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ALLROUND REPRESENTS

Sorting, Grading, Packaging Line, Bulk & Box Storage For
           Onion, Potato, Garlic, Other Vegetables & Fruits

Weigher & Bagging AWBS25Shake Grading Line SG80 Series

Capacity       : 10 to 30 tons/hour
Grading Size     : 3 to 6 grades
Optional       : Fully & semi automatic
                with retail packings

Capacity        : 1 to 7.5 tons depends
              on bag weight.
Weight range     : 5 to 50 kg.
Bagger type      : Raschel

- Plug & play cooling machine
- Quick & easy installation.
- Eco-friendly refrigerants.

- Controls the CO
2
 under 

 all conditions
- Energy savings 90%
- Standard unit for up to
  1000 ton potatoes.
  carrots.

The most flexible way of storage.
Products to be stored : Potatos, Onions,
Cabbage, Red beet, Fruits etc.

The most effective & economical way of storage.
Products to be stored : Industrial potatoes,
Onions, Table potatoes etc.

Turn key Chiller (TKC) Heat Exchanger

Bulk Storage Box Storage

www.allroundvp.com
www.dutchdc.com+91 171 2830066

Shahbad-Saha Highway, NH 444A
Village Kesri PO Dinarpur
Ambala-133102, Haryana, India

Untitled-2   24 16-Nov-19   12:53:22 PM



Laser Machine ToolData Center

PharmaceuticalsAutomobile Healthcare

Many Processes. One Cooling solution

Werner Finley Pvt Ltd, #14,  
Phase -1, Peenya, Bengaluru - 
560058, Karnataka, India 

web: www.wernerfinley.com 
e-mail: info@wernerfinley.com 

Telephone : +91 95907 57711 

Water Chillers 

Oil Chillers 

Coolant Chillers 

Panel Air Conditioners 

Heat Exchangers 

32 Years Of Trust
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Hello and welcome once again to Cooling India.
India is among the world’s largest producers of fruits, 

vegetables, milk, meat, and seafood. The country produces over 
400 million metric tonnes (MMT) of overall perishable food 
production. However, due to lack of proper cold chain, 15-50 per 
cent of this perishable food is lost. 

According to Invest India, a national investment promotion and 
facilitation agency, the annual value of harvest and post-harvest 
losses of major agricultural production at the national level is 
estimated to be USD 14 billion.

This time, we focus on how to manage cold chain efficiently and 
effectively. Cold chain is an integrated and immaculate network of 
refrigerated and temperature-controlled pack houses, distribution 
hubs and freight used to maintain the safety and quality of food, thus, 
building efficient market links. Cold chains reduce post-harvest food 
losses and increase farm income by storing and transporting high 
quality produce to distant cities throughout the year.

CRISIL Research estimates around 70 per cent of this wastage 
stems from lack of end-to-end cold chain logistics. The research 
explores how fruits and veggies caught in a vicious cycle of low 
investment and high wastage in the report ‘Fruits & Veggies Cry for 
Cold Chains’.

Prof BVC Mahajan and Prof Mahesh Kumar talk about how 
proper handling and storage of fruits and vegetables can extend its 
shelf life. Reduction of post-harvest losses can increase produce 
availability and bring more returns to the farmers in the article 
‘Managing Qualitative & Quantitative Losses in Horticulture 
Produce’.

Thus, cold chain can emerge as a powerful industry for 
reducing food losses. The proper and optimal regulation of 
temperature in storage or transit can be achieved by precise 
operation and timely inspection at every process level. So, prudent 
management of cold chain can achieve the goal of energy 
efficiency apart from the quality of food.

We hope you enjoy reading this issue as always! Please write 
to me at pravita@charypublications.in 
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“We are proud to be associated with a company like Lamilux and to use 100% Lamilux GRP for manufacturing Sub Zero reefer boxes. 
The technical support offered is beyond our expectations and we will surely remain partners for a long time to come.“
Mr. Deep Khira (CEO, Sub Zero Insulation Tech Pvt. Ltd.)

“M/s Lamilux Gmbh, our business partner, has been highly supportive in our successfully developing the GRP based Green Containers. 
Further our association with Lamilux helped us to get more technical support from them in developing some of the critical manufacturing 
process and also equipment for the new product. Lamilux technical team periodically visited our facility for process and quality audits and 
each of such visit was highly informative and supportive for our efforts of Green Container development.”
Mr. V.P.Vargheese (Managing Director, Surakhsha Transport Systems India (P) Ltd)

“We are using Lamilux Glass Fiber Reinforced Plastic sheets for Construction of outer body in refrigeration Vans. The quality of Lamilux GRP 
is extra ordinary. Due to Light weight yet very good strength it is highly demanding against Metal body. Its give  esthetic looks of vehicle as well 

as rust proof with high strength. Lamilux technical team is always ready to provide technical support as well as training to our production Team.”
Mr. Rajendra Patel (Director, Ice Make Refrigeration Ltd.)

“Thanks to superior quality and properties of LAMILUX, We have changed the conventional truck body building to a superior standard. Qualities 
such as high thermal insulation, excellent elasticity, food safety, corrosion free, regular and an even surface, has made it ideal for our 

truck body panels. I proudly say that LAMILUX has taken us another step ahead and today, with their extremely helpful technical 
support as well, we do not just satisfy customers, but delight them.”

Mr. Dushan (Owner, Iceman Technologies Pvt Ltd)

TRUST IN LAMILUX GRP
VOICE OF OUR CUSTOMERS

LAMILUX INDIA PVT. LTD.
Manjul Bhatia | West India | Mobile: + 91 991 060 7553 | Phone +91 226 619 7100 | E-Mail: Manjul@lamilux.co.in

Rohan Bellikatti | South India | Mobile: + 91 991 050 6558 | Phone +91 80 4085 4444 | E-Mail: Rohan@lamilux.co.in
C/o  Camelot Co-Works  | Thane-Belapur Road  | Ghansoli  | Navi Mumbai  | 400710  | www.LAMILUX.com
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Extech meters help you ensure uptime, maximize productivity and verify compliance. Whether 
used as a component of an effective predictive maintenance program or as a key tool for a 
rapid response repair team, Extech offers the tools of choice for HVAC professionals who 

need to solve problems fast and minimize disruptions.

FLIR Systems India Pvt. Ltd.
1111, D Mall, Netaji Subhash Place, Pitampura, New Delhi – 110034 | Fax: +91-11-4721 2006 |  www.extech.com

For more information, call us at +91-11-4560 3555 or write to us at flirindia@flir.com.hk

/FLIR   | /FLIR  | /FLIR

SOLUTIONS FOR 
HVAC/INDOOR AIR QUALITY

Ensure energy efficient operation & rapid repairs

Optimize occupant comfort & reduce complaints

Improve for more productivity and less downtime

Monitor & optimize fresh air 
systems with IAQ meters 

for CO2

Investigate corrosion/ deposits 
with FLIR thermal imagers & 

Extech borescopes

Accutately test airflow & 
tempreature with Extech  

hot-wire anemometer

Diagnose controllers, sensors, 
and motors with Extech electrical 

testers, meters, and kits

Extech_HVAC_AD_21.6x26.7_Oct_2019.indd   1 21/10/19   12:32 PM
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Energy and environment are 
closely linked with cer tain 
sectors of technology, and have 

major impact on all life forms, 
par ticularly, arising out of climate 
change. A unique series of conferences 
called URJAVARAN, hosted by ISHRAE 
(Indian Society of Heating, Refrigerating 
and Air Conditioning Engineers), 
addresses the concerns related to these 
global issues with special emphasis on 
energy conservation and enhanced 
energy efficiency, and the need for 
environmental protection from 
emissions. 

The theme for URJAVARAN 2019 is 
‘Energy, Sustainability Roadmap for 
Healthcare and Hospitality’, and is 
scheduled to take place in 28 Indian 
cities and 4 overseas locations. 

A panel of exper ts at these 
conferences share their knowledge 
and ideas on the air conditioning 
industry focused on energy and 
sustainability, followed by a lively 
interaction with a well-informed 
audience. At the URJAVARAN 
Conferences, consultants, architects, 
planners, builders, and other 
construction professionals discuss 
how energy efficiency and minimal 
environment impact can be achieved 
in the healthcare and hospitality 
sectors, and discuss emerging trends. 
URJAVARAN generates awareness and 
synergy between industries and helps 
create an efficient plan of action for a 
total clean and green future in these 
sectors.

Vikram Mur thy, President, ISHRAE, 
said, “We live in a time and age where 
the impact of energy has become 
significantly more aggressive. So, it is 
impor tant for conferences like 
URJAVARAN to help initiate a multi-
stakeholder dialogue across industries 
in order to create and discuss 
innovative solutions to the energy need 
of humans.”  n

ISHRAE to host conferences on 
clean and green technologies 
Urjavaran Tecumseh, one of the leaders of 

innovat ive  commerc ia l 
refrigeration technologies, 

officially opened its state-of-the-ar t 
Global Technology Center in India. The 
center adds to Tecumseh’s network of 
engineering labs located in the United 
States, France and Brazil and fur ther 
enhances Tecumseh’s investment in 
global research and development of its 
next-generation compressors and value-
added system solutions.

The location near Delhi was 
strategically selected to strengthen 
par tnerships and collaboration with 
other global, top OEM brands who 
have design and manufacturing 
facilities in the region. Doug Murdock, 
President and CEO of Tecumseh, 
followed the cutting of the ribbon with 
saying, “By expanding our engineering 
capabilities in India, we are showing a 
commitment to the research and 
development of industry-leading 
cooling solutions and sustainable 
technologies.” Murdock also added, 
“Not only is our new facility located 
close to the top OEM customers but 
also an excellent place to hire great 

engineering talent. This center will be 
contributing to the design and 
development of technologies for our 
global products and customers, as 
well as creating jobs and suppor ting 
the local economy in the process.”

Jegapriyan Govindarajan, Managing 
Director of Tecumseh India, said,“Ever 
since Tecumseh star ted operations in 
India in 1997, we have been pioneering 
the industry with products that meet the 
requirements of local customers and 
par tners.” He also added, “The new 
Global Technology Center will leverage 
the local engineering talent to suppor t 
customers across the world by 
developing products that meet rapidly 
changing market requirements and 
industry regulations”.  n

Tecumseh inaugurates Global Technology Center in India

For the first quarter of FY 2019-20, at 
the consolidated level, Thermax 
posted an operating revenue of Rs 

1,392 crore, up 34 per cent as compared 
to Rs 1,035 crore in the corresponding 
quarter, last year. Profit after tax for the 
quarter was 29 per cent higher at Rs 63 
crore (Rs 49 crore).

As on June 30, 2019, Thermax group 
had an order balance of Rs 5,250 crore 
(Rs.6,420 crore), down 18 per cent. Order 
booking for the quarter was 26 per cent 
lower at Rs 1,217 (Rs 1,652 crore) on 
account of slowdown in investment 
sentiment witnessed in both domestic and 
international markets.

Pursuant to acquisition of shares in 
Thermax Babcock and Wilcox Energy 
Solutions (TBWES) and Thermax SPX 

Technologies (TSPX), their financial 
results have been consolidated as wholly 
owned subsidiaries as compared to 
‘Equity’ basis consolidation during Q1 
last year. Hence, the results of the Group 
are not comparable.

On a standalone basis, including 
discontinued operations, Thermax posted 
an operating revenue of Rs 1,168 crore 
during the quarter, 38 per cent higher as 
compared to Rs 849 crore in the previous 
year. Profit after tax for the quarter was Rs 
50 crore, up 11 per cent from last year’s 
Rs. 45 crore. Order

balance on June 30, 2019 stood at Rs. 
4,672 crore (Rs. 5,873 crore), down 20%. 
Order booking for the quarter, Rs 1,062 
crore (Rs 1,430 crore) was 26 per cent 
lower.  n

Thermax closes Q1 with 34 % higher revenue
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The Chemours Company 
(Chemours), announced its 
financial results for the third 

quarter 2019. 
“Our results in the third quarter reflect 

a weakening macro-economic 
environment that had an adverse impact 
on performance across the business,” 
said Chemours President and CEO Mark 
Vergnano. “Despite that, we continue to 
make progress on our core business 
imperatives, including Ti-Pure value 
stabilisation, Opteon adoption, and 
Fluoropolymers application development. 
As part of our ongoing efforts to improve 
operating efficiencies, we are making 
several restructuring and por tfolio 
changes across Chemours.”

Third quarter 2019 net sales were USD 
1.4 billion in comparison to USD 1.6 billion 
in the prior-year quarter. Results were 
driven primarily by lower volume in 
Titanium Technologies and lower volume 
and price in Fluoroproducts, resulting in a 
15 per cent decrease in net sales. Currency 
was a small headwind in the quarter. Third 
quarter net income was USD 76 million, or 
USD 0.46 per diluted share, inclusive of 
restructuring, asset related, and other 
charges of USD 34 million.   n

Commercial and industrial 
refrigeration manufacturer Lu-Ve 
has recorded sales of €284,728m 

in the first nine months of 2019 – a 26.1 
per cent increase on the first nine months 
of 2018. On a like-for-like basis – 
excluding the results from Lu-Ve’s 
acquisition’s of AL Air in May the year 
and Zyklus in July 2018 – the group’s 
product sales grew by 7.3 per cent

The order book has also grown to 
€83,947m, a 102.9 per cent increase 
compared to 30 September 2018. Taking 
AL Air in May and Zyklus out of the 
equation, the order backlog is up by 17.5 
per cent. Lu-Ve achieved sales of 
€306.9m for the whole of 2018.  n

Chemours reports third quarter 
2019 results

Lu-Ve sales up 26.1 per cent Daikin Industries has recently set 
aside USD 100 million for use in 
investments targeting star t up 

companies worldwide over a five-year 
period until 2024. In addition, Daikin will 
establish the Technology and Innovation 
Center CVC Office to promote collaboration 
with start-up companies as a means to 
accelerate open innovation integrating 
technologies and knowledge from both 
inside and outside the company.

Leveraging the business foundation 
of its global operations, Daikin is working 
in collaboration with local star t up 
companies in places that include Silicon 
Valley in the United States and Shenzhen 
in China. In Japan, the company 
promotes par tnerships with star t up 
companies, including star t up companies 
associated with the University of Tokyo 
based on an industry-academia 

co-creation agreement concluded with 
the university.

This allocation will enable each division 
and department in the company to make 
decisions faster and invest with greater 
flexibility in start up companies. In 
cooperating with global start up companies 
that practice fast-paced management and 
have advanced technologies, innovative 
ideas, and a spirit to challenge, Daikin aims 
to quickly verify hypotheses and create new 
products, services, and business models.

The role of the new Technology and 
Innovation Center CVC Office involves 
activities relating to corporate venture 
capital, including searching for start up 
companies that are candidates for 
investment, executing and monitoring 
investments, and acting as a bridge between 
the start up companies and internal 
company divisions and departments.  n

Daikin allocates USD 100 mn for global startup investments

Danfoss has entered into a 
collaboration with Microsoft to 
bring domain exper tise in 

refrigeration and HVAC to the cloud. 
Through this collaboration, customers will 
benefit from long-standing industry 
knowledge on a new platform powered by 
Microsoft Azure. The new cloud services 
will enable major savings, operational 
efficiency and can further increase sales 
effectiveness for refrigeration and HVAC 
system owners and professionals.

