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INTRODUGTIOIR]

The cold storage industry has evolved
rapidly over the past several years,
which makes it hard to keep up with
all of the latest information on cold
storage and cold chain. That’s why
we’ve compiled this comprehensive
guide on everything you need to know

about cold storage,...
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..including common types of cold
storage, different equipment used
in cold storage, and more! Whether
you’re looking to start your own
business or just want to learn more

about the field of cold storage.

» Book Link: The Complete Book on Cold Storage, Cold Chain &
Warehouse (with Controlled Atmosphere Storage & Rural
Godowns) S5th Edition
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A cold storage facility preserves
@ 0 ‘\ Jruits and vegetables for a longer
] & period of time. Entrepreneurs and
/ e MSMEs in the food and beverage
industry are the most likely to
choose this business. Cold Storage is
a one-time investment industry with

a significant initial outlay.

> Read Similar Articles: Cold storage
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In comparison to other small firms,
however, the returns are higher and
on a long-term basis. The overall
average capacity utilisation in cold
storage is 75%, indicating the cold
chain business in India's long-term
viability.

> Related Feasibility Study Reports: Cold storage, Controlled

Atmosphere Storage, Multipurpose, Multi-commodity Cold
Storage
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Private companies own and run 92
percent of cold storage facilities in
India. A cold storage warehouse can
maintain your goods at the proper
temperature for long periods of time.
The term '"cold chain" refers to the
process of controlling the temperature
of perishable goods from point of
origin to final consumer in order to

ensure quality and safety.
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The global Cold Storage Market is expected to grow at a
CAGR of 14.10 percent. The global demand for processed
foods, perishable foods, and medical equipment is
increasing. Increased technical innovation is another
influence in the cold storage sector. Cold storage is being
promoted by government legislation around the world about
the safety precautions for storing temperature-sensitive food

and medical products.
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(m ﬂl?mcm)fm T The Complete Book on Cold Storage, Cold Chain & Warehouse
| (with Controlled Atmosphere Storage & Rural Godowns) 5th
Edition

The book covers a wide range of subjects relating to start
Cold Storage Business. It also offers information on
machinery suppliers, as well as photographs of the
equipment and plant layout. A detailed guide to the Cold

Storage industry and entrepreneurship.

» Read our Books Here: Infrastructure, Hospitality, Medical, Entertainment, Warehouse,

Real Estate, Education, Cold Storage, Cold Chain, Controlled Atmosphere Storage &

Rural Godowns
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This is the only book on the market that covers all aspects
of commercial cold storage start-up. It's a veritable feast of
how-to information, from concept through equipment

procuremendt.

» Watch other Informative Videos: Cold storage, Cold Chain, Controlled Atmosphere Storage,

Refrigerated Warehousing, Warehouse & Rural Godowns, and Temperature Controlled
Supply Chain
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1. INTRODUCTION

* History of Cold Storage

* Efficient Cold Storage Management

* Clean and Calibrate

« Know Your Hot and Cold Spots

 Pre-cool

« Use Humidifiers

« Avoid Air Pollution

* Rotate Your Product

 Inspect the Quality of Your Product on Arrival
« Keep Score

 Selection of Location for the Cold Storage

« Cold Storage Chain

« Emergence of Cold Chain Logistics
 Providing Temperature Controlled Environments
 Refrigerated Containers
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« Importance of Controlled Atmosphere

 Fruits and Vegetables Storage under CA

 Indoor Storage

 Qutdoor Storage

 Harvesting Apples at Optimum Maturity

* QGuidelines for Placing Apples into CA Storage

* Temperature and Carbon Dioxide Interactions on Quality of Controlled
Atmosphere-stored Apples

* Pears

« The Use of Cooling and Cold Storage to Stabilize and Preserve Fresh Stone
Fruits

« Ethylene Concentrations in Controlled Atmosphere Storage

« Construction

» Sealing Wails and Ceilings
e Wall to Floor Joints

« CA Doors

« Observation Window

« Penetrations
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 Refrigerated Rail Cars

« Planning a Cold Storage

« Cold Store Capacity

* Refrigeration Plant Requirements
« Compressors

« Power Requirements

« Methods of Refrigeration

« Capacity Rating

« Factors Limiting Storage Life
 Cost of Freezing

« Care and Cleanliness

« Working in Cold Rooms

« Vapour Barriers

» Types of Cold Stores
 Prefabricated Cold Stores

« Layout of a Typical Cold Store
* The Drying Process of Potatoes
* The Curing Process of Potatoes
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Increasing the Temperature of the Potatoes After Storage
Electrical Installation

Substation

General Specifications for Refrigeration System
Refrigeration Processes

Thermal Insulation & Refrigeration System, Control and Safety Devices
Refrigeration Cycles

Types of Compressors

Piston Compressors

Rotary Compressors

Screw Compressors

Vapour Compression Cycle

Compressor

Condenser

Receiver

Evaporator

Rooms for machines, Electricals etc.

