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With the government of India announcing plans to develop 100 new cities and 
the associated growth that will accrue with this thrust on development, in 
future, the need for air conditioning will only increase. Displacement cooling 

as well as use of phase change material is just two of such technologies that can be 
merged with the efforts of the HVAC development to bring an overall improvement in 
the HVAC energy usage.

Solar powered cooling gadgets or equipments are powered by very low voltage DC 
Motors. These motors are driven directly by solar-panel during daytime & by battery 
during night. The write up ‘Renewable Energy - Only Eternal Energy Source’ describes, 
renewable energy such as solar energy can deliver 90% energy needs of rural & semi-
urban area round the clock and that too clean energy.

The clean and renewable heat beneath your feet can be tapped when we talk 
about geothermal heat pump. One of the applications of geothermal energy is to 
create electricity or provide services, such as hot water heating or warming of green 
houses. An article ‘Geothermal HVAC Solutions for Indian Conditions’ explains use 
of geothermal energy, not limited to heating, but can also be used for cooling, 
humidity control and even water heating. A properly built geothermal system can 
readily provide 20 years of reliable heating and cooling. This issue has yet other more 
interesting articles.

It is pleasure informing that we are the only publication from India invited at Chillventa 
2014 to cover the event happening October 14-16 at Nuremberg in Germany. This 
issue has a ISH-CHIE 2014 post event report too and would appreciate your feedback. 

Please send your comments at pravita@charypublications.in

Pravita Iyer
Publisher & Director

Need for air conditioning will only increase

Subscribing
Cooling India is now a 

click      away 
Just log on to 

www.coolingindia.in 
l
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Editorial
In the innovative world we can think of possibility of using 

new light-weight material as a substitute for metal and 
plastic-based parts for HVAC/R equipment and heat pumps 

to meet rising levels of energy efficiency. Innovations happening 
in energy technology will only fructify growth and improve 
sustainability. To be in sync, performance of technology and the 
market shifts that this ‘Change’ will trigger, needs an analysis. 

A study by Transparency Market Research, indicates equipment 
for commercial refrigeration in Europe will increase. The 
emergence of new retail networks, expansion of stores and 
supermarkets majorly in Europe, have led to an increasing 
consumption of frozen food items. The global frozen food 
market is expected to be worth US$ 293.75 billion by 2019. 
This increasing propensity in frozen food items creates demand 
for refrigeration equipment commercially. Moreover, use of 
equipment in horticulture, processes, and sea food exports 
across the globe are supporting the growth of this market. New 
freezing techniques enable manufacturers to freeze perishable 
products without compromising their nutritional value. 

Technology is expensive but useful. Today, electrochromic 
windows employ an extensively researched material tungsten 
oxide, used in the production of such windows or/say smart 
glass that controls the amount of light and heat transmission. A 
compressorless AC technology may offer the potential to save on 
heating and cooling bills. Innovative synthetic refrigerants with 
less ODP and low GWP have a good future. Furthermore, a strict 
ban comes into force for R22 (HCFC32) in January 2015. 

Renewable Energy Technology for HVAC/R emphasizes use of 
solar and geothermal energy production in heating & cooling 
in residential applications. The exhibitions and experts’ 
discussions are a reckoning for new development; showcasing 
innovative, adaptable and retrofitting technologies. However, 
idea innovation and knowledge sharing technology are the 
burgeoning needs for research to create an impact upon social 
and economic growth in future inter alia renewable energy 
integration technology.

Renewable Energy for HVACR  Technologies 

Gopal Krishna Anand

Editorial
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Over 100 new Trainees at ebm-papst

Carrier Transicold’s Citifresh Unit provides Fresh only 
Refrigerated Transport Solution for India 

Danfoss India, a leading provider of climate 
and energy solutions signed a Co-operation 

Agreement with Vellore Institute of Technology. 
Under this agreement, an Advanced Drives 
Laboratory will be set up which will provide 
electric drives for the academic benefit of 
undergraduate and postgraduate students at 
VIT which will spur innovative thinking at the 
college level. On the initiative, Ravichandran 
Purushothaman, President, Danfoss India said, 
“Power electronics and drives are an essential 
part of modern industrial and HVAC applications. 
Talent is the forefront of any organization and 
Danfoss believes in nurturing talent through 
University Engagement Initiatives. To meet the 
challenges faced by industries on competencies, 
it’s necessary to build engineers with industry 
relevant knowledge, skills and competencies in 
electric drives. Hence we have decided to set 
up Advanced Drives Laboratory in a leading 
university like VIT to help students get hands-on 
learning that will go a long way in shaping their 
career”. The Advanced Drives Laboratory will 
house electric drives such as induction motor, 
permanent magnet synchronous motor (PMSM) 
and synchronous reluctance motor drives. It will 
open doors to PhD research and joint research 
projects on various applications within electric 
drives and other funding opportunities. Students 
from streams such as Electrical and Electronics 
Engineering, Power Electronics and Drives, 
Communication Engineering, Power Systems, 
PhD- Power Electronic & Drives are set to benefit 
the most as lab facilities are part of curriculum. 
It enables students to learn how technology 
can play a part in bringing about energy 
efficiency. This will also help them understand 
the application of innovative practices that are 
sustainable & energy efficient. Faculty will also 
receive training from experts on electric drives. 
Through this initiative, both students and faculty 
at VIT stand to gain from the domain expertise 
that Danfoss will consistently offer through 
technical sessions. The Co-operation agreement 
also offers internships at Danfoss.  �

A total of 106 young people are 
starting their training or their 

dual studies with fan specialist ebm-
papst at the beginning of September. 
There are 62 trainees and dual-
system students at the headquarters 
in Mulfingen, 20 in Landshut, 17 in 
St. Georgen and seven at Zeitlauf. 
Having young people starting their careers with us, at ebm-papst our aim 
is to train them so well that we can offer them permanent employment 
immediately after they complete their training,” says Rainer Hundsdörfer, 
Chairman of the Board of Directors at ebm-papst. “We’re also pleased 
that we’ve been able to increase the number of trainees again this year, 
to a total of 334. Supporting young people is very important to us. In 
doing so, we’re laying the foundation for the future today. Bernd Ludwig, 
responsible for vocational training and professional development at the 
headquarters in Mulfingen, says there are ten young women among the 
43 new trainees in technically oriented professions and degree programmes 
here in Mulfingen this year.  �

Carrier Transicold India’s new Citifresh™ 
range of fresh-only truck refrigeration units 

is designed to meet India’s growing demand for 
transportation of fruits, vegetables, dairy and 
confectionary products using longer refrigerated 
trucks. Carrier Transicold helps improve global 
transport and shipping temperature control with a 
complete line of equipment for refrigerated trucks, trailers and containers, 
and is a part of UTC Building & Industrial Systems, a unit of United 
Technologies Corp. The Citifresh range, debuting at the National Center 
for Cold Chain Development’s “Farm to Fork” event in Bangalore, is ideal 
for transporting chilled products on medium- to- large commercial vehicles 
with a loading capacity of 16 to 55 cubic meters. Citifresh range can 
handle a broad chilled temperature range of 4-22OC. The range operates 
in tandem with the truck engine and provides a high airflow of 2,200m3/hr, 
crucial for proper air circulation. As the second largest producer of fruits 
and vegetables in the world, there is significant opportunity to deliver 
fresh, healthy food throughout India. Yet some $7 billion (INR 133 billion) 
worth of fruits and vegetables are wasted every year, primarily due to the 
lack of an integrated cold chain. Citifresh range provides shippers and 
growers with an easy-to-use means of delivering fresh, high quality, safe 
fruits and vegetables to retailers throughout India, which will help to 
make a difference in reducing food waste, said David Appel, president, 
Carrier Transicold & Refrigeration Systems. The Citifresh range’s robust 
design and stainless steel evaporator are easy to install and maintain, as 
well as ideally suited for demanding applications including high ambient 
conditions up to 50OC. The range delivers exceptional value by virtue of 
its low initial cost and lower maintenance and operational costs, while a 
dashboard-mounted DIN controller offers ease of use.The Citifresh 500, 
the first unit to be introduced within the Citifresh range, uses non-ozone-
depleting refrigerant R134a. The unit’s high-efficiency compressor delivers 
refrigeration capacity up to 4,500 Watts in high ambient temperatures. �

Danfoss, VIT sign Co-operation 
agreement to set up Advanced Drives 
Laboratory
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Grundfos India launches new range of BMS Pumps used 
in water treatment

Symphony enters ‘Large Cap’ league as its market cap 
crosses Rs 5,000 crore mark

Trane, a brand of Ingersoll Rand, features 
the newest addition to its air-cooled chiller 

product portfolio, the Trane Stealth™ air-cooled 
chiller, and discuss strategies for noise control in 
heating, ventilation and air conditioning (HVAC) 
solutions at Noise-Con 2014, held Sept. 8-10, 
2014, in Fort Lauderdale, Fla. Available in the 
150-300 ton capacity range, Trane Stealth air-
cooled chillers deliver the highest combination 
of part-load and full-load efficiencies and the 
lowest published sound levels.Quiet operation is 
designed into every Stealth air-cooled chiller as 
standard, along with two optional InvisiSound™ 
acoustic reduction treatments available to 
meet specific application needs. Attendees 
experience reproductions of the standard and 
optional acoustic reduction treatments at the 
Trane booth. The key to low sound levels is the 
combination of variable-speed compressors, 
variable-speed condenser fans designed for low 
noise applications, and an integrated compressor 
muffler. Because variable-speed compressors and 
condenser fans only operate as fast as demand 
levels require, their overall sound levels are 
less than those of constant-speed units. The 
integrated compressor muffler reduces sound 
even more - up to 10 decibels when compared to 
the previous compressor designs.  �

Grundfos Pumps India Pvt. Ltd (Grundfos India) launched 
new range of BMS Pumps for high flow and pressure 

applications, including reverse osmosis & ultra-filtration. 
The new range of BMS pumps are light weight ultra-filtration 
booster module. Identifying the need that sustainable water 
treatment solutions require pumping solution to be durable, 
cost effective with trouble-free operation, the simple design 
and durable components of these pumps eliminate costly 
downtime. Combined with a permanent magnet motor, efficiency of pump 
has been improved by upto 5% & weight reduced by more than 75%. David 
McMillan, COO - Sales, Grundfos India said, “We are happy to announce 
the new range of BMS pumps. We have focused on simplicity of the 
product which has removed maintenance-heavy components and resulted 
in easy access to all vital parts. Energy savings due to high efficiency, 
easy maintenance and alignment due to improved design are key benefits 
of the BMS range of pumps. Last year we launched S-tube impeller for 
the wastewater segment which was a huge success. Likewise, we are 
confident that this product will be well received in the market too.” �

World’s largest air cooler company 
Symphony Ltd now enters in to the 

league of ‘Large Cap’ category stocks. The 
Ahmedabad based company has made 
tremendous turnaround in a decade’s time and 
crossed Rs 5,000 crore market capitalisation to 
become one of the most respected companies 
in India. Symphony has been the best 
performing stock of the decade 2004-2014. 
Share price of Symphony Ltd increased from 80 paisa (September 13, 2004) 
to Rs 1,500 per share – rise of over 1800 fold. i.e Rs 1000 invested in the 
shares of Symphony Ltd on September 13, 2004 has grown to whopping 
Rs. 18.75 lakh recently. Market capitalisation of Symphony Ltd has crossed 
Rs 5,000 crore on Friday from Rs 2.80 crore a decade ago. Promoter holding 
in the company stands at 75% while institutions hold 6.47% in the company 
(Mutual funds, DII, etc. at 2.66% and FIIs at 3.81%) and retail investors hold 
10.39% in the company. For the year ended June 2014, company posted 
net profit of Rs 105.72 crore on turnover of Rs 532.42 crore. In the last 
5 years, company has managed CAGR of 34% in sales & 30% in net profit. 
Company has reserves & surplus of Rs. 268.84 crore as on June 2014. 
Symphony Ltd has risen from the brink of going bankrupt in the year 2002 
after which it exited from all product categories and focused only on air 
coolers with a clear vision, constant thinking, creativity and innovation. 
Further, in the year 2008, Symphony Ltd acquired Mexico based Impco 
Air Coolers, World’s first cooler manufacturing company that patented 
the cooling technology called ‘Evaporative Cooling’. Company is market 
leader in the in the Indian air cooler industry with 50% market share (value 
terms) among the organised players. At Symphony, the strategy is ‘One 
Product Many Markets’ and this strategy has paid off well over last decade. 
Company sells air coolers under its own brand name in over 60 countries, 
making it World’s largest air cooler company. Globally, company’s products 
have been endorsed by a number of corporate giants. �

Noise-Con 2014 attendees learn 
about HVAC Noise Control from Trane 
specialists

Aspen Pumps wins Queens award for 
the Second time

Systemair has reached an agreement to 
acquire the sales company Camair, supplying 

products for air conditioning and ventilation 
systems for the commercial market in Belgium. 
The deal is expected to be completed on 
October 1. The company, which is located in 
Seneffe 40km south of Brussels, has an estimated 
turnover of  7 million for the calendar year 2014 
with 22 employees. The acquisition includes a 
modern property of 3,000m2 comprising offices, 
showroom and warehouse.“This gives us a much 
stronger position in Belgium and contributes to 
the group with competence within commercial 
air conditioning,” says Systemair CEO Gerald 
Engström.“We see great synergies with our latest 
acquisition Airwell in France and our Italian 
production of chillers. We will also collocate our 
operations in Belgium and take advantage of 
synergies in administration and logistics”, says 
Gerald Engström. �

Achal Bakeri, CMD Symphony: 
Turnaround in a Decade
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From Middle East to North America: Lecture event shows 
potential of natural refrigerants in various markets

District Cooling Market: Trends & Forecasts to 2019

ASHRAE, International Code Council, 
American Institute of Architects, 

Illuminating Engineering Society of North 
America (IES) & USGBC signed a memorandum 
to collaborate on development of Standard 189.1, 
the International Green Construction Code 
(IgCC) and the LEED green building program. 
The cooperation aims to create a framework for 
jurisdictions looking to implement and adopt 
green building regulations and codes and/
or provide incentives for voluntary leadership 
programs such as LEED. The agreement 
outlines the development, maintenance and 
implementation of new versions of ANSI/
ASHRAE/IES/USGBC Standard 189.1, 
Standard for the Design of High-Performance, 
Green Buildings Except Low-Rise Residential 
Buildings, and the IgCC, which will be combined 
into one regulatory tool. “Architects have 
become the leaders in employing green building 
techniques, and the IgCC, a valuable regulatory 
tool, provides support leading to the creation of 
a sustainable, resilient built environment,” said 
AIA CEO Robert Ivy, FAIA. “ASHRAE see this 
as a move forward in green building, reducing 
fragmentation of compliance documents for users 
who are pressing toward a more sustainable 
environment,” ASHRAE President Tom Phoenix 
said. “Working collaboratively with our industry 
partners is producing real results that will help 
improve building performance, streamline 
regulation, reduce cost and allow us to focus 
our resources on goals we have in common” said 
Dominic Sims, CBO, ICC CEO. “Illuminating 
Engineering Society of North America is pleased 
to partner with the other organizations in this 
important collaborative effort in the development 
of a new standard and green code for the design 
and construction industry,” said Rita Harrold, 
IES Director of Technology. “This landmark 
agreement will leverage the unique strengths 
of each of the five partner organizations to 
deliver a coordinated, integrated suite of green 
building tools. An ANSI standard as the basis of 
a regulatory code to push the market and a rating 
system to pull the market higher” said Brendan 
Owens, Vice President, LEED, and U.S. Green 
Building Council. “We are collectively dedicated 
to advancing green building practices and to 
advancing the broader industry’s understanding 
about the importance of green building goals and 
how to achieve them.” �

The eurammon, European initiative 
for natural refrigerants, will be 

taking part in the Chillventa being 
held in Nuremberg from October 14 to 
16, 2014, to provide information about the latest technologies and trends 
in using natural refrigerants. eurammon’s highlight is the international 
lecture event “Natural Refrigerants Throughout the World – Country 
Situation, Applications and Experiences” which will take place in the 
forum of Hall 1 on 15 October. Experts from the United Arab Emirates, 
Kazakhstan, Turkey and the USA show to what extent operators in 
these countries are already using natural refrigerants, looking in detail 
at the special aspects of the individual markets. The presentations from 
international speakers like Hans Raaymakers, ADEAREST, or Hüseyin 
M.Yüksel, Air Conditioning & Refrigeration Manufacturers’ Association 
– ISKID, will be given in English. They will illuminate special political 
conditions as well as the current situation and give an outlook on future 
developments in the use of ammonia for example or CO2 in these regions.�

The district cooling market can be segmented into four major regions, 
which are the Americas, the Middle East & Africa (MEA), Europe, and 

Asia-Pacific. These regions are further segmented into major countries 
based on the usage of district cooling. The report covers country level 
study for twenty countries out of which, some are the U.S., UAE, Saudi 
Arabia, Qatar, Sweden, France, Japan, Korea, Singapore, and Malaysia.
District cooling finds usage based on end-user applications. It is used for 
commercial, residential, industrial, and others. Their major application 
is in the commercial and residential sector. These include commercial 
complexes, offices, airports, museums, transportation, residential societies 
and complexes, and others. The district cooling market is a stabilized 
market in the MEA region which is projected to register a remarkable 
growth rate of more than 16.0% in the next five years.  The MEA region 
would be dominating the market, capturing more than 40% of the overall 
district cooling demand by 2019. Upcoming opportunities for the district 
cooling players are the emerging economies in the Asia-Pacific region. 
This is so, because, nations like China and India are developing at a faster 
rate and coming up with large scale commercial and residential projects 
and number of special economic zones (SEZs) which can be suitable for 
investments to boost the district cooling market and capitalize to the 
fullest. This report analyzes different marketing trends and establishes 
the most effective growth strategy in the market. It identifies market 
dynamics such as drivers, restraints, opportunities, burning issues, and 
winning imperatives. The district cooling market consists of major players 
such as Tabreed, Empower and Emicool (UAE), Ramboll (Denmark), Stellar 
Energy (US), and regional players such as Shinryo Corporation (Japan) and 
Keppel DHCS, Singapore. �

Building Industry Groups agree 
to streamline Green Building Tool 
Coordination and Development
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Zero Energy Building revenue to exceed $1.4 Trillion 
annually by 2035

Greenheck offers online video on 
changing Vane Axial Fan Blade Pitch 

Johnson Controls sees Smart Buildings as Future for 
Smart Cities in India 

AC Pros HVAC and founder, Noah Franklin, 
announced, the firm offers budget friendly 

maintenance plans for home or business HVAC 
systems. Austin AC repair professionals want 
to assure that customers always have HVAC 
systems that are in optimal operating condition. 
The maintenance plans offered by AC Pros HVAC 
are simple and economical. According to Noah 
“Your heating and air conditioning system is a 
significant investment for most people. In the 
same way as an automobile, the system needs 
regular maintenance. Regular system checks 
not only prolong the life of the system, but they 
also save you money and and ensure that the air 
quality in the home or business is at the highest 
possible level.” “Our Preventative Maintenance 
Service Plan includes many checks and services, 
among them cleanings and tune-ups. These 
actions will guarantee that you will always enjoy 
a system optimized to keep you comfortable. 
Cleaning the coils in your AC system removes 
the dust that builds up, which can grow mold 
and mildew, due to the fact that the coils become 
damp when used. It also increases airflow 
allowing your system to work more efficiently, 
reducing energy consumption and ultimately 
your electric bill.”Three maintenance plans are 
available: Basic, Advanced and Premium. Each 
of the plans includes a twice yearly inspection 
with top priority repairs included. All of the 
maintenance plans allow for elimination of the 
service fees. There is a ten percent reduction on 
the cost of repairs. The Advanced and Premium 
Plans allow for additional cleaning. �

Aiming to reduce energy costs and minimize the carbon footprint of 
their buildings, governments, corporations, and home-builders are 

pursuing zero energy building (ZEB) solutions.  Also called net zero energy 
buildings, ZEBs bring together existing energy efficient technologies 
to form a high-performance building.  According to a new report from 
Navigant Research, worldwide revenue from ZEBs is expected to grow 
from $629 million annually in 2014 to more than $1.4 trillion in 2035. “The 
global zero energy building market has many pockets of potential growth, 
but challenges remain in defining what exactly a ZEB is, as well as raising 
awareness of the increasing accessibility of these solutions,” says Noah 
Goldstein, research director with Navigant Research.  New developments 
in building envelope materials, along with innovative manufacturing 
techniques for windows and glazing, should help lower the energy use 
intensity of buildings. This focus on improved envelopes is expected to 
aid the greater building ecosystem, reducing energy costs for non-ZEBs, 
as well.    �

Greenheck’s new instructional video “How 
to Change Blade Pitch on an AX Fan” can 

now be viewed on Greenheck’s website. The 
video demonstrates how to easily adjust vane 
axial fan blade pitch angles to increase or 
decrease airflow for optimal fan performance. 
Greenheck’s series of “How To” videos are 
designed to help contractors and facility 
managers handle common maintenance issues 
specific to HVAC equipment. To view, visit 
greenheck.com and click on the Library link found 
on the home page navigation bar. Then click on 
videos. Greenheck is the worldwide leader in 
manufacturing & distributing air movement and 
control equipment.   �

Johnson Controls, a global multi-industrial 
company, presents the importance of 

smart buildings in helping India achieve 
its goal of creating smart cities - highly 
advanced in terms of overall infrastructure, 
sustainable real estate, integrated 
communications and technology, energy 
management and governance - at the 12th 
India Green Building Congress 2014 (IGBC). Dennis Kelsey, director, 
Building Technology & Services, Asia, Johnson Controls, shares how 
smart buildings are vital to supporting the government’s ‘100 smart cities’ 
project announced by Indian Prime Minister Narendra Modi, in July. The 
IGBC event, held in Hyderabad on September 4 to 6, 2014, focuses on 
advancing India’s green building movement. According to a UN forecast, 
66 per cent of the global population will live in urban areas by 2050, and 
India is projected to add 404 million urban dwellers. Approximately 500 
new cities will need to be built across the country to accommodate the 
influx of new urban migrants. “With the rise in rural-urban migration, the 
need for smarter cities to overcome the load on urban land is a must,” says 
Kelsey. “Keeping in view the Indian government’s plans for smart cities, it 
is vital for India to make investments in smart buildings today, in order for 
them to achieve this goal.” “Smart buildings deliver integrated lighting, 
improved comfort and air quality, greater physical security, and better 
sanitation at the lowest cost and with less environmental impact over a 
building’s lifecycle. This enables businesses and occupants to achieve 
better performance in sustainability, productivity and energy efficiency,” 
said Kelsey.Today, technology is available to make buildings smart, but to 
realize the full potential of smart buildings, integrating building systems 
that communicate to improve operations is key. Johnson Controls offers 
a solution, Technology Contracting, which converges individual systems 
into a single networking solution. Design decisions are made before any 
major building construction begins, supporting owners’ building and 
business objectives. This trend, currently popular in North America, is 
now gradually moving to Asia, observes Kelsey. �

AC Pros HVAC, LLC in Austin TX offers 
affordable Maintenance Plans for HVAC 
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EcoColing’s new Cooling Solution for Data Centres

ASHRAE/IES propose adding Verification Requirements to 
Energy Standard

WD, a Western 
D i g i t a l 

company and 
world leader in 
storage deployed 
for modern 
d a t a c e n t e r s , 
announced its 
innovative WD 
Ae line of hard 

drives designed for the operating characteristics 
of emerging archive tier within web-scale 
datacenters. Built on a platform to achieve 
optimal total cost of ownership (TCO), WD Ae 
hard drives utilize the lowest possible power 
consumption and a Progressive Capacity model 
to enable a new tier of storage for large-scale 
cloud infrastructures. “Modern datacenter 
customers came to us with a need for an HDD 
solution designed specifically for ever-expanding 
cold-data repositories,” said Matt Rutledge, 
senior vice president and general manager, 
storage technology, WD. “Now in our third 
generation with over 700 petabytes deployed, 
WD is bringing the WD Ae drive to the broader 
market, representing another vital component of 
WD’s capacity storage portfolio, which delivers 
features and product attributes optimized for the 
rapidly evolving storage market.”The expanding 
scale of data creation and corresponding need to 
retain, preserve and extract value from that data 
creates a new and unique challenge for large-
scale datacenter entities. Reliable, long-term 
data management for massive-scale data storage 
is becoming ever more critical. The conventional 
tools and technologies for cost-effective storage 
are not effective in massive-scale datacenters, 
so new approaches to storage architectures and 
associated component technology are emerging. 
“Cloud service providers have rapidly growing 
volumes of generally inactive data to store and 
manage, while at the same providing customers 
with access to the data at almost any time,” 
according to John Rydning, IDC’s vice president 
for hard disk drive research. “WD’s new WD Ae 
line of HDDs is aimed directly at these storage 
use cases, and is helping to define a new, active 
archive enterprise storage sub-segment, thus 
opening new HDD storage opportunities for HDD 
industry. ”Focusing on unique attributes of cold 
data, WD has led the cold/archive market with 
multiple generations of archive storage, actively 
evolving a product formula to deliver the optimal 
combination.  �

For several years now Data Centres have been 
cutting the cost of cooling by 80 to 90% due to 

direct-air evaporative cooling. EcoCooling has now 
developed a smaller unit ideal for the telecoms room 
and small server rooms which have historically 
been some of the most expensive locations to 
cool due to the highly inefficient refrigeration 
cooling units deployed. Launching the new 15kW 
evaporative cooler, EcoCooling’s managing and technical director Alan 
Beresford says, refrigeration coolers naturally use a lot of energy and 
in-fact office type coolers simply aren’t designed to deal with the high 
levels of concentrated heat produced by modern servers, routers and 
switches.’ Often, to remove 15kW of heat from a server room the energy 
requirement to run the refrigeration coolers would amount to a further 
15kW of electricity. The new EcoCooling evaporative cooler requires a 
mere 400 watts to remove 15kW of heat.  the new EcoCooling units are 
highly efficient at low loads.  The 5kW of cooling will require less than 
50W of electricity.  �

Multiple compliance options to ensure 
verification of delivered building 

envelope performance are being proposed 
for the ASHRAE/IES energy standard. 
“Uncontrolled air leakage has long been an 
unquantified variable in load calculations 
for buildings large and small,” Chris Mathis 
said. “It has also been identified as the ‘weak link’ in many otherwise 
well insulated building enclosures. These newly proposed envelope 
testing, inspection and verification procedures are intended to not only 
help deliver better performing building envelopes, but also should help 
reduce errors associated with envelope air leakage in equipment sizing 
calculations. ”Addendum l is one of 14 proposed addenda to ANSI/
ASHRAE/IES Standard 90.1-2013, Energy Standard for Buildings Except 
Low-rise Residential Buildings, currently open for public comment. 
To comment or learn more, visit www.ashrae.org/publicreviews. “The 
addendum addresses several items of timely and critical importance to 
users,” Mathis, a member of the 90.1 committee who helped to develop the 
proposal, said. “First, it seeks to clarify several inspection and performance 
verification items that have long been requirements of the standard, 
with the goal of improving delivered performance and code compliance.  
Secondly, the proposed addendum includes new language addressing 
important building envelope inspection and verification requirements, 
especially as they relate to controlling air leakage. The proposal provides 
for multiple compliance methods including whole building air leakage 
testing and continuous air barrier inspection and performance verification 
procedures.” Mathis notes that the proposed changes would likely have an 
impact on construction first costs. And the costs of verification procedures 
will go down over time as builders become more familiar with envelope 
performance testing, inspection and other verification techniques and 
their construction practices improve due to the important feedback they 
will provide.” Addenda open for public review until October 5, 2014. �

W D introduces Cold Data Storage 
HDDs optimized for Modern Datacenter
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renewable sources

Frequent & longtime electricity failure has become a routine 

affair in majority parts of India, Rural as well as Urban. 