With this collaboration, Danfoss 
extends its application exper tise and 
becomes a recognised independent 
software vendor (ISV). Together, Danfoss 
and Microsoft will bring modern 
technology and domain exper tise to 
refrigeration and HVAC system owners 
and professionals.

The cloud-based services will 
enable food retailers to reduce food 
loss, reduce energy consumption and 
optimise overall store per formance. 
They will benefit from Danfoss’ more 
than 80 years of experience as a 
solution provider in refrigeration and 

HVAC. The cloud infrastructure of 
Microsoft Azure will provide scalability 
and data security.

For food retail stores today, 
operations are getting increasingly 
complex. Staying compliant as well as 
reducing food loss requires a lot of 
manual work. Ensuring that refrigeration, 
lighting, HVAC etc run efficiently can be 
time-consuming and often requires 
specialist knowledge. With more assets 
getting integrated with renewable 
energy, e-mobility, and decentral energy 
systems on the rise, new potential but 
also complexity is introduced for food 
retailers. The result can be that stores 
end up spending more time and energy 
to run daily operations.  n

Danfoss to establish IoT collaboration with Microsoft
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In response to the increasing demand 
for convenience food sales, Carrier 
Commercial Refrigeration is 

introducing two modern and flexible 
refrigerated chiller islands for grocery 
stores, convenience stores and 
hypermarkets in Europe: the Areor total 
transparency unit and the EasyCube 
chiller island. Both belong to Carrier’s 
next generation cabinet solutions that 
maximise merchandising opportunities 
with improved energy efficiency, 
compared to previous models. Carrier 
Commercial Refrigeration is par t of 
Carrier, a leading global provider of 
innovative heating, ventilating and air 
conditioning (HVAC), refrigeration, fire, 
security and building automation 
technologies.

Carrier products are designed with the 
needs of each store type in mind. These 
new impulse islands present a natural and 
compact refrigeration solution for a broad 
range of applications.

Whether for a supermarket, a 
hypermarket or a convenience store, the 
Areor total transparency refrigeration unit 
displays grab and go chilled products to 
customers. This plug-in counter-island 
provides excellent visibility of merchandise, 
providing convenience food to customers 
and generating sales. The flat glass surfaces 
are easy to clean and scratch resistant, 
ensuring a long lifetime. The possibility of 
multiplexing into a row constellation creates 
opportunity for optimal usage of available 
space. The units are available as open 
cabinets or with easy sliding glass lids.  n

Carrier introduces two new refrigerated impulse units for retail stores

A iredale International, along with 
its par tners Al Mazroui Advanced 
Technology, hosted Data Centre 

Cooling Summit 2019 in Dubai. On 17th 
October, the company took a team of 
exper ts to Dubai to share their industry 
knowledge with stakeholders from 
across the UAE, Saudi Arabia, Jordan, 
Kuwait, Egypt, Bahrain, Lebanon and 
Qatar.

Product Development Director Adam 
Yarrington, Expor t Sales Manager Asim 
Ansari and Marketing Manager Darren 
Farrar worked with local business 
par tner Al Mazroui Advance Technology 
and the Airedale UAE team to deliver the 
event at the Intercontinental Hotel, 
Festival City.

Topics such as the latest technology 
trends in data centre cooling, and the 
booming industry in the Middle East 
where demand is expected to create a 
fourfold spending increase in cloud 
services in the region by 2022 were 
covered in the summit.

Darren Farrar, Marketing Manager, 
said, “We have a growing number of 
customers across the Middle East and 

are aware that the unique challenges in 
the region mean cooling systems are 
really put to the test. Techniques used in 
Northern Europe are not suitable here in 
many cases so a bespoke approach is 
required.   

“We presented ideas around higher 
operating temperatures which can keep 
data centre servers in their operational 
envelope but save significant amounts of 
money in energy bills. As cooling 
contributes up to 50 per cent of data 
centre energy bills, bringing air supply 
temperatures up by just a few degrees 
can have a huge impact on operational 
expenses.”  n

Airdale hosts Data Centre Cooling Summit

EPEE Director General, Andrea Voigt 
attended the AREA Vision 2025 
launch event recently. AREA is the 

European association of refrigeration, air 
conditioning and heat pump (RACHP) 
contractors. AREA’s Vision 2025 is very 
much in line with EPEE’s #CountOnCooling 
campaign which is due to be launched 
soon.

The AREA Vision 2025 addresses the 
benefits of cooling, how it is essential to 
modern life while it also protects the well-
being of so many and keeps data centres 
running. Contractors fulfil an essential 
mission: they are vital to ensure proper 
sizing, installation and maintenance, 
deliver high efficiency designs, provide 
good monitoring of performance and 
address the complexities of large 
integrated systems.

EPEE and its members have identified 
upskilling installers as one of the needs to 
be able to implement the five-step approach 
to deliver sustainable cooling, by:
• Provide lifelong learning to keep up 

with technological developments.
• Ensure the adaptation of the 

curriculum to match the industry’s 
evolving needs.

• Better reflect the sector ’s 
specificity in the NACE statistical 
classification.  n

EPEE joins forces with AREA

To get the latest News and 
Updates, read

To subscribe, go to page 47
Email: sub@charypublications.in
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K irloskar Chillers which is a par t 
of the Kirloskar Group, is one of 
the India’s HVACR solutions 

provider. The company recently launched 
India’s a new range of water-cooled 
chillers using India’s first Oil Free 
Magnetic Bearing Centrifugal 
Compressor at an inaugural event held 
at Mumbai. With technical exper tise to 
design and manufacture compressors 
using magnetic levitation technology, 
Kirloskar Chillers, have joined a select 
few manufacturers globally capable of 
offering this technology. This technology 
promises to dominate rotating 
equipment, in general and chillers in 
par ticular, over the next few decades. 

The company highlighted significant 
advantages of magnetic bearings for 
compressors used in chillers over 
conventional bearings. Chillers form a part 
of the central air conditioning systems, 
and have a huge demand in various market 
segments, both commercial – (hotels, 
hospitals, malls, airports and IT facilities) 

and industrial applications – 
(pharmaceuticals, automobiles, textile, 
chemical & FMCG).

Rahul Kirloskar, Vice Chairman of the 
Kirloskar Group, said, “Kirloskar Chillers 
is committed to the green movement in 
India, and is continuously striving to offer 
more energy-efficient and environment-
friendly products to the market. With the 
latest addition of indigenously 
manufactured magnetic bearing centrifugal 
chillers with capacities between 400 and 
1200 TR (ton of refrigeration), Kirloskar 
Chillers leads from the front in promoting 
the Modi government’s ‘Make in India’ 
philosophy.”  n

Kirloskar Group launches series of chillers with  
India’s first Oil Free CentrifugalCompressor

Panasonic has announced a strategic 
alliance with Hong-Kong-based 
AHU specialist Welcome Air-Tech 

Ltd (SAIVER) to develop technologies for 
the South East Asian market. The 
Panasonic/Welcome Air-tech’s SAIVER 
(WAT-SAIVER) collaboration is working to 
deliver a new DX-AHU and VRF air 
conditioning solution, combining WAT-
SAIVER’s indoor AHU technology and 
Panasonic’s outdoor VRF inver ter 
technology. Both parties already have 
factories in Malaysia and it’s said that this 
alliance will take full advantage of both 
brands’ proven technologies. 

SAIVER was established in June 1959 
to design and manufacture high-quality 
AHUs. Since 1992 Welcome Air-Tech Ltd 
has been designing and manufacturing 
the SAIVER AHU and distributing to the 
whole of the Asian and Oceania region 

from their factories in Malaysia and 
China.

WAT-SAIVER has several high-profile 
installations throughout Asia. These 
include more than 300 AHUs in Marina 
Bay Exhibition Hall and Casino, 200 in the 
88-storey International Financial Centre in 
Hong Kong and 600 in the 32-storey and 
largest single structure hotel building – the 
Venetian Macau Resort Hotel.

“We see this as a great opportunity to 
develop, deliver and meet the higher level 
of environmental expectations of our 
customers, in addition to providing long-
term business prospects across an 
evolving Asian market,” said Toshiyuki 
Takagi, Managing Executive Officer of 
Panasonic Corporation and Senior Vice 
President, Appliances Company, Director 
of Heating & Cooling Solutions Business 
Division.  n

Panasonic alliance with Welcome Air Tech  
to develop AHU & VRF technologies

Founded in 1879, Armaturenwerk 
Altenburg (AWA) is one of Europe’s 
leading manufacturers of valves, sight 

glasses and fittings for refrigeration and air 
conditioning technology. The traditional 
Thuringian company is now presenting its 
new oil level regulation system OLC.

The AWA OLC guarantees the 
optimum oil level in refrigeration 
compressors and is used in compound 
systems with reciprocating or scroll 
compressors. Its functionality is 
essentially based on the almost infinitely 
variable level measurement by means of 
an electronic float sensor. It can be used 
in systems of up to 120 bar for a variety 
of refrigerants and oils and ensures 
permanent and instantaneous level 
detection. In addition to the level, the 
speed of change of the level is also 
evaluated for the first time.  n

AWA introduces smart valve for 
oil regulation in compressors
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Carel technology supports winners of Accelerate Europe Awards

During ATMOsphere Europe 
2019, Poland, Biedronka, a 
retailer and par t of the 

Jeronimo Martins group, won the 
Accelerate Europe Award for ‘Best in 
Sector or Food Retail’. Biedronka won 
the award for having believed and 
invested in natural refrigerants through 
an ambitious and visionary plan that 
started back in 2017. The Biedronka 
project has already seen the 
conversion of 600 existing stores and 
350 new openings with transcritical 
CO2 systems. For next year, 300 more stores will be retrofitted 
shops and 150 new stores are expected to open.

“I am very pleased that the Accelerate Europe Award went 
to Biedronka, for their pioneering vision in the choice of 
natural refrigerants,” commented Matteo Dal Corso, CAREL 
Application Manager - Food Retail. “It is very gratifying to 
know that thanks to the CAREL control technology, the 
solutions installed are both highly efficient and friendly to our 
planet. Furthermore, with DC inverter technology and the 
monitoring systems used, we can reduce energy consumption 

by up to 15 per cent and optimise maintenance on the 
systems.”

Further satisfaction for CAREL came from the Best in 
Sector/Industrial award given to Bofrost, for having installed a 
transcritical CO2 system supplied by Crea using CAREL 
technology. “Both awards confirm that having invested for 
some time now in the intelligent use of natural refrigerants is 
bringing the results we had hoped for in terms of market 
penetration and reduction in energy consumption,” concluded 
Diego Malimpensa, Group Head of Sales - OEMs Food Retail. n

Blue Star wins ‘Golden Peacock Award for Excellence  
in Corporate Governance’ for 2019

A ir conditioning and commercial refrigeration major, Blue 
Star, announced that the company has been declared 
winner of the coveted ‘Golden Peacock Award for 

Excellence in Corporate Governance’ for 2019.
Blue Star was adjudged winner by the Grand Awards 

Jury under the Chairmanship of Justice (Dr) Arijit Pasayat, 
former Judge, Supreme Cour t of India. Notably, this was 
only the first time that Blue Star has applied for this 
award. Blue Star, with a rich pedigree of over 75 years, in 
its persistent endeavour to adopt and implement best-in-
class governance policies and practices, continues to 
institute several governance measures that have helped 
the company win this laurel.

Responsible corporate conduct is integral to Blue 
Star ’s way of doing business and the company 
consistently follows the principles of good corporate 
governance through transparency, accountability, fair 
dealings and promotion of mutual trust. The company’s 
vision, credo, and values and beliefs are all well aligned 
to its governance philosophy.

Besides, Blue Star has adopted several governance 
practices ahead of time, which underscores the impor tance 
that the company’s shareholders and board accord to 
corporate governance and professional management.

Vir S Advani, Vice Chairman and Managing Director, Blue 
Star, adds, “The award is a recognition of our commitment to 
best-in-class governance, backed by greater transparency 
that has always been a way of life at Blue Star. Over decades 
of its existence, the company has established its core values 
and beliefs which form the cornerstone of Blue Star’s code 
of conduct that reinforces the collective responsibilities of 
the Board, senior management, employees and business 
par tners to manage the company’s business with high levels 
of integrity and commitment to an ethical conduct.”

The Golden Peacock Awards, instituted by the Institute of 
Directors (IOD), India in 1991, are regarded as a benchmark of 
excellence in corporate governance worldwide. The award is a 
prestigious win and suitably acknowledged and celebrated by 
peers and industry due to its 3-tier, stringent, yet transparent 
evaluation process based on internationally recognised criteria. n
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The cold chain market is estimated to account for a value of 
USD 203 billion in 2018 and is projected to grow at a 
CAGR of 7.6% from 2018, to reach a value of USD 293 

billion by 2023. The rise in consumer demand for perishable food 
items, growth of international trade due to trade liberalisation, and 
expansion of the organized food retail industry are some of the 
factors driving the growth of the market. Government support for 
infrastructural development in several developing regions also 
fuels the growth of this industry.

Globalisation has increased due to trade liberalisation, 
advancements in transport infrastructure and communication 
technologies, and growth of multi-national companies in the food 
retail sector. It has boosted international trade in perishable foods 
such as dairy and frozen desserts, fruits and vegetables, meat, 
fish and seafood, and bakery and confectionery products. Every 
region or country exports food and agricultural products that it 
produces and imports food products that it is deficient in. This 
has resulted in almost any fruit, vegetable, or processed food 
being available at local supermarkets all the year round.

Several forces drive and enhance the trend of perishable 
commodities trade at the global level. The lowering of tariffs and non-
tariff barriers to international trade has encouraged rapid growth of 
cross-border movement of perishable commodities. Growth of 
international trade in perishable foods is affected by the following 
factors:
Ensuring food quality and safety by preventing premature expiry, 
decay, and spoilage are major priorities for manufacturers, 
retailers, and consumers. To achieve this, it has become 
necessary for service providers to invest in modern cold storage 
facilities, advanced vehicles, and system technologies.

In emerging economies, the annual operating costs for cold 
chain businesses are much higher, per cubic foot. Energy expenses 
alone account for about 30 per cent of the total expenses of the cold 
chain industry. The entry barriers in the industry are, therefore, 
high. In these countries, power deficit is another concern, as this is 
such an energy-intensive sector. Small players cannot invest in 
energy back-up systems because capital investment costs escalate.