Typical Specifications of Refrigeration System
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Vapour Absorption System (nP?5>

Ammonia Refrigeration System o
Physical Properties

Chemical Properties

Cold Storage for Fruits and Vegetables

Storage Conditions

Temperature

Incompatibility

Cold Storage B.1.S Specification

Working in Cold Rooms

Examples of Food Processing by Refrigeration and Storage
Meat Products

Fishery Products

Dairy Products

Freezing System

Indirect Contact Systems

Plate Freezers

Freezers for Liquid Foods

Direct-Contact Systems

Immersion
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4. FOOD STORAGE GUIDELINES FOR CONSUMERS
* Dairy Products
« Recommended Food Storage Chart

5. BANANAS COLD STORAGE

« Conditions of Harvesting and Putting into Store Harvesting
* Criteria of Ripeness
 Qualify Characteristics for Storage and Transport
« Method of Storage
6. COLD STORAGE PLANT - AUTOMATION
7. ABSORPTION REFRIGERATOR
a. Transport Handling
b. Installation of Refrigerators and Freezers
¢c. Maintenance
d. Choice of Refrigeration Equipment Failures Related to Absorption
Refrigerators
a. Leaks
b. Repair of Leaks on Cooling Units
c. Fuel Consumption

| www.entrepreneurindia.co
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Comparison between Vapor Compression and Absorption System @
Compressor AR S e
Condenser

Receiver

Expansion Valve

Difference Between Refrigeration and Heat Pump System

Water-Lithium Bromide Vapor Absorption Refrigeration System

Special Features of Water-Lithium Bromide Solution

.COLD CHAIN

Cold Chain Diagram

Importance of Maintaining the Cold Chain
The Effective Cold Chain

National Centre for Cold-Chain Development
Cold Chain Development in India-Modernization of the Infrastructure of Cold
Storage of Perishables

Growth of Cold Storage Industry
Verification and Validation

Components of Cold Chain
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. COLD CHAIN AND REFRIGERATION

Health Facilities in Developing Countries
Domestic (Kitchen) and Bar Refrigerators

Types of Cold Chain Refrigerators

Cold-Chain Maintenance, Repair and Replacement
Maintenance of Equipment

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)

Deep Freezer

Cold Chain Management

Maintenance of the Vaccine Refrigerator
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Cold Box

Cold Boxes: Types and Usage

Uses

Ice Manufacture

Applications of Refrigeration in Different Food Products
Frozen Food Properties

Refrigerator Thermometers

Monitoring of the Refrigerator Temperature

Fridge Failure or Disruption of the Cold Chain

10.SHIPPING CONTAINERS

Refrigerated Container

Shipping Container Features

Comparison of Passive and Active System
Transport Operations

The Role of the Transport Operator
Distribution Vehicles

Air Circulation

Dispatching Product

Air Flow

The Essential Data Logger

Cnpcs>
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11.The Cold-Chain Monitor

* How to Use the Cold-Chain Monitor in Routine Forwarding of Vaccine Shipments
» The Vaccine Vial Monitor

 Proportion of Regional Vaccines Carrying VVMs

« Recommendations on Improving Availability and Use of VVMs
» Availability

« Use

« Cold Storage Temperature Legislation

« Why Set -18°C for Thermal Stabilisation?

« Vaccine Damage

* Heat Damage

« Solar Refrigerators

« Components of Solar Refrigerator
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* Introduction

» Uses of Ice

« Cold Storage Life of Frozen Fish

« Cold Storage for Meat

 Chilled Storage

« Parameters Considered for the Design
« Site Selection

« Storage Temperature

* Rate of Freezing

* Relative Humidity

 Calculation of Refrigeration Loads

* Material Selection

 Insulating Material

« Meat Supply Cold Chain Management
« Cold Chain in Slaughterhouse

 Air Chilling

« Immersion Chilling

« Spray Chilling

« Vacuum Chilling
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* Cold Storage Warehouse Construction
« Warehouse Cum Cold Storage

« Central Location

 Value-Adding Operation

 Need for Warehousing

« Types of Warehouses

« Advantages

 Disadvantages

 Functions

« Advantages of Public Warehousing
 Disadvantages of Public Warehousing
« Advantages of Private Warehousing
 Disadvantages of Private Warehousing
« Sequence of Warehousing Decisions