This has seriously affected the Agricultural & Industrial 

outputs. Electricity generation by coal-fi red boiler is 

becoming costlier day-by-day.

Poor quality coal is generating 
poor quality electricity, on top of 
it coal shortage shall force us to 
import coal to the tune of 

Rs 98,000 crore by the year 2014/15. This 
coal import coupled to oil-imports, shall 
devaluate our currency further, aff ecting 
the national health The fact of matter is 
Rs 12.5/US $ in the year 1986, has crashed 
down to Rs 62/US $ today We should 
have focused on renewable energy 
resource longtime back. At the beginning 
of 21st century Govt. focused on 
Renewable sources, but as usual had 
starting trouble due to Red-tapism. 
Today’s visible momentum is the only 
due to private companies & FDIS. For 

1KW per hour power generation (1 unit) 
we burn 2.4 kg coal in thermal station 
approx. Calculate coal & water transport 
cost to thermal station for eff ective 
power generation cost. Calculate 30% 
power transmission loss from generation 
point to user point. Then calculate loss is 
subsidized & FREE electricity to diff erent 
class of consumers. The actual power 
used by the end customer & tariff  status 
for the some has aff ected economy & 
health of a family & in turn the national 
status. We should fi rst address the 
energy abuse, misuse & loss in usage.

Renewable energy (solar energy) 
can deliver 90% energy needs of Rural & 
semi-urban area round the clock, round 

Renewable 
Energy 

Only Eternal 
Energy 
Source
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the year. India has reasonably high solar 
intensities with approx 5 units’ energy 
generation per day, per KW solar panel. 
i.e 1 KW solar panel installed on roof-
top covering approx 100 Sq ft area shall 
generate 5 units of electricity per day. 
Solar panels manufactured in India by 
reputed Company, have average life of 
approx. 20 years minimum. Use reputed 
Company Solar Torr-tubular battery 
having 5 years warranty & 10 years life. 
Here you have a very reliable solar 
power generation system of your own, 
on own roof-top. Now go for very 
reliable & long life gadgets like LED 
bulbs. BLDC Fans, 5 Star fridge & LED TV. 
Your continuous power requirement is 
not more than 300 to 400 Watts. You can 
use conventional electric supply of 
state Grid as a standby source.

Generating  5 units by your home 
top solar panels per day, shall avoid 
burning of 170 pounds of coal in 
Thermal power station & 300 pounds 
of CO2 released in atmosphere. This 
shall help to reduce the global warming  
& you are the cause to make this world 
a  better place to live–in, for the Next 
generation. Smaller homes can use 500 

watts of solar panel on roof top, to 
catch their energy needs, Hence 100% 
rural & semi urban area can be covered 
either by standalone solar power 
generation or grid feed type solar 
power generation. Solar & Wind 
energies are the most available 
renewable energy sources on this 
earth & more specifically in India.       

Renewable Energy (Solar 
Energy) for domestic Purpose                                                                               

Solar Energy stored in the battery is 
utilized during night for domestic needs 
like light, fan etc. The technology is 
foolproof as Solar-Panels have approx. 
25 years of working life. LED luminaries 

also have good life. The only weak link 
till-date was Lead-Acid Batteries. 
However Solar Torr-Tubular Batteries 
manufactured specially for solar 
applications, have 5 years warranty & 10 
years life. This makes the today’s Solar 
Systems absolutely reliably.

Solar Street-Lights is now a proven 
technology & even conventional 250W 
Metal-Halogen Street-lights also can 
be replaced by Solar Street Lights only 
by replacing 250W Metal–Halogen 
lamp by 80W DC Induction-Lamp & 
using 24V/100AH Solar Torr-Tubular 
Battery. Even the conventional 
High-Mast for Circulating Area 
Illumination can be replaced by Green-
Tower (Solar + Wind-Mill Operated 
High-Mast). This Green-Tower has no 
recurring cost for nearly 10 year & the 
initial installation –cost same like 
Conventional High-Mast.

Solar + Wind-Mill Operated 
Green Tower
For circulating area illumination

S D Bandal, E&T/C Graduate Engineer from COEP, Pune 
Started his own Company in 1989 under the name 

‘Solar Electronics’. He travels across the cross-section of the 
world, searching for latest Technology - to apply the same for 

third-world countries. He is actively engaged in Parabolic Dish 
Based Stirling Engine, Research & Development.
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Renewable Energy in Water 
Management

Rural India is facing minimum 16 
hours power cut per day. On top of it 

farmers try to use high-HP pump to 
siphon out maximum water, in minimum 
time. This loads the electricity-line & 
damages the distribution transformers.
The transformers are never restored for 
weeks OR even for months together. 
This hits the very backbone of our 
agriculture, which decides the very 
existence of our society. Solar-Powered 
water-pump for the agriculture is the key 
to success. The solar powered Water-
Pump has a very long life. You are sure to 
get solar energy every day & more the 
solar, more the water & that is what we 

need. Life of solar panel is approx 25 
years. Hence the absolutely failure free 
water pump shall make our Rural India 
stronger, day by day.

Renewable Energy in Cooling 
Technology 

Most of the cooling technology 
gadgets like Coolers, Fridges, and Air-
Conditioners etc are powered by 
compressor. Solar powered cooling 
gadgets or equipments are powered by 
12 V/24V/48V DC Motor. These motors 
are driven directly by solar-panel during 
daytime & by battery during night. The 
motors used are generally BLDC type, 
which are approximately 25% more 
effi  cient than the conventional 
compressor motor, which are with the 

First Green-Tower Installed in India at 
Kuvem pu U niversity Cam pus, Shim oga.

SLR/Cool/60 
Solar Electronics India

SLR/AC /D C48  
Solar Electronics India

SLR/Cool/120 
Solar Electronics India

SLR/Cool/42
Solar Electronics India

SLR/Sub/XX H P/41
Solar Electronics.

India

SLR/Surf/XX H P/42
Solar Electronics India

SLR/O W S/XX H P/43
Solar Electronics India

brushes. The latest solar-powered cooling 
gadgets should be boon for Rural India 
in future.  ■
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B IM  concept

From the pre-planning and design stages of a project to the 

operation and maintenance of installed building serv ices 

- B uilding Information M odelling ( B IM )  systems offer 

considerable adv antages and benefi ts.  

Just as CAD and prefabrication 
revolutionised the design and 
construction functions and 
become the industry norm, so BIM 

is set to become standard practice 
globally for the effi  cient whole-life 
management of building projects.

Basics of BIM
BIM is a process that enables 

architects, engineers, contractors and 
owners to collaborate throughout the 
lifecycle of a building: from earliest 
design concept to demolition of the 
building. It works on the principal of 
spending time and eff ort at the very 
outset to reduce the risk of problems 
onsite that can be diffi  cult to resolve, 
cause delays and incur additional costs.  

More than just 3D drawings, BIM 
concepts include collaboration between 
trades that have previously worked 
independently. Utilizing software such 
as Revit, a 3D computer model,that 
represents the physical and functional 
characteristics of a facility can be created. 
This becomes a visual communication 
tool shared by all stakeholders that can 
be used to eff ectively manage project 
information for consistent, accurate and 
coordinated models.  

In practice, each partner owns their 
own model. The coordination team 
brings together the models, integrates 
the information and carries out clash 
detection to identify any pipe collisions 
or interferences within the model. Once 
clash detection is run, trades will come 

BIM 

System:

Effi  cient  
wh ole-l ife 

m anag em ent  
of b ui lding 

p roject s 

Clash detection identifies piping collisions at 
an early stage to avoid problem s on site
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together in coordination meetings to 
discuss and trouble-shoot issues that 
were found in the models. This allows for 
open communications and quick 
resolution during planning stages. 

Since it forms a reliable basis for 
decisions regarding design details, 
scheduling and clash detection, BIM-led 
projects can be planned and executed 
more quickly, economically & sustainably. 

Legislation and Adoption
Although the concept of BIM got off

to a slow start, it is now gaining ground 
globally, including in India.

Regulation in many states of the USA 

has led to a doubling of BIM adoption 
over the last fi ve years, whilst the 
Netherlands has seen a threefold rise 
from under 10% to over 30% of projects 
using BIM in the same period. 

The greatest rate of increase, 
however, has been in the UK where BIM-
led initiatives have risen from under 5% 
to over 30% of building and infrastructure 
projects. BIM is now standard practice 
for many leading construction 
companies and, as its use gathers pace, 
supply chain companies are responding.  

There is also a recent EU directive to 
encourage, and even mandate, its 
adoption in member states by 2016. And 
the UK, Netherlands and Norway are 
among the countries that have already 
made BIM mandatory for publicly-
funded building projects. 

BIM and Benefits
Compared with traditional building 

contracts, BIM creates standardisation 
and a level playing fi eld for all, making 
cost estimations more accurate and the 
comparison of quotes easier. The 
traditional bidding process starts with 
conceptual designs submitted by the 
consultant on which contractors base 
their quote. This often requires bidding 
contractors to seek more information 
from the engineering offi  ce, make 
assumptions or take on a large measure 
of responsibility.   

Having all the information contained 
clearly and accurately within the model 
in advance means the job can be priced 
easily, helping owners to compare bids 
and removing the element of risk for 
clients and contractors alike. Changes 
can still be made at a later stage if 
required, but unnecessary changeorders 
that can add signifi cant cost to the 
project and delay completion are 
eliminated.         

Similarly, BIM helps keep projects on 
track due to its work scheduling 
capability.  The model can be used to 
map a time-line for construction that 
shows when and in what sequence 
components need to be installed.  As a 
result, downtime is avoided, productivity 
boosted and owners can see how quickly 
the work will progress. 

Further down the line BIM can advise 
what maintenance is needed – when a 
component needs to be replaced or a 
piece of equipment serviced, for instance 
– helping owners draw up a maintenance 
schedule to ensure optimum system 
performance and thereby contain costs. 
This facility can be especially useful for 
retrofi ts. 

The advantages of prefabrication are 
widely acknowledged throughout the 
industry and prefabricating using 
grooved pipe joining has proved to 
deliver additional benefi ts. Not 
surprisingly, organisations that many 
years ago latched on to prefabrication as 
a strategy to minimise risk, increase 
productivity and save time on the jobsite 
are now among the fi rst to have 
embraced BIM.  

It is a prime enabler for lean 
construction that can be relied upon to 
facilitate prefabrication: contractors can 
use the 100% correct model to determine 
cut lengths of piping and start 
prefabricating assemblies with total 
confi dence.  Just as prefabricating in 
ideal conditions off  site delivers greater 

Philip  Jans s ens  studied electro mechanics and withV ictaulic for 
more than 15 years, is currently manager of Construction Piping 

Services, the project department within V ictaulic o�  ering a 
broad range of services to installers and engineers to support 

them during the di�  erent phases of a construction project. 
V ictaulic CPS department based in Belgium has a team of 

specialists in M umbai with focus on enhancing the cooperation 
between the di�  erent parties with an eye on increased 

productivity, e�   ciency and quality, from design to construction. 

BIM  provides a visual 
com m unication tool to help 

stakeholders effectively m anage 
project inform ation

D esigning with BIM  boosts 
construction phase perform ance
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effi  ciency on site, so using BIM removes 
uncertainty and eliminates problems 
during construction and installation. The 
philosophy is the same: spend time at 
the earlier stages to reduce problems 
and time spent in the fi eld where the risk 
is greatest. 

Manufacturer and BIM
Leading manufacturers in the pipe-

joining sector have taken steps to allow 
users to eff ectively integrate products 
into BIM software systems. At an 
individual project level, company 
experts work with designers who will 
include systems in their drawings to help 
them understand how the products can 
be best used and routed in specifi c 
software.  

For example, Victaulic works with the 
major BIM software manufacturers, 
including Autodesk, Bentley, Progman 
and Stabiplan, to ensure that its products 
can easily be used within their relevant 
packages such as AutoCAD, Revit MEP, 
Fabrication, MagiCAD and StabiCAD.

BIM confi rms, for example, that 
prefabricated sections can be dropped 
in as required and that there are clear 
access routes for maintenance staff  - or 
otherwise clearly shows if there are 
clashes, in a way that would not be 
possible with other methods.

Advantages over a lifetime
Where changes are needed they can 

be made safely, quickly and easily. For 
instance, if an elbow needs to be moved 
to avoid hitting another component this 
can be done in minutes using the model 
but might take hours in the fi eld. Clicking 
on a component identifi es the product 
and gives dimensions.  

If the designer changes the diameter 
the component also changes and the 
layout drawing and bill of materials are 
automatically updated. This would be 
much more complicated, time-
consuming and costly with another 
method.    

With BIM software programmes such 
as Revit, users can draw all piping and 
other disciplines from the building to the 
ducting and electrical work in one model 
and co-ordinate to ensure no collisions 
or interferences between the diff erent 
systems or trades.  The 3D model is a 
powerful visual representation of how a 
building and its services fi t together– 
useful for contractors and engineers to 
‘walk’ clients through so they can see 
how things are positioned. 

With Revit, users can draw all piping 
and other disciplines from the building 
to the ducting and electrical work in one 
model and co-ordinate to ensure no 
collisions or interferences between the 

diff erent systems or trades.  The 3D 
model is a powerful visual representation 
of how a building and its services fi t 
together – useful for contractors and 
engineers to ‘walk’ clients through so 
they can see how things are positioned.

It confi rms, for example, that 
prefabricated sections can be dropped 
in as required and that there are clear 
access routes for maintenance staff  - or 
otherwise clearly shows if there are 
clashes, in a way that would not be 
possible with other methods.  Where 
changes are needed they can be made 
safely, quickly and easily. For instance, if 
an elbow needs to be moved to avoid 
hitting another component this can be 
done in minutes using the model but 
might take hours in the fi eld.  

Projects that have produced 
drawings using the extensive Revit BIM-
enabled Victaulic CAD library include the 
London Heathrow Airport New Terminal 
2  - recent Building Services Project of 
the Year fi nalist, and the Weggeler centre, 
Almelo – a � agship BIM project in the 
Netherlands. 

Just as CAD and prefabrication have 
revolutionised the design and 
construction functions and become the 
industry norm, so BIM is set to become 
standard practice for the effi  cient whole-
life management of building projects. 

With a growing number of products 
and support available to partners, the 
way forward to project success is clear.
Using BIM to focus on design detail and 
pre-construction work delivers right-
fi rst-time results on the job and allows 
for easy maintenance and smooth 
operation for the life of building. �

BIM  benefits Sum m ary
•  M axim um  project co-ordination 
•  Close partner com m unication
•  Accurate design detail
•  Reliable costing 
•  Early clash detection
•  Quick conflict resolution
•  Less field m easurem ent
•  Fewer change orders
•  Fast &  sm ooth work scheduling
•  W aste and rework reduction
•  U ninterrupted work flow
•  H igher productivity
•  Less risk
•  Lower cost 
•  On-tim e project com pletion

M any im portant global projects that have used the 
Revit BIM -enabled CAD  library from  Victaulic including 

the new London H eathrow Airport Term inal 

Efficient whole-life management of building projects with BIM.indd   28 9/17/2014   11:45:59 AM



DISTRIBUTORS: Air Cool(I): 09821038796 / 28224631/4666 | Amocon Enterpirses: 26864648 / 49 | Cool World: 24174444 | Filko Engineering: 

22676773| Hari Om: 22701183 | International Trade Impex:22677372 / 22672306 | Om Sai: 09324097269 / 09323195925 Bosh Controls: 25470326 

Freeze Cold Enterprises: 09225600696 | Joshi & Co. 24473035 | Megatech: 24479078 | Silver Star: 24473660 Ajanta Electsricals: 

2350283 Shruti Sales: 26577756 / 78077  Canon Refrigeration: 09825028355 Capri Refrigeration: 2632755

HRS: 23259650 | Himgiri Refrigeration:23241111 / 232051500  Tewari Commericial Corporation: 2520334 Reliance 

Refrigeration: 22373964 | Sethia Trading Corporation: 09830048658  Superfreeze(I): 09848010182 Andhra E. & R. 

Co.:07715025 | Usha E. & Corp.: 27715568 Aircon Refrigeration: 22866082 | Hi-Tech Refrigeration: 41130995 / 09341264630   Usha 

Sales Agency: 09843157177 Ref & Al Tr.: 42157733 | Rishabh Enterprises: 28158279 Aircool Centre & Co.: 2523510 / 3510

 Mumbai(022): 

 Thane(022): 

Pune(020):  Aurangabad:(0240): 

 Ahmedabad(079): Baroda(0265):  Surat(0261):  

Delhi(011):  Agra(0562):  Kolkata(033): 

Hyderabad(040):  Secunderabad(040): 

Bangalore(080): Madurai(0452):

Chennai(044): Coimbatore(0422): 

A-160, TTC Ind Area, Khairne MIDC, Thane-Belapur Road, New Bombay - 400 705, India.
Phone: +91-22-2778 2005 | Fax: +91-22-2778 2008 | E-mail: sales@ascontrols.com
Mr. Deshpande : +919867006105

Model

Model

w
w

w
.a

sc
o

n
tr

o
ls

.c
o

m

Model Model Model ModelModel

Model Model

Model

Model Model

Ball Valve Shut Off Valve Liquid Level
Switch

Globe valve HSV
Pilot

Solenoid Valve
Water Flow

Switch

Cold Room Ripening HACCP Telecom Shelter Datalogger

Chiller

Solenoid Valve Liquid Level Controller

TM

Temp. Indicator

CONTROLLERS

VALVES

Freezer

Wall Mount
Controller

SPPR
(LVM)

Humidity Cold Room Control Panel

Door Latch and Hinges Angle Valve



3 0 Cooling India    September 2014

HVA C  solutions

Geothermal energy is 
renewable heat energy from 
the Earth. It’s clean and 
sustainable 

Geothermal Energy is the heat or 
cooling (thermal) derived from the earth 
(geo). It is the thermal energy contained 
in the rock and � uid (that fi lls the 
fractures and pores within the rock) in 
the earth’s crust. 

The use of geothermal energy is not 
limited to heating, but can also be used 
for cooling, humidity control and even 
water heating. When heating, the earth 
acts as a heat source, when cooling it 
acts as a heat sink. 

Applications of geothermal 
energy

To create electricity or to provide 
direct services, such as hot water heating 
or warming of green houses.

Using the thermal mass of soil or 
ground water to drive a heat pump, 
which can be used for either heating or 
cooling applications?

These are known as geothermal 
ground source heat pump applications. 

Ground -source heat pumps use the 
earth or groundwater as a heat source in 
winter and a heat sink in summer. (Using 
resource temperatures of 4OC (40OF) to 
38OC (100OF)). 

Geo ther m al 
H V A C  

S olut ions  
for Indian 

C onditions
G eothermal energy is renewable heat energy from the Earth. 

It’ s clean and sustainable  G eothermal Energy is the heat 

or cooling ( thermal)  deriv ed from the earth ( geo) . It is the 

thermal energy contained in the rock  and fl  uid (t hat fi lls the 

fractures and pores within the rock )  in the earth’ s crust. 
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Geothermal heat pumps tap the 
resources of the earth’s crust to heat and 
cool buildings. 

What is Geothermal Heat 
Pump?

Geothermal heat pumps are self-
contained electrically powered systems 
that take advantage of the earth’s 
relatively constant, moderate ground 
temperature to provide heating, cooling, 
and domestic hot water at a substantial 
savings in the monthly energy bills. 

A geothermal heat pump system 
consists of a heat pump, an air delivery 
system (ductwork), & a heat exchanger a 
system of pipes buried in the shallow 
ground near the building. In the winter, 
the heat pump removes heat from the 
heat exchanger and pumps it into the 
indoor air delivery system. In the 
summer, the process is reversed, and the 
heat pump moves heat from the indoor 
air into the heat exchanger. The heat 
removed from the indoor air during the 
summer can also be used to provide a 
free source of hot water. 

With buried pipes in the ground to 
move heat either in or out of the home. 

The system provides you with space 
heating and air conditioning, thus giving 
you ear-round comfort to any climate 
condition. 

Ho w much does a 
Geothermal system use 
electricity?

Geothermal systems use electricity, 
in a way that benefi ts the customers. 

 • Geothermal provides a steady base 
load [load form the earth’s crust] for 
utilities, avoiding the sharp peaks of 
electricity. 

 • Geothermal systems use electricity, 
to move heat, as the heat is already 
available in the ground they use a lot 
less electricity. 

 • Geothermal systems provide more 
BTU’s per kilowatt - hour then 
compared to any conventional air 
conditioning systems. 
In case of a heat pump, this parameter 

is presented in slightly diff erent ways for 
the heating and cooling modes. For 
cooling, the effi  ciency parameter is the 
Energy Effi  ciency Ratio (EER):

EER = (Total Cooling Capacity in Btu/
hr (Watts)) / (Power Input in Watts)

For heating, the effi  ciency parameter 
is the Coeffi  cient of Performance (COP):

COP =  (Heating Capacity in Btu/hr 
(Watts)) / (Power input in Btu/hr (Watts))

The general EER Values for diff erent 
systems are:
Air source conditioning system: 9.5
Cooling tower conditioning system: 10.5
Geothermal system: 18 

It should be noted that the EER and 
COP are dependent on the Entering 
Water Temperature, Water Flow Rate, 
Air� ow Rate and Entering Air 
Temperatures. Therefore, there is a need 
to be specifi c when comparing EER and 
COP of diff erent units. 

The Environmental Protection 
Agency of the US has recognized 
Geothermal Technology (also known as 

Geo-Exchange) as the most effi  cient and 
environmentally friendly home heating 
& cooling system available. According to 
studies by the Environmental Protection 
Agency, Geothermal systems achieved a 
48% increase in effi  ciency over gas 
furnaces, a 75% increase in effi  ciency 
over oil furnaces, and 40% greater 
effi  ciency over air source heat pumps.

Merits of Geothermal v/s 
Conventional A ir 
Conditioning

Nearly all conventional residential 
and light commercial buildings use 
refrigerant type air conditioning systems 
for cooling the interior space. These units 
all have the familiar outdoor condenser 
units. Variations include packaged 
heating/cooling units and air source 
heat pumps. All use outside air to cool 
the refrigerant, while rejecting heat into 
the surrounding air. These units will be 
referred to as “ air source”  equipment.

Comparisons between Geothermal 
and conventional air source units are 
convoluted because of the sharp 
decrease in effi  ciency of air source 
equipment as a function of outside air 
temperature. Manufacturers of air source 
equipment are quick to post impressive 
EER and SEER (Seasonal Energy Effi  ciency 
Ratios) numbers on their “ high effi  ciency”  
models, but a closer examination of the 
actual performance data shows that 
these lofty numbers do not correlate 
well under realistic installed conditions. 
A typical example of a 3-ton air source 
unit shows manufacturer’s EER as 12.0. 
However, a closer look at performance 
values yields a calculated EER value of 
10.5, at rated conditions. This would 
represent a daytime temperature of 
about 32.2OC. 

When the outside temperature rises 
to 37.7OC, the air source EER drops to 9.2, 
which represents a reduction in 
effi  ciency of 12%. If outside temperature 

Dr  O m P r akas h G  K u lkar ni, Scientist at Global level in the �  eld of 
Renewable Energy and as Inventor of W orld’s �  rst Solar �  ermal/ 

Renewable Energy Based A ir Conditioning / Refrigeration system. 
He is Expert A dvisor invitee to M ERC, GoM , Ex. BOS member on 
Electrical Engg./ E & TC  and Instrumentation Science, Referee for 

PG at Pune U niversity. A lso Governing body member of 
13 Engineering Educational Institutions. 
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rises to 43.3OC, the air source EER drops 
even further to 7.7, which represents a 
reduction in effi  ciency of 27%. This 
means that the unit is requiring 27% 
more electricity to yield the same 
cooling. 

Another aspect of the air source units 
is that the cooling ability of the unit is 
also a function of outside air temperature. 
A typical 3-ton unit can put out 3 tons of 
air conditioning when the outside air 
temperature (at the condenser) is 35OC. 
But, if the outside air temperature rises 
to 43.3OC, the unit can only put out 
approximately 2.6 tons, a reduction of 
14%. Condensers that are clogged with 
dirt or debris will have even further 
reduction in effi  ciency.

The performance of an appropriately 
designed geothermal system is 
independent of changes in outside air 
temperature and humidity. Since the 
temperature of the earth where the 
geothermal occurs is relatively 
unchanged throughout the year, 
Geothermal effi  ciency of both heating & 
cooling seasons is fi xed. Typical effi  ciency 
for a 3-ton Geothermal Systems in 
cooling mode with Entering Water 
Temperature of 20OC is approximately 
17 EER. The following table and chart 
gives a comparison of Geothermal to air 
source units as outside. 

As indicated in the table above, 
Geothermal systems for air conditioning 
are considerably more effi  cient than the 
conventional air source units. Simple 
calculations show that energy costs for a 
Geothermal are nominally 40% less than 
air source; 50% less than air source at 
100 degrees; and can be as much as 55% 
less than air source as temperatures 
rise further.

This effi  ciency analysis is attempted 
to examine like units for an “ apples and 
apples”  comparison. It has not included 
the eff ect of a Geothermal 
“ desuperheater” , the hot water feature 

capability. With warm-hot climates, if the 
Geothermal is used to provide 
supplemental hot water to a 
conventional gas or electric water heater, 
the effi  ciency disparity becomes even 
greater. With the Geothermal 
“ desuperheater”  (HWG – Hot Water 
Generator) in service, hot water in warm-
hot climates such as India essentially 
becomes free.

GH G Reduction - 
Geothermal Building Cooling 
Systems

Comfort cooling load is increasing 
the demand of electricity in tropical 
countries. As the living standards rise in 
these areas, so will the demand for 
electricity. In India, roughly 30 per cent 
of the demand for power comes from 
buildings sector. Additionally, water 
resources are also getting stressed. Thus 
there is a need from the users and 
owners of buildings to reduce the energy 
required for air conditioning as well as 
water consumption. Geothermal Cooling 
System by Green India Building Systems 
and Services Pvt. Ltd. (GIBSS) is an 
innovative technology that replaces the 
rejection of heat to ambient air in the 
conventional systems by the rejection of 
heat to ground. In conventional air-
conditioning systems, the cooling 
effi  ciency depends on atmospheric 
temperature. If the atmospheric 
temperatures are higher, effi  ciency of 
the air-conditioning system is lower and 
vice versa. The key innovation behind 
Geothermal Cooling System is the 
designing of a heat exchanger system 
that uses the earth temperature, which is 
much lower than atmospheric 
temperature to reject the heat. Lower 
temperatures signifi cantly improve the 
effi  ciencies of the air-conditioning 
systems. Apart from saving energy, 
Geothermal Cooling System through its 
close loop piping system also prevents 
the loss of water and does not require 
chemical cleaning. This piping system 
helps channelize the building heat into 
the earth. The innovation also uses 
harvested rainwater, which is distributed 
evenly throughout the geo-fi eld. The 
rainwater helps in enhancing the heat 
transfer effi  ciency of the geo-fi eld. GIBSS 
uses 13 diff erent strategies to address 

various conditions of the ground and 
optimizes the use of energy accordingly.

At GEO-HVAC we focus on 
geothermal heating and air-conditioning 
solutions tailored to the Indian climatic & 
geological conditions. After spending a 
considerable amount of time on R&D, it 
is now determined conditions under 
which these geothermal systems will be 
feasible in India. 

Geothermal Systems for heating and 
air-conditioning use the ground as a 
source for heating or a sink for cooling. 
Typically the ground temperatures are 
much cooler than the ambient air during 
summer and warmer during winter. This 
results in the system consuming much 
lower energy than other conventional 
systems.

Geothermal systems are most 
common in the United States and 
Scandinavian countries. Compared to 
conventional systems they are much 
more energy effi  cient when there are 
extreme seasonal temperature 
variations. Coupled with government tax 
rebates opting for these systems is a no-
brainer. 