The cold chain market has been segmented, by type, into 
refrigerated storage and refrigerated transport. Refrigerated 
storage capacities are growing in Asia Pacific countries due to the 
increased need to reduce wastage of perishable foods. In the last 
few years, the market for refrigerated storage has drastically 
grown, with a shift from food products stored in cold storage 
warehouses to the provision of value-added services to customers.
A cold chain for chilled and frozen foods provides uninterrupted 
handling of the products within a low-temperature environment 
during each stage of the value chain—including harvest, 
collection, packing, processing, storage, transpor t, and 
marketing—until it reaches the final consumer. By temperature 
type, the frozen segment is estimated to have a comparatively 
larger market share in 2018. The chilled segment is expected 
to grow due to a large-scale chilling of food products for their 
preservation and to extend their shelf lives from few days to 
few weeks.
The cold chain market has been segmented, on the basis of 
application, into fruits & vegetables; bakery & confectionery 
products; dairy & frozen desserts; fish, meat, and seafood 
products; and others. Dairy & frozen desserts are witnessing high 
demand due to economic growth, rapid urbanization, and the use 
of sophisticated marketing channels, which have led to significant 
changes in dietary patterns. Frozen fruits & vegetables are often 
available in easy-to-open re-sealable packaging, which allows 
longer storage and portion control without wastage.
The European region is estimated to account for the largest 
share, in terms of value, in the global market. There is a steady 
increase in demand, particularly, for cold chain due to a 
continuous increase in domestic consumption of high-quality 
perishable commodities. Asia Pacific shows significant growth 
potential for the cold chain industry due to the increase in 
awareness about the prevention of food wastage before 
consumption, growth of the organized retail sector, rise in 
consumer demand for perishable foods, and government 
support & initiatives in this sector. The region is projected to 
surpass the size of the European market by 2023.  n

Government support for infrastructural 
development in several developing regions also 
fuels the growth of cold chain industry.

market to reach of $ 293 bn 
by 2023

Cold Chain
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The article talks about how prudent management of cold chain can achieve the 
goal of maintaining quality of food apart from reducing the losses.

- Supriya A Oundhakar, Associate Editor

Ensuring Cold Chain Efficiency

Indian agriculture being one of the main drivers of the country’s 
economic growth ranks high in production. Further, India is 
among the world’s largest producers of fruits, vegetables, 

milk, meat, and seafood. The country produces over 400 million 
metric tonnes (MMT) of overall perishable food production. 
However, due to lack of proper cold chain, 15-50 per cent of this 
perishable food is lost. The nation has access to only 60 per cent 
of this production. 

According to Invest India, a national investment promotion and 
facilitation agency, the annual value of harvest and post-harvest 
losses of major agricultural production at the national level is 
estimated to be USD 14 billion. 

The Government of India (GoI) has emphasised on doubling 
farmers’ income, by 2022, through productivity gains. For this, the 
government initiative Operation Green will support agri-logistics, 
food processing units and food producer organisations. Despite 
transformations in the Indian agriculture sector in terms of 
agricultural volume, the sector has been grappling with structural 

issues such as average farm size, modernisation of farm 
practices, marketability or handling of post-harvest produce. 
Central Institute of Post-Harvest Engineering and Technology 
estimated that about Rs 92,000 crore worth of major agricultural 
produce at wholesale prices is lost in India every year due of lack 
of proper system efficiency.

United Nation’s Food and Agriculture Organisation reports that 
40 per cent of fresh fruits and vegetables are wasted every year 
due to lack of efficient cold chain infrastructure. Centre for Public 
Policy research has in its report in 2016 mentioned that only 2 per 
cent of produce in India are kept or transported using cold chain 
as compared to 85 per cent in the US.

Need for development of cold chain
According to Shubhashis Dey, Program Manager, Shakti 
Sustainable Energy Foundation, developing an integrated cold-
chain is one of the key measures under ‘Operation Green’ to 
modernise farm practices and handling of post-harvest produce 

Key to enhancing economic returns
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and minimise food loss. Cold chain is an 
integrated and immaculate network of 
refrigerated and temperature-controlled 
pack houses, distribution hubs and freight 
used to maintain the safety and quality of 
food, thus, building efficient market links. 
Cold chain reduces post-harvest food loss 
and increases farm income by storing and 
transporting high quality produce to distant 
cities throughout the year.

An efficient post-harvest management 
and agri-logistics system including 
aggregation, pre-conditioning, pre-cooling 
and refrigerated transportation not only helps 
to reduce food loss but also aids in expanding 
the reach to distant markets. A well-
established cold chain can play a crucial role 
in enhancing the economic returns to 
farmers, and thus, has been a focus area in 
the recommendations for the government 
initiative on doubling farmers’ income.

Nipun Goyal, Director - Business 
Development, Geetee Carriers Pvt Ltd 
states, “In general, cold chain is applicable 
to products which have storage 
temperatures cooler than Controlled Room 

Temperature (CRT) or are very sensitive to 
temperature variation, on both sides of the 
storage range. Hence, the main objective is 
to keep the temperature sensitive products 
within the designated temperature range to 
ensure that product quality, safety, efficacy, 
and stability is maintained.”

The majority of Indian farms are small 
and are not in a position to invest directly 
in infrastructure or transact at wholesale 
markets. 

Hence, development of healthy, energy 
efficient cold chain is essential for all food 
perishables. Currently, India has 6,300 
cold storage facilities unevenly spread 
across the country, with an installed 
capacity of 30.11 million metric tonnes. 
Studies have shown this is half the amount 
of cold storage facilities that India actually 
needs. Cold storage capacity for all food 
products in the country should be more 
than 61 million metric tonnes. In order to 
reach that target, the report says an 
investment of more than Rs 55,000 crore 
is needed just to keep up with growing fruit 
and vegetable production levels. 

Managing Cold Chain 
Efficiently
According to a market report, Indian cold 
chain market was worth about Rs 1,12,000 
crore in 2018. It is projected to reach about 
Rs 2,61,800 crore by 2024 growing at a 
CAGR of 15 per cent during 2019-24. In 
this scenario, it is very necessary to 
preserve the quality of food during 
processing and transport and total energy 
consumption in refrigeration. 

A cold chain’s efficiency and 
effectiveness is dependent on its backward 
integration and commercial sustainability. 
The cold chain should be designed in a 
way that it is no longer a seasonal business 
but a perennial provider of cooling services, 
asserts Shubhashis Dey from Shakti 
Sustainable Energy Foundation. He adds, 
“This can happen if the cold chain is 
designed after assessing the cooling 
requirements of the nearby communities 
and the first point of contact is conveniently 
located near the supply aggregation point. 
Cold chain has to supply market information 
to the producers (farmers and fish 

producers etc.) so that they can harvest 
their products accordingly. This also 
reduces the space and cost of storage.”

The most important aspect for any cold 
chain is the proper and optimal regulation of 
temperature in storage or transit which can 
be achieved by precise operation and timely 
inspection at every process level or check 
points. Prudent management of cold chain 
can achieve the goal of energy efficiency 
apart from the quality of food. According to 
Kalidas Bhangare, Managing Director, Testo 
India Pvt Ltd, controlled temperature helps 
in effective performance of the cold chain 
and the quality of stored good is always of 
the highest standard.

“Cold chain also needs to maintain air 
quality and levels of carbon dioxide, 
oxygen, humidity, etc in order to function 
efficiently. As we can see that the core of 
cold chain depends on climate monitoring 
and regulation of physical parameters 

The cold chain 
should be designed 
in a way that it is no 

longer a seasonal 
business but a 

perennial provider of 
cooling services.

Shubhashis Dey, 
Program Manager, 
Shakti Sustainable 
Energy Foundation

The main objective is 
to keep the 

temperature sensitive 
products within the 

designated 
temperature range to 
ensure that product 

quality, safety, 
efficacy, and stability 

is maintained.
Nipun Goyal, 

Director - Business 
Development, Geetee 

Carriers Pvt Ltd
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which can be governed using testing and 
measuring instruments. Testo provides a 
wide range of data loggers that measure 
and document temperature and humidity 
automatically and without interruption at 
every step of the cold chain,” adds 
Bhangare.

Stefano Soggia, Application Manager, 
Refrigeration, Carel, informs, “Advanced 
cold room controllers now suppor t 
technology to drive variable-speed DC 
compressors and electronic expansion 
valves on the evaporator. The 
combination of these three devices can 
ensure constant temperature 
preservation inside a cold room, in 
which the product is not subjected to 
temperature swings due to traditional 
on/off control. It is estimated that in an 
advanced cold room (with normal day-
to-day loading or unloading activities), 
the temperature remains within a narrow 
range (±)1C from the set point for more 
than 80 per cent of the time including 
scheduled defrosting activities.”

In order to assure quality and health 
from farm to fork, Soggia, opines that on 
the product side, hazard analysis and 
critical control points, or HACCP standards 
are already providing a collection of 
procedures, based on preventive 
monitoring of the entire chain. The next 
step forward is to provide technicians and 
professionals working in this field with 
technologies that are not only compliant 
with current standards, but that can also 
improve the way products are preserved, 
increasing their shelf life. 

Elaborating, Soggia adds that product 
value is effectively a critical point, also due 
to the total cost of energy consumption in 
the cold chain (with refrigeration being one 
of the biggest contributors), and efficiency 
is always one of the main requests from 
end users. Compared to a standard 
product, an advanced cold room system 
including electronic expansion valves for 
refrigerant flow modulation and a variable-
speed DC compressor can bring up to 30 
per cent energy savings compared to a 
traditional on/off system, and an average 
of 15 per cent when compared against 
more advanced AC inverter technology 
compressors.

According to Goyal, the cold chain can 
be managed effectively and efficiently in 
the following ways: 
• Efficient and well maintained reefer 

vehicles must be planned as per 
demand. Temperature controlled 
containers (TCCs) must be fabricated 
as per technically sound design 
specifications and equipped with 
calibrated temperature sensors and 
GPS. 

• TCCs must be qualified including 
temperature mapping studies, before 
use, to confirm their capability to 
provide the temperature conditions 
within the acceptable limits. The 
mapping studies must be repeated 
periodically to confirm their continued 
compliance. 

• The temperature during transportation 
must be monitored continuously to 
ensure compliance to the requirements 
and any excursion.

• Reefers must be confirmed to be clean 

and free from odour and smell and 
precooled before loading. All loading 
and unloading operations must be 
done as per quality and safety 
requirements and the critical 
parameters of these operations must 
be recorded as checklist or otherwise. 

• Route planning must be done to ensure 
safe and quick delivery. 

• All persons involved in the operations 
including the drivers, must be trained 
in their operations.

• Risks involved must be evaluated 
through risk management program for 
identification and prioritisation for 
mitigation and contingency plan. 
It is pragmatic to establish a quality 

assurance program. An example of such a 
program would include but is not limited to 
the following: 

Product value is 
effectively a critical 

point, also due to the 
total cost of energy 
consumption in the 

cold chain (with 
refrigeration being 
one of the biggest 
contributors), and 

efficiency is always 
one of the main 

requests from end 
users..

Stefano Soggia, 
Application Manager, 
Refrigeration, Carel

Controlled 
temperature helps in 
effective performance 
of the cold chain and 
the quality of stored 

good is always of 
highest standard.

Kalidas Bhangare, 
Managing Director, 
Testo India Pvt Ltd

20-23] cover story.indd   22 12-Nov-19   7:09:16 PM



Cooling India | November 2019 | 23

cover story

 � All procedures must be detailed in the form of 
standard operating procedures and concerned people 
must be trained on them.

 � Critical activities must be documented as per 
approved formats and reviewed for completion, data 
integrity and for correctness. 

 � Periodical Internal Audits on the functions to confirm 
their compliance to the requirements.

 � Training must be imparted as appropriated and 
evaluated.

 � Record retention policy must be in place
 � Calibration must be done at least annually for all 
measuring and testing devices

 � Preventive maintenance program must be in place for 
all equipment like air conditioners, vehicles and other 
systems

 � Procedures must be in place for handling deviations 
and for investigation for due corrective and preventive 
actions. 

 � Procedures must be in place for handling changes 
with due evaluation of impact.

IoT in cold chain
With the advent of IoT (Internet of things), it is easy to 
collect accurate data automatically and help to get real 
time visibility of temperature data, thus, deriving 
substantial business benefits. Moreover, inclusion of 
digitised and smart work processes can eliminate errors 
during manual readings and documentation of individual 
measurement data. 

“Testo Wi-Fi data logger system is simple, flexible and 
reliable solution to humidity and temperature monitoring in 
store rooms, cold storage area and work rooms. Real time 
data monitoring with the growing dependency on IT 
infrastructure plus the cloud technology is now becoming 
the need of the hour as it enables the supplier to prove the 
quality and credibility of goods anytime anywhere. 
Transportation trucks, warehouses, cold rooms etc can 
now be remotely monitored via Testo data loggers and 
data monitoring systems,” informs Bhangare.

Soggia states that data logging for HACCP compliance 
is performed using the internal memory on controller, 
with USB flash drive downloading or advanced Bluetooth 
smartphone integration, or using an external monitoring 
system, giving graphs of product temperature profiles 
together with any preventive alarm signals. This allows a 
quick response in advance, ensuring both the quality and 
value of the stored goods are preserved.

Conclusion 
Advanced technology-based and tailor-made solutions 
that are essential for meeting the diverse demands, cold 
chain can bring efficiency and thus, support growth of 
the industry. n
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Water - Use, Abuse and 
Conservation
Water quite literally flows through every 
facet of life, being the key element for 
everyone and everything on the Earth. 

The world’s population is increasing at 
1.1 per cent (roughly 83 million) every 
year, an incredible and alarming rate 
straining the world’s fresh water supply.

The increasing pressures between 
what humanity demands and what is 
currently available emphasises the 
importance of conservation.

With increased competition for 
domestic, industrial, and commercial uses, 
efficiency is required across markets.

We must boldly declare the deployment 
of new strategies, in this case addressing 
inefficiencies in cooling tower operation. 
(From Global Water Intelligence)

What is wrong with using 
cooling Towers?
It is obvious that this is an archaic, wasteful 
technology from the days of plenty. 

It is not sustainable today, so there is a 
need to think out-of-the-box!

The question is, “If the condenser is 
eventually cooled by water evaporation, 
why not use direct evaporation in the 
condenser itself and eliminate the entire 
condenser water system, including the 
cooling tower?”

Hah! Easier said than done? 
It is actually easier once you realise 

that it is not necessary to heat water to 
100C for converting it into vapour.

Have you ever noticed what happens 
when you cover a cup of steaming hot tea 
or coffee to keep it from cooling down? 
When you lift the lid, there is water on its 
underside.

Vapour is produced when the vapour 
pressure within the liquid is high enough 
for it to break through the surface tension 
barrier of the liquid.

If you are heating some water in a pot, 
then it must first absorb enough energy to 
build that internal pressure. The larger the 
pot, the longer it will take to reach that 
level.

Conversely, the smaller the volume, the 
faster the heating.

That is our key! If we atomise the 
water, the mass of each micro particle will 
be very low.

Thus, when that particle just touches a 
hot surface, it will vaporise in an instant.

So, if we pump the atomised fog into the 
tubes of the condenser instead of liquid 
water, vapor should come out at the other 
end. 

The next section shows a diagram and 
description of a system designed on that idea.

Its condenser generates the water 
vapour, which is condensed by the other 
components. There is no loss of water; the 
air is recycled in a closed loop.