« Determination of Storage Capacity
 Fixation of Storage Charges

« Storage Systems

« Basic Warehouse Equipment
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« GOI Approved Nabard Warehousing Scheme
Mode of Financial Support
Eligible Institutions/Entities
Purpose/Activities
Priority Segments
Rate of Interest, Quantum of Support and Repayment Period
Accreditation by WDRA
. Implementation Period
« Department of Storage and Marketing - Initiatives
A. Direct Lending to State Owned Entities
B. Accreditation/Registration of Warehouses
C. Capacity Building by Stakeholders

15. RURAL GODOWNS
 Subsidy

« Size

» Institutional Lending

« Eligible Financing Institutions
* Term Loan

* Pattern of Assistance

NOORONN

« Monitoring
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16.Solar Powered Cold Storage o ars o conrun

« Solar PV Powered Cold Storage System

« A View of Solar PV Panels Installed

« Advantages of Solar PV Powered Cold Storage System

« Cost-Economics of the Solar PV Powered Cold Storage System

* Requirement of Cooling System

« Solar Cold Storage System Schematic

 Solar Powered Movable Cold Storage Structure for Perishables

 Solar Photovoltaic System With Power Control Unit for Cold Storage

« Use of Solar Panel & Refrigeration in Cold Storage Through Alternate Technology
 Benefits

 Subsidy available

 Off Grid Solar System

 On Grid Solar System

« Energy efficient Hybrid Solar System for Cold Storage in Remote Areas
 Flow Chart for Power Switching in DC Inverter Air Conditioning System
« PV Air Conditioning in Hybrid Cold Storage with Net Metering

 Flow Chart of an Operation of the DC Inverter Air Conditioning System

| www.entrepreneurindia.co
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17.ADDRESSES OF PLANT AND MACHINERY SUPPLIERS
18.SAMPLE PLANT LAYOUTS
19.PHOTOGRAPHS OF MACHINERY WITH SUPPLIER’S CONTACT DETAILS

www.entreprenevurindia.co
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#ColdStorage i#ColdStoragelndustry #ColdStorageBusiness

#ColdStorageMarket #ColdStoragePlant
#ManufacturingPlant #ProductionPlant
#LargeScaleColdStorage #coldchainindustry
#ColdStoragelnvestment #DetailedProjectReport

#Businessldeas #StartupBusinessldea #NPCSProjects
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For more Projects and further details, visit at:

Project Reports & Profiles

BOOKS & DATABASES

Market Research Repori
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Start a Business in Africa, Click Here

Start a Business in India, Click Here

Start a Business in Middle East, Click Here

Start a Business in Asia, Click Here

Start a Business in Potential Countries for Doing Business, Click Here

Best Industry for Doing Business, Click Here

Business Ideas with Low, Medium & High Investment, Click Here

Looking for Most Demandable Business Ideas for Startups, Click Here
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http://www.entrepreneurindia.co/
http://www.niir.org/
https://www.entrepreneurindia.co/page/business-opportunities-in-africa/
https://www.entrepreneurindia.co/page/business-opportunities-in-india/
https://www.entrepreneurindia.co/page/business-opportunities-in-middle-east/
https://www.entrepreneurindia.co/page/business-opportu…-asian-countries/
https://www.entrepreneurindia.co/page/opportunities-in-potential-countries-for-doing-business/
https://www.entrepreneurindia.co/page/best-industry-for-doing-business/
https://www.entrepreneurindia.co/page/business-ideas-with-low-medium-high-investment/
https://www.entrepreneurindia.co/page/most-demandable-business-ideas-for-startups/

«0pcs>  NiR PROJECT CONSULTANCY SERVICES (NPCS) can

provide Process Technology Book on
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See more

Project Reports & Profiles
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OUR CLIENTS

Our inexhaustible Client list includes public-sector
companies, Corporate Houses, Government undertaking,
individual enirepreneurs, NRI, Foreign investors, non-profit
organizations and educational institutions from all parts of
the World. The list is just a glimpse of our esteemed &
satisfied Clients.

Click here to take a look

hitps://g00.9l/G3ICjV

www.entfrepreneurindia.co



http://www.entrepreneurindia.co/
https://goo.gl/G3ICjV
http://www.niir.org/

Lnpcs>

A 10 o0 200 cTIEDCoMpANY Select and Choose the Right Business Startup for You

(Instant Online Project Identification and Selection)

Finding the right startup business is one of the most popular subject
today. Starting a business is no easy endeavor, but the time, effort, and
challenges can be worth it if you succeed. To give yourself the best
chance to be successful, take your time to carefully find the right
business for you. We, at NPCS, endeavor to make business selection a
simple and convenient step for any entrepreneur/startup. Our expert
team, by capitalizing on its dexterity and decade's long experience in
the field, has created a list of profitable ventures for entrepreneurs who
wish to diversify or venture. The list so mentioned is updated regularly

to give you a regular dose of new emerging opportunities.