However in India where the seasonal 
variations are much milder, the cooling 
requirements being signifi cantly greater 
these systems become less eff ective. 
Hence a through engineering analysis is 
needed to determine the optimum 
system whether it is geothermal, air-
cooled or cooling tower for a given 
location and load profi le. 

EER Comparison Geothermal v. 
Air Source Cooling 

Outside Temp 32.2 OC 37.7 OC 43.3OC

Geothermal 17 17 17

Air Source 10.5 9 8
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The main advantages these systems have over conventional 
systems is a signifi cant reduction in peak power consumption 
at peak loads and lower operation and maintenance costs. In 
places where the power supply is erratic this will result in a 
reduction of the capacity of the backup generator. The typical 
life of these systems is around 15 to 30 years, though many 
have been in operation for much longer periods.

Various applications of Geothermal are
 • Air-Conditioning
 • Process Cooling
 • Industrial Heating
 • Industrial Drying.

With a geothermal heat pump, you can tap the clean, 
renewable heat beneath your feet. Although geothermal 
heating and cooling systems are not that well known by the 
public, they have a proven track record that stretches back 
decades. In fact, there are more than one million geothermal 
heat pumps in operation around the world.

The technology is also called earth-coupled, ground-source 
or ground-loop heating and cooling, and the sector is distinct 
from the more familiar geothermal energy. In the latter process, 
engineers take advantage of hot water near the earth’s surface, 
or inject water down into hot rocks, in order produce electricity.

But you don’t have to live near volcanic activity to take 
advantage of a geothermal heating and cooling system. All you 
need is to bury some pipe into the ground around your home, 
and a heat exchanger -- similar to the one in your window air 
conditioner -- will magnify the eff ects of the temperature 
gradient, producing exceptionally even, quiet heating and 
cooling.

There is a lot of heated debate over what climates are 
optimal for earth-coupled climate control systems, but in 
researching our recent book Geothermal HVAC, we talked to 
folks with many successful installations all over the world, from 
chilly Alaska to the scorched Southwest, and from tropical 
islands to the Middle East. A properly built geothermal system 
can readily provide 20 years of reliable heating and cooling, 
with minimal maintenance. You need only a small amount of 
electricity to run fans and controls, so you slash your carbon 
footprint.

With a geothermal system, the ground-loop and heat 
exchanger provide all the hot water your home needs, so you 
no longer need to pay to heat it up. That saves an average of 
minimum INR 3000 a year, according to the DOE. If you are 
calculating out to 20 years, the estimated life of the system, add 
an average annual increase of 4% to that, to account for steadily 
rising utility prices.

Geothermal H VAC Myths Busted
• Geothermal HVAC systems are not considered a renewable 

technology because they use electricity.
Fact: Geothermal HVAC systems use only one unit of 

electricity to move up to fi ve units of cooling or heating from 
the earth to a building.

 • Photovoltaic and wind power are more favorable renewable 
technologies when compared to geothermal HVAC systems.
Fact: Geothermal HVAC systems remove four times more 
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kilowatt-hours of consumption from the electrical grid per 
dollar spent than photovoltaic and wind power add to the 
electrical grid. Those other technologies can certainly play an 
important role, but geothermal HVAC is often the most cost 
eff ective way to reduce environmental impact of conditioning 
spaces.

 • Geothermal HVAC needs lots of yard or real estate in which 
to place the polyethylene piping earth loops.
Fact: Depending on the characteristics of the site, the earth 

loop may be buried vertically, meaning little above-ground 
surface is needed. Or, if there is an available aquifer that can be 
tapped into, only a few square feet of real estate are needed. 
Remember, the water is returned to the aquifer whence it came 
after passing over a heat exchanger, so it is not “ used”  or 
otherwise negatively impacted.

 • Geothermal HVAC heat pumps are noisy.
Fact: The systems run very quiet and there is no equipment 

outside to bother neighbours.
 • Geothermal systems eventually “ wear out.”

Fact: Earth loops can last for generations. The heat-exchange 
equipment typically lasts decades, since it is protected indoors. 
When it does need to be replaced, the expense is much less 
than putting in an entire new geothermal system, since the 
loop or well is the most pricey to install. New technical 
guidelines eliminate the issue of thermal retention in the 
ground, so heat can be exchanged with it indefi nitely. In the 
past, some improperly sized systems did overheat or overcool 
the ground over time, to the point that the system no longer 
had enough of a temperature gradient to function.

 • Geothermal HVAC systems only work in heating mode.
Fact: They work just as eff ectively in cooling and can be 

engineered to require no additional backup heat source if 
desired, although some customers decide that it is more cost 
eff ective to have a small backup system for just the coldest days 
if it means their loop can be smaller.

 • Geothermal HVAC systems cannot heat water, a pool, and a 
home at the same time. Fact: Systems can be designed to 
handle multiple loads simultaneously.

 • Geothermal HVAC systems put refrigerant lines into the 
ground.
Fact: Most systems use only water in the loops or lines.

 • Geothermal HVAC systems use lots of water.
Fact: Geothermal systems actually consume no water. If an 

aquifer is used to exchange heat with the earth, all the water is 
returned to that same aquifer. In the past, there were some 
“ pump and dump”  operations that wasted the water after 
passing over the heat exchanger, but those are exceedingly 
rare now. When applied commercially, geothermal HVAC 
systems actually eliminate millions of gallons of water that 
would otherwise have been evaporated in cooling towers in 
traditional systems.

 • Geothermal HVAC technology is not fi nancially feasible 
without subsidy and local tax incentives.
Fact: MNRE and local incentives typically amount to 

between 30 percent of total geothermal system cost, which can 
often make the initial price of a system competitive with 
conventional equipment. However, new installation practices 

are reducing costs, to the 
point where the price is 
getting closer to 
conventional systems 
under the right 
conditions. But it is very 
important to consider on 
the basis of Life Cycle 
CAPEX + OPEX.

Factors that help 
reduce cost include 
economies of scale for 
community, commercial, 
or even large residential 
applications and 
increasing competition 

for geothermal equipment (especially from major brands like 
Bosch, Carrier, and Trane). Open loops, using a pump and 
reinjection well, are cheaper to install than closed loops.

Geocooling, Geoheating for home
750’ of 1”  black PVC (irrigation pipe) buried 4’ down under 

a 1000 sq.ft. area provide heating in winter and cooling in 
the summer. It is observed that 80 F air coming in one side of 
the heat exchanger comes out at about 68 F. Very nice! It 
seems that for about 150W of pumping and fanning, we’re 
getting a 15 F drop in temperature for the air that passes 
through. 

Once the cost of energy includes more of the externalities, 
it is sure all houses will be built with buried loops in the near 
future this is way more efficient cooling than compressor-
driven A/C. And that’s only the beginning temperature 
difference can be used for all kinds of good things.
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The two pictures herein are of the 
heat exchanger - mark I. Two old Ford 
F-150 radiators and a box fan sit in a 
washing machine � ood pan; the cool 
water comes from under the back yard, 
branches through the two radiators, and 
returns to the back yard. The fan pushes 
room air through the radiators and that 
air comes out cooled. �

Schem atic of the cooling set-up (Photos courtesy: Jay Engg.)
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This is what we learned when 
recently we got an opportunity 
to design a Ventilation system 
for a chemical factory for one of 

the leading manufacturers of industrial 
adhesives. Previously we had designed 
ventilation systems for automobile and 
transformer manufacturing factories, & 
buildings but to design ventilation 
system for a chemical factory was our 
fi rst experience. Here we are sharing our 
approach & experience while designing 
this system.

The basic intention of installing a 
ventilation system is to ensure that the 
people in that particular area are 
provided suffi  cient air so that they are 
able to work or live comfortably in that 
area for long hours. The idea is to provide 
suffi  cient fresh air to all occupants and 
dilute the air to reduce the 
contaminations so that there is no or less 
harm to people working in that area.

A chemical process zone has more 
complications than other areas. In a 
typical chemical process area, there is 
heat due to radiation of heat from 
surface of jacketed vessel, reactors, 
condensers, heat exchangers, pumps, 
motors, compressors, lighting, solar heat 
gain through windows, heat released 
from human body due to metabolic 
activities. With heat there is also release 
of chemicals from � anged joints, pump 
gland, valves etc. which may have ill 
eff ect on body if their concentration 
reaches the allowable limit which is TLV 
(threshold limit value). TLV is diff erent for 
diff erent chemicals based on their 
capacity to harm human health. National 
Building Code also has prescribed fi xed 
Air changes per hour for particular zones. 
Hence air � ow rate required for 
ventilation for chemical zone shall be 
such that it is able to satisfy all above 
requirements; system shall also be 

V en tilation  

System D esign
for a C hem ical Factory

Energy from sun in the 

form light comes to earth 

and tak es many forms by 

interacting with different 

matters;  in the same way 

the same engineering and 

science principle forms many 

technologies for different 

applications in different 

env ironment.
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design with view of taking care of all safety aspects which are 
need of such environment so that it doesn’t harm human, 
environment, and property.

The factory for which we have designed ventilation system 
is a two � oor building consisting of basement, ground � oor, 
fi rst � oor, and second � oor. Basement is use to store ram 
materials, fi rst � oor has a process area, ware house for product 
storage, & utility block. First and second � oor are process areas, 
second � oor also have a control and an electrical panel room. 

 Following methodology was adapted to calculate the air 
� ow rate for each area:

 • Collection / measurement of following data for each process 
area:

 • General arrangement and building drawing
 • Dimensions of process area 
 • No. of person in each area
 • No. of lighting fi xtures and their wattages
 • No. of electrical equipments (Motors, computers, 

printers, panels, ovens etc.) and their wattages
 • Dimensions of process equipments
 • Surface temperatures of all process equipments (Heat 

exchangers, condensers, reactors, storage vessels, tanks, 
distillation columns etc.)

 • List of chemicals being used and their quantity
 • Material safety datasheet of all chemicals being used.
 • No. of valves, pumps, � anges which are used for each 

chemical
 • No. of windows with their dimensions and their 

direction.
 • Refer National Building Code for the air changes per hour 

for particular area.
 • Calculate air � ow rate required for ventilation based on air 

changes per hour from National building code and 
dimensions of that particular area.

 • Calculate heat load due to lightings, equipments, surface 
heat loss from process equipment, human heat load  and 
fi nd the air � ow rate required to maintain the room 
temperature some OC above the ambient temperature. To 
keep it some degree above or less than ambient is as per 
the choice of client.

 • From all the chemicals which are being used in the process 
area select the chemical which has least Threshold limit.

 • TLV values are available in Material Safety Datasheet for 
each chemical.

 • Find the leakage rate from valves, � anges, pumps etc. This is 
the diffi  cult thing to do. We have calculated this by 
considering the standard leakage rate. Also since all valves, 
� ange doesn’t leak we have arbitrarily selected no. of valves 
or � anges which may leak by discussing with client.

 • After fi nding the leakage rate the air quantity was calculated 
to keep the concentration level not more than Threshold 
limit value.

 • Air � ow rate calculated from all three methods were 
compared and the greatest of them was selected as fi nal 
value.

 • Exhaust air � ow rate was kept as 5% less than supply � ow 
rate to keep some positive pressure inside to avoid 

contaminations from other areas for closed areas; and for 
areas with opening on all side exhaust fans were avoided or 
were provided of lesser quantity.

Material of construction for fans 
After fi xing the air quantity, the next task was to select the 

fans with proper Material of construction. Selection of Material 
of construction for fan was important step because of presence 
of highly ignitable gases in atmosphere which have low � ash 
points. These gases in suffi  cient quantity can catch fi re in 
presence of even small spark in ambient temperature. This is 
the reason why we had selected AMCA type A fan for exhaust 
because they are more likely to be in contact with these highly 
ignitable gases, while Type C fans were selected for Supply fan 
which were placed in open environment and are least likely to 
be in contact with the ignitable gases.

Sheet metal work
We had selected telescopic branched network duct system 

to avoid chances of any portion of area forming hot or cold 
zone. The velocities in the duct and branch were kept on 
optimum level to avoid higher pressure drop in system. 
Dampers were installed in main header and in branched for 
� ow control. Earthing jumpers were installed for all � anged 
joint to avoid charge buildup and hence formation of sparks.

Electricals and Instrumentation
These were also selected keeping the hazardous 

environment in mind. All fan motors, and local on off  switches 
were selected � ame proof and provided with earthing to avoid 
charge build up. IP 55 panels were selected which has high 
quality of resistant for this environment. Flow sensor and 
temperature sensors were installed to give signals in case of 
less quantity of air than required and during high temperature; 
these sensors were also � ame proof type. Fire dampers were 
installed to sense the fi re and trip the ventilation system in case 
of fi re in the zone.

Apart from above diff erent designing methodology, 
diff erent methodology was adopted for installation activities 
also to take care of all safety aspects required for such 
environment. 

Above methodology is a good way to design ventilation 
systems for chemical factories however this is not the foremost 
method, the designer should be able look each assignment 
with a new view as each chemical factory is unique in its own 
sense and has unique obligations. Looking each assignment 
with fresh eye help us to understand the requirements of that 
assignment and help us to break our prejudices which leads to 
faulty design. �

R ajes h Des hp ande, 
M anaging Director of Energetic 

Consulting Pvt Ltd (ECPL), 
is BTech Chemical Engineering.
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There are certain steps to be 
adopted for better air-
conditioning physcrometry is 
important parameters to 

maintain good air-conditioning 
perfection is also needed in the process. 
In order to achieve true or complete air 
conditioning, the following process 
(operations) have to be carried out, and 
hence, in the equipment of the air 
conditioning plant, the units performing 
these duties are used:

Air Purification
The fi rst operation in air conditioning 

is cleaning of outside air so as to make it 
free from dust, dirt, soot, germs, and 
other impurities. This is achieved by 
passing outside air through air fi lters, 
which are made out of expanded mesh 
(wire net), glass wool, hemp, fi bers etc. 
Before the air fi lters are fi tted they are 

coated with viscous substances. When 
the outside air is passed through the wet 
air fi lters or viscous air fi lters (Fig. 3-3), 
impurities are caught and clean air (free 
from dust etc.) is allowed to enter the 

A ir 
C onditioning 

P roces s

Fig. 3-3: Viscous (wet type) air filter
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conditioning plant. Wet fi lters can be 
removed, cleaned with cleaning 
compound allowed to dry, then dipped 
in oil and refi tted. Sometimes, dry air 
fi lters are used which can be removed, 
cleaned and renewed whenever 
necessary. If the proportion of dust in 
the outside air is very high, water fi lters 
(air washers) are employed for cleaning 
the air.
Water Filters OR Air Washers 

Water can easily carry away the 
impurities which can be wetted by it, 
from the air. But the impurities like 
carbon particles which cannot be wetted 
by water, are not cleaned from the air by 
it. Thus, water can work as a fi ltering 
agent.

The spray type of fi ltering method 
provides some humidity control. The 
water is sprayed in the passage of air to 
be cleaned in the form with dirt and will 
remove most of the dirt from the air. This 
method is mostly used in large units.

The second method is to use loosely 
woven cotton cloth. This cloth is wetted 
with water and then placed in the 
passage of air over the wire frames so 
that the air may be drawn through when 
it is placed in a plane perpendicular to 
the plane of motion of the air (Fig. 3-4), 
or it may pass over the cloth when it is 
placed in a plane, parallel to the plane of 
motion of air. The cloth is kept wet by 
means of drip of water slowly falling 
from the perforated pipe at the top or by 
wick action if one end of the cloth is 
dipped into the vessel containing water.

In the third type of water fi lter, 
condensing coil is used. If this coil is 
operating below dew-point temperature 

of the air to be conditioned, most 
of vapour of vapour of the air will 
condense on the outer surface of 
the coil in the form of water 
particles. The air passing over 
these water particles will lose 
much of its dirt. When suffi  cient 
moisture is formed, it drips down 
with dirt and is drained out through the 
drain pipe.
Activated Carbon Filters   

In this type of fi lter, activated carbon 
in the charcoal form is used. A number of 
sheets of carbon are placed horizontally 
with a certain gap between two adjacent 
sheets in two vertical supports. This 
structure is again placed into a 
framework which will fi t exactly over the 
structure. This type of fi lter is extensively 
increasing in the fi eld of air conditioning 
and refrigeration with a great success. 
The charcoal will absorb as much as 50% 
of its weight of foreign gases. This type of 
fi lter when used for a long time becomes 
inactive, and to reactivate it, it is baked at 
500OC to drive out the absorbed gases. 
They are also available in the form 
of canisters.

Temperature Control
  The second important process in 

air conditioning is to control or to 
regulate the dry bulb temperature by 
various psychometric processes. This is 
attained by simple heating or cooling 
which may be associated with 
humidification or dehumidification 
process.

Heating of air means raising the dry 
bulb temperature. It can be attained by 
passing air over the heating surfaces. 
The air heating surfaces are located 
outside the room to be conditioned. 
The air heated to desired temperature 
flows to the room by the fan action. In 
any heating system, air is the ultimate 
carrier of the heat, while steam or hot 
water may act as intermediate carrier, 
between the furnace (source of heat) 
and the air. Electric Heaters are also 
installed in the path of air leading to 
the conditioned space for heating the 
air. If the relative humidity of the 
outside air is of such a range that the 
desired R.H. as well as the inside dry 
bulb temperature can be obtained by 
merely heating the air, then the process 

becomes simplified. Pre-calculated 
quantity to attain in this manner.

Cooling of air means lowering of the 
dry bulb temperature. It can be attained 
by passing the air over the evaporator 
coils of the refrigerating system in a 
simple case, as is done in the room air 
conditioner. Here, the relative humidity 
aspect is neglected or is of such order 
that its gets adjusted by itself. However, 
in large installations, cooling is obtained 
by injecting chilled water in the air 
passage to lower its temperature to dew 
point temperature of the air in its fi nal 
condition and later on it is heated by a 
heater to the desired temperature. This 
shows that even for controlling the 
temperature (i.e. heating and cooling), 
the processes of humidifi cation and 
dehumidifi cation automatically get 
involved.

We have seen that it is possible to 
bring about adiabatic saturation of air. 
Here, the sensible heat of air is reduced 
(i.e. dry-bulb temperature is lowered) 
but this heat recovered as latent enthalpy 
is utilized for the wet-bulb temperature 
does not change since the enthalpy of 
air is unaltered.

In winter it may be necessary to heat 
the air as well as to humidify it. For this 
purpose, spray water temperature must 
be above the dry-bulb temperature of 
the entering air. We must also supply 
heat continuously to spray water so that 
the temperature of water may not fall to 
the wet-bulb temperature of air (spray 
water re-circulated without heating will 
soon fall to wet-bulb temperature). This 
implies that the circulating water must 
be heated.

There are two types of cooling coils 
in general use for air conditioning 
purposes. They are direct expansion type 
and secondary refrigeration type. In case 
of direct expansion type, the refrigerant 
is expanded directly through the 
expansion valve, i.e. Throttle valve, and 
then it is passed into the coils for the Fig. 3-4: W ater filter or Air washer
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cooling eff ect to be produced by it. In 
this type, the transfer of heat from air to 
refrigerant in the air conditioning plant 
takes place, and it may be parallel � ow, 
counter � ow or cross-� ow. In most of the 
cases, they are provided with fans so as 
to increase the eff ective heat transfer 
surface. For larger air conditioning plants 
generally secondary refrigeration system 
is used. In this system, chilled water is 
used for producing cooling eff ect. This 
water is cooled to the required 
temperature in the evaporator of a 
refrigeration system employed in a 
centralized place. This chilled water from 
the evaporator is distributed to the 
required place for producing the cooling 
eff ect for air-conditioning purposes. 
Sometimes, brine is also used instead of 
chilled water, because water freezes at 
00C while brine does not, and hence it 
can work satisfactory below 0OC also.

Humi dity Control 
The third important process in air 

conditioning is to control humidity. This 
is achieved by the process of 
humidifi cation (increasing humidity) or 
dehumidifi cation (decreasing humidity).

Humidifi cation is accomplished by 
addition of steam to air but common 
practice is to supply warm water. Because 
humidifi cation is desired in winter and at 
the same time heat must be added to 
make up heat losses from the 
conditioned space, common practice is 
to heat and humidity the air at the same 
time.

Humidifi cation by steam may be 
divided into two categories: A direct 
type in which water is sprayed in highly 
atomized state into the room itself which 
is to be air conditioned.

An indirect type which employs 
special humidifi er as described here 
after. These devices consist of:

 • A chamber or casing which is 
provided with a system of spray 
nozzles,

 • A tank at the bottom for collecting 
the spray water, and

 • An eliminator section at the delivery 
end of the chamber, for removal of 
drops of entrapped moisture from 
the air leaving the chamber.
Humidifi cation may be accomplished 

in three diff erent ways with an air washer:

 •  Using recirculated spray water 
without prior heating of air,

 •  Pre-heating the air and washing it 
with recirculated water, and 

 •  Using heated spray water.
Dehumidifi cation is the reduction of 

water vapour content of air. 
Dehumidifi cation can be accomplished 
by the use of an air washer or by use of 
absorbents. It is normally done by 
cooling the outside air below the dew 
point temperature so that it loses 
moisture by condensation. Moisture 
removal is obtained when the spray 
water temperature is lower than the dew 
point of the entering air.

Dehumidifi cation can also be 
achieved by using absorbents. 
Absorbents are the materials having 
capacity for absorbing moisture. The 
materials used as absorbents are: 
activated alumina, silica gel and calcium 
chloride. These are useful only for small 
room air conditioners (window units).

Dehumidifi cation system can also 
consist of an air washer in which very 
much chilled (cold) water, whose 
temperature is kept equal to the dew 
point temperature of the room air, is 
sprayed on fresh air coming out from the 
fi lter (1-2). By this, the outside air is 
cooled below its dew point temperature 
(2-3) and hence its surplus moisture is 
separated out and any extra moisture is 
removed in the eliminator (3-4). 
However, the dry-bulb temperature 
desired in the conditioned space. Hence, 
a heating element (4-5) is necessary in 
the dehumidifi cation system. Common 
practice is to use a heater, either steam 
or gas operated and is placed after the 
air washer chamber (Fig. 3-5). The air is 
then supplied to the conditioned space 
by fans or blowers.

Thus, it will be seen that spray 
chamber (air washer) through which air 
passes on its way to the conditioned 
space can act as air cooler, dehumidifi er 
or air cleaner (washer), depending upon 
the purpose for which it is required.

If suffi  cient time is available, air will 
leave the air washer fully saturated. This 
is only an ideal case and in practice the 
saturation achieved is about 95%.

The various types of humidifi ers used 
for humidifi cation of air are:

In Open tray humidifi er a large 
surface of the water is exposed to air to 
be humidifi ed. This is shown in Fig. 3-6. 
The warm air � owing through the duct is 
passed over the large surface of water 
which is contained in the tray. 

The level of the water in the tray is 
controlled by the � oat valve. The water 
pipe connects the tank to the water tray. 
A metal � oat, � oating on the top of the 
water surface and projecting in the 

Fig. 3-5: D ehum idification system  with air washer

Fig. 3-6: Open tray hum idifier

Fig. 3-7: Spray noz z le type 
hum idifier
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passage of warm air gets warmed and it 
transfers the heat to the water in the tray. 
The water temperature is raised and 
its evaporation is accelerated to 
humidify the air.

In spray nozzle type humidifi er, 
humidifi cation of the air can also be 
done by using spray nozzle in the warm 
air duct as shown in Fig. 3-7. The water is 
led to the spray nozzle under pressure 
from the tank through the pipe. The 
water is atomized and mixed with warm 
air � owing in the duct. The water � ow is 
controlled by the valve.

In shallow pan and hot water or 
steam radiator type humidifi er, cold air 
passing in the duct when passes over the 
heater coils, is warmed. The heater coils 
contains hot water led through the pipe 
and the cold water is taken out through 
the pipe. There is a pan placed on the top 
of the heater coils, so that the water 
contained in the pan gets heated and 
steam formed due to heating gets mixed 
with the � ow of the air as shown 
in Fig. 3-8.

Revolving wicks type humidifi er, is 
shown in Fig. 3-9. In the duct of warm air, 
a revolving drum is placed. The 
circumference of this drum is covered 

with woolen wicks placed along the axis 
of rotation. The tray contains water. The 
water is led through the pipe and the 
level of the water is controlled by the 
� oat. The surplus water is drained out 
through the pipe, when the drum 
rotates. The lower portion of the drum is 
dipped into the water in the tray. The 
wetted wicks after coming out of the 
water come in contact with warm air 
passing over them. The water vaporizes 
and the air gets humidifi ed. This process 
goes on continuously so long as the 
drum rotates. The rotation of the drum 
also helps to a little extent in producing 
the draught of the warm air. A certain 
amount of water is splashed out by the 
wicks into the space of warm air and the 
air gets humidifi ed.

In shallow pan and furnace type 
humidifi er method of humidifi cation, an 
shallow tray is provided on the top of the 
coal furnace. This tray contains water 

and the level of the water is controlled 
by the � oat valve. The water is supplied 
from the tank through the pipe. The cold 
air which is warmed by the furnace 
passes over the tray. This warm air will 
evaporate water to some extent. The tray 
being on the top the furnace, most of the 
heat of evaporation is obtained from the 
� ue gases. Thus, the evaporated water 
vapour will humidify the air.

Electrically operated space 
humidifi er is shown in Fig. 3-11. It consist 
a cabinet in which a water tray and an 
electric resistance heater are installed. 
When the switch is operated, the heater 
generates heat which is utilized to heat 
the water contained in the tray. The 
steam generated is mixed and forced out 
of the humidifi er by the draught 
produced by the fan. This fan is controlled 
by the control switch. The water level in 
the tray is controlled automatically by 
the � oat valve. The water is fed into the 
tray from the tank through the pipe. The 
air which � ows from space to be 
humidifi ed, is directed to enter into the 
cabinet by the louvers. Louvers discharge 
the air in a particular direction into 
space. Both louvers are gravity 
controlled. There is a cover on the top of 
the cabinet for inspection.

Control of A ir Motion
A fan is used to circulate the air and 

maintain a constant pressure at all 
outlets to the building or room. Ducts 
(pipes) are provided along the length of 
room to carry the conditioned air evenly 
over the room and to return it to the 
cooling element of air conditioned plant. 
The ducts are fi tted with outlets called 
grilles through which air comes out. The 
grilles are provided with shutters (which 
have variable openings) for controlling 
the quantity of conditioned air.

In most air conditioning plants, 
whether for summer cooling or winter 
heating, a large part of total conditioned 
air supplied to the conditioned space is 
recirculated. The air that has been 
removed from the conditioned space is 
reconditioned in the air conditioning 
plan and then returned to the 
conditioned space. Usual practice is to 
allow 5 to 10% of fresh (outside) air to be 
drawn in by the fan and mix it with the 
room air to be recirculated. �

Fig. 3-8: Shallow pan &  hot water 
or steam  radiator type hum idifier

Fig. 3-10: Shallow pan and 
furnace type hum idifier

Fig. 3-11: Electrically operated 
space hum difier

Fig. 3-9: Revolving wicks 
type hum idifier
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solar A Cs

This article presents the  

annual performance of energy 

effi ciency improv ements in 

split AC s powered by solar 

photov oltaic power ( S P V ) . 

The basic idea in the use of 

SPV pow er is to minimize 

the power input through 

a combination of different 

energy reducing techniques. 

The advances in electronics, 
power electronics and software 
now enable the integration of 
these energy reducing solutions 

into cost eff ective control systems to 
provide smooth tracking of the load by 
the air conditioner (AC). Use of  mixed AC 
systems (compression chillers and 
ambient air cooling), ice energy storage  
are two techniques for energy saving 
and load curve smoothening to interface 
with SPV powered systems. Typical ice 
storage for a 2 TR system is 12 TR-h. With  
SPV power plants the storage 
requirement is around 45-55% of the 
gross SPV electrical energy generated. 
Ice storage systems give good cost 
economics in situations of variable 
power sources like SPV. Two important 
indices of energy effi  ciency are as 
following.