What are the Benefits?
To the User
• Savings in capital cost due to 

elimination of the cooling tower, 
condenser water pump and piping, 
water softening plant and peripherals.

• Further, saving in capital cost due to 
reduced land requirement

• Saving in operation and maintenance 
costs due to the above

• A major saving in the cost of water, 
since almost all of it is recovered.

Goodbye
Cooling Towers

The author explores the idea of using direct evaporation in the condenser itself and 
eliminating the entire condenser water system, including the cooling tower in this article.
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To the Society
• Availability of 4.6 billion cubic metres 

of more water per year, that is the total 
water consumption of coal power 
plants in India. 

• This can meet   the basic water needs 
of about 25 crore people. 

• When just the India figures show such 
huge numbers, one can imagine the 
global savings of water by elimination 
of the cooling towers.

To the Environment
In order to feed these towers, fresh water 

• The process of cooling a condenser 
by circulating water that is first 
cooled by evaporation in dry air is 
quite inefficient.

• This is because the air has a very 
limited capacity to evaporate water 
and thus cool it.

• For example, one pound of air can 
absorb around 11.2 Btu as per one 
analysis. 

•  Therefore, it will take  
• 15,000 divided by 11.2 around 

(15,000 ÷ 11.2) = 1,340 pounds 
of air per hour. Dividing that by 60 
minutes per hour gives us 1,340 60 
= 22.33 pounds of air per minute.  

•  That works out to roughly 322 CFM/
Ton

• This would mean moving almost 
20,000 cubic feet. of air per hour per 
ton or two million cubic feet. per 
hour for a 100 TR tower

• At 3 US gallons per hour per TR, the 
water consumption rate is 24  lbs./
hr/TR.

• For a 100TR tower the water 
circulation rate is 2400 lbs./hr. or

• A Novel Condenser
• Principle of operation (Single tube shown)
• Atomized and ionized water (Fog) enters the tube through fan 21
• Hot refrigerant enters the shell 14 via 22 and heats up tubeouter surface 15.
• Ionized Nano water particles evenly coat the inside surface of tube 15
• Their low thermal mass causes them to evaporate fast and be replaced quickly 

by others.
• Thisaction cools and condenses the hot refrigerant and the liquid exits at 20
• The hot vapor super-saturates the air
• This mixture enters a cooling chamber19, where it is cooled by a heat pipe (Not 

shown)
• The super saturated vapor condenses and drops back into the tank 11.
•  A hydrophilic pad 18 absorbs and returns any large droplets and only the air exits 

at23.
• This air is ducted back to fan inlet 21 for recycling (Not shown)
• Patents applied for.

How it works

The diagram is for clarity only. Actual unit is different

is being diverted from rivers, lakes, dams and aquifers. Now  
it will be released for human use, thus reducing the potable 
water scarcity n

Surendra H Shah 

BE Mechanical Engg, Clemson University,  
USA Founder & Owner of Panasia Engineers  
Pvt Ltd, Mumbai
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What are the issues that HVAC&R 
industry is tackling? What role ISHRAE 
is playing to handle these challenges?
The industry is challenged by regulatory 
authorities and specifications made by 
design consultants continuously raise 
energy efficiency of products, phase 
down HFCs to reduce GHG emission and 
maintain prescribed indoor environment 
quality. ISHRAE interacts and supports 
industry by prescribing standards for 
testing – like the chiller standard, for the 
chiller labelling program of the Bureau of 
Energy Efficiency, the Bureau of Indian 
Standards, the Ministry of Environment 
for Refrigerant phase down and skill 
development prescriptions, the 
Department of Science & Technology for 
cutting edge innovation projects and 

other International organisations such as 
UNEP – to encourage district cooling and 
practice.

Like several other industries, HVAC 
industry also suffers from a lack of 
skilled labour. What initiatives ISHRAE 
is taking to overcome this hurdle?
Skilled manpower is more a myth than a 
reality. All manufacturers continuously 
conduct well organised training to 
develop skilled technicians who do safe 
and efficient installations. However, a 
large number of unskilled technicians 
exist in the unorganised sector and their 
proliferation is largely a result of 
consumer behaviour of discouraging 
manufacturer recommended service 
due to economic reasons. It is a matter 

Vikram Murthy, National President, ISHRAE (Indian 
Society of Heating Refrigerating and Air Conditioning 
Engineers) in an interaction with Cooling India 
highlights the challenges HVAC&R industry is  
facing and what initiatives ISHRAE is taking  
from their end to overcome such a scenario  
and market insights to its readers:

drives innovations
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of time that all such technicians will be eliminated with the 
regulatory mandates service of air conditioners to be done 
only on certified technicians. ISHRAE has a well-established 
Airconditioning Service Cer tification program that is 
conducted at multiple locations. ISHRAE shall soon 
complete a comprehensive multi-level technician 
certification curriculum that can be administered at multiple 
locations and by multiple organisations. 

How are you gearing up for endorsing the HVAC&R 
industry in overseas markets?
This is a work in progress that is on a slow growth curve 
for equipment expor ts but is cer tainly on a fast trajectory 
for projects. Markets continue to grow in East and West 
Africa, the Middle East and our neighbours in South Asia. 
On the other hand, overseas HVAC manufacturers and 
businesses are rapidly expanding their Indian operations. 
ISHRAE encouraged both ‘Make in India’ and ‘Make for 
India’ by showcasing manufacturers at their flagship 
exhibitions ACREX and REFCOLD India both held annually.

What is the objective of REFCOLD India 2019? What are 
your expectations from this event?
REFCOLD is a unique showcase to promote the Refrigeration 
Industry and the Cold Chain – that is the backbone of Food and 
Health security. Refrigeration continues to be a key development 
priority of the Union as well as several state governments. 
REFCOLD brings manufacturers, government and end users to 
interact to promote the industry. Simultaneous workshops and 
seminars raise the drive towards innovation and the prescription 
of good practice. REFCOLD is India’s largest and best attended 
event on all aspects of the cold chain.

What are your expectations from the Government for the 
growth of the HVAC&R sector?
The government is driving energy efficiency relentlessly 
as well as offering several incentives for growth of the 
cold chain in an exponential manner. Both these will 
create multiple development initiatives by manufacturers 
as well as investors and end users of refrigeration.

How does the future look like for HVAC&R industry?
The HVAC&R industry has an overall growth rate exceeding 
15 per cent. Regardless of this access, the penetration of 
air conditioning is below 10 per cent of our population. The 
areas of radiant cooling, alternate energy driven cooling as 
well as IoT and automation shall continue to drive growth 
of the HVAC&R industry. 

What are your plans for the coming year?
The coming year looks bright for ISHRAE. Several new 
initiatives in standards, research and online education 
have begun and are being developed or updated. The 
society membership continues to rise by over 19 per cent 
annually as well as new ISHRAE location star ted at 
Pondicherry and two more will be added later in  
the year. Flagship programs like Urjavaran are rolled out 
at 30 national and international locations.  
Member volunteers are the backbone of our technical 
activities and their contribution grows to match the 
targets set. 
The society has planned interactions with national and 
international institutions and the government to drive energy 
efficiency, indoor environment control and low environment 
impact of the HVAC&R industry.  n

ISHRAE drives innovations in multiple ways:
• Research: ISHRAE is guiding specific industry and building systems research including for instance 

- the use of CO2 as a secondary refrigerant in cold store refrigeration systems, corrosion in air 
cooled condenser coils, indoor environment parameter measurements and many others.

• Standards: ISHRAE released the second edition of its indoor environment quality standards – that 
will drive industry to follow the standard in products and systems and other standards on air 
handling units and air filtration. 

• Education: A guide is being completed in healthcare facility design and practice and online 
cer tification is soon to be introduced 

• Technical groups are active in commissioning, air handling units, chillers, ventilation, building 
energy efficiency and many others – that will create guidelines, standards and continue to drive 
innovation in products, components and systems.
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India’s cold chain industry grossed a cool Rs 300-350 billion 
in fiscal 2019, as per CRISIL Research estimates. But the pie 
could be much bigger if more investment was incentivised to 

minimise the massive wastage in horticulture produce that 
happens even today. 

Although India is a global leader in horticulture, post-harvest 
losses are 15-20 per cent of horticulture produce. CRISIL 
Research estimates around 70 per cent of this wastage stems 
from lack of end-to-end cold chain logistics. 

And what is holding back growth of cold chains? Pricing. 

Need cold chains badly, but can ill-afford
As things stand, temperature-controlled warehouses (TCWs) 
comprise 85-90 per cent of the overall industry. Of the TCW pie, 
again, multi-purpose cold storages comprise a dominant 80 per 
cent. And as of fiscal 2019, over three-fourths of the multi-
purpose cold storage volumes came from meat, seafood, dairy, 
and fruits and vegetables. 

Now, a predominantly domestic unorganised trade in fruits 
and vegetables implies this segment incurs higher wastage 
compared with meat, seafood and dairy. In fact, over three-fourths 
of horticulture products moved across India is for domestic 
consumption; the balance is exported. 

Export of fruits and vegetables face minimal cold chain-related 
wastage owing to necessary compliance with mandated 
regulations for overseas movement. Ditto for meat and seafood, 
which are also largely exported. 

Dairy products are mostly consumed domestically, but incur 
minimal wastage as they are in a packaged form, can be stored in 
ambient conditions, and have a strong organised presence. 

However, domestic movement of fruits and vegetables, which 
needs cold chains the most, suffers from a lack of these.

Regulations have reduced cold-chain-related 
wastage 
In terms of wastage, the scenario is far more encouraging in 

Fruits & 
Veggies 
Cry for 

Cold Chains
The article explores 

how fruits and veggies 
caught in a vicious cycle 

of low investment and 
high wastage. Domestic 

end-users are unwilling to 
pay higher prices. 
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exports compared with the domestic 
market.

The Agricultural and Processed Food 
Products Export Development Authority 
(APEDA) has prescribed export regulations 
that limit cold chain-related wastage. A 
case in point is grapes and pomegranates, 
where APEDA allows exports of these 
fruits if they are stored in cold storage at 
temperatures of 0-1C and 5-10C 
respectively. Data logger equipment 
attached to the cold store containing the 
consignment ensure the temperature is 
maintained.

Exporters also need to comply with 
international codes of practice for 
packaging and transport of tropical fresh 
fruits and vegetables. For instance, the 
produce that needs refrigeration has to be 
precooled prior to loading into 
transpor tation vehicles. Produce 
temperatures have to be taken and recorded 
in bills of lading as well. 

Heavy tilt towards exports 
minimises losses
As per our interactions with market 
participants, about 65-70 per cent of 

seafood and meat is exported in volume 
terms from India as of FY19. 

Typically, multi-commodity cold 
storages are located in and around a 
radius of 50 km near the ports exporting 
the key products (i.e. meat and seafood). 
These are also located near major 
consumption centres (Delhi/National 
Capital Region, Mumbai, Hyderabad, and 
Bengaluru). The key end-use players 
typically outsource the cold storage 
service to multi-commodity players near 
these centres.

We infer from industry interactions 
that there occurs 2-3 per cent of wastage 
in the meat and seafood supply chain. 
This could be attributed to a lack of cold 
storages, mostly in the domestic retail 
channel at consumption centres. Since 
utilisation at each consumption centre 
varies at the retail end, this dissuades 
players from investing in facilities at 
such centres, resulting in loss of 
produce.

Wastage in dairy products is also 
minimal, given the packaged form, and 
ability to store/transport shorter distances 
in ambient form. 

Also, large organised players operate in 
the value-added segment, which enables 
them to afford storage facilities.

Organised players investing in 
technology to augment shelf 
life/quality
Organised multipurpose cold chain 
players are increasingly using 
environment-friendly refrigerants such as 
freon and diverse technologies (CO2 
scrubber, vacuum-pressured swing 
absorption nitrogen generator, etc), 
depending on nature of the commodity, 
type and stage of processing, and 
sophistication of value chain. 

Typically, players exporting meat and 
seafood use freon-based technology, 
which is costlier than ammonia (initial 
capital investment is ~50 per cent higher). 
That’s because leakage of ammonia could 
cause deterioration in quality of stored 
produce, which goes against international 
trade standards.

Players are also investing in 
atmosphere-controlled warehouses, which 
reduce oxygen and carbon dioxide and 
increase nitrogen in the atmosphere. This 

The following infographic tells the story. Source: CRISIL Research
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delays oxidisation and increases the shelf 
life of products such as apples from six 
months to one year. Initial capex for setting 
up atmosphere-controlled warehouses, 
though, is 25% higher than non-
atmosphere-controlled ones.

But fruits and veggies caught 
in a vicious cycle of low 
investment and high wastage 
Domestic end-users are unwilling to pay 
higher prices for fruits and vegetables (the 

Illustrative: Losses across meat and seafood supply chain Source: CRISIL Research

Illustrative: Losses across meat and seafood supply chain

Illustrative: Losses across the tomato supply chain

Source: CRISIL Research, Ministry of Food Processing Industry

Source: CRISIL Research, Ministry of Food Processing Industry

cost mounts if these are moved using cold 
chains). This deters the players from 
investing in cold chains.

Farmers, too, are unwilling to bear the 
cost of cold chain facilities. As per CRISIL’s 
interactions, this is mainly because 
farmers get only 15-20 per cent of the 
price paid by consumers for their produce. 
Small wonder the export price of a 
pomegranate, for instance, is about four 
times its domestic price.

Finally, cold storages near farm gates 
are few and far between as players do not 
get the desired rentals. Majority of cold 
storages are located near consumption 
centres, where operators make higher 
rentals. This makes it unviable for farmers 
to transport their produce in reefer trucks 
to cold storages.

This has created a vicious cycle, of 
low investment and high wastage that 
refuses to abate. The following infographics 
tell the story for apples and tomatoes, 
respectively.

A gradual shift towards the organised 
market, supported by government, can 
enable material reduction in wastage of 
fruits and vegetables that, in turn, can 
encourage more investments in cold chains.

Encouraging the food processing 
industry can also help reduce wastage. 
While this is a long-drawn process, 
incentives with a targeted approach can 
help farmers get good price for their 
produce. n

(Credit: CRISIL Research)
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Embraco will present its refrigeration solutions for Refcold 2019

Embraco will be showcasing a broad 
portfolio of compressors and 
condensing units at Refcold 

exhibition on cold chain, industrial 
refrigeration and reefer transportation 
between the 21st and 23rd of November in 
Hyderabad, India. There is a solution for 
each type of end use in the cold chain from 
food storage, milk market, restaurants and 
bakeries to merchandisers and convenience 
stores, as well as household. 

Divided into five thematic sectors, 
Embraco’s booth will display special 
areas for visitors that will be able to 
circulate and get to know the products 
that meet their market needs. Within the 
concept of ‘keep the food fresh in India’, 
the displays will be grouped by the 
following criteria: food storage, food 
services, merchandising, replacement 
and household. It will also be the platform 
to introduce the above 2 HP portfolio in 
India. 

Attentive to all these segments, the 
company will present its reference 
refrigeration solutions for milk coolers, 
cold rooms, food displays, reach ins, ice 
machines, bottle coolers, ice cream 
freezers, vending machines, as well 
domestic refrigerators. 