Visit:
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Download Complete List of Project Reports:

» Detailed Project Reports

Visit:- https://www.entrepreneurindia.co/complete-project-list

NPCS is manned by engineers, planners, specialists, financial experts,
economic analysts and design specialists with extensive experience in

the related industries.

Our Market Survey cum Detailed Techno Economic Feasibility Report
provides an insight of market in India. The report assesses the market
sizing and growth of the Industry. While expanding a current business or
while venturing into new business, entrepreneurs are often faced with

the dilemma of zeroing in on a suitable product/line.

WWW.hiir.org

www.entrepreneurindia.co
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And before diversifying/venturing into any product, they wish to study

the following aspects of the identified product:

e Good Present/Future Demand

e Export-Import Market Potential

e Raw Material & Manpower Availability
e Project Costs and Payback Period

The detailed project report covers all aspect of business, from analyzing
the market, confirming availability of various necessities such as
Manufacturing Plant, Detailed Project Report, Profile, Business Plan,
Industry Trends, Market Research, Survey, Manufacturing Process,

Machinery, Raw Materials, Feasibility Study, Investment Opportunities,

Cost and Revenue, Plant Economics, Production Schedule,

www.enirepreneurindia.co
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Working Capital Requirement, uses and applications, Plant
Layout, Project Financials, Process Flow Sheet, Cost of Project,
Projected Balance Sheets, Profitability Ratios, Break Even
Analysis. The DPR (Detailed Project Report) is formulated by
highly accomplished and experienced consultants and the
market research and analysis are supported by a panel of experts

and digitalized data bank.

We at NPCS, through our reliable expertise in the project
consultancy and market research field, have demystified the
situation by putting forward the emerging business opportunity

in India along with its business prospects...... Read more

www.entrepreneurindia.co
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Free Instant Online Project Identification and Selection Service

Our Team has simplified the process for you by providing a "Free
Instant Online Project Identification & Selection" search facility to
identify projects based on multiple search parameters related to
project costs namely: Plant & Machinery Cost, Total Capital
Investment, Cost of the project, Rate of Return% (ROR) and Break
Even Point % (BEP). You can sort the projects on the basis of

mentioned pointers and identify a suitable project matching your

investment requisites...... Read more

www.niir.org www.enirepreneurindia.co
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wem e \WWho 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
strong fundamental support needed for the
effective delivery of services to our Clients’ in
India & abroad

WWW.niir.org www.enirepreneurindia.co
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We at NPCS want to grow with you by providing solutions scale
to suit your new operations and help you reduce risk and give a
high return on application investments. We have successfully
achieved top-notch quality standards with a high level of customer
appreciation resulting in long lasting relation and large amount of
referral work through technological breakthrough and innovative
concepts. A large number of our Indian, Overseas and NRI
Clients have appreciated our expertise for excellence which
speaks volumes about our commitment and dedication to every
client's success.

WWW. hiir.org www.enireprenevurindia.co



http://www.entrepreneurindia.co/
http://www.niir.org/

Lnpcs>

AN IS0 3001 : 2015 CERTIFIED COMPANY

WWW.hiir.org

We bring deep, functional expertise, but are
known for our holistic perspective: we capture
value across boundaries and between the silos
of any organization. We have proven a
multiplier effect from optimizing the sum of the
parts, not just the individual pieces. We
actively encourage a culture of Iinnovation,
which facilitates the development of new
technologies and ensures a high quality
product.

www.entrepreneurindia.co
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Project ldentification

Detailed Project Reports/Pre-feasibility Reports
Market Research Reports

Business Plan

Technology Books and Directory

Industry Trend

Databases on CD-ROM

Laboratory Testing Services

Turnkey Project Consultancy/Solutions
Entrepreneur India (An Industrial Monthly Journal)

O O O O O O O O O O

www.entreprenevrindia.co
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weem memeoe 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 precision

www.niir.org www.entfreprenevurindia.co
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Public-sector Companies
Corporates

Government Undertakings
Individual Entrepreneurs
NRI’s

Foreign Investors

Non-profit Organizations, NBFC’s
Educational Institutions
Embassies & Consulates
Consultancies