Inherent energy efficiency 
characteristics

Specifi c electric  power (SP) (kW  of 
electric power input per tonne of 
refrigeration =  kW/TR)

EER (energy effi  ciency ratio) =  
cooling load in W/electric input in W

The specifi c power (SP) is in the range 

of 0.9 to 1.1 kW/TR for 4 star split air 
conditioners. EER expressed in W/W it is 
generally in the range of 3.2 to 5.0 for 
4 and 5 star rated ACs. 

Installed energy efficiency 
characteristics

The on time to total time ratio is ratio 
of the period under which the AC plant is 
in operation and drawing full active 
power  to the total time period under 
consideration (24 hours/day; 720 hours/
month or 8760 hours/year). This is a 
temperature dependent factor and is 
designed to be around 0.3 for the of  
ambient temperature of 33-34OC. As the 
temperature shoots up this ratio also 
increases. Theoretically this ratio should 
be zero when the ambient temperature 
matches with the comfort temperature 
of 23OC but invariably the building 
inside temperature will be several 
degrees higher than the outside ambient 
temperature because of greenhouse & 
heat trap. 

The minimum energy consumption 
is the energy required to condition the 
volume of air (sensible + latent heat) in 
the given space and to maintain it for the 
given time slot.  The energy  input must 

A nnua l 
P erform ance 

of S olar 
P hotovo ltaic 

b ased  S p lit A ir 
C onditioner s 

wi th Ice Ener gy 
S torage and  
M ix ed  m ode 

op eration
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precisely track the 
minimum task energy 
and the gap (between 
the AC energy and 
the task energy) must 
be maintained at the 
minimum. 

Specifi c energy 
consumption (SEC) 
(kWh/TR/day) for a 
given load pattern. 
The SEC can also be 
declared for a 
monthly or yearly 
time slot as kWh/TR/
month or kWh/TR/
year. 

In Indian conditions for normal offi  ce ACs the energy 
consumption is 5-6 kWh/TR/day. For round the clock AC  for 
equipment loads it is around 12-18 kWh/TR/day. The energy 
consumption is highly task specifi c and can vary with the task 
as well as the status of the insulation  of the conditioned space. 
For computing the SEC, besides the inherent characteristics, 
the on time to total time ratio is also required. This is an installed 
characteristic of the system specifi c to the particular location. 

As per the Energy Conservation Building Codes (ECBC)  
which is an index based on plinth area of the building (m2) the 
energy benchmark for buildings with AC is 120 kWh/m2/year of 
which around 80-90 kWh/m2/year  is for AC systems. This does 
not consider the inherent characteristics, viz., kW/TR. In other 
words the energy consumption is  indexed purely on the basis 
of plinth area. This is also  internationally accepted annual 
performance index is the SEC (specifi c energy consumption) in 
kWh/m2/year.  

Both the inherent as well as the installed  energy effi  ciency 
characteristics are important and the design strategies must 
address both these. 

State-of-the-art evaluation facilities  for determination of 
EER of AC systems are available at CPRI where these can be 
tested under diff erent conditions of external and internal 
conditions. Air conditioners being major consumers of building 
energy and power bills of commercial establishments, the 
intervention of advanced control strategies is essential to 
achieve the energy effi  ciency and energy saving. 

Energy effi  cient advanced controls focus on several control 
features such as the following:

 • Shifting between fan operation and compressor operation
 • Variable speed operation of refrigerant compressors

 • Programmability of time slots  over a period of 24-48 hours 
in intervals of 30-60 mins. 

 • Air conditioning involves heating when the ambient 
temperature is below the comfort condition (22 ± 2OC, 
relative humidity: 50% –  5%, air velocity: up to 0.25 m/s) & 
cooling when it is above it. Task optimization involves 
altering these comfort conditions to achieve energy saving. 
This is a three element control of ambient temperature, 

conditioned space temperature and the set point temperature. 
The logic is that if the ambient temperature is lower than the 
conditioned space temperature, then the air fans will be 
energized and the conditioned space will be cooled (sensible 
cooling) through the ambient air. This process will continue 
until the ambient temperature and conditioned space 
temperature are equalized. If the set point temperature is lower 
than the conditioned space temperature after equalization of 
the ambient and conditioned space temperatures, then the 
compressors will operate. This scheme improves the energy 
effi  ciency of the overall system because the power rating of the 
blower is only  0.2 kW/TR as compared to 1.0kW/TR of the 
compressors (for a 1-2 TR system). This scheme is ineff ective 
when the conditioned space temperature is lower or equal to 
the ambient temperature. However, it can be modifi ed to take 
advantage of the lower ambient temperatures during nights.

Figures 1 & 2 give the annual variation of dry bulb 
temperature and cooling load for Bangalore. Figures 3 and 4 
give the annual variation of dry bulb temperature and cooling 
load for Delhi. The electrical energy consumption in four cities 
is given in Table 1. 

Figures 7 & 8 give the solar power input vis-a-vis the load 
requirement of conventional split AC system of 2 TR in normal 
mode of operation (AC + ice storage). During the period of no 

M  Siddhar t ha Bhat t  is A dditional Director and Divisional 
Head of Energy E�   ciency & Renewable Energy Division of 

CPRI, Bangalore. He has published over 45 international 
papers in the area of energy e�   ciency and one book. He has 

developed several energy products and holds 5 patents. He has 
received many awards such as A ward for Science and 

Technology, CBIP Best paper A ward etc.

Fig. 1: D ry bulb tem perature variation 
over the day for Bangalore
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or low cooling load the 
ice build system is 
operated and ice melt 
system is operated when 
there is no solar power. 
Figures 9 & 10 give the 
views of split AC in mixed 
mode operation (AC + 
fan+ ice storage). Typical 
capacities are given in 
Table 2 and typical cost 
economics are given in 
Table 3.

SPV power for 
split ACs and ice 
storage systems

Another dimension to 
the AC control is the 
smart grid confi guration 
where the grid peak or 
the load  on the grid  is a 
parameter for 
communication with the 
AC. In this typical demand 
side management 
environment, the AC load 
has to respond  

Sl. No. Particulars
Normal AC 

mode
Mixed mode Units

1 Energy per day 17.11 11.66 kWh/day

2 Size of  SPV 2.41 1.64 kWpeak

3 Area 13.68 9.32 m2

4 Capital cost 0.80 0.80 Rs. L/kW

5 Capital cost 1.76 1.32 Rs. L

6 Energy cost 12.00 12.00 Rs./kWh

7 Saving/day 205.26 139.92 Rs. /day

8 Days/year 320.00 320.00 days

9 Savings/year 0.66 0.45 Rs. L/year

10 Simple PP 2.68 2.94 years

Table 3: Typical cost economics of SPV based split AC with ice storage

Fig. 4: Variation of cooling load over the day for D elhi

Sl. 
No. 

City 
under 

consideration 

Annual 
Cooling 

Load (kW /m 2/
year) On time 

ratio= 20%

Cooling 
load due to 
Ventilation 

mode 
(kW / m2)

Total energy 
consumption in 

mixed mode 
(kW h/ m2/ year) 

1 Bangalore 57.6 12.93 52.23

2 New Delhi 156.7 5.74 118.60

3 Mumbai 146.5 10.20 115.98

4 Kolkata 139.2 9.38 109.97

5 Chennai 179.3 12.30 134.09

Table 1: Electrical energy consumption for split ACs in different cities

Sl. 
No. 

Particulars
Value 

normal 
mode

Value 
mixed 
mode

Units

1 Energy per day 17.105 11.66 kWh/day

2 Capacity of System 2 2 TR

3 Ice storage capacity 12 12 TR-h

4 Ice storage capacity 42.1 42.1 kWh (cold thermal)

5 Electrical storage capacity 10.9 10.9 kWh (electrical)

6 Ice storage operating 16.52 6.51 kWh (cold thermal)

7 Electrical storage operational 4.13 2.04 kWh (electrical)

Table 2: Capacities of the components of the ice storage system
Fig. 2: Variation of cooling load over

 the day for Bangalore

Fig. 3: D ry bulb tem perature variation over 
the day for D elhi

Fig. 5: Schem atic of a split 
AC with ice build and m elt 

storage system  in parallel to the 
conventional evaporator
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of the ice storage system is the lower operating temperature of 
chilled water reducing the � ow rate & thereby the chilled water 
pumping power and energy input to the chilled water pumps. 

Figure 5 shows a schematic of a split AC with ice storage. 
The normal evaporator can be operated when storage is not 
required and full cooling load is required. When partial or no 
cooling load is required, the solar PV power is used to operate 
an ice build circuit parallel with the normal fan operated 
evaporator. The feasibility of use of ice storage systems in split 
ACs is already demonstrated with commercial models available 
in the market. Figure 6 gives a schematic of the placement of 
the ice storage unit in a split AC with ice storage. 

Conclusions
The conclusions  of the study are as follows:

 • SPV provides a good energy source for split AC plants of 
sizes 1-2 TR through micro solar roof tops with the upper 
limitation of SPV panels being the roof space availability for  
fi elding the panels. 

 • It is great importance to use a combination of all possible 
options for reducing the power input and energy  
consumption of solar power ACs because of both the space 
limitation as well as high capital cost of the power plant. 

 • Ice based storage (ice forming and ice melting modes) and 
mixed AC systems (compression chiller and ambient air fan 
cooling system) are two important options for load 
reduction, load smoothening and energy saving and must 
be adopted on a much wider scale than in present practice. 

 • The cost economics indicate good pay back period.  �

Fig. 9: Spilt Air Conditioner (2TR) Com m ercial load 
curve in m ixed m ode

Fig. 6: View of the condenser of a split AC of 2 TR

Fig. 7: Spilt Air Conditioner (2TR) Com m ercial load 
curve with AC m ode only

Fig. 8: Solar PV energy-excess (+ ) and deficient (-) 
for 2 TR spilt AC with AC m ode only

dynamically with the loading of the grid. Where is a grid peak, 
the AC must be backed down  to reduce the grid peak. 

In the ice storage system the chiller operation (ice build 
mode) and the cooling of space (ice melt mode) are decoupled. 
Chiller operation is linked with availability of power as in SPV or 
conducive grid conditions (non-grid peak period). Cooling 
operations depend on the load requirement. Another advantage 

Fig. 10: Solar PV energy-excess (+ ) and deficient (-) 
for 2 TR spilt AC in m ixed m ode
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case study

A k ey element of M ark s & S pencer’ s carbon reduction and 

sustainability strategy is an estate-wide energy effi ciency 

programme. The retailer has work ed closely with UK  control 

and monitoring specialist RD M  ov er many years, dev eloping 

its approach into one of the most adv anced and successful in 

the retail industry.

Having successfully adopted 
many major energy saving 
technologies and practices, the 
challenge is always to identify 

new ways of reducing energy use, so 
that progress in cutting emissions can be 
maintained and the company’s 
stretching targets achieved.

A potentially promising area 
identifi ed was to harness the ability of 
RDM control systems to optimise suction 
pressure on the many hundreds of 
refrigeration packs operating in the 
retailer’s stores across the country.

Suction pressure optimisation 
involves allowing RDM pack controllers 
to off set the target suction pressure in 
response to � uctuations in cooling load. 
This more closely aligns the performance 
of the refrigeration system to actual 
demand, improving effi  ciency without 
sacrifi cing the performance of store 
systems.

To take full advantage of the energy 
saving opportunity, the retailer simply 
had to apply software updates. They also 
choose to re-commission refrigeration 
plant across its whole estate, to ensure 

Su ction  p r essu r e 
op tim isa tion  h e lp s 
Mar ks &  Sp en cer  

d eliver  b ig  
ca r b on  an d  

en er g y sa v in g s 
fr om  its sto r es
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the base condition of equipment was 
tip-top.

The work focussed on HFC 
refrigerant-based systems, as the 
retailer’s CO2-based cascade systems 
inherently allow suction pressure to � oat 
in response to cooling demand. 

In addition to working with RDM, 
M&S collaborated with specialist energy 
consultants. A key focus was on trials to 
establish the most eff ective confi guration 

for optimising plant, to 
ensure that all performance 
and quality requirements 
continued to be met. 

Multiple regression 
analysis was carried out to 
precisely determine the 
savings that could be 
attributed to the initiative. 
The analysis was verifi ed by specialists at 
Reading University statistical services 
centre, who authenticated the results.

Abbey Design Associates re-
commissioned and confi gured the RDM 
pack controls and Data Manager front 
end systems across the retailer’s estate. 
RDM remotely upgraded all pack 
controller software to the latest versions, 
to ensure optimisation was as eff ective 
as possible. 

AB Group carried out site-by-site, 
system-by-system investigation and 
improvement works, to maximise the 
savings. Using RDM’s latest monitoring 
systems, the retailer was able to identify 
systems that were under-performing. AB 
Group then visited the stores identifi ed, 
to locate the problematic equipment 
and resolve issues.

RDM created bespoke reports which 
enabled M&S to identify where further 
work was needed in order to optimise 
store equipment. Work could be as minor 
as replacing a faulty probe, through to a 
more complex plant-wide issue requiring 
more detailed investigation.

All work carried out was logged and 
reported back to M&S’s FM teams, 
ensuring that learnings were carried 
forward and integrated into the 
company’s maintenance programme.

What has been the impact of the 
programme?

Analysis to date indicates a potential 
annual saving of 4 to 5% on refrigeration 
pack energy consumption. This equates 
to a reduction of over 1000 tonnes CO2

and off ers a payback on investment of 
less than a year.

The partners say that they are 
confi dent that, through further testing 
and refi nement, they can further 
develop the initiative, increasing energy 
savings and reducing carbon emissions 
further. Work is already underway on 
the project, and we will continue 
throughout 2014.

How  does it work!
At the heart of the approach is the 

Data Manager, RDM’s front end system 
on site, which monitors demand of all 
refrigeration assets in a store via the 
connected cooling packs.

Where cooling demand falls below a 
set target for all devices connected to a 
particular refrigeration pack, the 
optimisation feature commands the 
pack controller to step up suction target 
pressure. While demand remains below 
target, optimisation continues to step 
up, until either the maximum confi gured 
level is reached, or demand prevents 
further optimisation.

When demand reaches the 
minimum target level, optimisation 
remains at that level. When demand 
increases above an upper target set 
point, optimisation is stepped back 
down. 

At any point, should demand reach a 
critical pre-confi gured level, optimisation 
is stopped, to ensure set temperatures 
are maintained.

The key is to ensure effi  ciency gains 
are maximised while ensuring 
equipment continues to operate within 
the specifi ed envelope, to ensure 
quality is maintained.

With the confi guration developed, if 
a device is unable to achieve correct 
temperature cycling, optimisation is 
automatically prevented. This principle 
ensures that product quality is 
maintained in all refrigeration systems.

The total amount of optimisation 
against each confi gured pack, on each 
site across the estate, is reported to the 
RDM enterprise level monitoring 
servers. 

Here the data is used to show the 
retailer the total current optimisation 
performance, with the ability to make 
pack-to-pack and site-to-site 
comparisons, using both live and 
historical energy saving data.  �

St ev en N icho lls  
Sales M anager, 

Resource Data M anagement Ltd
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The mov e towards a de-carbonised world, driv en partly by 

climate science and partly by the business opportunities it 

offers, will need the promotion of env ironmentally friendly 

alternativ es, if an acceptable stabilisation lev el of atmospheric 

carbon diox ide is to be achiev ed.

The required is, harnessing and 
use of natural resources that 
produce no air pollution or 
greenhouse gases and provides 

comfortable coexistence of human, 
livestock and plants. This article 
presents a comprehensive review of 
energy sources, and the development 
of sustainable technologies to explore 
these energy sources. It also includes 
potential renewable energy 
technologies, effi  cient energy systems, 
energy savings techniques and other 
mitigation measures necessary to 
reduce climate changes. The article 

concludes with the technical status of 
the ground source heat pumps (GSHP) 
technologies.

Over millions of years ago, the plants 
had covered the earth converting the 
energy of sunlight into living plants and 
animals, some of which were buried in 
the depths of the earth to produce 
deposits of coal, oil and natural gas. The 
past few decades, however, have 
experienced many valuable uses for 
these complex chemical substances 
and manufacturing from them plastics, 
textiles, fertilisers and the various end 
products of the petrochemical industry. 

Sustainab le 

D evelop men t: 
C lean Ener gi es  for 
B ui lt Envi ronm ent
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Indeed, each decade seeks increasing 
uses for these products. Coal, oil and 
gas, which will certainly be of great 
value to future generations, as they are 
to ours - are however non-renewable 
natural resources. The rapid depletion 
of these non-renewable fossil resources 
need not continue. This is particularly 
true now as it is, or soon will be, 
technically and economically feasible to 
supply all of man’s needs from the most 
abundant energy source of all, the sun. 
The sunlight is not only inexhaustible, 
but, moreover, it is the only energy 
source, which is completely non-
polluting.

Industrial use of fossil fuels has been 
largely blamed for warming the climate. 
When coal, gas and oil are burnt, they 
release harmful gases, which trap heat 
in the atmosphere and cause global 
warming. However, there had been an 
ongoing debate on this subject, as 
scientists have struggled to distinguish 
between changes, which are human 
induced, and those, which could be put 
down to natural climate variability. 
Notably, human activities that emit 
carbon dioxide (CO2), the most 

signifi cant contributor to potential 
climate change, occurs primarily from 
fossil fuel production. Consequently, 
eff orts to control CO2 emissions could 
have serious, negative consequences 
for economic growth, employment, 
investment, trade and the standard of 
living of individuals everywhere. 

Some emphasis has recently been 
put on the utilisation of the ambient 
energy from ground source and other 
renewable energy sources in order to 
stimulate alternative energy sources for 
heating and cooling of buildings. 
Exploitation of renewable energy 
sources and particularly ground heat in 
buildings can signifi cantly contribute 
towards reducing dependency on fossil 
fuels. This section highlights the 
potential energy saving that could be 
achieved through use of ground energy 
source. 

Under the 1997 Montreal Protocol, 
governments agreed to phase out 
chemicals used as refrigerants that have 
the potential to destroy stratospheric 
ozone. It was also considered desirable 
to reduce energy consumption and 
consequently decrease the rate of 
depletion of world energy reserves and 
pollution of the environment. Globally, 
buildings are responsible for 
approximately 40% of the total world 
annual energy consumption. Most of 
this energy is for the provision of 
lighting, heating, cooling, and air 
conditioning. Increasing awareness of 
the environmental impact of CO2, NOx 
and CFCs emissions triggered a 
renewed interest in environmentally 
friendly cooling, and heating 
technologies. 

One way of reducing building 
energy consumption is to design 
buildings, which are more effi  cient in 
their use of energy for heating, lighting, 
cooling, ventilation and hot water 
supply. Passive measures, particularly 

natural or hybrid ventilation rather than 
air-conditioning, can dramatically 
reduce primary energy consumption. 
Exploitation of renewable energy in 
buildings and agricultural greenhouses 
can, also, signifi cantly contribute 
towards reducing dependency on fossil 
fuels. Therefore, promoting innovative 
renewable applications, particularly the 
ground source energy will contribute to 
the preservation of the ecosystem by 
reducing emissions at local and global 
levels. This will in turn contribute to the 
amelioration of environmental 
conditions by replacing conventional 
fuels with renewable energies that 
produce no air pollution or greenhouse 
gases. Therefore, an approach is needed 
to integrate renewable energies in a 
way to meet high building performance. 
However, because renewable energy 
sources are stochastic and 
geographically diff use, their ability to 
match demand is determined either by 
the utilisation of a greater capture area 
than that occupied by the community 
to be supplied or the reduction of the 
community’s energy demands to a level 
commensurable with the locally 
available renewable resources. 

Energy Sources &  their use
Scientifi cally, it is diffi  cult to predict 

the relationship between global 
temperature and greenhouse gas (GHG) 
concentrations. The climate system 
contains many processes that will 
change if warming occurs. Critical 
processes include heat transfer by 
winds and tides, the hydrological cycle 
involving evaporation, precipitation, 
runoff  and groundwater and the 
formation of clouds, snow, and ice, all of 
which displaying enormous natural 
variability. The equipment and 
infrastructure for energy supply and use 
are designed with long lifetimes, and 
the premature turnover of capital stock 
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involves signifi cant costs. Economic 
benefi ts occur if capital stock is replaced 
with more effi  cient equipment in step 
with its normal replacement cycle. 
Likewise, if opportunities to reduce 
future emissions are taken in a timely 
manner, they should be less costly. Such 
a � exible approach would allow society 
to take account of evolving scientifi c 
and technological knowledge, while 
gaining experience in designing 
policies to address climate change.

The World Summit on Sustainable 
Development in Johannesburg in 2002 
committed itself to ‘‘encourage and 
promote the development of renewable 
energy sources to accelerate the shift 
towards sustainable consumption and 
production’’. Accordingly, it aimed at 
breaking the link between resource use 
and productivity. This can be achieved 
by the following-

 • Trying to ensure economic growth 
does not cause environmental 
pollution.

 • Improving resource effi  ciency.
 • Examining the whole life-cycle of a 

product.
 • Enabling consumers to receive more 

information on products and 
services.

 • Examining how taxes, voluntary 
agreements, subsidies, regulation 
and information campaigns, can 
best stimulate innovation and 
investment to provide cleaner 
technology.   
The energy conservation scenarios 

include rational use of energy policies 
in all economy sectors and the use of 
combined heat and power systems, 
which are able to add to energy savings 
from the autonomous power plants. 
Electricity from renewable energy 
sources is by defi nition the 
environmental green product. Hence, a 
renewable energy certifi cate system, as 
recommended by the World Summit, is 
an essential basis for all policy systems, 
independent of the renewable energy 
support scheme. It is, therefore, 
important that all parties involved 
support the renewable energy 
certifi cate system in place if it is to work 
as planned. Moreover, existing 
renewable energy technologies (RETs) 
could play a signifi cant mitigating role, 

but the economic and political climate 
has to be changed fi rst. It is now 
universally accepted that climate 
change is real. It is happening now, and 
GHGs produced by human activities are 
signifi cantly contributing to it. The 
predicted global temperature increase 
between 1.5 and 4.5OC could lead to 
potentially catastrophic environmental 
impacts. These include sea level rise, 
increased frequency of extreme 
weather events, � oods, droughts, 
disease migration from various places 
and possible stalling of the Gulf Stream. 
This has led scientists to argue that 
climate change issues are not ones that 
politicians can aff ord to ignore, & policy 
makers tend to agree. However, 
reaching international agreements on 
climate change policies is no trivial task 
as the diffi  culty in ratifying the Kyoto 
Protocol and reaching agreement at 
Copenhagen have proved.

Therefore, the use of renewable 
energy sources and the rational use of 
energy, in general, are the fundamental 
inputs for any responsible energy 
policy. However, the energy sector is 
encountering diffi  culties because 
increased production and consumption 
levels entail higher levels of pollution 
and eventually climate change, with 
possibly disastrous consequences. At 
the same time, it is important to secure 
energy at an acceptable cost in order to 
avoid negative impacts on economic 
growth. To date, renewable energy 
contributes only as much as 20% of the 
global energy supplies worldwide. Over 
two thirds of this comes from biomass 
use, mostly in developing countries, 
and some of this is unsustainable. 
However, the potential for energy from 
sustainable technologies is huge. On 
the technological side, renewables have 
an obvious role to play. In general, there 
is no problem in terms of the technical 
potential of renewables to deliver 
energy. Moreover, there are very good 
opportunities for RETs to play an 
important role in reducing emissions of 
GHGs into the atmosphere, certainly far 
more than have been exploited so far. 
However, there are still some technical 
issues to address in order to cope with 
the intermittency of some renewables, 
particularly wind & solar. Nevertheless, 

the biggest problem with relying on 
renewables to deliver the necessary 
cuts in GHG emissions is more to do 
with politics and policy issues than with 
technical ones. For example, the single 
most important step of governments 
that could take to promote and increase 
the use of renewables is to improve 
access for renewables to the energy 
market. This access to the market needs 
to be under favourable conditions and, 
possibly, under favourable economic 
rates as well. One move that could help, 
or at least justify, better market access 
would be to acknowledge that there are 
environmental costs associated with 
other energy supply options and that 
these costs are not currently internalised 
within the market price of electricity or 
fuels. This could make a signifi cant 
diff erence, particularly if appropriate 
subsidies were applied to renewable 
energy in recognition of the 
environmental benefi ts it off ers. 
Similarly, cutting energy consumption 
through end-use effi  ciency is absolutely 
essential. This suggests that issues of 
end-use consumption of energy will 
have to come into the discussion in the 
foreseeable future ones. 

However, RETs have the benefit of 
being environmentally benign when 
developed in a sensitive and 
appropriate way with the full 
involvement of local communities. In 
addition, they are diverse, secure, 
locally based and abundant. In spite of 
the enormous potential and the 
multiple benefits, the contribution 
from renewable energy still lags 
behind the ambitious claims for it due 
to the initially high development costs, 
concerns about local impacts, lack of 
research funding and poor institutional 
and economic arrangements. Hence, 
an approach is needed to integrate 
renewable energies in a way 
that meets the rising demand in a 
cost-effective way. Alternative 
energy sources.
A lternative Energy Sources

Utilised renewable resources 
currently account for about 9%-10% of 
the energy consumed in the world; 
most of this is from hydropower and 
traditional biomass sources. Wind, solar, 
biomass and geothermal technologies 
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are already cost-eff ective today in an 
increasing number of markets and are 
making important steps to broaden 
commercialisation. The present 
situation is best characterised as one of 
very rapid growth for wind and solar 
technologies and of signifi cant promise 
for biomass & geothermal technologies. 
Each of the renewable energy 
technologies is in a diff erent stage of 
research, development and 
commercialisation and all have 
diff erences in current & future expected 
costs, current industrial base, resource 
availability and potential impact on 
energy supply chain.
Technology N eed/Justification 

Geothermal energy is the natural 
heat that exists within the earth and 
that can be absorbed by � uids occurring 
within, or introduced into, the crystal 
rocks. Although, geographically, this 
energy has local concentrations, its 
distribution globally is widespread. The 
amount of heat that is, theoretically, 
available between the earth’s surface 
and a depth of 5 km is around 140 x 
1024 joules per day. Only a fraction of 
this (5 x 1021 joules) can be regarded as 
having economic prospects, and only 
about 10% of this is likely to be exploited 
by the year 2020. Three main techniques 
are used to exploit the heat available: 
geothermal aquifers, hot dry rocks and 
ground source heat pumps. However, 
only the ground source heat pumps are 
considered in this study because the 
other previous two are expensive.
Goals

The purpose of this study is to 
establish the suitability of ground 
source heat pumps (GSHPs) for heating 
and cooling and to develop a design 
tool and document the necessary 
design parameters, and the savings in 
energy use and demand that GSHPs 
may reasonably be expected to achieve. 
This design tools will be verifi ed using 
measured data. The main objective of 
this study is to stimulate the uptake of 
the GSHPs. The GSHPs are well suited to 
space heating and cooling, and can 
produce signifi cant reduction in carbon 
emissions. The tools that are currently 
available to design a GSHP system 
require the use of key site-specifi c 
parameters such as temperature and 

the thermal & geotechnical properties 
of the local area. This study deals with 
the modelling of vertical closed-loop 
and hybrid, ground source heat pump 
systems. The challenges associated with 
the design of these systems are 
discussed herein. 