“During Refcold, where Embraco will 
be participating for the first time, we’ll be 
offering innovative solutions throughout 
the chain. Embraco believes that the 
country has a huge potential to improve it 
and is able to suppor t the fur ther 
development of the whole system,” says 
Esequias Pereira Junior, Sales Senior 
Manager for Asia Pacific Region. 

Technology to unlock efficiency
In terms of innovation, the portfolio at 
Refcold features the new generation of 
Embraco’s inver ter technology, with 
variable speed technology, which delivers 
energy efficiency with reliability despite 
energy fluctuations and stabiliser free wide 

voltage range. It also includes options with 
natural refrigerants. As a pioneer in the use 
of natural refrigerants for 25 years, 
Embraco has a full portfolio of solutions 
aligned with the most rigid international 
standards and regulations. 

Food & Milk Storage
For food storage and milk market, Embraco 
will display cooling solutions from 2HP 
and up, with features that fits the end user 
specific requirements. 

NJX is the first of its kind in the 2HP 
single piston line, bringing advantages 
such as reduced size, low weight and 
noise reduction. Available with natural 
refrigerant R290 and transitory refrigerant 
options, it is an intelligent solution.

Condensing unit with Scroll. Ideal for 
large commercial applications such as 
milk coolers and cold rooms, offering 
robustness and reliability. Solution covering 
performance ranges up to 3 HP.

Sliding unit: New condensing unit 
suitable for all applications and available in 
a complete range of sizes. It’s the best 
solution for outdoor applications such as 
restaurants, bakeries, meat shops.

Food Service
During Refcold, Embraco will present its 
cooling solutions for food displays, reach 
ins, and ice machines, from ¼ HP upto 1½ 
HP, offering fresh food with the ideal 
preservation temperatures.

FMF is the most efficient compressor 
in the market, making it ideal for applications 
requiring high temperature stability, 
reliability and low noise. It is bivolt, 
operating at rated voltages of 110V and 
220V, and works in a wide range of 
rotations.

NT: Developed to address the 
increasing demand for reduced energy 
consumption and lower noise levels of 
commercial refrigeration equipment, this 
line-up offers even greater benefits in 
regard to efficiency, low noise and size 
when compared to the larger platforms 
with equivalent displacement. NT is 
made for ice machines.

EH is a solution that uses R290 natural 
refrigerant, featuring a small size with a 
large cooling capacity, which is suitable for 
450L undercounter, ice makers with 
capacity up to 90kg/day or 650L horizontal 
freezer cabinets, making it even more 
responsive to customer needs. 

Merchandisers
The segment will find several solutions 
with extended capacity in the platforms 
presented by Embraco at Refcold. The 
company will present its worldwide 
bestselling por tfolio for beverages and 
ice cream display and storage 
applications, such as bottle coolers, 
icecream freezers and vending 
machines.

Household Segment
FMX: The solution presents inverter 
technology (variable speed) with an 
extremely high built-in energy efficiency. It 
provides better food preservation, low 
noise and wide voltage range. Furthermore, 
it is a compact product, which brings 
advantages when developing applications 
with limited internal space. It is designed to 
use natural refrigerant R600a (isobutane) 
and ensures accurate and consistent 
temperatures to safeguard sensitive 
products.  n

There is a solution for each type of end use in the cold chain from food storage, milk market, 
restaurants and bakeries to merchandisers and convenience stores, as well as household. 
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India has diverse climate to produce wide range of fruits and 
vegetables. However, these are highly perishable and require 
tender care after harvest. Both quantitative and qualitative 

losses occur in horticultural commodities between harvest and 
consumption. Qualitative losses, such as loss in edibility, nutritional 
quality, caloric value, and consumer acceptability of fresh produce, 
are much more difficult to assess than are quantitative losses but 
could be reduced with proper management practices. Quality 
standards, consumer preferences and purchasing power vary 
greatly across cultures or regions and these differences influence 
marketability and the magnitude of post-harvest losses. Overall, 
about one third of horticultural crops produced are never 

consumed by humans. Reduction of post-harvest losses can 
increase produce availability to the consumers at affordable price 
and bring more returns to the farmers. Proper handling and 
storage of fruits and vegetables is must to extend their shelf life to 
maintain the desired quality. 

All fresh horticultural produce are living organisms, carrying 
on the many biological processes that are essential to the 
maintenance of life. They must remain alive and healthy until 
processed or consumed. The energy that is needed for these life 
processes comes from the food reserves that accumulated 
while the commodities were still attached to the plant. The 
processes by which these food reserves are converted into 

Managing Qualitative & 
Quantitative Losses in 
Horticulture Produce

The article talks about proper handling and storage of fruits and vegetables can 
extend their shelf life to maintain the desired quality. Reduction of post-harvest 
losses can increase produce availability to the consumers at affordable price and 

bring more returns to the farmers.
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energy is called respiration (table1). Some of the energy that is 
produced through respiratory activity is utilised in maintaining 
life processes. Excess energy released during respiration 
increases the product temperature with consequent faster 
respiration rate and still higher production of heat with the 
consumption of food reserve. The amount of this vital heat 
varies with the type of product, variety, maturity or stage or 
ripeness, injuries, temperature, and other stress is related 

factors. This heat must be controlled in any temperature 
management program. It is normally desirable to achieve as low 
a respiratory rate as possible without danger of tissue injury or 
death. Each 10C (18F) temperature reduction reduces respiratory 
activity by a factor of 2 to 4. For example, the respiratory rate of 
a product at 5C (41F) would be only 1/4 to 1/16 of what it would 
be at 25C (77F). Good cooling and temperature management 
practices are, therefore, critical to lowering the rate of 
physiological deterioration.

Considerations in the cold store operation:
Temperature effect and its management:  Since high 
temperature conditions are also injurious to perishable crops, 
cold storage is thus recommended to retad the undesirable 
metabolic changes, aging or ripening, softening , moisture loss 
and wilting etc. If best results are to be obtained, it is highly 
important to maintain constant temperature in  cold storage 
room.Variations of 1C or 2C above or below the recommended 
storage temperature for prolonged period of time are quite 
stressful and there is danger of shorter storage life with 
increased decay and undue ripening. However 3 – 4 days at 
1.5C usually would have little or no effect on apple (recomended 
storage temperature -1 to 0C), partly the temperature of the fruit 
will not rise as quickly as that of the air but 10 days at this 
temperature would probably shorten the life of fruit by at least a 
week. Simillarly, if cabbage is allowed to remain in storage, it will 
turn yellow and decay. Potatoes are likely to begin sprouting if 
temperature is too high and may become undesirably sweet if it 
is too low. In addition, fluctuations in temperature often cause 
condensation of moisture on stored products which is undesirable 
as it favours the growth of surface mold and development of 
decay.

Effort by road side vendors to control respiration of fresh produce by 
providing shade 

Table 1: Horticultural commodities classified according to their respiration rates

Class Range at 
5°C (41°F) 
(mg CO2/
kg-hr)*

Respiration heat
Kcal/ton/24hrs

Respiration heat
KJ/ton/24hrs

Commodities

Very low <5 < 306 < 1280.9 Dates, dried fruits and vegetables, nuts 

Low 5-10 306 - 612 1280.9 – 2561.8 Apple, beet, citrus fruits, cranberry, garlic, grape, kiwifruit, 
onion, papaya, pineapple, potato (mature), sweet potato, 
watermelon  

Moderate 10-20 612 - 1224 2561.8 – 5123.6 Apricot, banana, blueberry, cabbage, cantaloupe, carrot 
(topped), cherry, cucumber, fig, gooseberry, lettuce 
(head), mango,  peach, pear, plum, potato (immature), 
radish (topped), summer squash, tomato 

High 20-40 1224 - 2448 5123.6 – 10247.3 Carrot (with tops), cauliflower, leeks, lettuce (leaf), lima 
bean, radish (with tops), raspberry 

Very high 40-60 2448 - 3672 10247.3 – 15370.9 Artichoke, bean sprouts, broccoli, Brussels sprouts, cut 
flowers, endive, green onions, okra, snap bean, 

Extremely high >60 > 3672 > 15370.9 Asparagus, mushroom, parsley, peas, spinach, sweet corn
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Maintaining uniform temperature in all par ts of a storage 
room is more important than avoiding small fluactions at a 
given point. Fruit stored in a par t of the room where temperature 
is continuously higher than in another par t ripens faster than 
stored in cooler par t. This situation results in mixing of over 
ripe and prime fruit on removal or it may result undetected 
deterioration and decay in inaccessible locations. Temperature 
varaiations can usually be prevented if the storage rooms are 
well insulated throughout and and have adequate refrigeration 
capacity and the difference between the temperature of the 
refrigerant and that of the room is kept small. Proper stacking 
and adequate air circulation also helps to minimise temperature 
variations. 

Storage room should be equipped with reliable, accurate 
thermostats that control the air temperature inside the cold 
room. Usually the thermostats are placed about 1.5 meter from 
the floor. Product temperatures should be taken in packages or 
within the bulk containers at various locations. A good quality 
thermometer is essential and to ensure accuracy it should be 

tested by immersing in an ice and water bath. Temperature in 
less accessible locations can be obtained by distant reading 
thermometers.
Relative humidity (RH): is defined as the moisture content (as 
water vapor) of the atmosphere, expressed as a percentage of 
the amount of moisture that can be retained by the atmosphere 
(moisture holding capacity) at a given temperature and pressure 
without condensation. The moisture holding capacity of air 
increases with temperature. Water loss is directly proportional to 
the vapour pressure difference (VPD) between the commodity 
and its environment. VPD is inversely related to the RH of the air 
surrounding the commodity.

The relative humidity of the air in the storage room directly 
affects the keeping quality of the products. If it is too low, 
wilting or physiological weight loss occurs in the stored 
hor ticultural produce. Higher humidity is beneficial for wound 
healing and periderm formation during curing of cer tain crops. 
To increase the relative humidity in the storage room, water 

 Estimation of thermal conductivity of PUF panel in NABL accredited 
laboratory

Use of temperature sensor and air flow meter for uniform temperature 
estimation

Use of packaging films to check the moisture loss from bringal fruit

Removal of field heat at packhouse and distribution effort by 
progressive trader.
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may be sprinkled on the floor occasionally or misters may be 
installed. 

As the difference in temperature of the refrigerating surface 
and the temperature of air in contact with the refrigerating 
surface increases, the humidity decreases. For example, if the 
air moving over the refrigerating surface is cooled to -1.1C and 
the surface temperature is -3.9C, the relative humidity of air 
will be 78 per cent because any water vapour in excess of the 
amount that can hold at this relative humidity will condense on 
the coil. On the other hand, if this air moves over the 
evaporating surface maintained at -2.8C, the RH will be 89 per 
cent. Since all the air in the chamber hardly comes in contact 

with the refrigerating surface, there will be variation of the RH 
in the store. To maintain a narrower temperature difference 
between air and refrigerating surface, a greater evaporator area 
is necessary. However, when it is not possible to maintain 
desired relative humidity by maintaining the narrow temperature 
difference, a pressure atomised or heat vaporised water can be 
added to the air.

Several different devices to measure the RH are available 
but most common and accurate one is psychrometer with two 
thermometers- one dry bulb and other wet bulb. From the 
difference in the temperature readings of these thermometers, 
relative humidity can be determined from psychrometer table 
or char t. Direct readings of relative humidity may be taken with 
hair hygrometer. Electrical hygrometers are being used 
increasingly for humidity measurements and to control 
humidifying equipments. Operation of these is based on the 
ability of hygroscopic film to change its electric resistance with 
small changes in the relative humidity. They must be calibrated 
periodically. Condensation of moisture on the commodity 
(sweating) over long periods of time is probably more important 
in enhancing decay than is the RH of ambient air. An 
appropriate RH range for storage of fruits is 85 to 95 per cent 
while that for most vegetables varies between 90 and 98 per 
cent. The optimal RH range for dry onions and pumpkins is 70 
to 75 per cent. Some root vegetables, such as carrot, turnip, 
and radish, can best be held at 95 to 100 per cent RH.

Air circulation and package spacing 
Air must be circulated to keep a cold storage room at an 
even temperature throughout. Product temperature in a 
storage room vary because the air temperature rises as the 
air passes through the room and absorb heat  from the 
commodity. The need for rapid air circulation is greater 
during removal of field heat. Some times this heat is best 
removed in seperate precooling room that have more 
refrigerating and air circulation capacity. After field heat has 
been removed, a high air velocity is unnecessary and 
usually undesirable. Only enough air circulation be provided 
to remove respiratory heat and heat entering the room 
through exterior sur faces and doors. Air must be directed in 
such a way that it flows uniformily to all par ts of the room 
(figure 3). Air movement of 15 to 23 m/min through the 
stacks is usually sufficient to accomplish this. Usually the 
air circulation systems for apple are designed to provide 28 
m3 of air/min/ ton of refrigeration capacity.Rapid circulation 
of air does not appreciably increase water loss if relative 
humidity is kept high.

However, if the humidity is low, commodities with no circulation 
show less shrivelling. Maintaining uniform temperature is easier in 
large room than in small ones if both are filled to capacity. This is 
due to large mass of commodity and the building which have 
higher thermal capacity thus produce flywheel effect that prevent 
rapid temperature change.

Temperature 
Range (0C)

Relative humidity (%)*

(DBT – WBT) **

0.50C 10C 20C

0 - 5 91.3 – 92.8 83.1 – 85.7 68.2 – 71.9

5 - 10 92.9 – 94.0 86.3 – 88.2 73.0 – 76.7

10 - 15 94.1 – 94.9 88.6 – 89.9 77.5 – 80.2

15 – 20 94.9 – 95.5 90.2 – 91.2 80.7 – 82.7

20 - 25 95.6 – 96.0 91.4 – 92.1 83.1 – 84.5

Inside view of Banana Ripening facility run by medical practioners
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The nature of the container and manner of stacking are 
important factors that influence cooling rate. An elaborate 
system for air distribution is useless if poor stacking prevents 
air flow. Air follows the path of least resistance, so if spacing 
is irregular, the wider spaces get a great volume of air than 
the narrower ones. If some spaces are blocked , we get 
higher temperatures. Generalisation of stacking arrangement 
are difficuilt to make but the rows should be laid out such that 
direction of air movement is along the rows rather than 
across them. A 10 -20 cms spacing at side walls is desirable 
to deliver cold air to all levels. Most rapid cooling occures 
when all sides of pallet boxes are exposed to air movement.

