0 0O OO O O OO

Inks, Stationery And Export Industries

L
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Sectors We Cover cont.

-

Infrastructure Projects

Jute & Jute Based Products

Leather And Leather Based Projects
Leisure & Entertainment Based Projects
Livestock Farming Of Birds & Animals
Minerals And Minerals

Maize Processing(Wet Milling) & Maize Based Projects

O 0 OO O OO OO

Organic Farming, Neem Products Etc.

www.hniir.org www.entrepreneurindia.co
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Medical Plastics, Disposables Plastic Syringe, Blood Bags
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ectors We Cover cont. >

Paints, Pigments, Varnish & Lacquer

Paper And Paper Board, Paper Recycling Projects L
Printing Inks

Packaging Based Projects

Perfumes, Cosmetics And Flavours

BROEE° O 0 (/4

Power Generation Based Projects & Renewable Energy Based
Projects

Pharmaceuticals And Drugs / <
Plantations, Farming And Cultivations

Plastic Film, Plastic Waste And Plastic Compounds
Plastic, PVC, PET, HDPE, LDPE Etc.

L
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Sectors We Cover cont.

Potato And Potato Based Projects
Printing And Packaging

Real Estate, Leisure And Hospitality
Rubber And Rubber Products

Soaps And Detergents

Stationary Products

Spices And Snacks Food

Steel & Steel Products

Textile Auxiliary And Chemicals

O 0 0O OO O O OO
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Sectors We Cover cont.

Township & Residential Complex
Textiles And Readymade Garments
Waste Management & Recycling
Wood & Wood Products

Water Industry(Packaged Drinking Water & Mineral
Water)

Wire & Cable

O 0 0 O O
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Niir;r?ject Consultancy Services
106-E, Kamla Naga
Email: npcs.india@gmail.com , info@niir.org
Tel: +91-11-23843955, 23845654, 23845886
Mobile: +91-9811043595

Fax: +91-11-23841561

Website :

/www.niir.org

www.entrepreneurindia.co
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Take a look at NIIR PROJECT CONSULTANCY SERVICES on #Stree/tView

https://goo.gl/VstWkd L
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Follow Us

m >https://www.linkedin.com/company/niir-
project-consultancy-services

'i >https://www.facebook.com/NIIR.ORG

o - [
/ L Tube >https://www.youtube.com/user/NIIRproject
I

>https://plus.google.com/+NIIRPROJECTCONS
ULTANCYSERVICESNewDelhi/posts

>https://twitter.com/npcs in

> https://www.pinterest.com/npcsindia/