Role of Efficient Energy 
Systems

The prospects for development in 
power engineering are, at present, 
closely related to ecological problems. 
Power engineering has harmful eff ects 
on the environment, as it discharges 
toxic gases into atmosphere and also 
oil-contaminated and saline waters into 
rivers, as well as polluting the soil with 
ash and slag and having adverse eff ects 
on living organisms taking into account 
of electromagnetic fi elds and so on. 
Thus there is an urgent need for new 
approaches to provide an ecologically 
safe strategy. Substantial economic and 
ecological eff ects for thermal power 
projects (TPPs) can be achieved by 
improvement, upgrading the effi  ciency 
of the existing equipment, reduction of 
electricity loss, saving of fuel, and 
optimisation of its operating conditions 
and service life leading to improved 
access for rural and urban low-income 
areas in developing countries through 
energy effi  ciency & renewable energies. 

Sustainable energy is a prerequisite 
for development. Energy-based living 
standards in developing countries, 
however, are clearly below standards in 
developed countries. Low levels of 
access to aff ordable & environmentally 
sound energy in both rural and urban 
low-income areas are therefore a 
predominant issue in developing 
countries. In recent years many 
programmes for development aid or 
technical assistance have been focused 
on improving access to sustainable 
energy, many of them with impressive 
results. Apart from success stories, 
however, experience also shows that 
positive appraisals of many projects 
evaporate after completion and 
vanishing of the implementation expert 
team. Altogether, the diff usion of 
sustainable technologies such as 
energy effi  ciency and renewable energy 
for cooking, heating, lighting, electrical 

appliances and building insulation in 
developing countries has been slow. 
Energy effi  ciency and renewable energy 
programmes could be more sustainable 
and pilot studies more eff ective and 
pulse releasing if the entire policy and 
implementation process was 
considered and redesigned from the 
outset. New fi nancing & implementation 
processes, which allow reallocating 
fi nancial resources and thus enabling 
countries themselves to achieve a 
sustainable energy infrastructure, are 
also needed. The links between the 
energy policy framework, fi nancing & 
implementation of renewable energy 
and energy effi  ciency projects have to 
be strengthened and eff orts need to be 
made to increase people’s knowledge 
through training. 

Buildings consume energy mainly 
for cooling, heating and lighting. The 
energy consumption was based on the 
assumption that the building operates 
within ASHRAE-thermal comfort zone 
during the cooling and heating periods. 
Most of the buildings incorporate 
energy effi  cient passive cooling, solar 
control, photovoltaic, lighting and day 
lighting, and integrated energy systems. 
It is well known that thermal mass with 
night ventilation can reduce the 
maximum indoor temperature in 
buildings in summer. Hence, comfort 
temperatures may be achieved by 
proper application of passive cooling 
systems. However, energy can also be 
saved if an air conditioning unit is used . 
The reason for this is that in summer, 
heavy external walls delay the heat 
transfer from the outside into the inside 
spaces. Moreover, if the building has a 
lot of internal mass the increase in the 
air temperature is slow. This is because 
the penetrating heat raises the air 
temperature as well as the temperature 
of the heavy thermal mass. The result is 
a slow heating of the building in 
summer as the maximal inside 
temperature is reached only during the 
late hours when the outside air 
temperature is already low. The heat 
� owing from the inside heavy walls 
could be reduced with good ventilation 
in the evening and night. The capacity 
to store energy also helps in winter, 
since energy can be stored in walls from 
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one sunny winter day to the next cloudy 
one. However, the admission of daylight 
into buildings alone does not guarantee 
that the design will be energy effi  cient 
in terms of lighting. In fact, the design 
for increased daylight can often raise 
concerns relating to visual comfort 
(glare) and thermal comfort (increased 
solar gain in the summer and heat 
losses in the winter from larger 
apertures). Such issues will clearly need 
to be addressed in the design of the 
window openings, blinds, shading 
devices, heating system, etc. In order for 
a building to benefi t from daylight 
energy terms, it is a prerequisite that 
lights are switched off  when suffi  cient 
daylight is available. The nature of the 
switching regime; manual or automated, 
centralised or local, switched, stepped 
or dimmed, will determine the energy 
performance. Simple techniques can be 
implemented to increase the probability 
that lights are switched off . These 
include-

 • Making switches conspicuous and 
switching banks of lights 
independently.

 • Loading switches appropriately in 
relation to the lights. 

 • Switching banks of lights parallel to 
the main window wall.

 • There are also a number of methods, 
which help reduce the lighting 
energy use, which, in turn, relate to 
the type of occupancy pattern of the 
building. The light switching options 
include:

 • Centralised timed off  (or stepped)/
manual on.

 • Photoelectric off  (or stepped)/
manual on.

 • Photoelectric and on (or stepped), 
photoelectric dimming.

 • Occupant sensor (stepped) on/off  
(movement or noise sensor).
Likewise, energy savings from the 

avoidance of air conditioning can be 
very substantial. Whilst day-lighting 
strategies need to be integrated with 
artifi cial lighting systems in order to 
become benefi cial in terms of energy 
use, reductions in overall energy 
consumption levels by employment of a 
sustained programme of energy 
consumption strategies and measures 
would have considerable benefi ts within 

the buildings sector. It would perhaps be 
better to support a climate sensitive 
design approach that encompasses 
some elements of the pure conservation 
strategy together with strategies, which 
work with the local ambient conditions 
making use of energy technology 
systems, such as solar energy, where 
feasible. In practice, low energy 
environments are achieved through a 
combination of measures that include:

 • The application of environmental 
regulations and policy.

 • The application of environmental 
science and best practice.

 • Mathematical modelling and 
simulation.

 • Environmental design & engineering.
 • Construction and commissioning.
 • Management and modifi cations of 

environments in use.
While the overriding intention of 

passive solar energy design of buildings 
is to achieve a reduction in purchased 
energy consumption, the attainment of 
signifi cant savings is in doubt. The non-
realisation of potential energy benefi ts is 
mainly due to the neglect of the 
consideration of post-occupancy user 
and management behaviour by energy 
scientists and designers alike. However, 
considerable studies have been 
conducted in diff erent countries on 
energy use in agriculture. 

Ground Source Heat Pump
The term “ ground source heat 

pump”  has become an all-inclusive 
term to describe a heat pump system 
that uses the earth, ground water or 
surface water as a heat source and/or 
sink. Some of the most common types 
of ground source ground-loop heat 
exchangers configurations are 
classified in Figure 1. The GSHP systems 
consist of three loops or cycles as 
shown in Figure 2. The first loop is on 
the load side and is either an air/water 
loop or a water/water loop, depending 
on the application. The second loop is 
the refrigerant loop inside a water 
source heat pump. Thermodynamically, 
there is no difference between the 
well-known vapour-compression 
refrigeration cycle and the heat pump 
cycle; both systems absorb heat at a 
low temperature level and reject it to a 

higher temperature level. However, the 
difference between the two systems is 
that a refrigeration application is only 
concerned with the low temperature 
effect produced at the evaporator, 
while a heat pump may be concerned 
with both the cooling effect produced 
at the evaporator and the heating 
effect produced at the condenser. In 
these dual-mode GSHP systems, a 
reversing valve is used to switch 
between heating and cooling modes 
by reversing the refrigerant flow 
direction. The third loop in the system 
is the ground loop in which water or an 
antifreeze solution exchanges heat 
with the refrigerant and the earth. 

The GSHPs utilise the thermal energy 
stored in the earth through either 
vertical or horizontal closed loop heat 
exchange systems buried in the ground. 
Many geological factors impact directly 
on site characterisation & subsequently 
the design and cost of the system. The 
solid geology of the United Kingdom 
varies signifi cantly. Furthermore there is 
an extensive and variable rock head 
cover. The geological prognosis for a site 
and its anticipated rock properties 
in� uence the drilling methods and 
therefore system costs. Other factors 
important to system design include 
predicted subsurface temperatures and 
the thermal and hydrological properties 
of strata. GSHP technology is well 
established in Sweden, Germany and 
North America, but has had minimal 
impact in the United Kingdom space 
heating and cooling market. Perceived 
barriers to uptake include geological 
uncertainty, concerns regarding 
performance and reliability, high capital 
costs and lack of infrastructure. System 
performance concerns relate mostly to 
uncertainty in design input parameters, 
especially the temperature and thermal 
properties of the source. These in turn 
can impact on the capital cost, much of 
which is associated with the installation 
of the external loop in horizontal 
trenches or vertical boreholes. The 
climate in the United Kingdom makes 
the potential for heating in winter and 
cooling in summer from a ground source 
less certain owing to the temperature 
ranges being narrower than those 
encountered in continental climates. 
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This project will develop an impartial GSHP function on the site 
to make available information and data on site-specifi c 
temperatures & key geotechnical characteristics.

GSHPs are receiving increasing interest because of their 
potential to reduce primary energy consumption and thus 
reduce emissions of greenhouse gases. The technology is well 
established in North Americas and parts of Europe, but is at the 
demonstration stage in the United Kingdom. The information 
will be delivered from digital geoscience’s themes that have 
been developed from observed data held in corporate records. 
This data will be available to GSHP installers and designers to 
assist the design process, therefore reducing uncertainties. The 
research will also be used to help inform the public as to the 
potential benefi ts of this technology.

GSHPs play a key role in geothermal development in 
Central and Northern Europe. With borehole heat 
exchangers as heat source, they offer de-central geothermal 
heating with great flexibility to meet given demands at 
virtually any location. No space cooling is included in the 
vast majority of systems, leaving ground-source heat pumps 
with some economic constraints. Nevertheless, a promising 
market development first occurred in Switzerland and 
Sweden, and now also in Austria and Germany. 
Approximately 20 years of R&D focusing on borehole heat 
exchangers resulted in a well-established concept of 
sustainability for this technology, as well as in sound design 
& installation criteria. The market success brought 
Switzerland to the third rank worldwide in geothermal 
direct use. The future prospects are good, with an increasing 
range of applications including large systems with thermal 
energy storage for heating and cooling, ground-source heat 
pumps in densely populated development areas, borehole 
heat exchangers for cooling of telecommunication 
equipment, etc. Loops can be installed in three ways: 
horizontally, vertically or in a pond or lake (Figure 3). 

The type chosen depends on the available land area, soil 
and rock type at the installation site. These factors help to 
determine the most economical choice for installation of 
the ground loop. The GSHP delivers 3-4 times as much 
energy as it consumes when heating, and cools and 
dehumidifies for a lower cost than conventional air 
conditioning. It can cut homes or business heating and 
cooling costs by 50% and provide hot water free or with 
substantial savings. The GSHPs can reduce the energy 
required for space heating, cooling & service water heating 
in commercial/institutional buildings by as much as 50%.

Efficiencies of the GSHP systems are much greater than 
conventional air-source heat pump systems. A higher COP 
(coefficient of performance) can be achieved by a GSHP 
because the source/sink earth temperature is relatively 
constant compared to air temperatures. Additionally, heat is 
absorbed and rejected through water, which is a more 
desirable heat transfer medium because of its relatively 
high heat capacity. GSHP systems rely on the fact that, 
under normal geothermal gradients of about 0.5OF/100 ft 
(30OC/km), the earth temperature is roughly constant in a 
zone extending from about 20 ft (6.1 m) deep to about 
150 ft (45.7 m) deep. This constant temperature interval within 
the earth is the result of a complex interaction of heat fluxes 
from above (the sun and the atmosphere) and from below 
(the earth interior). As a result, the temperature of this 
interval within the earth is approximately equal to the 
average annual air temperature (Abdeen, 2010). Above this 
zone (less than about 20 feet (6.1 m) deep), the earth 

Fig. 1: Com m on types 
of ground-loop heat 

exchangers

Fig. 2: Schem atic of GSH P system  
(heating m ode operation)
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temperature is a damped version of 
the air temperature at the earth’s 
surface. Below this zone (greater than 
about 150 ft (45.7 m) deep), the earth 
temperature begins to rise according 
to the natural geothermal gradient. 
The storage concept is based on a 
modular design that will facilitate 
active control and optimisation of 
thermal input/output, and it can be 
adapted for simultaneous heating and 
cooling often needed in large service 
and institutional buildings. Loading of 
the core is done by diverting warm 
and cold air from the heat pump 
through the core during periods with 
excess capacity compared to the 
current need of the building. The cool 
section of the core can also be loaded 
directly with air during the night, 
especially in spring and fall when 
nights are cold and days may be warm.

The challenge before many cities 
today is to support large numbers of 
people while limiting their impact on 
the natural environment. Buildings in 
a modern society are significant users 
of energy and materials and, hence, 
energy conservation in buildings plays 
an important role in urban 
environmental sustainability. A 
challenging task for architects and 
other building professionals, therefore, 
is to design and promote low energy 
buildings in a cost effective & 
environmentally responsive way. 
Passive and low energy architecture 
has been proposed and investigated 
in different locations around the 
world, and design guides and 
handbooks have been produced for 
promoting energy efficient buildings. 
However, at present, little information 

is available for studying low energy 
buildings designed for densely 
populated areas. Designing low 
energy buildings in high-density areas 
requires special treatment of the 
planning of urban structure, co-
ordination of energy systems, 
integration of architectural elements, 
and utilisation of space. At the same 
time, the study of low energy buildings 
will lead to a better understanding of 
the environmental conditions & 
improved design practices. This may 
help people to study and improve the 
quality of the built environment and 
hence the living conditions.

The term low energy in many 
demonstration projects and studies is 
often not uniquely defined. It may 
mean achieving zero energy 
requirements for a house or reduced 
energy consumption in an office 
building. However, a major goal of low 
energy building projects and studies is 
usually to minimise the amount of 
externally purchased energy, such as 
electricity and fuel gas. Sometimes the 
target may focus on the energy costs 
or a particular form of energy input to 
the building. However, as building 
design needs to consider requirements 
and constraints, such as architectural 
functions, indoor environmental 
conditions, and economic 
effectiveness, a pragmatic goal of low 
energy building is also to achieve the 
highest energy efficiency, which 
requires the lowest possible need for 
energy within the economic limits of 
reason. Therefore, since many 
complicated factors and phenomena 
influence energy consumption in 
buildings, it is not easy to define low 

energy building precisely or to 
measure and compare the levels of 
building energy performance. The 
loose fit between form and 
performance in architectural design 
also makes quantitative analysis of 
building energy use more difficult. 
Nevertheless, it is believed that super-
efficient buildings, which have 
significantly lower energy 
consumption, can be achieved through 
good design practices and effective 
use of energy efficient technology.

In an ideal case, buildings can even 
act as producers rather than consumers 
of energy. Besides the operational 
energy requirements of buildings, it is 
important to consider two related 
energy issues. The first one is the 
transport energy requirements as a 
result of the building and urban design 
patterns and the second is the 
embodied energy or energy content of 
the building materials, equipment or 
systems being used. Transport energy 
is affected by the spatial planning of 
the built environment, transport 
policies and systems, and other social 
and economic factors. It is not always 
possible to study the effect of urban 
and building design on transport 
energy without considering the 
context of other influencing factors. 
The general efficiency rules are to 
promote spatial planning and 
development, which reduce the need 
to travel, and to devise and enforce 
land-use patterns that are conducive 
to public transport. Embodied energy, 
on the other hand, is the energy input 
required to quarry, transport and 
manufacture building materials, plus 
the energy used in the construction 
process. It represents the total life-
cycle energy use of the building 
materials or systems and can be used 
to help determine design decisions on 
system or materials selection. 

Conclusions
There is strong scientific evidence 

that the average temperature of the 
earth’s surface is rising. This is a result 
of the increased concentration of 
carbon dioxide and other GHGs in the 
atmosphere as released by burning 
fossil fuels. This global warming will 

Fig. 3: GSH Ps extract solar heat stored in the upper layers of the earth 
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eventually lead to substantial changes 
in the world’s climate, which will, in 
turn, have a major impact on human 
life and the built environment. 
Therefore, effort has to be made to 
reduce fossil energy use and to 
promote green energy, particularly in 
the building sector. Energy use 
reductions can be achieved by 
minimising the energy demand, 
rational energy use, recovering heat 
and the use of more green energy. This 
study was a step towards achieving 
this goal. The adoption of green or 
sustainable approaches to the way in 
which society is run is seen as an 
important strategy in finding a solution 
to the energy problem. The key factors 
to reducing and controlling CO2, which 
is the major contributor to global 
warming, are the use of alternative 
approaches to energy generation and 
the exploration of how these 
alternatives are used today and may be 
used in the future as green energy 
sources. Even with modest assumptions 
about the availability of land, 
comprehensive fuel-wood farming 
programmes offer significant energy, 
economic and environmental benefits. 
These benefits would be dispersed in 
rural areas where they are greatly 
needed and can serve as linkages for 
further rural economic development. 
However, by adopting coherent 
strategy for alternative clean 
sustainable energy sources, the world 
as a whole would benefi t from 
savings in foreign exchange, improved 
energy security, and socio-economic 
improvements. With a nine-fold increase 
in forest – plantation cover, every 
nation’s resource base would be greatly 
improved while the international 
community would benefit from 
pollution reduction, climate mitigation, 
and the increased trading 
opportunities that arise from new 
income sources. The non-technical 
issues related to clean energy, which 
have recently gained attention, include 
the following as mentioned below.

 • Environmental and ecological 
factors, e.g., carbon sequestration, 
reforestation and revegetation. 

 • Renewables as a CO2 neutral 
replacement for fossil fuels. 

 • Greater recognition of the 
importance of renewable energy, 
particularly modern biomass 
energy carriers, at the policy and 
planning levels. 

 • Greater recognition of the 
difficulties of gathering good and 
reliable renewable energy data, 
and efforts to improve it. 

 • Studies on the detrimental health 
efforts of biomass energy 
particularly from traditional energy 
users.
The present study is one effort in 

touching all these aspects.
Conventional heating or cooling 

systems require energy from limited 
resources, e.g., electricity and natural 
gas, which have become increasingly 
more expensive and are, at times, 
subjects to shortages. Attention has 
recently been given to sources of 
energy that exist as natural 
phenomena, such as geothermal 
energy, solar energy, tidal energy, and 
wind generated energy. While all of 
these energy sources have advantages 
and disadvantages, geothermal 
energy, i.e., energy derived from the 
earth or ground, has been considered 
by many authors as the most reliable, 
readily available, and most easily 
tapped of the natural phenomena. In 
particular, GSHPs are receiving 
increasing interest because of their 
potential to reduce primary energy 
consumption and reduce emissions of 
GHGs. Another benefit of GSHPs is that 
the performance of the subsurface is 
not subject to large variations 
experienced by ambient air. 
Additionally, by reducing primary 
energy consumption, the use of the 
GSHPs has the potential to reduce the 
quantity of CO2 produced by the 
combustion of fossil fuels and thus to 
reduce global warming.

The installation and operation of a 
geothermal system may be affected by 
various factors. These factors include, 
but are not limited to, the field size, the 
hydrology of the site the thermal 
conductivity and thermal diffusivity of 
the rock formation, the number of 
wells, the distribution pattern of the 
wells, the drilled depth of each well, 
and the building load profiles. The 

performance of the heat pump system 
could also be improved by eliminating 
unnecessary running of the integral 
distribution pump. This would improve 
both the economics and the 
environmental performance of the 
system.

Recommendations
• Launching of public awareness 

campaigns among local investors 
particularly small-scale 
entrepreneurs & end users of RET to 
highlight the importance and 
benefi ts of renewable, particularly 
solar, wind, and biomass energies.

 • Amendment of the encouragement 
of investment act, to include furthers 
concessions, facilities, tax holidays, 
and preferential treatment to attract 
national & foreign capital investment.

 • Allocation of a specifi c percentage of 
soft loans and grants obtained by 
governments to augment budgets of 
R&D related to manufacturing and 
commercialisation of RET.

 • Governments should give incentives 
to encourage the household sector 
to use renewable energy instead of 
conventional energy. Execute joint 
investments between the private 
sector and the fi nancing entities to 
disseminate the renewable 
information and literature with 
technical support from the research 
and development entities.

 • Availing of training opportunities to 
personnel at diff erent levels in donor 
countries and other developing 
countries to make use of their wide 
experience in application and 
commercialisation of RET particularly 
renewable energy.

 • The governments should play a 
leading role in adopting renewable 
energy devices in public institutions 
e.g., schools, hospitals, government 
departments, police stations etc, for 
lighting, water pumping, water 
heating, communication and 
refrigeration.

 • Encouraging the private sector to 
assemble, install, repair and 
manufacture renewable energy 
devices via investment 
encouragement and more � exible 
licensing procedures. �
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O ne of the methods for post-harv est cooling is hydrocooling. 

To prev ent freshly harv ested fruits & v egetables from wilting, 

shrink ing ( loosing moisture)  & quality - hydrocooling is required 

for initial precooling as soon as possible after harv esting - in 2 0 -

4 0  minutes. P lants absorb water from the soil and transpire it 

into atmosphere normally. This process continues after harv esting 

but moisture loss is from the fruit now. 

Hydrocooling suppresses 
enzymatic decay & respiratory 
activities, slows moisture loss, 
slows or inhibits molds & 

bacteria, washes off  soil bacteria and 
insects it may have & enhances market 
� exibility which means better pricing for 
the fruit & vegetables at the time of sale. 
Hydro-cooled vegetables and fruit have 
a fresh look of having just harvest even 
after a period of 3 to 4 weeks depending 
on the product & its initial quality.  

Product or waxed boxed product is 
placed on a moving conveyor through a 

tunnel. The tunnel has a water tray on 
the top with suitable sized orifi ces to 
distribute chilled water evenly over the 
product or boxes, moving below. Very 
large quantity of chilled water at 33˚ F 
(0.5° C) is sprayed directly or on top of 
boxes or product moving through the 
tunnel. Water � ows down through the 
boxes or in direct contact with the 
product cooling it effi  ciently & 
reasonably quickly. Slightly warmer 
water that has been in direct contact 
with the product  is collected in a tank 
below the tunnel. Frequently very small 

Post-Harvest 
Cooling:

 Hydrocooling 
of fruits and 

vegetables
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quantity of Chlorine Dioxide or 
something similar is added to chilled 
water to control bacterial level in water. 
The bacterial level must be checked 
several times a day & water will need to 
be changed several times per day. 

The amount of water circulated is 
such that the temperature of water is 

not allowed to rise more than 2° F to 3° F 
by design. This warmer water is 
collected in the tank below the tunnel is 
between 35° F (1.67° C) to 36˚ F (2.22° C) is 
pumped on to the top of falling fi lm 
chiller or a custom designed refrigerated 
tube bundle to cool it to 33˚ F ((0.5° C) 
before repeating the cycle. Evaporating 
refrigerants for cooling in the plates 
(wings) or custom designed tube 
bundle can be Freon or Ammonia 
(R717). 

Essentially hydrocooler is used to 
remove fi eld heat from products like 
sweet corn on the cob, beans, carrots, 
apricots, green onions, asparagus, 
green chilies, green beans, potatoes, 
cucumber, radish, eggplant, peaches, 
pears, tomatoes,  plums,  squash, 
cabbage, broccoli, peas in pods, 
cauli� ower trimmed, celery, leeks, 
celery and many other fruit and 
vegetables. The cooling time can vary 
based on the initial temperature and 
variety of the products and may take as 
little as 20 to 30 minutes or more. The 
temperature drop of the product being 

cooled is of the order of 30 to 40˚ F and 
depends on the initial temperature of 
the product. The heat of respiration of 
produce that has been hydrocooled is 
much lower, reducing total heat load 
the holding cold room. 

The beauty of cooling water in a 
falling film chiller is that water can be 
cooled to 33° F (0.5° C) without freezing. 
If you cool water in a shell & tube chiller 
and you tried to cool water to 33° F 
(0.5° C) the tube bundle would freeze. 
The best water temperature one can 
practically get is 37° F (2.77° C) using a 
very good back pressure regulator 
(BPR) in the suction line and an 
electronic thermostat to prevent from 
freezing.  This will give you a product 
temperature of 3 to 4° F higher than the 
product cooled with water cooled with 
a falling film chiller. If you try to cool 
water using a plate and frame heat 
exchanger or a brazed heat exchanger 
you would get about 36° F (2.22° C) 
using either brazed heat exchangers or 
plate and frame heat exchangers with 
a good suction regulator and an 
electronic thermostat. 

How is a falling fi lm chiller 
manufactured & work? Two sheets of 
304 stainless steel plates are electron 
beam welded together with a 
refrigerant � ow pattern between these 
two sheets of stainless steel. These two 
plates will be in� ated slightly using 
very high pressure air. Then they are 
pressure tested using water to check it 
is suitable for containment of 
refrigerant. Several of these sheets now 
called wings or plates are welded to a 
header at the top (suction header) and 
bottom (liquid feed header). These 
wings are mounted 2”  (50 mm) apart 
with water trays which have suitable 
size holes for the water to drip down on 
the wings of the falling fi lm chiller. 
Evaporating refrigerant inside the 
wings will cool the water on the outside 

Dhir en M o dy  with over four decades of  refrigeration 
experience in designing and supplying refrigeration 

equipment, consulting, trouble-shooting, teaching and 
presentations on projects, also - cold storage for produce, 

dairy; spiral /inline freezers, turbine inlet cooling; numerous 
ice rinks and ice plants. He designed a unique, customer-

patented system for pressure cooling of produce.

Cooling peaches by different m ethods. Two or three 
half-cool tim es are com m only needed to produce good 

shipping tem peratures.
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cascading downwards. As you know 
that moving water in pipes exposed to 
freezing temperatures outside does 
not freeze easily. This ice cold water will 
be collected in an insulated tank below 
the vertical wings of the falling fi lm 
chiller. The wings are housed in an 
outer stainless steel shell on the top of 
the lower tank. If you had coils made of 
carbon steel bundles (as I had done 
many years ago) then rust forms in a 
few years to cause problems with the 

produce washed with this rusty water. 
Custom designed stainless Steel tube 
bundles for hydro coolers are more 
expensive than falling fi lm chillers. 

What refrigerant can be used in the 
falling fi lm chiller?  You can use R22 
(until it is phased out under Montreal 
Protocol - Internal Treaty signed by 
many nations including India) R404A, 
R507 in Direct Expansion (DX) mode or 
Ammonia (R717) in either � ooded or 
pumped mode for refrigeration capacity 

of 50 to 600 Tons. For R717 
� ooded mode is very simple. 
In both case one must 
maintain evaporating 
temperature of 25° F (-3.89° C). 
Please do not forget to allow 
2’F (1.8° C) for equivalent 
pressure drop in suction side 
of the system, i.e. saturated 
suction =  23° F (-5° C). Also do 
not forget to de-rate the 
capacity of the compressor 
due to subcooling that may 
have been allowed for in the 
rating & last but not the least 
the commercialization of the 
compressor rating, if any. If 
you are using a back pressure 
regulator (BPR) then allow for 
2 to 3 more PSI below the 
design suction. For practical 
reasons allow for about 5 PSI 
below the suction used above 
with BPR.

The produce is then stored 
in a cold storage with high 

humidity for fresh sale or for use in 
frozen vegetable manufacturing. For 
Frozen vegetable most of the vegetables 
are blanched by heating to 180˚ F with 
hot water then cooled to about 100˚ F 
using clean fresh water. Using chilled 
water vegetables are further cooled 
using chilled water at 33˚ F to about 38 
to 40˚ F. Lowering vegetable 
temperature to 40˚ F has an advantage 
of lowering cost of Freezing (IQ F) by 
about 25% while providing a quality 
product to the consumer at a lower 
cost. 

The product most crying out for 
hydrocooling in India is potatoes. 
Traditionally potatoes are cooled by 
rotating the new hot potatoes from the 
fi eld in the outer rooms of the main 
cooler at about 40° F (4.4° C) using cold 
air. Some cold storage owners use 
higher diff erent temperatures in these 
rooms. Potatoes are rotated manually 
to cool them.  If ice cooled water is used 
it will be in very intimate contact with 
the potatoes and cool them down 
quickly, when compared to air in 
contact with potatoes. Try out cooling 
two bottles of your favorite soda 
beverage one in ice cold air and one in 
ice cold water. You will fi nd water 
cooled bottle reaches the desired 
temperature faster. 