Water loss in storage 
The loss of water from the harvested hor ticultural produce 
is a major cause of deterioration in storage. The fruits and 
vegetables contain 80 – 90 per cent water by weight, some 
of which may be lost by evaporation. This loss of water 
from living tissue (transpiration) must be minimised to avoid 
loss in salable weight and avoid wilting and shrivelling of 
produce. Some loss of weight also happens due to 
respiration of carbohydrate into CO2 but this is only a minor 
par t of the total.Apples stored at 3C loose weight due to 
respiration @ 0.05 per cent/week where as due to 
transpiration @ 0.5 per cent/week. The rate of transpiration 
can be reduced by raising the relative humidity, by lowering 
the air temperature, by reducing air movement and by 
protective packaging. Water loss is generally higher during 
the first few hours or days in storagewhile the produce is 
still cooling. Water vapour moves from warm stored product 
into the air even though the relative humidity of the storage 
is 100 per cent. The vapour presure deficit in this case is 
much greater than that between relative humidities of 100 
per cent and 50 per cent at a temperature of 0C. Loss of 
moisture can be minimised with protective packaging to 
supplement the benefit of refrigeration and high humidity. 
Polyethylene film can be used for consumer size packaging 
or for box liners.

Sanitation and air purification
Maintenence of sanitary conditions within storage room is 
essential for minimising development of contamination. During 
several months operation of a storage at -0.5C molds grow on 
the surface of packages and on the walls and ceiling of rooms 
under high relative humidity conditions. These surface molds 
may not rot the fruits and vegetables but they can have 
undesirable effectby producing substances that hasten 
scencence and give off flavour to the produce. Sanitary 
precausions may be taken in handling decayed produce. 
Rotting fruits and vegetables needs to be handled carefully and 
once removed from the container should be discarded promptly. 
Ozone haas been recommended to reduce growth of surface 
molds on walls and containers, to reduce mols spores in the 
air and to reduce storage odour, however it is not effective in 

Recommended storage conditions for fruits and vegetables

Name of Commodity Temp (°C) RH (%)
Approximate 

Shelf-Life

Apple 0-2 90-95 1-6 months

Asian pear 0-2 90-95 2 months

Grape 0-2 90-95 2 months

Guava 6-10 90-95 2-3 weeks

Lemon 10-13 85-90 1-6 months

Mandarin (Kinnow) 5-6 90-95 2 months

Mango 13-15 85-90 2-4 weeks

Papaya 7-13 90-95 1-3 weeks

Peach 0-1 90-95 2-4 weeks

Plum and prunes 0-1 90-95 2-4 weeks

Cabbage 0-1 90-95 2-3 months

Carrots (topped) 0-1 90-95 3-6 months

Cauliflower 0-1 90-95 3-4 weeks

Cucumber 10-11 85-90 10-14 days

Eggplant 10-12 90-95 1-3 weeks

Okra 7-10 90-95 7-10 days

Peppers 7-10 90-95 2-3 weeks

Tomato 10-13 90-95 1-3 weeks

Potato (seed) 0-1 90-95 5-6 months 

Onion 0-1 65-70 4-5 months

Garlic 0-1 65-70 5-6 months

BVC Mahajan,
Punjab Horticultural Postharvest Technology 
Center, Punjab Agricultural University, 
Ludhiana

Mahesh Kumar,
Punjab Horticultural Postharvest Technology 
Center, Punjab Agricultural University, 
Ludhiana

controlling decay. A complete storage cleanup should be done. 
when rooms are empty and well in advance of next loading date. 
Air pruification is recommended practice in storage rooms 
where odors or volatile may contribute to off flavour and hasten 
deterioration.  n
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Cold chain industries anticipate 
massive surge in business

REFCOLD India, South Asia’s largest cold chain and 
refrigeration event, is the blooming destination for 
innovation in products and services, training and education 

and business networking for the entire food industry. Over 15,000 
decision makers and innovators from retail, food service, 
processing, production, distribution, logistics, and transportation 
representing frozen, refrigerated, ambient and fresh operations 
would attend the convention pertaining to their industry.

This year’s REFCOLD India would take place at Hyderabad, 
Telangana on November 21-23. The state of Telangana boasts of 
a robust infrastructure, international airport, four food parks, 146 
industrial parks, 27 SEZs and 2 Agri-export zones, thereby, 
making it the perfect destination to bring the entire sector under a 
single roof and work towards the common goal.

Over the course of three days at REFCOLD India, exhibition, 
seminars and workshops will combine to deliver the most valuable 
and comprehensive business-to-business networking event, 
serving the perishables industry with opportunities to connect 
with key buyers that produce, handle, store, transport or are 
involved in the distribution of perishable products. Two principal 
highlights of the event are:
• REFCOLD Business Summit – aims to provide great business 

opportunities to exhibitors to connect with top industry 
buyers.

• REFCOLD Innovation Hub – platform for exhibitors and 
partners to showcase their innovations which has power to 
transform the cold chain and refrigeration industry.

Overview of Indian Market
The cold chain and refrigeration market in India is expected to 
reach USD 658.59 billion by 2022. The transformation of 
traditional perishables business through integrated cold chain 
solutions would have a great impact on the market scenario and 
overall growth, in a country where 60 per cent of the population is 
currently employed in agriculture.

Along with a plethora of promises, this sector also comes with 
certain challenges. Fragmentation of warehouses and third-party 
logistics delay the operational efficiency, hence, integrated 
logistics solutions for end to end supply chain becomes imperative. 
Cold chain network configuration is a science and needs to be 
handled with care and responsibility. To transform these 
shortcomings into opportunities, the experts need to realign - right 
from the space and network modelling, logistics, and valued 
facilities to match cold chain requirements. 

Through efficient operations, one can steer the opportunities 
in the current market, which are plenty, as the demands are very 
promising and the expected growth at CAGR of 13-16 per cent 
provides great momentum for existing and new players. 
Key Growth Drivers 
• Through cold chain logistics, distribution goes far and wide 

and in larger volumes, resulting into higher demand and 
consumption of dairy, meat, poultry and marine foods. 

• By 2020, the Indian dairy industry is expected to double to USD 
140 bn.

• By 2020, Indian Food and Retail market is projected to touch 
USD 828.92 bn.

• 100 per cent Foreign Direct Investment allowed in multi-brand 
retail business of locally sourced processed food.

• Growth in Pharma products 
• The projects identified under ports and shipping industry –

Sagarmala Programme - is expected to mobilise over 61.6 
billion of infrastructure investment.

More Concurrent Events at REFCOLD India
• REFCOLD Emerson Awards Night – The award night hosted 

by ISHRAE along with Emerson to honour innovative and 
outstanding energy efficient projects in the cold chain and 
refrigeration industry. 

• Daikin Global Poster Competition – The aim is to provide a 
platform to national and international students to demonstrate 
their innovative research. 

• REFCOLD Entrepreneur’s Conclave – Creating an ecosystem 
for entrepreneurship through this conclave by industry experts.

• REFCOLD BIZ QUIZ –Technical and entertaining Business Quiz 
for HVACR professionals to display their knowledge of 
technical and business domains.

The cold chain industry has evolved over the years and has played an 
indispensable role to preserve, extend and ensure the high shelf life of 
products like fresh agricultural produce, seafood, frozen food, 
photographic films, chemicals, and pharmaceutical drugs, ultimately 
boosting the Indian economy. The major driving force behind the 
growth of cold chain facilities in India is the growth of the end-user 
industries.

The answer to timely delivery to the user industries including 
quick service restaurants, pharmaceutical industry, processed 
food industry and organised retail sector lies in the right product, 
in the right quantity, condition and price to the right customer at 
the right place. This is an art, completely dependent on the 
science of inclusive and accurate planning & decision making. n

REFCOLD India to be held from November 21-23 to showcase latest innovations as future 
drivers for refrigeration industry in Hyderabad.
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Sanjay Sudhakaran, Vice 
President, Digital Energy, 

Schneider Electric-India sheds 
light on various intricacies of 

HVAC systems in green buildings 
and explores how going green 

makes business sense in an 
e-mail interaction with Cooling 

India.
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How important is HVAC systems for green buildings?
The importance of an HVAC system in commercial and 
residential buildings cannot be over emphasized. The fact 
remains that controlled temperature and controlled air quality is 
good for the body, and in commercial buildings, it helps 
improve productivity. A good ventilation system helps to reduce 
the number of pollutants, bacteria and odour in a facility.
Historically, green construction has been focused primarily on 
energy efficiency and waste reduction. Today, this concept 
has expanded to reflect a building’s sustainability, as well as 
its impact on improved indoor air quality, occupants’ health, 
comfort and productivity, and reduced embodied energy and 
water footprint besides lower operations and energy 
maintenance costs. 
Businesses today are willing to spend a large portion of their 
annual operating expenses on heating, ventilating, and air-
conditioning (HVAC) because it helps to create comfortable 
work environments which are conducive to higher employee 
productivity. Hence, HVAC is an important aspect of 
consideration in green buildings. 

Need to 
make HVAC 
more sustainable
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Through the use of green refrigerants, more 
efficient mechanical components, advanced 
intelligent products and analytic sustainable 
optimum comfort is delivered and it brings 

down the overall energy costs through a 
predictive methodology.

What is the economics of eco-friendly HVAC system in 
green buildings?
Sustainability is the key to adoption of green buildings. 
Sustainability in HVAC systems is no longer a buzz word. It 
is a mantra that pays back in the medium term so 
sustainability is profitable. Through the use of green 
refrigerants, more efficient mechanical components, 
advanced intelligent products and analytic sustainable 
optimum comfort is delivered and it brings down the overall 
energy costs through a predictive methodology.

What measures does one need, to bring maximum 
efficiency in operations of HVAC systems in green 
buildings?
With advancements in the areas of IoT, there has been 
significant evolution in the sphere of ‘Intelligent Buildings’. 
Using modern sensors large amounts of data is captured 
every day. With the use of analytics, it is possible to 
predict load patterns, optimise usage of energy, enhance 
quality of power, predict the health of electrical and 
mechanical equipment and facilitate facility managers to 
enhance the user experience and bring down energy and 
maintenance costs. Adoption of these technological 
advancements is critical to maximise efficiency.

According to you, how going green makes business sense?
The efficiency of the appliances and equipment used in 
homes and businesses has increased greatly over the 
past three decades. However, there is still much that can 
be done to reduce the amount and slow the growth of 
energy consumption in residential and commercial 
buildings. 
Many advanced technologies under development and likely 
to become commercially available within the next decade—
including LED lamps, innovative window systems, new 
types of cooling systems, and power-saving electronic 
devices—will further increase the energy-savings potential 
in buildings. In addition, new homes and commercial 
buildings with relatively low overall energy use have been 
demonstrated throughout the country. With appropriate 
policies and programmes, they could become the norm in 
new construction.
Despite substantial barriers to widespread energy efficiency 
improvements in buildings, a number of countervailing factors 
could drive increased energy efficiency, including rising energy 
prices, growing concern about global climate change and the 
resulting willingness of consumers and businesses to take 
action to reduce emissions, a movement towards green 
buildings, and growing recognition of the significant non energy 
benefits offered by energy efficiency measures.

What is your take on growing demand on sustainable 
HVAC in green building?
In a tropical country like India and the current penetration 
levels of HVAC adoption, there is a huge runaway for growth 
coupled with economic growth and urbanisation. On the 
other hand, HVAC systems will continue to be the single 
most critical factor contributing to environmental concerns 
due to its energy requirements and refrigerant properties. 
There is no option but to make HVAC more and more 
sustainable to balance demand and toll on nature.  n
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Making a leased office space ‘green’ or ‘sustainable’, that too in an existing 15-year-
old building, poses a lot of challenges, compared to designing a new building. There 
is a continuous effort from architects, consultants and designers, who keep finding 

new ways to improve energy efficiency and offering excellent comfort to the occupants in an 
office space. This brief article shares our experience in finding some interesting solutions for 
our new office, notwithstanding the limitations a multi-tenanted leased office presents.

When we decided to move to a new office in Kalyani Nagar, Pune last year, which our 
management wanted to be a ‘platinum rated Green Interior office’, our project team entrusted 
with this task identified new approaches in providing a safe, comfortable and healthy working 
environment for our employees. We identified the following approaches with respect to 
thermal comfort, indoor air quality (IAQ) and energy efficiency.
• Create an awareness on thermal comfort and IAQ and draw the employees in playing an 

active role in determining comfort parameters
• Incorporate employee feedback in our controls strategy, while automatically controlling 

the comfort parameters through a Building Management System (BMS).
• Ensure the smart office environment for employees  
• The actual strategies implemented are briefly described below:  

CO2 sensors 
The fresh air intake was liberally designed in the Air Handling Unit (AHU) rooms with a 
demand-based fresh air feed concept. Though this parameter is monitored on BMS system, 

Enabling Smart, 
Sustainable Spaces

K Raghavan – Director 
Channel Sales, Johnson 
Controls India shares his 
experience in improving 
energy efficiency and 
offering solutions for the 
company’s new office, 
notwithstanding the 
limitations a multi-tenanted 
leased office presents.

air quality
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for employee’s awareness creation of CO2 
level in occupied space, we installed 3-in-1 
sensors (Fig-1), which displays 
temperature, (Relative Humidity %) % RH 
and CO2 levels on a real-time basis in the 
workstation area. The location of the 
sensors is chosen in such a way that they 
are mounted near public utility space like a 
common printer station and coffee-vending 
machine. (Fig-2). These 3-in-1 sensors 
have been used in place of a standard 
(Variable Air Volume) VAV box temperature 
sensor, for optimum use and investment. 

All the meeting rooms, collaboration 
rooms, conference halls, library etc. also 
have been fitted with these 3-in-1 sensors, 
connected to the specific-zone VAV box 
controllers. The control logic of VAV boxes 
have been programmed to address the 
CO2 parameter first and then the 
temperature feedback.

Thermal comfort 
Different standards recommend that the 
perception of at least 80 per cent of the 
occupants on the thermal comfort shall be 
considered to evaluate the effectiveness of 
comfort in an occupied space. When it 
comes to thermal comfort, the ground 
level reality in many of the office premises 
today, is quite in the opposite direction. 

In many offices, it is not uncommon to 
see VAV box temperature sensors mounted 
on the false ceiling. Many design engineers 
and contractors feel reluctant to keep the 
temperature sensors at an accessible level 
– especially if they have adjustable dials 
for temperature control – in the workstation 
area. This defeats the very purpose of 
ensuring employees’ thermal comfort, for 

whom the investments in HVAC system 
and BMS have been affected by the 
employer. Another uncomfor table 
observation in our HVAC system audits 
has been the locking of AHU VFD drive at a 
specific point like at 35Hz or 40Hz by 
facility engineers. One could imagine the 
kind of thermal comfort available in such 
offices.

One practical observation is that the 
offices are not always in pure rectangular 
or square shape. Even if they are, to create 
a ‘lively and vibrant workspace’ the interior 
decorators take the liberty to arrange the 
seating in their own unique style, which are 

attractive and do make a difference. From 
the HVAC design point of view, even with 
great care, there could be ‘pockets’ where 
the conditioned air may not reach at the 
design value, leading to uncomfortable 
feeling to employees occupying seats in 
that region.

To be ready for that eventuality and 
also to verify the actual temperature 
gradient that exists across our 25,000 
square feet office, we installed more than 
one temperature sensor for each VAV, at 
eye level, to be accessed by the employees. 
(One VAV box can have maximum four 
temperature sensors, which are connected 
in daisy-chain fashion. The controller in 
VAV Box can be field-programmed to either 
average out the four readings or go for a 
polling).