Industry / trade associations

O O O O O O O o 0O O O
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Our Approach

Requirement collection

Thorough analysis of the project

~

Economic feasibility study of the Project ]

Market potential survey/research

[Report Compilation ]

WWW.hiir.org www.entrepreneurindia.co
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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 Biotechnology

Breakfast Snacks And Cereal Food

Bicycle Tyres & Tubes, Bicycle Parts, Bicycle Assembling
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

Copper & Copper Based Projects

oo

www.nlir.org
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Dairy/Milk Processing

Disinfectants, Pesticides, Insecticides, Mosquito Repellents,
Electrical, Electronic And Computer based Projects
Essential Oils, Oils & Fats And Allied

Engineering Goods

Fibre Glass & Float Glass

Fast Moving Consumer Goods

Food, Bakery, Agro Processing

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

Inks, Stationery And Export Industries

Infrastructure Projects

Jute & Jute Based Products

=0 O O O OO OO0 O O O O O o o o o o o

o0

www.nlir.org
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Leather And Leather Based Projects

Leisure & Entertainment Based Projects

Livestock Farming Of Birds & Animals

Minerals And Minerals

Maize Processing(Wet Milling) & Maize Based Projects

Medical Plastics, Disposables Plastic Syringe, Blood Bags

Organic Farming, Neem Products Etc.

Paints, Pigments, Varnish & Lacquer

Paper And Paper Board, Paper Recycling Projects

Printing Inks

Packaging Based Projects

Perfumes, Cosmetics And Flavours

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.

WWW.hiir.org I
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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
Township & Residential Complex
Textiles And Readymade Garments
Waste Management & Recycling
Wood & Wood Products

Water Industry(Packaged Drinking Water & Mineral Water)
Wire & Cable
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To get a detailed scenario of the industry along with its structure and classification
To provide a comprehensive analysis of the industry by covering aspects like:
 Growth drivers of the industry

 Latest market trends

* Insights on regulatory framework

« SWOT Analysis

« Demand-Supply Situation

 Foreign Trade

* Porters S Forces Analysis

To provide forecasts of key parameters which helps to anticipate the industry

performance

To help chart growth trajectory of a business by detailing the factors that affect the
industry growth

To help an entrepreneur/manager in keeping abreast with the changes in the
industry

To evaluate the competitive landscape of the industry by detailing:
 Key players with their market shares

 Financial comparison of present players

WWW.niir.org
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WWW.hiir.org

Clientelel

Venturist/Capitalists
Entrepreneur/Companies

Industry Researchers
Investment Funds

Foreign Investors, NRI’s
Project Consultants/Chartered Accountants
Banks

Corporates
Click here for list

www.entrepreneurindia.co
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Our Team

@Our research team comprises of experts from

various financial fields:
OMBA’s

wIndustry Researchers
wFinancial Planners

wResearch veterans with decades of experience

WWW.hiir.org

www.entreprenevurindia.co



http://www.entrepreneurindia.co/
http://www.niir.org/

Lnpcs> {npcs

Visit us at

www.entrepreneurindia.co

WWW.niir.org
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Take a look at
NIIR PROJECT CONSULTANCY SERVICES

on #Street View
https://g00.al/VstWkd

Locate us on
Google Maps

https://goo.gl/maps/BKkUtq9gevT?2

www.enirepreneurindia.co
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Contact us

NIIR PRoJECT CONSULTANCY SERVICES
Entrepreneur India

106-E, Kamla Nagar, Opp. Mall ST,

New Delhi-110007, India.

Email: npcs.eiwgmail.com , info@entrepreneurindia.co
Tel: +91-11-23843955, 23845654, 23845886

Mobile: +91-9097075054, 8800733955

Fax: +91-11-23845886

Website : www.entrepreneurindia.co , www.niir.org

Take a look at NJIR PROJECT CONSULTANCY SERVICES on #StreetView

google-street-view

www.niir.org | www.enirepreneurindia.co
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https://www.google.com/maps/@28.6814738,77.2040432,3a,90y,9.38h,6.07t/data=!3m6!1e1!3m4!1s34MnbYDL614AAAQn71kN-Q!2e0!7i13312!8i6656

e Follow us

03 | https:/www.linkedin.com/company/niir-project-
consultancy-services

K] | https:/www.facebook.com/NIIR.ORG

wigd | https:/www.youtube.com/user/NIlIRproject

¥ | https://twitter.com/npcs_in

® https:/www.pinterest.com/npcsindia/

www.niir.org www.enirepreneurindia.co
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THANK Y®U

For more information, visit us at:
www.enireprenevurindia.co
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