Hence hydrocooling of potatoes 
saves electrical energy – money. One 
must stack potato bags in racks so that 
there is space for cold air to circulate 
between the bags of potatoes. This 
allows the cold circulating air in the 
cold room to carry away heat of 
respiration normally developed by 
hydrocooled potatoes. In 2011 during 
my visit I had heard of potato cold 
storage owners in UP crying about 
losses due to the potato crop was lost 
(gone bad) so much that farmers 
(owner of these potatoes) did not come 
to redeem them in 2010 season. Many 
of the potato cold storage owners had 
to pay out of their own pockets for 
disposing the rotting potatoes & some 
disposed them on the street. 

Applying post-harvest technology 
will save some 50% of the products 
grown in India according to the latest 
study done by Institute of Mechanical 
Engineers in UK in June 2014.   �

O m ega Falling Film  Chiller used in 
both system s.
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A bespoke Toshiba air conditioning system is being 
used to cool a state-of-the-art transportable MRI 
scanner, the first of its kind to be developed by 
Toshiba Medical Systems.

The transportable facility enables high resolution scans 
of individual limbs or the whole body to be carried out 
on location. Vital cooling for the diagnostic unit has been 
provided by Just Air Conditioning Ltd, working with Toshiba 
distributor AMP. 

The supplier provided a modified vertically-ducted VRF 
unit, twinned with a split system condensing unit, to deliver 
the cooling required for the facility’s examination room.

Wayne Raven, who headed up the project for Just Air 
Conditioning, said: “ Due to the powerful magnetic fields 
generated in the examination area, it is not possible to site air 
conditioning within the room itself. We therefore designed 
a special ducted system, which had to pass through a radio-
frequency cage, to keep the specialist equipment cool and 
ensure patients and staff remain comfortable at all times.”

At the heart of the scanner is a 5.5 tonne electromagnet 
cooled by liquid helium, linked to sophisticated computer 
analysis equipment to give very high resolution scans of 
limbs or a patient’s whole body.

Space was a major design consideration in the project, 
as MRI scanners are normally located in their own 
suites within hospitals. “ Designing a 

transportable MRI facility involves very careful planning to 
ensure all the equipment, essential cooling and facilities for 
staff and patients are accommodated.

“ We collaborated on the design with WH Bence 
Coachworks, which built the transportable unit, using 3-D 
modelling design software to ensure every millimeter of 
space was used to best advantage,”  says Wayne Raven.

In addition to the ducted cooling unit, two further split 
air conditioning systems were required – one for the control 
room & another, ceiling-suspended, in the facility’s technical 
room. Each is equipped with its own condensing unit, sited 
on the front-bulkhead of the transportable MRI unit.

Patient comfort is a high priority, and as well being air 
conditioned the examination room is equipped with the 
latest mood lighting systems, which can be programmed to 
create a range of different ambient effects and atmospheres.

Just Air Conditioning Ltd is now working with WH Bence 
on the air conditioning for ten mammogram scanners, 
for deployment in hospitals in Ireland and the south of 
England. They will also be cooled using Toshiba air 
conditioning systems. ■

MRI Scanner
equipped with 

high-tech Toshiba air 
conditioning solution

Transportable 
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India is a growing economy. W ith a 5 .7 %  G D P  

growth achieved i n the J une Quar ter up from 

the 4 .6 % G D P r ate in the M arch quarter that 

incidentally is the strongest pace in the past 2  

and half years, the economy is cheerful again 

and ex pects greater buoyancy in times to come.

The outlook of the Indian 
economy is important to discuss 
in the current parlance as it is the 
major growth driver of the 

associated industries, wherein a 
sustained growth of the economy will 
uptick the augmentation of the 
concerned businesses in the country. In 
here the contribution of business sectors 
is pertinent to mention as they are the 
lead contributors of the growth of the 
Indian economy. 

One such sector that has managed to 
grow at a steady pace and has 
contributed majorly in the growth of 
Indian economy has been the Heating, 
Ventilation and Air-Conditioning (HVAC) 
Sector that has reached a capitalization 
of nearly Rs 15000 crore in the FY’14. This 
has been one sector that has with the 
growth of the Indian economy witnessed 
an upward spiral and is expected to 
continue growing exponentially in 

coming times as well. Experts believe 
this market to grow by greater than 20% 
on a year-on-year basis and reach a 
compounded capitalization of Rs 20000 
crore over the next two fi scals. This 
growth riding on the back of economic 
growth drivers like real estate sectors 
and the growth of the Indian construction 
sector supplementing the demands of 
sectors like retail, hospitality, commercial 
& health-care; will see demand 
accelerating over time and thus will help 
achieve greater growth.

While the growth indices look 
positive for the sector, the need of the 
hour is to have a look into the 
compounding factors that are the drivers 
of the industry. Today, HVAC systems 
that are the major concerns of any 
households in terms of electricity 
utilization and thus are also one of the 
main focus areas of sustainability as their 
contribution to the depletion of natural 

resources and climate change are widely 
debated. From increasing the pressure 
on the already stretched natural 
resources like coal that is needed for the 
generation of electricity, to the usage of 
detrimental coolants that impact the 
climate, HVAC system are still viewed as 
agents of environmental degradation 
and instruments of luxury. 

Today, with sustainability becoming 
the buzzword in the HVAC industry, the 
focus is on dynamic technologies that 
can work with a two-pronged approach: 
one, reduce dependence of traditional 
power models, & second, sustain the 
environment. It is thus that cooling 
companies are today giving due 
emphasis of designing the right 
technology that save energy costs and 
also safeguard the environment. Experts 
are in one opinion of the fact that the 
industry today is proactively trying to 
reduce its energy dependence by 

S us tained  Efforts of 
In d ian H V A C In d u stry

can p ave a wa y forwa rd 
for fur ther  g rowt h

Sustained Efforts of the Indian HVAC Industry can pave a way forward.indd   60 9/17/2014   3:22:11 PM



6 1Cooling India    September 2014

H VA C  

looking out for newer energy avenues 
that addresses the emergent 
consumption, while also promoting 
energy-effi  ciency amongst the 
consumers that enable creating a viable 
value-system of the future.

In this parlance, it is heartening to 
note that the awareness about energy-
effi  ciency is gaining greater traction 
amongst the emerging consumer base 
in the country as the end-users are 
steadily realising the need and 
importance of executing energy-
effi  cient HVAC technologies in their 
businesses and homes to bring down 
energy costs and encourage 
sustainability. This changed outlook has 
also been possible due to the eff orts of 
organisations like Bureau of Energy 
Effi  ciency (BEE) that have taken up the 
stewardship in educating the consumers 
& industry bodies alike on the ways & 
methods of energy-effi  ciency. While the 
body has undertaken various initiatives 
to promote energy-effi  ciency, the 
industry has on its part also initiated 
various technological innovations that 
have helped bring greater effi  ciency into 
the system.

Today innovations that revolve on 
‘Green Technologies’ are being pursued 
by industry bodies, which centre on 
creating technologies that deliver higher 
energy performance. It is by integrating 
mechanical, technical & architectural 
along with electrical engineering, that 
organisations are designing green 
building concepts that help in achieving 
higher operational performance and 
also safeguarding the environment. 

Right now the impetus is on smarter 
and greener building technologies 
being at the forefront of HVAC 
innovations that is revolutionizing the 
air-conditioning paradigm of today. At a 
recent industry symposium, the focus 
was on developing the concept of 
‘Carbon Neutral’ where the aim was to 
convey the message to the entire 
industry that while air-conditioning 
amounts to the greatest consumption of 
energy in a building unit, the target of 
the industry should be ‘green 
development’ that going forward will be 
the focused aim of the sector.

Today, energy effi  ciency is not 
viewed as a luxury but as a necessity. It is 

due to the ever-expanding crisis of 
power unavailability that incumbents 
are being forced to look at engaged 
power resources that can sustain the 
technologies of tomorrow. With 
effi  cient and pioneering technologies, 
companies are now building 
technologies such as exploration of 
renewable power resources, cooler 
thermal energy storage, development of 
sustainable geothermal systems and 
development of energy-effi  cient facility 
designs that going forward will expand 
business horizons of all industry players.

While technologies form the basis of 
advances in the HVAC paradigm, various 
areas of operations play an important 
role in taking forward the mission. These 
high-performance areas which coalesce 
amongst themselves various factors 
such as:

 • Reduction in green-house impact by 
bringing to an end to climate altering 
gases & technologies 

 • Effi  cient energy-consumption by 
drastically reducing the dependence 
upon non-renewable natural 
resources

 • Upgrading interior technologies that 
help energy-effi  ciency to facilitate 
reduced energy consumption.
These are the factors that help in 

promoting energy-effi  cient standards, 
practices and technologies that will 
enable to usher an empowered HVAC 
eco-system of the future.

Sustaining this revolution are 
technological innovations that have 
been developed to take forward the 
mission of growth. Some of the 
important technologies that are being 
developed and employed in the HVAC 
ecosystem include:

 • VRV Systems including Wall Mounted 
Type, Ceiling Mounted Cassette 
(Round Flow) Type, Slim Ceiling 
Mounted Duct Type, Ceiling 
Suspended Type, Ceiling Mounted 
Duct Type, Ceiling Mounted Cassette 
Corner Type, Compact Ceiling 
Mounted Cassette Type, Ceiling 
Mounted Cassette (Double Flow) 
Type and Floor Standing Duct Type.

 • Ductable, Rooftop and Packaged Air-
conditioning technologies including 
Low Static pressure type, Middle 
Static pressure type, High Static 

pressure type, Floor Standing type, 
Rooftop type and Water Cooled 
pressure type; and Split ACs including 
Ceiling Mounted Cassette (Round 
Flow) Type, Ceiling Mounted Cassette 
Type, Wall Mounted Split Type, 
Ceiling Suspended Type, Floor/
Ceiling Suspended Dual Type, Floor 
Standing Type and Air Purifi er type.

 • Super Multi Hot Water Air-
conditioning solution that utilizes 
the disposed energy to heat water 
which can be connected with up to 
three indoor units & one storage 
water heater, which is an innovative 
way to reuse disposed energy. This 
re-utilization of disposed energy 
helps in reducing the demand of 
energy thus saving power.

 • Usage of Room Precise Temperature 
Control technology wherein the 
electronic expansion valve 
continuously adjusts the refrigerant 
volume in response to load variations 
in indoor units, thus maintaining 
comfortable room temperature at a 
virtually constant level without 
temperature variations typical of 
conventional on/off  control systems. 
This helps in faster cooling that 
off sets greater energy utilization 
thus enabling more energy 
utilization.

 •  Utilization of HFC32 Refrigeration 
technology which is a low carbon-
dioxide emitting refrigerant has zero 
ozone depletion potential and 
boasts of a lower global warming 
potential. Boasting of a better 
lifecycle climate performance, this 
refrigerant is an excellent alternative 
to replace R410A in terms of 
performance, thus making it a value 
investment to create greater energy 
effi  ciency and enhanced ‘greener’ 
footprint.

 • Oncoming of inverter technology 
based air-conditioning systems 
which integrates Reluctance DC 

K anw al Jeet  Jaw a, 
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Inverter Power Control technology 
with a DC Fan Motor to achieve High 
COP’s off ers greater operating 
effi  ciency and makes air-conditioning 
a better cost-effi  cient investment for 
the mass market of India.

 • Deployment of the latest in-line 
chilled beams technology that off ers 
nearly double the cooling operation 
than fan coil units, by utilizing lesser 
operative energy. This chilled beam 
technology is more energy-effi  cient 
as it utilizes higher chilled water � ow 
temperature than fan coils, which is 
lower on energy spending.

 • Selection of focussed Chiller & 
packaged AC technologies based on 
their energy performance rating to 
off er better energy effi  ciency. A 
positive energy rating also enables 
marking upto ECBC and ASHRAE 
standards and score better points 
under LEED Ratings.

 • Utilizing displacement ventilation 
technology that involves projection 
of cold air near the � oor which forces 
stale hot air to rise up, which is then 
sucked in by the exhaust grille. This 
way the cold air starts settling 
throughout the room and brings 
faster cooling that reduces the 
utilization of energy and off ers 
smarter energy savings. 

 • Optimization of Outdoor Air Delivery 
System to supply fresh air to the 
building thus ensuring optimum 
ventilation. This ensures best 
possible energy utilization which 
negates the problem emanating 
from over & under ventilation.

 •  Utilization of auxiliary HVAC 
equipments where the respective 
speed drives of equipments like 
pumps and fan are regulated to 
achieve energy effi  ciency. Experts 
believe that by utilizing variable 
speed drives on pumps, fans and 
compressors peak energy costs can 
be off set that enables energy savings.

 • Usage of dedicated Air Control 
Systems that sets variable 
temperatures for each dedicated 
locations thus pertinently utilizing 
the technological innovations further 
ensuring energy saving benefi ts.

 • Utilization of focused energy 
conservation mechanisms to save 

energy while providing a healthy and 
regulated environment. These 
pertinent indoor air quality measures 
can ensure optimal ventilation and 
thus create output for energy 
effi  cient operations. 

 • Usage of dedicated Outdoor Air 
Systems that utilizes separate air 
handlers for external air-conditioning 
making it suitable to be delivered 
inside occupied spaces. Apart from 
reducing the load on the ventilation 
processes, this technology also helps 
in reducing energy utilization thus 
ensures greater savings.

 • Utilization of thermal based chiller 
technology that off sets rising 
electricity costs, and produces cooler 
air with lower input costs. The usage 
of renewable options of power like 
thermal, solar and wind are the 
options of the future that fused with 
technology of today can help bring 
down HVAC costs.
Although advances have been made 

in the industry, still a few critical 
impediments obscure the path of 
success of the Indian HVAC Market. 
Experts believe that these impediments 
if jointly worked out by the industry 
bodies and the policy makers can help 
the Indian HVAC sector to realise its true 
potential. Experts believe that major 
impediments like:

 •  Slowdown in the Indian 
Construction Sector, which is the 
biggest source of income for the 
HVAC sector, is negating the growth 
of the sector. They believe that with 
both the sectors being 
interdependent, the slowdown in 
the Indian realty market has directly 
aff ected revenue generation in the 
HVAC market. While lower 
construction diminishes the demand 
for HVAC solutions, pertinent eff orts 
should be made to encourage 
construction activities that will 
enable the HVAC sector to achieve 
its worth.

 • Today, power outrage in the country 
has taken a frightening stance where 
more often than not severe power 
outrages have become a common 
occurrence due to the widening gap 
between supply & demand in the 
Power sector. With HVAC traditionally 

relying upon non-renewable sources 
of power, and being believed as 
power hungry device discourage 
consumers to invest in them. The 
need today is to develop HVAC 
technologies that can be sustained 
on renewable sources of energy to 
make it more feasible for the 
consumers.

 • While reluctance of industry players 
to incorporate latest technologies is 
a major impediment to growth of 
any sector, it is a big concern for the 
HVAC sector that primarily depends 
upon innovations in technology for 
its sustenance. The time today 
demands market players to 
pro-actively incorporate latest tech 
innovations for the forward of 
the sector.

 • Unorganized Players have always 
been a worrisome issue for the 
growth of any sector, where 
unorganized market off ers dubious 
and low-grade technology to the 
consumers at a throwaway rate. 
While consumers lap up inferior 
technology believing it to be cost-
eff ective, bad experience with the 
equipment makes them distrust 
worthwhile technology. Today there 
is an urgent need to streamline 
activities in the Indian HVAC market 
and make it more regularised to wipe 
away unorganized players, which can 
give confi dence to the consumers to 
repose their trust in HVAC brands 
thus encouraging them to buy 
more products.
Experts believe in unison that the 

only way to success of the sector is by 
overcoming the aforementioned 
challenges, which will enable the 
Indian HVAC market to realise its true 
potential. As market entities, we can 
do our best by synergising our 
common efforts to bring about 
focussed acceleration to growth that 
will on one hand enable all-round 
growth of the economy, and on the 
other will encourage consumers to 
accept HVAC technologies amongst 
the essentials of life and invest readily in 
them. This will enable the greater good 
of the sector and will enable us to devise 
technologies that are designed for 
bringing better convenience to life.   �
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Emerson Climate Technologies (India) Ltd, a business 
of Emerson, announced winners of The Emerson 
Cup 2014 at an award ceremony held during CII-
Green Building Conference at Hyderabad. This 

annual competition recognizes outstanding designs and 
innovations for projects in the AC & Refrigeration categories 
in India. The high quality of entries prove industry’s 
commitment to innovation and energy efficiency.

The Emerson Cup 2014 had four award categories this 
year – New Building, Retrofit Building, Cold Chain & Project 
With Emerson Technology. Cold Chain design as a category 
was introduced this year to support the growth of cold 
storages and food preservation industry in the country.

On the occasion, Sridar Narayanswami, Vice President 
& Managing Director, Emerson Climate Technologies 
(India) Ltd said, “ The competition has been conducted for 
seven consecutive years now. It is heartening to see the 
tremendous momentum it has gained in the India market 
by providing a valuable platform for industry professionals 
to showcase their excellent designs and innovations. 
He further added, “ Emerson’s involvement includes not 
only in developing energy efficient technologies, but 
also in enabling their wide adoption. The high quality of 

nominations we have been receiving proves that India 
as a market is fast adopting energy efficiency as a core 
design value” .

The ceremony started with the announcement of the 
Retrofit category for Emerging City. The award was won 
by Airtech HVAC Pvt Ltd for their project Shri Ganpati 
Netaralya Hospital, Jalna. This was followed by the winner 
from the Retrofit - Metropolitan City Category, bagged by 
IBS Gulf Design Pvt Ltd for the HVAC Retrofit at Standard 
Chartered Bank, Mumbai. 

Under the New Building - Emerging City category 
was won by Architecture Discipline Along With Gupta 
Consultants for the project Hotel Mana Ranakpur at 
Udaipur. Bearys Properties & Developments Pvt Ltd was 
declared as the winner for the New Building – Metropolitan 
City award for their project Bearys Global Research Triangle 
at Bangalore. 

The Judges recognizing the quality of entries this 
year decided to declare a Jury’s Special Mention Award 
to Architect Sourabh Gupta, Archohm for the project Dilli 
Haat Janakpuri, New Delhi.

The newly introduced Cold Chain category saw the 
Emerging City award being won by Gubba Cold Storage 
for the project Seed Cold Storage, Shameerpet. The 
Metropolitan City – Cold Chain category was won by 
Thermal Energy Service Solutions Pvt Ltd for the project 
Plugnchill, Fuel Free Refrigeration System, Mumbai. This 
was followed by the final award category of Project with 
Emerson Technologies, that was bagged by Vodafone India 
Ltd for their project Vodafone Mobile Telecom Exchange, 
Lucknow.

The Emerson Cup 2014 had an eminent jury consisting 
of industry experts in the fields of green building, energy 
efficiency, engineering, HVACR designs and architecture 
who evaluated all the entries independently and selected 
the winners. 

The event was a success with Dr. P C Jain, Chairman 
of CII-IGBC as the guest speaker too. It also saw industry 
professionals already enquiring about the possibilities of 
sending entries for The Emerson Cup 2015. ■

The E m erson C up 2014 announces W inners in
 E ach C ategory sho wcasing E x cellence 
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W ith the gov ernment of India announcing plans to dev elop 1 0 0  new cities and the associated 

growth that will accrue with this thrust on dev elopment, the need for air conditioning will only 

increase. The per capita consumption of energy in India is 0 .6  tons of oil equiv alent  as compared 

to 7 .3   in the more dev eloped nations.

As development moves out from the metros to tier II, 
III and rural areas, the per capita energy consumption 
will only increase, putting additional strain on the 
national grid. India’s power situation is grim, with 

high transmission losses, power theft and shortage of coal 
being the key contributors. The demand for air conditioned 
space will however keep on increasing, both from the 
commercial sector as well as in the residential environment as 
the population aspires for more comfort as well as healthy air 
for both the work place and home. 

In this tight energy scenario and an expected exponential 
rise in demand for HVAC systems, the strain on the country’s 
energy systems will be high. Higher energy production will also 
lead to higher emission of greenhouse gases, which will further 
degrade the environment. Climate change is here to stay, 
leading to longer summers which will also lead to higher HVAC 
requirements. 

The current focus of the HVAC industry is to fi nd ways to 
increase the effi  ciency of the individual complaints as well as 
the whole system, thereby reducing the energy consumption. 
Advances in HVAC system and equipment design have brought 
down energy required to produce one ton of refrigerant from 
1.5 kW/Ton to as low as 0.4 kW/Ton. There will however be 
limitations on how much more the effi  ciencies can be 
enhanced, due to the physical limitations of the systems as well 
as design constraints. 

The Green Building movement has brought to the forefront 
the need for sustainable development, and with a registered 
base of over a billion square foot of Green developments 
registered with the IGBC, the industry is moving in the right 
direction. However, these green buildings still depend on the 
traditional HVAC systems, be it the central chiller plants or the 
unitary, localized air conditioning systems and hence, the 
energy demand will continue to grow at a fast rate. 

The traditional India method of construction used 
innovative cooling technologies such as using thermal mass to 
insulate spaces and venturi eff ect for space cooling. These 
technologies are unfortunately not practical for the modern 
built environment and hence, if the HVAC industry is to play its 

part in creating a sustainable future, alternate technologies will 
have to be developed that complement the traditional vapor 
compression systems in use. 

Two such technologies, one which has been around for a 
while and one which is coming to the fore due  to the advances 
in materials that have the potential to complement the eff orts 
of enhancing effi  ciencies in traditional HVAC systems and lower 
overall energy requirements for conditioning work and living 
spaces. 

Di rectional/Displacement Ventilation
Traditional HVAC systems deliver conditioned air from the 

Air Handling Unit (AHU) through ducts and into the work space 
via diff users mounted on the ceiling. This method of air delivery 
is classifi ed as mixing ventilation (MV) and the entire room is 
cooled in this method as cool air is spread across the room from 
the top. Directional ventilation (DV) works on the principal of 
convection, where warm air moves towards the ceiling due to 
the nature of gaseous � ow (Lighter air moves up). In this 
method of air delivery, conditioned air is let into the work space 
from diff users mounted on the walls near the � oor level or 
below the � oor. The conditioned air then works its way upwards 
to the ceiling, cooling the occupants by way of the upward air 
draft as well as the thermal gradient. Figure 1 shows the basic 

A lternate  A p p roaches  to
C o o ling W o rk sp ace s

Fig. 1: DV Approach
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arrangements of a mixing ventilation system and a 
DV arrangement. 

The characteristic of displacement ventilation is that air is 
supplied at a lower velocity and a higher temperature than 
traditional mixing ventilation systems. This enables a lower 
sizing of the chiller as well as the AHU fan which in turn reduces 
the energy usage of the HVAC plant.  Some of the characteristics 
of the DV systems are as follows:

The contaminants in the space are spread all over the space 
in a conventional mixing system. In  the DV arrangement, the 
contaminants are moved to the top of the room and hence do 
not mix with the whole air as shown in Figure 2.

Recirculation of heated air occurs in a conventional MV 
system. In the DV system, the heat load along with any 
contaminants is carried upwards due to the convective � ow & 
hence, there is no mixing of the heated air and hence, the 
system is more effi  cient. 

The area that the DV system cools is called the occupied 
zone. Due to this arrangement, the DV system cools only the 
occupied zone rather than the entire room as is the case in 
traditional MV systems.  The occupied zone is typically the 
width and length of the room and a height of approx. 6 – 7 ft 
from � oor level. Thus, the occupied zone volume to be cooled is 
approx. 30 – 40% less than the whole room in a typical offi  ce 
environment. This helps in reducing the cooling capacity of the 
HVAC system and in many cases, the cooling can be 
provided by economizers or by free cooling where outside 
temperatures permit. 

Some of the key advantages of Displacement ventilation 
systems are as follows:

 • Improved IAQ : As the contaminants are not circulated 
across the room and localized to the top of the space, the 
overall IAQ  improves signifi cantly. The amount of fresh air in 
the occupied zone is also more in the DV system, which 
further enhances the IAQ .

 • Adaptability: Any changes in the layout of the workspace 
are easily accommodated by the DV system as the air 
diff user can simply be relocated to the best possible 
position. This is unlike the MV system which has fi xed ceiling 
mounted diff users which are diffi  cult to re arrange in such 
situations.

 • Lower sound levels: Since the air velocity of air supplied is 
lower than MV systems, fans with lower ratings can be used 
which in turn help reduce the ambient noise levels. The Fan 
rotation and overhead diff users are the biggest contributors 
of sound from air delivery systems and both are addressed 
in a DV system.

 • Reduced lighting heat load: Since the heat from the 
overhead lights remains out of the occupied zone, the DV 
system load calculations do not have to take this into 
consideration. This further reduces the overall load that the 
HVAC system needs to cater to.  
While DV systems have a number of advantages over 

conventional MV systems, they are more complex to design 
and not yet popular in the mainstream HVAC circles. Thus, they 
are used in specifi c applications rather than in the general 
offi  ce environment. Instances that are conducive for a DV 
installation are -

 • Spaces where the height of the ceiling is 3m or higher. This 
is due to the need for suffi  cient temperature gradient to 
allow warm gases to move up. Airports, entrance lobbies of 
hotels etc, are examples of where a DV installation will yield 
best results.

 • Spaces where low noise is essential, such as libraries, 
conference rooms etc, will benefi t from the low noise levels 
of the DV systems.

 • When the requirement is to have a very high level of IAQ , 
such as in schools, hospitals etc., the DV system is benefi cial 
as there is a larger amount of fresh air in the occupied zone. 
Displacement ventilation systems are still not popular with 

consultants and designers in India, while they have gained a 
degree of acceptance in the US. The cooler climates of the US 
help in making the DV systems more eff ective which could 
explain their growing use. However, even in India, by designing 
a mix of traditional MV based cooling systems and the DV 
systems, opportunities exist to lower the overall energy 
consumption of the HVAC system.

Phase Change Materials based cooling
Modern buildings have a high percentage of glass faç ade 

which allows a large amount of heat to enter, even when using 
high U window panels. This increases the heat load during the 
day and conversely, allows heat from within to move out in 
winters which may lead to heating requirements. Heat transfer 
similarly occurs through the other surfaces such as concrete 
and aluminum faç ade. The HVAC systems are typically designed 
to remove this heat load, thus, any way to reduce the 
transfer of heat into the building will help reduce the HVAC 
capacity needed. 

One of way of avoiding the heat transfer into the building is 

Fig. 2: Contam inant Spread
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to use phase change materials. A phase 
change material is one which absorbs or 
gives of heat as it changes phase from 
solid to liquid. Water is the simplest 
example of a phase change material – 
when ice is heated, it melts by absorbing 
the heat applied and when the heat is 
removed, the water then changes phase 
to ice. Phase change materials (PCM) in 
the HVAC environment work in the same 
manner – during the day, the PCM 
absorbs the suns heat by melting and at 
night, it again changes phase by 
radiating heat back into the building by 
solidifying.  PCM materials can store heat 
energy upwards of 5 – 15 times per 
volume as compared to other building 
surfaces such as concrete and wood.

HVAC systems are designed to cater 
for the heat load on the hottest day of 
the summer and hence, are usually 
oversized as the heating conditions are 

lower for most of the operating duration 
of the plant. By using PCM on the 
building envelope, the peak load can be 
reduced considerably, thus allowing for 
a chillier with lower capacity to be 
considered for the building. Thus, the 
PCM material allows a more or less 
uniform heat load for the building during 
the day which in turn enables the chillers 
to operate at optimum effi  ciency levels. 

Phase change materials are used 
either in the building walls or in cold 
storage units such as thermal energy 
storage systems (TES) used in HVAC 
designs. PCM’s are classifi ed as organic, 
inorganic or eutectic based on their 
composition. Some of the PCM used in 
building envelopes are Hexadecane and 
Dodecanol. Bio PCM’s are also available 
in the market which are based on 
bio materials and have less impact 
on the important. 