Subsequently, we implemented a 
mobile-based application, which among its 
many features, has a thermal comfort 
page, for cabin-users and workstation 
employees. (fig-3). Workstation employees 
give feedback on the mobile app asking the 
system to make it warm or make it cool. 
Depending on the number of requests that 
come in, an algorithm has been set in the 

Fig-1:  3-in-1 sensor Fig-2:  CO2 sensor in public utility location

Fig-3:  ‘My Workspace’ mobile App
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BMS, which suitably increases or 
decreases the ‘set temperature’ at a 
specific frequency.       

Indoor Air Quality (IAQ)
The whole office uses non-VOC (Volatile 
Organic Compound) carpets, adhesives for 
furniture and paints. How copious supply 
of fresh air is used and what have done 
differently for employee awareness 
creation on CO2 level in occupied zone 
were discussed before.

Let us deliberate on what we have done 
on other key parameters related to dust 
control, dirt accumulation and algae. Sharp 
corner joints and wet and dark surfaces 
are typical areas where we can see dirt 
accumulation and growth of algae and 
mould, respectively. Various standards like 
UL-181 and ASTM-C-1338 prescribe tests 
to evaluate material for their resistance to 
algae growth. All the equipment handling 
air-conditioned air, like the Air Handling 
Unit (AHU), rectangular ducts among 
others. are potential candidates, which 
could become the breeding ground for 
algae and mould growth and aggravate the 
IAQ problems.

For our new office, we decided to use 
our YORK AHU, which are Eurovent-
certified and are fully compliant to many 
norms of IAQ. The flush-joint from the 
panel to frame has a smooth surface and 
curves at corners to prevent dirt and water 
retention. (Fig-4). Ensuring a hygienic 
condition in the AHU is paramount to 
ensuring a safe working condition for 
employees. We opted for installing 
ultraviolet (UV) lamps (Fig-5), which are 

lab tested for performance and proven to 
be very effective in preventing mould 
growth in wet coils and drain tray.   

It is well known for over 100 years that 
viruses, bacteria and molds are susceptible 
to ultra-violet germicidal irradiation (UVGI). 
Germicidal disinfection is delivered at 254 
nanometer wavelengths in the light 
spectrum and is known as UV-C. The UV-C 
light is able to penetrate the cell wall of 
microorganisms, and alter the DNA 
structure, such that the microorganism 
becomes non-viable; unable to reproduce 
or infect. (fig – 6). The distance of the UV 
lamp from the cooling coil is an important 
parameter and has to be calculated for a 
given area of coil. (fig-7). This will ensure 

that the UV rays impinge on the coil 
surface with adequate intensity, helping to 
keep the interiors clean, without any 
microorganism growth. (fig-8).

The drain tray design is a crucial 
element in ensuring that dehumidified 
water does not stay stagnant inside the 
AHU. This may appear to be a “given” in all 
the AHUs, but is not a natural occurrence 
in many AHUs in service. The drain pan of 
the YORK AHU uses a dual V-shaped 
structure with longitudinal slope, which 
allows for quick and easy drainage of 
condensed water. 

Sound levels
We used EC fans in the AHU in place of a 
conventional belt-drive or plug fan. The EC 
fans have higher initial investments. In 
addition to energy conservation, the EC 
fans which run at part load, most of the 
time, operate very silently. Our office has a 
low ceiling height of 11 feet, which 
prompted us to go for an open-ceiling 
design and return air passage provided on 
the AHU room itself. 

The AHU is a double-skin AHU and the 
AHU room is acoustically treated. This, 
together with the silent EC fans, provide an 
excellent sound performance and a very 
silent office to work in. This silent 
performance has prompted us to set-up a 
mini-meeting desk for employees and 
visitors to sit and converse, just outside 
the AHU room. (fig-9).

Fig-4.  Smooth surface and corners of 
AHU (inside view) 

Fig-5.  UV-C lamp

Fig-8.  UV-C lamps helping to clean-up the 
micro orgamism inside the AHU

Fig-6.  UV-C  rays destroying the DNA of 
microorganism

Fig-7.  UV-C lamps mounted inside AHU
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New ideas implemented for 
energy conservation 
Ours is a multi-tenant office, where the 
chiller plant is owned and operated by 
the building owner. Though this reduces 
the opportunity for energy conservation 

(chillers contribute approx. 45 – 50 per 
cent of entire energy consumed by an 
office) in a fit-out office space, we did 
detail out the scope for fur ther energy 
reduction, beyond use of EC fans  
for AHU. 

We have 17 cabins (single occupant 
use) and 16 conference rooms, waiting 
rooms, training rooms, collaboration 
rooms, among others. All the 33 individual 
zones are served by VAV boxes, offering 
individual zone temperature control. The 

Fig-9.  Meeting desk, just outside the AHU room Fig-10.  Work station Lighting control

Fig-11.  Conference hall booking page Fig-12.  Tagging of employees, to 
check their presence in office

Fig-13. Individual employee working 
hour page
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office’s main entrance door access 
system, Microsoft Outlook for conference 
hall booking, HVAC, lighting and the 
employees, My Workspace mobile app 
are integrated on the BMS, which help us 
to save further energy in the following 
manner:
• In the morning, all the cabin and 

conference room VAV are in totally 
shutdown condition. Only when the 
cabin occupants swipe their access 
card, while entering the office, the 
BMS recognises their presence and 
switches on the air conditioning and 
lights.

• An occupancy sensor is used in the 
cabins, to turn the lights on and off. 
This device’s output is connected to 
the VAV box controller. Whenever the 
occupant is out of cabin, the light is 
turned off and the temperature set 
point of VAV for the respective cabin 
is re-set to 27C for energy saving 
(overriding whatever was the previous 
set point as set by the user).

• Unless the conference halls are 
booked, the lights and HVAC won’t be 
turned-on. 

• The workstation overhead lights are 
placed above each desk of 4 or 6 
employees. All the workstations have 
been tagged, along with the 4 or 6 
employees’ access cards, who use 
that desk. Each desk’s overhead 
lights will be turned on, when ‘anyone 
of the tagged employees of that desk 
enters office’ and turned-off, when 
the ‘last employee of that desk leaves 
office’. (fig-10).

Employee involvement and in a 
Smart Office
Our general observation is that the 
non-technical employees (who are a 
majority) in an organisation, rarely 
comprehend the significance and 
benefits of a green-cer tified, smar t 
office.  

In our office, making the employees 
feel involved is facilitated through the 
‘My Workspace’ mobile app that we 
have implemented. In addition to the 
temperature control feature, which was 
described above, it has many more 
features to provide employees with the 
smar t office concept, such as:  

• Conference hall booking from the app. 
This is integrated with Microsoft 
Outlook. (fig-11)

• Tagging their key contacts on the app. 
This helps to quickly check if our 
tagged colleague or seniors have come 
to office or not. (fig-12)

• Pune city weather and forecast
• Working hours (fig-13)
• Admin messages, notifications and 

reminders for everyone to see    
• Visual layout of office, so that locating 

any of the booked conference hall 
becomes easy.

• Canteen menu and ordering portal, 
which we have not activated yet, as 
we have a limited catering offering as 
of now. 
For the various initiatives 

implemented under the Indian Green 
Building Council’s rating standard for 
“Interior space”, our office received a 
Platinum rating recently. n
�

 

K Raghavan, Director Channel Sales, 
Johnson Controls India 

Author:
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WING air curtain wins prestigious projects 

WING Air Curtain is the new 
generation device created from 
a passion for a light and modern 

design representing characteristics of 
gliders. WING combines the unique design 
and excellent efficiency to redefine the air 
curtain image. 

Bangalore Metro Rail Corporation 
WING Air Curtains was delivered to Namma 
Metro, the Kempegowda interchange 
station, Bangalore. Air curtains will secure 
clean and fresh air inside the second-largest 
metro station in Asia currently. The air 
curtains not only help in maintaining the air 
quality but also are energy efficient for 
places having maximum ridership, walk-ins, 
visits etc.

Delhi Indira Gandhi 
International Airport 
With 65.69 million passenger traffic, Delhi 
International Airport Limited has a total of 
three operational Terminals. VTS was 
chosen as the reliable HVAC partner for 
maintaining adequate indoor air quality at 
Terminal 3. Completed in 5 different levels, 
each level is divided into international and 
domestic service areas.  Situated in a 5.4 

million square feet area, Terminal 3 has 34 
million passengers per annum capacity.

WING air curtain has occupied multiple 
doorways of this terminal at Delhi 
International Airport. More than 60 WING 
air curtains have been delivered to the 
building and will facilitate different entrance 
areas, lounge and food sections. This will 
be first airport and one of the very few 
buildings in India to VTS units installed 
horizontally and vertically to obtain the 
max possible comfort for the customers.

Daxing Airport in Beijing 
Beijing Daxing Airport will become world’s 
biggest airport along with being the most 
progressive and modern transportation 
centre. The new airport will act as a 
second international airport for Beijing to 
relieve pressure from Beijing’s Capital 
International Airport. 

With unpredictable and quickly 
changing weather caused by the high 
amplitude of temperature and infamous 
Beijing’s smog, designers of Daxing Airport 

have decided to facilitate air curtains which 
can maintain very comfortable environment 
inside the complex. By using the air stream 
air curtains, one can prevent insects and 
impure air mixing with the inside air of the 
premise keeping the chilled air inside at its 
utmost purity. Designers decided to 
establish cooperation with VTS Group. 
VTS’ WING air curtains were chosen due 
to its high efficiency and quality. 298 sets 
of WING air curtains, which are a look-
alike of airplane wings, will protect the 
facility.   

Coca Cola Arena in Dubai
46 WING air curtains was delivered to 
Coca Cola Arena - sports and entertainment 
hall. Inside 50,000 m2 hall, there are 
20,000 seats. Cold curtains, equipped with 
energy saving EC motors and automation 
that enables cooperation with BMS in the 
building, will be working in the facility.

The investor chose WING air curtains 
not only due to their excellent technical 
parameters, but also due to the quality of the 
workmanship – the best on the market and 
unique design.

Royal quality, wild price
The use of VTS air curtains in such prestigious 
facilities undeniably confirms that VTS is 
currently a leader on the HVAC market. Air 
curtain may perform according to door 
opening sensors. Smart door protection 
gives user not only permanent temperature 
comfort but also secure interior from dust, 
pollution, insects and unpleasant scents.

Highest quality and most efficient 
WING Air Curtains are now available with 
two motor types AC motor & EC motor.

Both solutions are available in Indian 
Market.  n

For more info: email at sales-india@
vtsgroup.com

AC motor EC motor

Easy to mount Advance programming functions

Competitive price Up to 40% less energy consumption

Reliable 3-step AC motor or energy efficient 
with advance controls and modern EC motor.

Stepless motor steering
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 SUBSCRIPTION RATES
Digital

By Registered 
Parcel

By Courier By E-mail
By 

Registered 
Parcel

By Courier

1 YEAR 12 1600.00 1800.00 1000.00 2100.00 2300.00
2 YEARS 24 2950.00 3350.00 1750.00 3825.00 4225.00
3 YEARS 36 4300.00 4900.00 2500.00 5550.00 6150.00
5 YEARS 60 7000.00 8000.00 4000.00 9000.00 10000.00

1 YEAR 12 1600.00 1800.00 1000.00 2100.00 2300.00
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Gandhi Automations’ solutions for maintaining  
cold store temp

The simplest way to meet the requirements is to ensure that 
potentially hazardous food is received, stored, displayed or 
transported either very cold (5C or colder) or very hot (60C 

or hotter). Potentially hazardous food should also be cooled, 
reheated quickly and cooked as soon as possible.

If for some reason the user is unable to store, display or transport 
food at 5C or colder, or at 60C or hotter, or meet the cooling and 
reheating time and temperature requirements, one must be able to 
show that he or she has a safe alternative system in place.

The standard specifies the ways in which a food business can 
demonstrate to an enforcement officer that it is using a safe 
alternative system. You can use a food safety program, or follow 
recognised food industry guidelines, or use a system based on 
sound scientific evidence. 

Therefore, it is crucial for these businesses to go beyond 
operating an effective cold storage facility, and further maintaining the 
temperature for their facility.

The design and construction of food premises must:
• be appropriate for activities for which premises are used;
• provide adequate space for the activities to be conducted on the food 

and for the fixtures, fittings and equipment used for those activities;
• permit the food premises to be effectively cleaned and, if 

necessary, sanitised; and

• to the extent that is practicable:
• exclude dirt, dust, fumes, smoke and other contaminants;
• not permit the entry of pests; and
• not provide harborage for pests.
The FDA guidelines outlines several measures to be taken in order 

to control cold store temperatures effectively:
• Minimise air temperature variation by reducing the number of door 

openings and traffic movement in and out of the cold storage 
facility

• Install necessary mechanisms to lower temperature as soon as 
they are increased

• Ensure defrost cycle systems are adequately designed to prevent 
any product heating up

• Install appropriate trigger alarms to ensure prompt corrective 
action

• Ensure damaged walls and door seals that could leak cold air out 
and allow hot ambient air in are promptly repaired

• Ensure optimum stacking patterns and floor layout to facilitate 
airflow
Most importantly, conduct regular checks of the facility including 

compressor, defrost cycle, thermostat, cooling tower equipment, 
walls and doors to ensure everything is in good working order.

Simplest Way to Maintain Cold Store 
Temperature
One of the key aspects of a cold storage facility is the main entry 
door by which the cool temperature is locked within the room. In 
addition, the door is potentially the simplest way to maintain cold 
store temperature as compared to complex cooling systems or 
monitoring tools.

Aside from taking appropriate measures such as minimising door 
openings or the traffic in and out of the facility, one can control the 
temperature of his or her cold storage facility more effectively with the 
right door.

Ideal Door for Temperature & Air Transfer 
Control
The ideal cold storage facility door should have the capability to seal 
a room properly to maintain the internal cool temperature. When it 
comes to freezer doorways where multiple openings per hour reduce 
effectiveness of insulated doors, yet necessitate exceptional air 
tightness; it is necessary to have a door with insulated and heated 
guides and frames to ensure the room is sealed properly when the 
door is closed.

It is also crucial for this door to have high speed operation to close 
as soon as traffic has entered or left the room. Slow-closing doors 

Freezer high speed door

48-49] Gandhi Automation - Writeup.indd   48 13-Nov-19   12:07:36 PM



Cooling India | November 2019 | 49

cold chain

allow warm air ‘spikes’ to enter the cold 
storage facility and will adversely impact 
temperature stability, energy costs, and 
quality of the food stored.

Combining these two features is 
achieved in what is commonly known as a 
rapid roller door. It comes with a tight seal 
and high-speed mechanism to ensure quality 
is maintained without further maintenance 
costs. Suitably specified high speed doors 
will prevent air infiltration to cold store, 
freezer or temperature zoned facility to 
maintain and improve the shelf-life of stored 
products, ultimately, protecting business 
from costly temperature loss or gain.