Conclusion
The demand for energy will always 

continue to outstrip supply, at least in 
the Indian context. The requirement of 
real estate will only continue to 
increase as the country grows 
economically which will further strain 
the energy equation. While advances 
in HVAC have helped increase the 
efficiency of the chillers, there are 
physical limits to how much more 
efficiency can be increased. The need 
of the hour is to find alternate 
technologies to cool work spaces as 
cooling is essential in the modern 
workspace. Displacement cooling as 
well as use of phase change material is 
just two of such technologies that can 
be merged with the efforts of the 
HVAC development to bring an 
overall improvement in the HVAC 
energy usage. �

D om estic heating controls m arket forecast 
to grow 22%  by 20 17

With a growing and 
changing market for 
Domestic Heating 
Controls, BSRIA have now 

commenced a brand new study on 
European hydronic heating and cooling 
controls with separate analyses 
covering France, Germany, Italy, Poland 
and UK plus a rest of Europe analysis. 
The study will be segmented into both 
residential and commercial buildings 
reports, including detailed valve and 
valve actuator analysis. This is a very 
timely study due to the strong drive 
towards energy effi  ciency and savings 
that has been observed in all EU 
countries as a result of climate 
protection targets, hydronic controls in 
both commercial and domestic 
applications have gained increased 
importance.

Technology development is 
resulting in signifi cant changes in the 
way hydronic heating systems can be 
controlled in order to make them more 
effi  cient and less expensive to run. 
Manual controls increasingly make 
space for electronic controls that can 
respond to the changing environmental 

conditions and needs both outside and 
inside the building. The trend towards 
connecting them to customers’ mobile 
devices is also starting to drive the 
market, giving it an exciting perspective 
for the future.

BSRIA will provide information on 
the market size, market segmentation 
and forecasts for the coming fi ve years. 
Market competitive environment and 
market shares will be also be presented.

Preliminary work and information 
from other research has revealed the 
market can be segmented into a 
number of market segments

 • Hydronics controls including valves 
and actuators

 • System controllers
 • Room thermostats.

Previous BSRIA research has shown 
that across Europe the market is worth 
some Euro 1.7 billion and that the 
market for these products is over 40 
million units unit’s per annum in France, 
Germany and UK alone. Against the 
backdrop of a � at market at best for 
boilers, we are expecting a remarkable 
22% growth over the forecasting period.

The proportion of heating controls 

that is “ smart”  i.e. part of a smart home 
or a HEMS i.e. part of centralised multi-
functional control is already signifi cant 
in Germany and other parts of Europe 
and is set to grow further. The new 
study will provide a comprehensive 
analysis of market size, segmentation, 
drivers and will identify the key players 
by product type in each market.
Pr o d u c t s  c o v e r e d  i n  t h e  s t u d y  

 • Valves:  Balancing, Ball, Butter� y 
Diverting, (including zone), mixing, 
pressure reducing, manifold, safety, 
thermostatic mixing, other 
specialised types.

 • Radiator valves:  TRV (non-electric), 
TRV (programmable), other radiator 
valves (MRV)

 • Actuators: Linear and rotary Valve 
type, Thermal

 • System controllers: switches, 
sensors, weather compensators, 
multizone controller

 • Room thermostats: non-
programmable, programmable
This brand new BSRIA study will 

include all hydronic control valves, 
including commercial boiler and chiller 
circuits for cooling.  �
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A typical cold chain includes stakeholders such as 
farmers, packagers/processors, cold storages, 
transportation, retail and fi nally customers. This 
distribution channels gains importance when we 

assess food loss in the country. This is because during the entire 
process, there is a certain amount of food loss due to reasons 
like poor handling, packing, grading, sorting, storage and 
transportation facilities. This ultimately contributes to food 
in� ation which is a national concern as food loss contributes to 
reduced crop availability for consumer and farmer.

Given the context, food retail chains can be seen as new 
institutional mechanisms for linking farmers with modern 
markets. They help in improving supply chain effi  ciency and 
farmer livelihoods. Retail chains can be game changers in 
agribusiness sector by providing a new market linkage for the 
primary producers of fruits and vegetables. This can be 
characterized by use of Information and Communication 
Technology (ICT), new quality standards and cash transactions 
besides direct sale of produce.

According to the Indian Brand Equity Foundation, the 
Indian retail market, currently estimated at around US$ 490 
billion, is project to grow at a compound annual growth rate 
(CAGR) of 6 per cent to reach US$ 865 billion by 2023. Food and 
grocery is the largest category within the retail sector with 
60% share followed by the apparel and mobile segment.

In another study by NABARD on Organised Agri-retailing 
in India, the size of organised food retailing is very small 
compared to the size of food retailing. However, it is growing 
at nearly 150% as that of food retailing on the back of 
favourable drivers  such as higher disposable income, growing 
proportion of youth in overall population, gradual increase in 
the share of population living in urban areas and increasing 
proportion of enrolment of women employees into the job 
market. Thus, retail chains bring in quality culture, instant 
demand and supply and a more commercial nature of 
production and marketing at the farmer level.

Modernising agricultural marketing 
Just like a consumer prefers branded products due to recall 

of the brand, agricultural sector needs to modernise and market 
itself to reach out to the new consumers of today. Produce in 
India is marketed mostly either through regulated Agricultural 
Produce Marketing Committee (APMC) markets or totally 
unregulated local F&V markets. Marketing through these 
traditional channels is characterized by very little attention to 
grading, sorting and storage, weak regulation, poor handling 
during loading, unloading and transport resulting in loss of 
30 � 40% of production. 

Branding of fruits and vegetables will help create visibility 
and demand in foreign markets provided there is continuous 
eff ort involved. 

Experiences of organised retailers indicate that farmers 
chose to sell to retail channel due to cost savings, like less 
time in selling, lower transportation cost, no loading or 
unloading charge, no sales commission, lower spoilage and 
fair and quick weighing and payment, as compared with 
when they sold the same produce in mandi.

Theni Farmers benefit from right practices 
Over the past few years, empowered with technology 

know-how, knowledge on good cultivation practices and 
supported by post-harvest technologies through Danfoss, 
Theni farmers have managed to triple their profi ts. However, 
this wasn’t the case three years ago. Tamil Nadu accounts for 
the largest production of bananas in India with an estimated 
9 Million tonnes. Broadly 30% of this is wasted due to 
ineffi  cient post-harvest practices which include absence of 
cold chain infrastructure. The current estimated production is 
approximately 8 to 9 Million Tonnes and the post-harvest loss 
is approximately anywhere between 20 to 40% between farm 
and supermarket. Today the productivity of Banana in Theni is 
amongst the highest globally. 

Danfoss along with CII has designed and executed various 
activities like stakeholder meetings at hinterland Tamilnadu 
to address farmers’ challenges and sensitize stakeholders. 
This created a platform to bring all key stakeholders under 
one roof by organizing the fi rst ever banana festival. The 
response was phenomenal with participation from various 
stakeholders traders, over hundreds farmers, cold chain 
transport providers, irrigation equipment manufacturers, 
farm equipment manufacturers logistic providers and post-
harvest equipment manufacturers. Farmers in Theni have 
tripled their income after incorporating best pre and post-
harvest practices and this has further contributed to 
employment generation. There is a need to create Theni 
model of banana farming throughout India. �

Im portance of food retail chains &  branding 
in Farm -to-Fork m odel

R av ichandr an P u r u s h o t ham an, 
President, Danfoss Industries Pvt Ltd 

from IIM  A hmedabad is also Chairman 
of CII national task force on cold chain 

development and Chairman Chennai 
Chapter CII.
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N anomaterials and nanotechnology are multi-industry 

buz z words, so is this something of interest to us in the H V AC  

business?   W e inv estigated, and talk ed to two of Europe’ s 

pioneers in nanomaterials, C arbodeon L td of 

Finland and the D anish Technological Institute.

Nanomaterials are defi ned as 
any material in which some 
element has a dimension 
below 100 nanometers 

explains Vesa Myllymaki, Chief 
Technology Offi  cer at Carbodeon.  “ Many 
materials are found to exhibit very 
diff erent properties and behavior when 
the structure is altered at the nanometer 
scale.  We manufacture nanodiamond 
materials, and make use of the extreme 
mechanical and thermal properties of 
diamond in conjunction with nanoscale 
eff ects by dispersing 4-6nm size 
diamond particles into other materials to 
modify the overall properties. ”    

Carbodeon’s nanodiamond materials 

are used by its customers to achieve a 
wide range of improvements in their 
products, including chromium and 
nickel plating with vastly improved wear 
and corrosion resistance, � uoropolymer 
coatings with reduced friction and 
improved durability, and polymers with 
increased strength, thermal conductivity 
and high temperature performance.  “ A 
typical application might be to improve 
the wear resistance of various coatings 
applied to the working parts within the 
compressor of an HVAC system”  states 
Myllymaki.  “ The use of small quantities 
of our nanodiamonds in PTFE coatings 
will double the durability of the coating, 
and also reduce the friction losses” .

D evel op m ent s in

wi ll incr ease the 
ener gy  effi  ciency 

of tom orrow’ s 
he ating and  

ve nt ilation sys tem s

N an o mate rial 

Tech n o logy
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An investigation into these 
nanodiamond materials is rather 
interesting.  The diamonds are formed by 
a detonation process, which generates 
diamond particles within a very tight 
size range of 4-6 nanometers.  “ The 
unique part about the detonation 
synthesis of nanodiamond is not only 
the particle size, but also that the 
diamond surface will include some 

chemical functional groups that are 
bonded to it”  explains Myllymaki.  “ These 
functional groups enable the diamond 
particles to interface with other materials 
in forming high performance 
composites.  Carbodeon has developed 
a range of diff erent functional 
chemistries in order to provide 
nanodiamonds suited for application in 
various diff erent parent materials, and 
off ers not only powdered material but 
also liquids and solvents containing 
ready dispersed nanodiamonds that can 
be easily applied by our customers. “  

Whilst the wear and corrosion 
resistant properties are surely of interest 
to the HVAC industry, a new 
nanodiamond application will address 
the thermal properties of the thermal 
� uids.  Carbodeon is involved in a 
consortia of European manufacturers 
and research institutes to apply a 
number of nanomaterial technologies to 
improve the effi  ciency of HVAC systems, 
headed by the Danish Technological 
Institute.

An ever increasing amount of energy 
is consumed in heating and cooling. Of 
the total energy consumed in housing 
and commercial buildings, 35% is spent 
directly in heating, ventilation and air-
conditioning – the so-called HVAC 
systems. If the effi  ciency of such air-
conditioning systems can be increased, 
there is a very large potential for savings 
both in regards to money and energy. 

“ To minimize the energy 
consumption, it is vital to secure new 
and innovative technological solutions 
signifi cantly improving the energy 
effi  ciency of current state-of-the-art 
HVAC systems. New technologies will be 
brought into play in order to achieve a 
far more effi  cient heat transfer in heat 
exchangers. This will signifi cantly reduce 
the energy consumed in modern heat 
exchangers for cooling and ventilation”  
says Jacob Ask Hansen from Centre for 

Chemistry and Biotechnology, the 
Danish Technological Institute.

To tackle this need for more energy 
effi  cient HVAC systems, the European 
Commission has granted a new project 
under the 7th Framework programme: 
EnE-HVAC – Energy effi  cient heat 
exchangers for HVAC applications. This 
project will achieve signifi cant energy 
savings in future HVAC systems via new 
and innovative nanotechnological 
coatings and surface treatments for 
improved heat transfer; new nano- and 
micro-materials for improved effi  ciency 
of the refrigerants, and improved 
effi  ciency and heat transfer capabilities 
of coolants using nanotematerial 
additives.

“ Although in Europe, heating 
consumes the majority of the energy 
used for HVAC systems, there is an 
increasing demand for cooling, and this 
is further true of warmer countries such 
as India. This demand is expected to 
further increase in the coming years due 
to climate changes,”  says Jacob Ask 
Hansen.

In addition he states that these very 
ambitious goals can be realized only by 
tackling the effi  ciencies in all parts of the 
HVAC systems. The technologies used 
will address the heat exchanger 
effi  ciency on both the air- and  liquid 
side of heat exchangers such as 
condensers/evaporators and on heat 
recovery systems. Furthermore, this 
project will address the heat transport 
system to ensure high effi  ciency 
throughout the HVAC system. To achieve 
these large energy savings, it does put 
up large requirements on the refrigerants 
used; to ensure the largest possible 
environmental eff ects, throughout the 
project there will be a signifi cant focus 
on the use of “ green”  refrigerants 
avoiding HFC and CFC gasses.

To decrease the overall energy 
demand, it is vital to look for new and 

N anodiam ond powders and 
nanodiam ond-liquid dispersions 

(Im age source: Carbodeon)

N anodiam ond-PTFE 
coated m achine parts

(Im age source: Carbodeon)

G av in Far m er , Engineer, product developer and entrepreneur.
Gavin has worked in engineering and manufacturing for the last 
20 years, pursuing his mantra “ creating value from technology” .  

Since 2012 he has been specialising in applications of 
nanomaterials and nanotechnology.  He has a M asters degree 

in Engineering from the U niversity of Cambridge, 
U K  where he is also an industrial fellow.
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innovative technologies for increasing 
the effi  ciency of currently applied state-
of-the-art HVAC systems. These new 
technologies are: 

 • Nanostructured coatings including 
Sol-gels & PVD coatings for increased 
heat transfer. 

 • Nanotechnological coatings with 
anti-freezing properties to limit over 
icing of heat exchangers. 

 • Nano� uids for the improvement of 
heat transport. 
The Figure herein illustrates where 

these nanotechnological approaches 
will be needed to improve the energy 
effi  ciency of the HVAC system. 

The nanotechnological coatings will 
be applied on the air side of both air-air 
and liquid-air heat exchangers. Here, sol-
gel coatings, that will signifi cantly 
decrease ice formation and adhesion to 
heat exchanger fi ns, are being developed 
at the two research institutes, Danish 
Technological Institute and IK4 Tekniker 
(Spain). These can be heat exchangers 

and heat pumps used for residential or 
commercial buildings, where ice 
formation can be a large problem. By 
avoiding ice formation or ice adhesion, 
de-icing cycles can be minimized or 
completely avoided thus giving rise to 
signifi cant energy savings. To ensure the 
best performance and applications, 
Italian LuVeS.p.a, Danish “ Dansk 
VarmepumpeIndustri”  and EXHAUSTO 
A/S are included in the consortium to 
help develop and demonstrate the 
technologies.

On the refrigerant side of liquid-air 
and liquid-liquid heat exchangers, there 

are two approaches for improving heat 
transfer. In boiling heat transfer, micro- 
and nano-structured surfaces will be 
developed at the Danish Technological 
Institute to achieve large increases in 
the boiling effi  ciencies of the 
refrigerants thus allowing for a 

reduction in energy usage. Sol-gels 
developed at IK4 Tekniker will also be 
applied on the liquid side of heat 
exchangers. By manipulating the 
polarity of these surfaces, the wetting 
capabilities and thus the heat transfer 
capabilities of both refrigerant and 
brine can be improved. Again relevant 

heat exchanger manufactures and 
developers are an integrated part of the 
project consortium. Finish VahterusOy 
will be producing and testing modifi ed 
liquid-liquid heat exchangers, while 
Italian LuVeS.p.a and Danish “ Dansk 
VarmepumpeIndustri”  are focused on 
liquid-air heat exchangers for residential 
and commercial applications.

A third approach to increasing the 
effi  ciencies of the heat transfer is the use 
of Nano Diamonds from the Finnish 
company Carbodeon. 

“ Nanodiamonds have shown a great 
promise for increasing heat transfer in 

heat exchanger applications. Using 
single digit Nano Diamonds developed 
at Carbodeon we expect to achieve 
signifi cant increases in the effi  ciency of 
the refrigerant with very small amounts 
of Nano Diamonds”  continues 
Myllymaki.

This increase has previously been 
shown in other refrigerants, but in this 
project there is a focus on natural 
refrigerants such as CO2 and NH3, and 
the addition of Nano Diamonds to these 
refrigerants can only be achieved 
through a tight collaboration with a 
company such as Carbodeon, as it has a 
very large degree of control with 
functionalities of the Nano Diamonds 
and can thus modify the diamonds to 
achieve the best possible results.

Currently, trials are being conducted 
at IK4 Tekniker to also evaluate the 
potential of using Nano Diamonds in 
water and water/glycol mixtures for 
increasing the heat transfer effi  ciencies 
on the water side of liquid-liquid or 
liquid-air heat exchangers. In these 

systems, phase changing materials 
developed at IK4 Tekniker can also 
potentially give a signifi cant 
enhancement of both thermal capacity 
and conductivity in these systems. This 
will result in a much more effi  cient 
transfer of heat in the ventilation 
systems, and again a better heat transfer 
effi  ciency, as the temperature diff erences 
across the heat exchangers can be 
decreased while still retaining the same 
(or better) heat transfer.

To maximize the output of the 
project, ESI group, the German pioneer 
in digital simulation software for 
prototyping & manufacturing processes 
that takes into account the physics of 

Schem atic overview of the com ponents to optim iz e with 
1: Anti-freez ing/anti-ice surfaces, 2: Im proved condensation, 
3: Im proved condensate drainage, 4: Im proved evaporation, 

5: Im proved heat transport

Ice form ation on Air fins from  
EXH AUS TO  A/S heat exchanger

D ispersion of 
N anodiam onds in liquid CO 2
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materials, is included in the project. The 
capability of tailoring surfaces towards 
specifi c physical/chemical properties 
will be assessed using ESI’s Multiphysics 
suite of solvers ACE+. Coupling nano-
phenomena with large scale heat 
transfer models and fi ne tuning the 
surface structures toward achieving the 
desired goals (anti-ice surfaces/ 
improved condensation/ improved 
evaporation/ enhanced heat transfer) 
will enable predictive modeling of 
surface eff ectiveness.

Accurate simulations of heat transfer 
accounting for nano-scale phenomena 
with models describing complete heat 
exchangers or other HVAC components 

requires the modeling of unsteady free 
surface � ow driven by surface tension, 
turbulence, heat-transfer, buoyancy and 
phase-change. The computational 
simulation must be able to maintain 
stability, accuracy and low turnaround 
times.

“ Only by utilizing expert simulation 
and modeling tools in the development 
iterations at the research institutes 
participating in the EnE-HVAC project, 
can we ensure the best possible results. 
Running multiple iterations of synthesis 
and surface manufacturing followed by 
laboratory tests demands a lot of man 
hours; by using initial experimental input 
from simulations as well as small scale 

tests and feeding these information into 
the large scale models, we gain extremely 
valuable input for selection of the 
optimal surfaces for large scale tests. This 
ping-pong between experiments and 
modeling is very valuable for getting the 
best possible end results”  continues 
Jacob Ask Hansen. 

The consortium behind this project 
consists of 8 European partners, all 
selected for their individual expertise 
within their fi elds. This includes 6 
industry partners, four producers of heat 
exchangers: LuVeS.p.a. (I, www.luve.it), 
EXHAUSTO A/S (DK, www.exhausto.dk), 
and Dansk VarmepumpeIndustri A/S 
(DK, www.jordvarme.dk). One software 
developer specializing in simulation and 
modelleing:ESI G.m.b.H (D, www.esi-
group.com), & a producer and developer 
of Nanodiamond Systems Carbodeon 
Ltd.  Oy.(FI, www.carbodeon.com), and 
VahterusOy.(FI, www.vahterus.com), and 
two research institutions (Danish 
Technological Institute (DK, www.dti.dk) 
and IK4 Tekniker (ES, www.ik4.es)). �

D uring the project duration, these technologies will be brought all the way 
from  lab scale developm ent through large scale tests to dem onstration

A lfa Laval receives 2014 A PA C  D istrict C ooling 
E quipm ent Manufacturer A ward 

World-leading heat 
exchanger manufacturer 
Alfa Laval has received the 
Asia Pacifi c District Cooling 

Equipment Manufacturer Award 2014. 
The award was presented on August 26 
during the 3rd Annual Asia Pacifi c District 
Cooling Conference 2014 from 26 – 28 
August 2014.

The panel judges concluded that Alfa 
Laval emerged convincing as the 
strongest candidate for being a strong 
promoter of the Air Conditioning, 
Heating and Refrigeration Institute 
(AHRI) Liquid-to-liquid Heat Exchanger 
(LLHE) Certifi cation Program to the 
HVAC/District Energy Industry. “ The Alfa 
Laval AlfaQ �  series were the fi rst heat 
exchangers to be certifi ed in accordance 
with the LLHE certifi cation standard and 
they have met this performance standard 
for over a decade” , said Marcus Teo, 
Associate of ReEx Capital Asia, the 
organizer, when requoting comments 
from the judges.

AHRI Liquid to Liquid Heat Exchanger 
Certifi cation program is currently the 
only 3rd party performance certifi cation 
available in the world for gasketed plate 
heat exchangers. AHRI certifi ed heat 
exchangers are available globally.

Sustainable practices and system 
components of excellent performances 
are the main considerations of the jury 
when distinguishing Alfa Laval from the 
other manufacturers in the market. “ We 
are honoured to receive this award,”  
said Stefan Linde, Market Manager 
HVAC, Alfa Laval. “ As the world-leading 
manufacturer, Alfa Laval off ers more 
than excellent performances, but also 
energy-saving practices that would 
save both environmental and operating 
cost in the long run, making Alfa Laval 
heat exchanger a good investment with 

attractive payback time.”  Alfa Laval has 
been active in the HVAC industry for 
more than 50 years with prestigious 
installations around the world such as 
the world’s tallest buildings, but also in 
more everyday applications such as 
district cooling and heating networks 
and large air-conditioning systems. Alfa 
Laval owns the most patents in the 
HVAC business and its heavy investment 
in research and development 
continuously leads to innovations that 
give users the lowest possible total cost 
of ownership. To the end-customers, 
performance is crucial. Each component 
of an HVAC system must be optimized 
to perform exactly as specifi ed. 
Performance certifi cation verifi es that 
the product performs in accordance 
with the manufacturer’s published 
ratings, and is particularly useful in 
applications such as district cooling 
energy transfer stations, ice-storage 
systems, data centres and free cooling 
systems. �
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Almost two-thirds of large supermarkets surveyed in 
northern and western European countries now use 
natural refrigerants in their stores, according to a new 
report issued by Carrier Commercial Refrigeration, 

Europe. The research fi nds that this trend is being driven by 
industrywide sustainability policies that are outpacing EU 
legislation. The study, developed in partnership with market 
development company shecco, seeks to provide a clear picture 
of the key drivers for and against the adoption of sustainable 
refrigeration and refrigerant options. The study of mostly large 
food retailers in Germany, France, Denmark, Norway and 
the UK found 65% of respondents had begun to implement 
natural refrigerant technology in their stores. Fueled by a 
combination of market and policy in� uences and technology 
advances, the shift to natural refrigerants has strengthened 
the position of many retailers relative to the newly revised 
European Union F-gas Regulation, which imposes a phase-
down scheme and restrictions on use of HFC refrigerants.

“ This research re� ects the shift we’ve observed across 
the industry over the past two years,”  said Thierry Jomard, 
president, Carrier Commercial Refrigeration, Europe and  how 
natural refrigerant technologies can contribute to the goals 
of carbon footprint reduction and increased energy effi  ciency.

In line with the recent trend toward natural refrigerants in 
commercial refrigeration applications, Carrier has expanded 
its portfolio of CO2OLtecfi  systems, which use the natural 
refrigerant carbon dioxide. Based on CO2 booster systems, 
the current CO2OLtec range provides cooling capacities for 
small stores to large warehouses, allowing them to effi  ciently 
operate in all European climates.

Retailers eager to show environmental 
leadership, reduce carbon footprint

According to the study, one of the key drivers behind the 
switch to natural refrigerants is retailers’ growing awareness 
of the link between carbon footprint reduction and business 
success. Survey respondents across all territories in the study 
rated carbon footprint reduction as “ important.”  

“ Retailers increasingly recognize that natural refrigerants 
represent a future-proof investment in terms of legislative 
compliance,”  Jomard said. 

CO2 now standard option for commercial 
refrigeration

Among the natural refrigerant options favored by the 
study’s food retailers is CO2, which is emerging as the standard 
option for centralized systems. Eighty-three percent of the 
respondents who already use natural refrigerants had chosen 
CO2 for their centralized system, versus 17 percent who opted 
for a hydrocarbon (HC) system.

N atural refrigerant systems safe, reliable, 
energy-efficient

More than 40% of average supermarket’s total energy 
consumption is from refrigeration. As a result, use of 
energy-effi  cient and low-GWP refrigerants was rated by far 
as the most important environmental feature to increase 
a store’s energy effi  ciency - with a score of 4.3 out of fi ve. 
Surveyed retailers also agreed that natural refrigerants can 
outperform traditional HFC systems in terms of effi  ciency and 
performance, suggesting respondents believe the technology 
makes business sense regardless of any incentives. “ Since 
completing our fi rst CO2OLtec installation in Europe in 2004, 
more than 880 systems have been installed in just 10 years,”  
said Christoph Brouwers, director, integrated systems, Carrier 
Commercial Refrigeration, Europe. “ The doubling of new CO2

refrigeration systems in commercial refrigeration applications 
over the last two years is an indication of just how fast the 
industry is now moving. Costs are coming down, safety has 
been proved and the technology has evolved signifi cantly.”

N atural refrigerants deliver return on 
investment on par with H FCs

The study’s food retailers also said that natural refrigerants 
have achieved parity with HFCs, based on return on investment 
and life-cycle costs. They reported an average technology 
investment cycle of 14 years. And although initial capital cost 
and investment remain higher than traditional HFC solutions, 
the data suggest a relatively small gap. “ Investment in CO2

systems has to make fi nancial sense, and the cost of CO2

system installation is a barrier for some,”  said Nina Masson, 
head of market research, shecco.

What does the future hold for natural 
refrigerants?

A key challenge for the future will be to make the 
technology readily accessible to smaller convenience 
stores and food retailers in southern Europe, where warmer 
temperatures reduce the eff ectiveness of CO2 systems. Carrier 
believes that this second tipping point is within reach. Last 
year, Carrier successfully recorded the installation of its 
southernmost European CO2OLtec refrigeration system in a 
hypermarket in Alzira, Valencia, Spain. The switch to natural 
refrigerants is also proving to be the catalyst for more holistic 
thinking about combining refrigeration with heating and 
cooling, using integrated system solutions to optimize overall 
energy management. Carrier´ s CO2OLtec Integral solution 
enables food retailers to save up to 35 percent on energy 
costs while cutting their carbon footprint by up to 58 percent. 
Carrier has the right refrigerant solution for every application, 
but every application will not have the same refrigerant.  ■

Natural Refrigerants make 
Commercial Sense, Carrier Study Says
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The low market penetration of 
unitary heating, ventilation 
and air conditioning (HVAC) 
systems or the Room ACs, 

in the Indian market has attracted 
investments from numerous 
multinational brands. Gen Y and the 
middle class continue to be the most 
influential segments of the Indian 
population, triggering new social, 
technological and economic trends 
that, in turn, escalate the demand 
for HVAC systems. While the HVAC 
landscape in the country offers 
immense opportunities for market 
entrants, existing leaders may lose 
share to smaller companies, particularly 
Japanese firms that are clocking high 
growth rates.

New analysis from Frost & Sullivan, 
Strategic Analysis of Unitary HVAC 
Systems in India, finds that the market 
earned revenues of 126.42 billion in 
2013 and estimates this to reach 308.60 
billion in 2018. The market for inverter 
type air conditioners, which is at a 
nascent stage in India, is expected to 
witness massive growth of nearly 120 
percent in 2014 as compared to 2013. 
Although the growth rate is expected 
to dip in 2014, in volume terms it is a 
1.5 times increase. According to the 
National Council of Applied Economic 
Research, 53.3 million households are 
expected to own air conditioners by 
2015, and 113.8 million by 2025. This 
report covers the market for split AC, 
window AC, cassette AC and floor 
standing AC.