Prime Freeze High Speed Doors by 
Gandhi Automations are a perfect solution 
where cold storage with negative 
temperatures to as low as – 20C is required. 
The curtain is made of reinforced PVC vinyl 
with heated side guides. Optionally a special 
and innovative insulated flexible curtain is 
also available. High Speed Freezer Doors 
are the solution when temperature control is 
critical and where forklift traffic is high.

Basics of Cold Storage 
Warehouse Dock Equipment
The need for safety, efficiency and detailed 
data collection are transforming modern 
docks from mere openings to critical 
components of an enterprise’s success.

Because the standards for performance 
and safety have changed dramatically in the 
last decade, basics is a relative term. In fact, 
it might take even less time than that for the 
descriptions of a modern dock. However, for 
every up-to-date dock, there are many, many 
more that fall short of these basics. Rather 
than negligence, this is due to the sheer 

Dock Levelers 

number of docks in use and the rate at which 
dock technologies have progressed.

From the traditional basic docks, now 
one can see push-button dock levelers, 
typically, bigger and with heavier capacities, 
which have increased by 15,000 to 22,000 
tonnes weighing capacity. So, anyone who 
used to buy a lower capacity is now in the 
higher capacity range.

The overhead door—also push-button 
operated—is now usually bigger than the 
trailer, which is locked to the dock by a 
vehicle restraint as opposed to mere chocks 
or emergency brakes. In 1980s, the industry 
was in the infancy of getting the message of 
dock safety off the ground. Now, there’s no 
question whether there will be a restraint. 
Over the years, there has been a big evolution 
in size, shape and capacity, but also in terms 
of the equipment’s operation and level of 
complexity.

The modern dock includes interlocks, a 
series of mechanical and electronic safety 
measures that prevent anything but the 

Dock Shelter

Loading-Bay-Equipment

optimal sequence of events. For example, to 
open the door, the vehicle restraint must first 
be positively engaged. To operate the leveler, 
the door must be open. A food, beverage or 
pharmaceutical company might design its 
sequence to minimise infiltration of air, dust 
or critters.

A facility in hot climates might choose 
this setup simply to conserve air conditioning. 
On the other hand, managers might like to 
leave doors open on occasion to get some 
fresh air, but interlocks will only allow this 
once after a physical barrier is engaged to 
prevent people or equipment from falling off 
the dock.

For those customers concerned with 
securing access to the back of the trailer, 
energy efficiency and sanitation, dock 
enclosures may be designed to prevent even 
a sliver of outdoor light from creeping in. 
Taking it one step further, the interlock 
sequence might also include a step where 
photos or videos are captured to verify 
security and product condition after transit.

Gandhi Automations manufactures loading 
bay solutions like dock levelers, dock shelters, 
sectional overhead doors. Dock equipment are 
designed and factory-made in state-of-the-art 
manufacturing facility. This dock equipment 
meet international safety standards like EN1398 
for dock levelers and product is CE marked.  n
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A competence centre in a state of constant change 

Schkeuditz, near Leipzig, is one of the 
largest sites of the independent 
specialist for refrigeration and air 

conditioning technology BITZER. And it is 
certainly also the one that has changed the 
most over its lifetime. BITZER Schkeuditz, 
the competence centre for reciprocating 
compressors, has proven exceptionally 
versatile, especially, in recent years.  

 The focus of BITZER in Schkeuditz is 
clear, everything revolves around 
reciprocating compressors there. This has 
long been the case, as the site near Leipzig 
airport has existed since 1991 when 
BITZER took over the manufacturing of 
refrigeration compressors from Maschinen- 
und Apparatebau MAB Schkeuditz, an 
enterprise with 180 employees. Now, more 
than 750 people work at BITZER Schkeuditz, 
making it the largest production facility in 
its district (Nordsachsen).  

Initially, BITZER Schkeuditz 
manufactured on an area of 2,500 m², 
which has since grown to 19,000 m² 
following numerous rounds of renovation 
and construction work. The expansion of 
factory began in 2013 and, since its 
completion in late 2015, it now houses the 
incoming goods, dispatch, spare parts, 

unit assembly, cover and connecting rod 
manufacturing areas of BITZER Schkeuditz. 
The training workshop which can 
accommodate up to 32 trainees is also in 
the building. Factory 2 was built on a site 
with a listed hall which was integrated into 
the new build. The expansion of factory 1, 
the main facility, began right after its 
completion: BITZER finished creating more 
production space and administrative areas 
in the building in late 2018. 

The only one of its kind in the world 
Additionally, moving unit assembly to 

factory 2 made space for the new painting 
system in factory 1: The old painting 
systems had insufficient capacity and 
BITZER, therefore, had to outsource the 
painting of CO2 compressors. That is 
certainly in the past now – the new 
surface treatment system that has been 
operational since summer 2018 is one of 
the latest projects at the site. It paints 
around 700 compressors on a daily basis 
in three fully automated shifts. It also 
degreases around 40 aluminium 
compressors every day. The system 
scans the surface of the compressor and 
sends the data straight to six robots 
which then paint the compressor without 
the need for a manual touch-up 
afterwards. A surface treatment system 
with a combination of technology 
comprising a coating system with two 
component paint as well as automated 
part identification, painting and venting 
after pre-treatment is the only one of its 
kind in the world. A number of external 
partners assisted in planning and building 
the system, which now meets the strict 
requirements of BITZER.  

BITZER Schkeuditz, the competence centre for reciprocating compressors, has proven 
exceptionally versatile, especially, in recent years.

BITZER Schkeuditz, the largest production site in the district of 
Nordsachsen

Reciprocating compressor leaving the surface treatment system 
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Always on the move BITZER Schkeuditz 
never stops: Numerous process 
optimisations are always in the pipeline 
from the implementation of the pick-by-light 
picking system to set boards for compressor 
assembly and the use of unmanned forklifts 
in the halls. Not to mention the wide range 
of occupational health and safety measures 
such as ergonomic workplaces and training 
in handling and safe movement to serve as 
a basis for a long term of employment at 
BITZER. These measures have been in place 
in the entire factory since 2008 with the 
support of the health insurance company 
AOK Leipzig.  

BITZER has invested over €140 million 
in its site in Schkeuditz since 1991. For 
good reason, more than 160,000 
compressors leave the assembly line each 
year. BITZER is strongly committed to 

having state-of-the-art technology at all 
times in order to guarantee the quality of the 
products manufactured there. Frank 
Fuhlbrück, Plant Manager at BITZER 
Schkeuditz, sums it up, “Our renovation 
was the largest in the history of BITZER. And 

we did it without disrupting operations and 
with uninterrupted delivery to our customers: 
the renovation of the assembly facilities will 
be complete in around two and a half years. 
Our goal is to be best in class, and we never 
stop proving that we are.” n

There are six painting robots in the 
surface treatment system 

Training at BITZER Schkeuditz has 
received numerous distinctions; 

the training workshop has enough 
space for up to 32 trainees 

Industrial High Temp Thermal Camera FLIR TG297

The FLIR TG297 is a one-of-a-kind industrial 
diagnostic tool that combines accurate 
temperature measurement with the ability 

to image up to 1030C. Patented FLIR MSX 
(Multi-Spectral Dynamic Imaging) enhancement 
improves image clarity by embossing visual 
scene details on full thermal images. The TG297 
is ideal for high-temperature industrial uses 
such as measuring the heat of glass furnaces, 
kilns, and forges as well as manufacturing 
applications, allowing the user to accurately 
target potential faults, troubleshoot repairs, and 
monitor processes. Record images to assure 

your team that machinery and systems are functioning 
safely and at peak efficiency.
Features:
• 160 × 120 IR pixel imager 
• Thermal Sensitivity <70 mk
• IP54
• Can withstand 2-meter drop test
• FLIR 2-10 warranty
• Peer into the darkness and hard-to-reach areas 

with the bright LED flashlight
• Display and capture thermal or visual images with 

temperature readings n

For more information, email: flirindia@flir.com.hk 

Belimo ZoneEase 

The advanced VAV solution 
Belimo ZoneEase on BACnet or 
MSTP simplifies commissioning. 

The compact controller and room unit 
are NFC enabled. As it has app based 
programming and commissioning the 
system integrator enters and uploads 
all configurations sitting in their office 
to the BELIMO cloud, the installer’s login and download all 
configurations to their smar t phones at site and then transfer 
the configurations at the touch of the smar tphone to the NFC 

enabled compact controller or 
room unit. All system data is 
stored in the cloud, access to this 
data is safeguarded with a user 
account and password protection. 
ZoneEase  VAV is made traceable 
from the moment it leaves the 
factory, allowing customers to 

instantly monitor progress. It brings ease at each level for the 
VAV manufacturer, installer, integrator and user. n

For more info: india@belimo.ch
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Smart World of Testo 

Worldwide, the refrigeration 
industry is growing in a big way 
in terms of warehousing, large 

buildings, malls, residential cooling and 
many more. In the recent times, we have 
seen the approach of the industry to reach 
to the next level with the inclusion of digital 
instruments, smart processes and 
equipment to serve faster and better. The 
industry has adopted the blend of smart 
technology and digital processes to 
become not only digital but smart and to 
infuse the concept of smart technology.

Being the world leader in measurement 
technology, Testo has introduced the 
technological leap in refrigeration industry 

with its new smart manifolds which works 
through an app on smartphones or tablets 
making every day refrigeration tasks easier. 
Smartphone operation allows you to 
manage everything at your fingertips with 
the most comfortable gadget that deal with 
user’s everyday life. Testo also has existing 
eight smart probes which were the result 
of innovation in developing smart and 
compact measuring instruments which 
can be connected to smartphone or tablet 
via Bluetooth, and conveniently and 
intuitively operated via app. Taking a step 
ahead, Testo introduces 3 new smart 
probes in its basket with advancements - 
namely new testo 605i (thermo-

hygrometer), new testo 549i (high-
pressure measuring instrument) and new 
testo 115i (clamp thermometer). 

Smart Technology - the new 
transition
There has been a consistent transition in 
the measurement technology like the testo 
570 digital manifold equips user to 
measure, analyse and log – among other 
things – pressure, temperature, electricity, 
vacuum measurements and temperature-
compensated tightness tests. The pressure 
gauge is ideal for all measurement tasks on 
refrigeration systems and heat pumps. 
Then came the change from the regular 
digital manifold to a smarter measuring 
technology which is particularly worthwhile 
for the refrigeration industry because many 
different parameters, such as pressures 
and temperatures, along with the 
superheating and sub-cooling of the 
system, became easy to measure.

These digital manifolds with app control 
such as the testo 550 or the testo 557 save 
all other additional instruments and turn 
smartphone or tablet into an efficient all-
round tool instead. These instruments are 
perfect for the complete servicing of heat 
pumps, air conditioning and refrigeration 
systems. The digital manifold kits testo 550 
and testo 557 stand out, thanks to two clamp 
probes, a vacuum probe (testo 557 only), the 
robust case, and above all the respective 
filling hose set. Linked by Bluetooth to the 
testo refrigeration app, the manifolds now 
make work even easier. This means user can 
for example measure pressure and 
temperature values quickly and easily, or 
carry out a temperature - compensated 
tightness test, and read out the measuring 
values conveniently on the smartphone, 
irrespective of the measuring location. 
System parameters such as sub-cooling and 
superheating can be monitored from up to 20 
meters via a smartphone or tablet. 

Refrigeration system maintenance is becoming almost easy, thanks to 
Testo’s smart measuring technology.

Testo Refrigeration manifold with smart phone
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Where data have until now still been 
analysed by printing out the measurement 
protocol and laboriously saved on the PC, 
all measurement results can now be 
graphically displayed and immediately 
dispatched on site by e-mail - whether to 
the office or to the customer. And the user 
can also update and extend the list of the 
most common refrigerants stored on the 
instrument at any time via the app. 

As a habit to strive for more, Testo has 
also launched 3 new smart measuring 
instruments (known as Smart Probes) in 
addition to the existing set. Considered to 
be the smartest development in refrigeration 
technology, these probes are available in 
tailor-made sets which are better and 
focused kits including testo smart case for 
heating, VAC, RAC, HVAC applications. 

The professional and compact testo 
549i high-pressure measuring instrument is 
redesigned and its connection is angled at 
45° for easy mounting. It can be controlled 
via the testo Smart Probes App using a 
smartphone or tablet and is ideal for carrying 
out servicing and troubleshooting on air 
conditioning and refrigeration systems. The 
app also enables evaporation and 
condensation temperatures to be calculated 
automatically. Testo offers the user greater 
mobility when measuring: used in 
conjunction with smartphone or tablet, the 
handy testo 549i high-pressure measuring 
instrument is suitable for carrying out 
wireless servicing and troubleshooting on 

air conditioning and refrigeration systems, 
as well as for installing them. The measuring 
instrument can be set up quickly, directly at 
the pressure connection and with the angled 
design the mounting becomes easier. Also, 
no hoses are required for measurements, 
meaning that no or only very little refrigerant 
is lost. When used in conjunction with the 
testo 115i clamp thermometer, individual 
refrigeration system parameters can also be 
calculated.

Combined with a smartphone or tablet, 
the testo 115i clamp thermometer is the 
ideal temperature measuring instrument 
for carrying out servicing and 
troubleshooting on air conditioning and 

Refrigeration manifold - testo 557 Refrigeration Kit – testo smart probes

refrigeration systems, as well as for 
installing them. It can also be used to 
measure flow and return temperatures.

The new testo 605i has thinner probe 
tip which is ideal for smaller measurement 
apertures and openings to measure 
humidity and temperature. It also has a 
stable magnetic holder given at the back for 
secure attachment. Not only that, the new 
testo 605i has a bendable probe feature 
which makes measurement more 
comfortable at the outlets, vents or at any 
other difficult to access locations. The new 
Smart Probes testo 115i, testo 605i and 
testo 549i have an extended Bluetooth 
range of up to 100 metres. With the 
telescope of the testo 405i, your reach is 
extended by 400 mm in ventilation duct 
measurements.

Clearly, refrigeration system 
maintenance is becoming almost easy, 
thanks to Testo’s smart measuring 
technology. Because App-controlled 
manifolds make additional measuring 
instruments superfluous, streamline 
user’s entire work process and save a lot 
of effort as well as loads of valuable time. 
Respective technicians with advanced 
smart probe can conduct their on-field 
measurement tasks, record and share the 
data by using his smart phone. Now day-
to-day work finally becomes part of your 
own smart world too.  n

For more info: info@testo.in 

Testo smart probes
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ACREX India 2020
Venue: IEML, Greater Noida, Delhi NCR
Date: 27th to 29th February 2020
Website: www.acrex.in

AHR Expo
Venue: Orange County Convention Centre, Orlando
Date: 3rd to 5th February 2020
Website: www.ahrexpo.com

Global Logistics Show
Venue: Somaiya International Convention Centre, Mumbai
Date: 20th to 22nd February 2020
Website: www.globallogisticsshow.com

Refcold India
Venue: Hitex Exhibition Centre, Hyderabad, Telangana
Date: 21st to 23rd November 2019
Website: www.refcoldindia.com

India Cold Chain Show 2019
Venue: Bombay Exhibition Centre, Mumbai
Date: 4th to 6th December 2019
Website: www.indiacoldchainshow.com
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