“ Changing lifestyles, improving 
technology, and higher awareness 
are also opening up doors for the 
replacement market (i.e. replacement 
of old, outdated product with a new 
one),”  said Frost & Sullivan Analyst for 
Environment & Building Technologies 

Practice. “ The market is swiftly moving 
towards energy-efficient products, and 
suppliers should look at extending their 
product portfolio to include the most 
efficient and less power consuming 
products to tap this potential.”

Due to increasing temperatures, 
the air conditioner manufacturers in 
India were able to increase their topline 
in the first and second quarter of the 
calendar year 2014. Furthermore, as 
the ratings have been revised, the 
market is prone to witness a shift in the 
adoption of a 2 Star AC as compared 
to a 3 Star AC to fit their budget. 
Adoption of inverter ACs will be 
prominent in the middle-high income 
group, as its aids in power saving, and 
a gradual increase is expected to be 
witnessed in its adoption between 
2014 and 2018. Most of this will be 
visible with declining overall share of 
5 Star ACs. 

Unlike the star rated ACs, inverter 
AC run on variable speeds to adjust to 
room temperature. In the process they 
save around 20-25 percent energy as 
compared to a 5 Star AC and around 
40-45 percent energy compared to a 
3 Star AC.

Inverter ACs are expected to be 
adopted more in South India, as 
the region is struggling with power 
shortage, and even cities have regular 
power cuts. Further, as these regions 
are mostly hot and humid throughout 
the year, except for a couple of 
months during winters, they have high 
utilization rates. As a result, inverter 
ACs can help in bringing down the 
overall electricity consumption.

“ Expanding distribution and service 
channels in tier II and tier III cities will 
be vital for high growth in the market,”  
suggested the analyst. “ With the overall 
market in tier I cities decreasing as 
real estate, IT and services companies 
shift their base to tier II and tier III 
cities, these regions will constitute the 
future market for HVAC manufacturers 
in India.”

The technology advances in HVAC 
systems come with a higher price tag, 
which coupled with high inflation 
rates and rise in transportation costs 
eventually increase the price of 
products and affect adoption. This 
challenge can only be addressed 
through marketing activities and the 
creation of a high value proposition for 
the product. Providing easy financing 
schemes will boost HVAC affordability 
for those consumers wary of high 
upfront costs. 

Meanwhile, setting up local 
manufacturing bases can go a long 
way in reducing product costs, thus 
encouraging sales. Strategic Analysis 
of Unitary HVAC Systems in India is 
part of the Building Management 
Technologies Growth Partnership 
Service program. Frost & Sullivan’s 
related studies include - Indian 
Emergency Lighting Market Analysis, 
Analysis of Indian Automatic Door 
Systems Market, and Analysis of Cable 
Management Systems Market in India. 
All studies included in subscriptions 
provide detailed market opportunities 
and industry trends evaluated 
following extensive interviews with 
market participants. ■

Low Installed B ase offers im m ense 
growth opportunities for 

Room  A C s in India
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Resource Data Management, a world leader in controls 
and remote monitoring, is launching a raft of cutting 
edge new products at this year’s Chillventa, and 
introducing a number of important developments 

to existing products.  The company, which recently revealed 
ambitious plans to accelerate its global growth, is unveiling 
no fewer than 20 new products this year, including an 
industry fi rst with on-board fi bre-optic connectivity, to deliver 
unmatched speed and power.

Andrew Chandler, RDM founder and managing director, 
said, “ This year marks a step change in both our global strategy 
and product R&D programme. We have been gearing up to 
accelerate the roll-out of innovations as well as the depth and 
reach of our management team.”  

“ With the important launches we have planned for 
Chillventa, we now have an unbeatable line-up of products 
that dramatically extend the capabilities and � exibility of 
RDM’s platform. It gives users an unbeatable combination of 
power, ease-of-use and aff ordability. Together with our new 
group structure and sales and leadership team, we now have 
the people and products in place to deliver on our ambitious 
global growth strategy.”  Among RDM’s star products to be 
revealed at Chillventa are:

Touch X L
The newest member of RDM’s pioneering Touch screen 

family, the slimline Touch XL incorporates a large HD 10in 
touch-screen interface, audio sounder and USB port, CAN Bus, 
POE Ethernet and fi bre with � exible installation options for 
wall- or panel-mounting. 

The multi-function device can act as a remote display, orbit 
Data Manager repeater console or stand-alone controller, and 
has a customisable graphic display for easy access to data and 
settings from an RDM Intuitive controller.

As an orbit console connected to a dmTouch LAN, it can 
act as an additional user interface and alarm console, with the 
same menus and screens, making it easy and quick to use for 
operators. Key advantages include � exible communication 
options, IP allowing the controller to be sited hundreds of 
meters from the controller and CANbus, enabling the Touch 
XL to act as an intelligent controller and display in one, 
eliminating the need for two separate products.

It can accommodate multiple power supply options, 
including a choice of either POE, (Power over Ethernet) or a 
low voltage 24v supply. 

TDB  Editor 2
The smart new TDB Editor 2 represents a major advance with 

improved design and lay-out, making it easier to access key 
features – reducing programming time. Multiple TDB programs 
can be opened in a single TDB Editor session, streamlining 
program management. Users can easily copy elements of 
a TDB strategy from one TDB program to another, further 
reducing development time. Other important developments 
include selectable Tool Boxes to suit the needs of the engineer, 
allowing users to create programs more quickly; My Tool Box, 
which allows programmers to produce a customisable list of 
blocks; and Top Tool Box, which automatically populates a tool 
box with the blocks used most by the programmer. Built-in user 
documentation is now available via the Help menu.

RDM to unveil Industry First 
among broadside of innovations at 
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Fibre-optic communications
In an industry first, RDM’s Data Manager will be equipped 

with fibre-optic communications, enabling a connection 
from either a Mercury Switch or the new touchXL. This will 
allow data to be transmitted over extended distances of up 
to 2km. This represents a huge leap forward when compared 
with CAT5 IP networks, which transmit up to 100m before 
requiring a network switch or repeater to extend by a further 
100m and so on.

With its greater bandwidth, fibre can transmit much 
more data than CAT5 patch cable. As the amount of data 
used to control buildings and industrial process increases 
over time, the ability to move large amounts of information 
across distances very quickly and efficiently will become 
increasingly important.

Fibre communications offer much greater resilience 
from EMC-related interference, providing a more robust 
and reliable network connection. This makes installation of 
cabling easier, as they can run alongside power cables and in 
close proximity to electrically noisy equipment, which could 
otherwise affect conventional cabling systems. A further 
advantage of fi bre is that, being non-conductive, it is immune 
from voltage surges such as those generated during lighting 
strikes, providing further resilience and stability.

K wheb energy dashboard 
RDM’s new Kwheb energy dashboard gives end users 

unprecedented information on, and control over energy 
usage at individual store, national estate or global level. 

The internet-based system draws together data from 
all energy-using equipment on a network, and presents it 

in clear graphical form, enabling users to get an immediate 
at-a-glance view of current energy usage as well as 
historical trends.

Kwheb harnesses the ability of RDM products to confi gure 
and control energy-using plant, while reading a wide range of 
smart power meters and pulse counters. This gives users the 
ability progressively to optimise equipment, while seeing the 
resultant changes in energy burn in real time.

It can focus on any scale of resolution, from a single item 
of plant, a store, building or factory, up to a national or global 
estate made up of many thousands of locations.

Once base energy costs have been set, it displays the cost 
of energy used in a range of currencies, and enables historical 
comparisons to be made between energy consumption for 
the current period against the same period last year, last 
month or last week.

Data Manager Dy namic – real time graphing
Data Manager’s new dynamic real time graphing feature, 

which can be added to web pages and also viewed from 
the dmTouch HD touchscreen, displays the control value for 
a device on a dedicated mimic/animation and updates in 
“ real-time” . For example, a control value selected could be 
the control temperature from a case controller or the suction 
pressure from a pack controller.

Data can refresh as quickly as 15 second intervals, with 
the graphical read-out time-stamped, and with an option 
for high and low alarm limits to be shown on the animation. 
This enables the user to see at-a-glance how far they are from 
being over or under temperature, for example, or how close to 
high or low pressure alarms.
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Smart controllers
A new range of smart, 

competitively priced 
controllers are designed 
for use by the OEM market. 
The compact refrigeration 
thermostats are aimed 
at applications such 
as convenience stores, 
supermarkets, restaurants 
and bars. The controllers 
use pre-programmed 
software for mainstream 
refrigeration applications, 
such as chill - medium temp, 
chill - low temp, and frozen, 
making them easy to set-up. 
The built-in three digit display provides a clear and concise 
user interface. Enclosure options suit various applications, 
including DIN mounting or panel mount.

An optional add-on IP communication interface enables 
networking to a Data Manager or 485 communications using 
Modbus protocol. Options include one probe or two probes 
with one, two or three outputs. End users can change the set-
up and parameters using three push buttons on the front of 
the panel. The RDM Caesium programming key can be used 
to program multiple controllers with the same values on the 
production line.

Mercury Mk3 controller
The new generation of Mercury controllers builds on the 

success of the Mercury Mk2, offering extended capabilities, 
power and ease of use. It comes with a choice of RS232 
communication, allowing it to connect to an IP Futura 
module or mercury switch, or built-in IP communication, 
giving easier flexibility. 

While the previous generation Mercury had six resistive 
temperature probe Inputs and five relay outputs, the 
Mercury Mk 3 offers flexible I/O options - 10 Inputs and 5 
Outputs, made up of 6 resistive temperature probe inputs, 
2 dedicated digital inputs, 1 x 0-10v and 1 x 4-20ma  
analogue inputs, and 5 relay outputs. With plug-in socket 
Inputs and Relay outputs, the Mercury Mk 3 uses the latest 
microprocessor technology for greater processing power 
and memory capacity.

Intuitive Mercury Wi-Fi Interface
The Intuitive Mercury currently has on-board 

communication options for IP, RS232, RS485 and Wireless 
Mesh. RDM has now introduced a Wi-Fi communications 
option to further enhances the already comprehensive on-
board communication choices. 

The Wi-Fi daughter card can be fitted as an option to 
an Intuitive Mercury controller, and allows connection to a 
standard Wi-Fi network. Internal or external antenna options 
are available to suit the application. Use of Wi-Fi overcomes 
the need for a full site wired infrastructure, saving time and 

cost during installation and 
offering greater flexibility 
for control and monitoring 
solutions. It uses industry 
standard WPA2 wireless 
encryption for enhanced 
security. It also enables the 
Integrate of the Intuitive 
Mercury into an existing 
Wi-Fi network for quick and 
easy installation.

Intuitive Wi-Fi 
Interface (PR0650 
Platform)

RDM has also 
introduced a USB Wi-Fi 

adapter allowing the Intuitive to interact with a standard 
Wi-Fi network. The optional accessory, fi tted to an Intuitive 
controller during ordering or can be retrofi tted onsite, off ers 
similar connectively, cost and convenience benefi ts.

230v Intuitive Mercury Stepper Package
Having an identifi ed an opportunity in the market, 

RDM has partnered with Sporlan to off er a turnkey solution 
incorporating a stepper valve. The kits, which include the 
Parker Sporlan stepper valve SER AA to D range of valves, 
delivers optimum value for money and simplicity when 
ordering. The new hardware, design based on the existing 
low voltage Intuitive Mercury Stepper platform (PR0752/
PR0762), has the same advanced features and functionality, 
with addition of being mains powered. The internal switch 
mode power supply allows operation worldwide. Without the 
need for external low voltage supply, it is cost-competitive 
and easier to install.

The RDM Intuitive power store (optional) off ers additional 
protection and peace of mind by closing the stepper valve in 
the event of power failure. Flexible packages off er low-cost 
solutions which include: Intuitive Mercury Stepper (mains 
powered), built-in daughter board for pressure transducer 
support, Intuitive Power Store, built-in IP Network Interface, 
Parker Stepper Valve and Lead, and four temperature probes, 
optional fused or non-fused relay Outputs CT Din.

CT Di n  
This is based on an existing product packaged in the DIN 

enclosure. In standard DIN 43800 format, the USB Plus DIN is 
easily Din rail mountable (EN50022) or panel mountable to 
suit applications. 

The current monitor can be used with the RDM Intuitive 
Superpack controller, with the module allowing up to fi ve 
current measurements via transducers, with the resultant 
current consumption of each compressor logged by the 
Superpack. Alarm limits can be confi gured to indicate when 
a compressor is drawing too much or too little current. This 
provides an indication of a compressor-related failure or 
highlights potential ineffi  cient operation. This information 
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can also be used by the Superpack to act as a run-proof signal 
to validate a compressor. 

Key features include: support for current or voltage CTs; 
plug-and-play connections at both controller and current 
monitor allow users easy options for routing of cables; uses 
standard USB A to USB B connection lead; up to 2 modules can 
be powered from the two USB host ports on the Superpack 
controller without the need for an external power supply. 

USB  DIN - 8 Channel Pulse Input Module
Designed for monitoring consumption of energy, water, 

gas and so on, this is also based on an existing product 
repackaged in the DIN enclosure. In standard DIN 43800 
format, the USB Pulse DIN can again be easily DIN rail-
mounted (EN 50022) or panel-mounted to suit applications.

The pulse reader module can be used with RDM Intuitive 
TDB controllers and Data Manager. The module allows 8 
pulse inputs to be read simultaneously and used by the TDB 
program operating in a controller, and up to 3 modules can 
be used with a single controller - giving a maximum of 24 
pulse inputs. Pulse inputs are Volt free switching, typically 
from a utility meter or � ow measurement device. Pulses as 
short as 10ms can be read and plug-and-play connections on 
both controller and pulse module give users easy options for 
routing cables. 

485 din
This RS485 to IP module is used to convert RS485 Modbusfi  

traffi  c from a third party network into Modbus TCP/IP traffi  c for 
use with an RDM dmTouch. It allows RS485 Modbus devices, 
such as energy meters, to log on to an IP network, reducing 
wiring complexity and installation costs and increasing 
� exibility. It is based on an existing product repackaged in a 
DIN enclosure. In standard DIN 43800 format, the 485 DIN is 
easily DIN rail-mountable (EN 50022) or panel-mountable to 
suit the application. 

In Out IP Di n
This new IP In/Out DIN off ers an easy-to-fi t, reliable and 

aff ordable interface to enable RDM controls to be connected 
to an IP Ethernet network switch or Hub for monitoring 
purposes, eg via an RDM Data Manager.

Available in standard DIN 43800 format, it off ers IP In/Out 
DIN easily DIN rail-mountable (EN 50022) or panel-mountable 
to suit the need. The IP In/Out DIN can provide a gateway for 
controllers, allowing them to be fully confi gured remotely - 
and in a system with full Internet access this can be done from 
anywhere in the world. It also provides the ability to easily 
update software in the controller remotely.

The IP In/Out DIN has two built-in switched ports (10/100 
Mb/s), allowing controllers to be daisy-chained together, thus 
minimising the amount of patch cable required to connect 
devices. The is enables the creation of IP networks without 
the need for an external Network Switch or Hub. Benefits 
include low cost IP networking, reduced CAT 5 patch cabling 
during installation, no need for a separate power supply or 
separate Network Switch or Hub, and compatibility with 
many RDM controllers.

IP Di n 
The IP Futura module off ers an easy-to-fi t, reliable and 

aff ordable interface to Resource Data Management controls 
to allow them to be connected to an IP Ethernet network 
Switch or Hub for monitoring purposes. Based on RDM’s 
existing PR0016, the IP Din is based on an existing product 
repackaged in the DIN enclosure. In standard DIN 43800 
format, the IP Futura Module DIN is easily DIN rail mountable 
(EN 50022) or panel mountable to suit your application. The 
module can provide the gateway to controllers allowing 
them to be fully configured remotely and, in a system with 
full Internet access, this can be done from anywhere in the 
world. In addition the interface provides the ability to easily 
update software in the controller remotely. 
Benefits of IP Di n include:
• Plug and play installation;
• Easy retro-fi t to existing non-networked or RS485 Mercury 

installations;
• No proprietary cables required – simply use industry 

standard CAT5 patch cables for both Ethernet and 
controller connection;

• Device is powered by the attached controller, so no 
additional power supply required;

• 10 base T  Ethernet network connection;
• Compatibility with many Resource Data Management 

controllers, including Mercury Mk3, Cold Room panel, 
Powertray and others;

• Three rotary switches for easy confi guration of network 
address;

• Panel mountable.  ■

www.coolingindia.in   
Now SUBSCRIBE/RENEW Online

A ndr ew  C handler  
Founder & M anaging Director

Resource Data M anagement

Just Log on to
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Chillventa is continuing its success story in 2014 
and entering a new era of growth when it comes to 
exhibitors and exhibition space. In just a few weeks, the 
world’s largest international trade fair for refrigeration, 

air-conditioning, ventilation and heat pumps, with around 1,000 
exhibitors, will be starting. The event actually starts on Monday, 
13 October 2014 with Chillventa Congressing, the know-how 
highlight. On Tuesday, 14 October, the trade fair will then open 
its gates for three days. In addition to top innovations in the 
halls there will also be plenty of exciting special presentations, 
as in previous years. 

Energy-efficient data centres
Growing volumes of data, increased demand for energy, 

volatile energy sources and the resultant rise in energy costs 
plus planning uncertainties are presenting major challenges 
for the operators of data centres worldwide. The special 
presentation “ Energy-effi  cient data centres – sustainable 
solutions for air-conditioning”  will be taking place in a specially 
designated area in hall 7, with a focus on sustainable solutions. 
Here companies from the air-conditioning, ventilation and 
heat pumps industries will be presenting themselves and their 
products. Areas covered will include precision air-conditioning 
for data centres and server rooms, planning companies for 
designing new data centres and modernising existing ones, 
effi  ciency and GreenIT plus the topic of heat recovery.

Heat pumps in commercial and industrial use
The special presentation on heat pumps focuses on the 

hybrid generation of heat and cold as a future energy use for 
commercial and industrial applications. The possibilities and 
solutions for saving energy through the use of heat pumps 
will be presented on a special area. The focus is on presenting 
the advantages of heat pumps in comparison with other 
methods of heat generation, using the hot and cold side at 

the same time. This special presentation will be shown in 
hall 7 within the Heat Pump Area. Nearby, companies from the 
air-conditioning, ventilation and heat pumps sectors will be 
presenting themselves and their products. The participating 
fi rms can exhibit on the special area with their solutions 
under the relevant headings. The special presentation will be 
supported by Chillventa’s technical partners: European Heat 
Pump Association (EHPA) and Bundesverband Wä rmepumpe 
(BWP) e.V.

Energy inspection of air-conditioning and 
room ventilation systems

In practice, the energy inspection of air-conditioning and 
room ventilation systems according to Art.12 EnEV [Energy 
Saving Ordinance] is barely known, at least in terms of its 
practical implementation. The revision of EnEV will make 
the inspection a general obligation, in combination with 
DIN SPEC 15240, which is now also in eff ect. The transitional 
periods for existing systems have already expired or are about 
to expire. Within a special area, a training line will be available 
where visitors can learn about the practical skills that are 
necessary for the inspection. Temperatures, volume � ows, 
room air qualities and power take-ups will be measured and 
the mechanical energy state of the system will be evaluated 
on an actual system. �

Co n ce n trated  

kn o wle d ge  

in Sp ecial 

Pre sen tation s
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The current trend is energy effi  ciency through the 
simultaneous use of refrigeration and heat for 
commercial and industrial applications and for 
maximum comfort in buildings. Here are fi ve good 

reasons why it pays to exhibit at Chillventa. 
Focus: components for RAC, Ventilation, Heat Pumps

Chillventa re� ects trends in the Refrigeration - Air 
Conditioning - Ventilation - Heat Pumps sectors for the benefi t 
of exhibitors and visitors. The world’s leading suppliers present 
a compact display of their components and systems, such as 
compressors, heat exchangers, fans, ventilation systems, AC 
systems, insulation and C&I, plus services for these sectors. 
Chillventa represents the whole world of your sector

Practice-orientated. The concept of Chillventa is decisively 
in� uenced by the industry’s top players. The product 
presentation and supporting programme re� ect the whole 
segments of RACV and the great potential of Heat Pumps as 
climate-friendly, resource-saving heating systems of the future. 
How can the effi  ciency of components, the performance fi gures 
of systems and thus energy effi  ciency be improved even more? 
Provide the answers to tomorrow’s questions.
Chillventa Connecting Experts

Chillventa is far more than a trade fair. It has developed 

into the most successful industry platform for the segments of 
Refrigeration - Air Conditioning - Ventilation - Heat Pumps in 
a short period of time. The international event in Nuremberg 
is supplemented by a top-class exhibition and congress 
programme comprising Chillventa Congressing, Chillventa 
Rossija and European Heat Pump Summit. Chillventa is an 
event from experts for experts.
Long-term Business Relationships

The fi gures from 2012 show 56% of the more than 28,000 
visitors travelled to Nuremberg from outside Germany. 91% of 
the altogether 914 exhibitors were satisfi ed with their overall 
success from exhibiting, 92% made new business connections 
and 95% reached their most important target groups. So the 
exhibition activity, supporting programme and Exhibitors 
Evening are opportunity for you as an exhibitor to make new 
contacts and establish long-term business relationships.
Chillventa Congressing and forums

Learning, informing, discussing and networking. There is 
no better place than Chillventa for the community to meet 
to discuss the developments and trends in the segments of 
Refrigeration - Air Conditioning - Ventilation - Heat Pumps. You 
can contribute presentations on your topics and products at 
these events.   �

Exh ibiting at Ch illven ta

K n o wle d ge  tran sfer at the h ighest level: 

the Ch illven ta forums

Knowledge transfer is also top priority during 
the exhibition, when more than 125 interesting 
presentations are lined up for visitors to the forums 
in halls 1, 4A and 7. Bernhard Rieger from Mitsubishi 

Electric Europe BV speaks on “ Hotel air conditioning with 
maximum comfort – patented VRF R2 heat pump system 
for simultaneous cooling and heating” . Hans Kaut GmbH 
is represented by Sascha Wittenstein, who delivers the 
paper on “ A pleasant climate for your business” . Dr. Nikolaus 
Meyer of Geo-En Energy Technologies GmbH deals with air 
conditioning of large buildings and shows effi  cient solutions 
with geothermics and photovoltaic systems. 

Another paper by Ulf Cartellierie of Stulz GmbH provides 
ideas on “ Why the discharge of large thermal loads can cause 
diffi  culties with air conditioning” . These are just a few of the 
many presentations.
Applications &  Training &  Regulations

Hall 1 focuses on application, training and laws, standards 
and regulations. A key role is played by the new F-Gas 
Regulation and associated new developments in refrigerants 
with low Global Warming Potential. The application of NH3 
in faraway countries is also on the agenda. At the forum on 
Tuesday morning, for example, refrigerant manufacturers 
Arkema, DuPont and Honeywell present global solutions for 
the use of low GWP refrigerants. The necessary oils for these 
refrigerants are dealt with in addition. A practical report by the 
Bundesfachschule Maintal (Federal College of Refrigeration & 

Air Conditioning Technology) shows the use of the refrigerant 
R-290 (propane) and discusses its possible commercial 
applications. Dave Godwin from the U.S. EPA will also speak on 
refrigerants at the forum on Wednesday morning.
Refrigeration

The products presented in hall 4A include components, 
refrigerants, electronic controls and the latest monitoring 
systems. The initiative for more effi  cient refrigerants is just one 
focus of this forum. The presentation by Danfoss on “ Optimized 
plant effi  ciency through dynamic COP measurement”  tackles an 
interesting topic. The necessary parameters are detected by the 
specially developed module and reproduced as corresponding 
current COP, which is then compared with the ideal COP for 
the system. The comparison of these two fi gures enables the 
system to be optimized. 
Air Conditioning – Ventilation – H eat Pumps

Hall 7 focuses on air conditioning, ventilation and heat 
pumps. The impact of the new F-Gas Regulation is also clearly 
noticeable in the presentations here. Other topics presented 
include heat transfer in buildings, the use of renewable energy 
sources, effi  cient air conditioning and ventilation systems, and 
ecodesign. The presentation on “ Economic Energy and Climate 
Management by DAIKIN Cloud Services”  shows the possibility 
of obtaining precise statements on current operation, system 
reliability and energy consumption for already installed or 
new Daikin VRF systems with the existing bus topology and 
knowledge of the components used. �
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Centrifugal fans with belt drive and external control 
electronics need a lot of space and have high 
maintenance costs related to wearing parts. Often, 
cheap and inefficient forward curved blowers 

are used here. In comparison, the RadiFit GreenTech EC 
centrifugal fan shows impressive efficiency & compactness. 
Due to the simple Plug & Play exchange system, running 
costs & maintenance work can be greatly reduced. 

The RadiFit centrifugal fan combines the advantages 
of minimum size and maximum energy effi  ciency with an 
extremely long, completely maintenance-free service life.

The outstanding features of the series are a compact design 
& effi  cient GreenTech EC technology. Simple exchange on the 
plug & play principle helps to keep costs & the work involved to 
a minimum when modernising existing installations. This is the 
easy way to update systems & save money over the long term.

The impeller, motor, control electronics and scroll housing 
were developed as one functional unit which is confi gured 
ready for operation. The electronically commutated motor 
is integrated directly into the impeller, thus obviating the 
need for additional external components such as a belt drive 
or frequency converter and so considerably reducing the 
installation dimensions. An added advantage is that the housing 
dimensions of the RadiFit series are identical to the standard 
installation dimensions for fans available on the market. This 
makes the series ideal for use in new systems as well as for the 
energy-effi  cient modernisation of old installations.

Because of the high-performance GreenTech EC drives with 
infi nitely variable speed control, these centrifugal fans operate 
with a high degree of effi  ciency in combination with a high 
static pressure. A central terminal box for mains connection, 
alarm relay, control & communication considerably simplifi es 
commissioning. The scroll housing & inlet nozzle are optimally 
matched to the impeller and ensure effi  cient, low-noise 
operation. The robust blades in off set arrangement are made 
of corrosion-resistant aluminium & robot-welded throughout.

The series covers the size range 250-400 and variable 
foot positions are possible in all cases. As � ange-mounting is 
not absolutely essential, the fans are also available without 
a � ange. Sizes 315, 355 and 400 can also be supplied with a 
robust square frame. RadiFit can attain an air performance of 
up to 10,000 m‡/ h and will be available in the second half of 
2014. Being designed for diff erent power supplies, operation 
is possible in 50 Hz and 60 Hz systems throughout the world.

RadiFit centrifugal fans are suitable for all sorts of 
applications in ventilation technology, such as low profi le air 
conditioning units and central air handling units in which the 
fans convey the air through fi lters, heat exchangers, humidifi ers 
and de-humidifi ers as well as through branched duct systems 
and have to provide compensation for any loss of pressure.

A centrifugal fan - superior in all areas

Scroll housing
• High static pressure

 • High effi  ciency at high pressures

Fit for 
Retro�  t

ebm-papst presents RadiFit - a series of 

centrifugal fans with back ward-curv ed blades 

in a scroll housing. This new system concept 

is suitable for a wide range of applications in 

industry and v entilation technology.
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• Lower loss of pressure at full 
discharge

 • Fewer interferences
 • Lower sensitivity to installation 

disturbances
 • Scroll housing tailored to the 

impeller
 • Inlet nozzle tailored to the 

impeller
 • Light and robust

 • Impeller, motor, control 
electronics and housing in a single 
compact unit

 • Small construction volume at 
high � ow rates

 • Galvanised sheet steel, 
corrosion resistant

 • Simple installation
 • Housing with discharge and 

connection � ange
 • Foot variants with easily 

movable feet and square frame
 • Market-standard metric 

installation dimensions (simple 1:1 
replacement).

Hi gh-performance impeller
• High static effi  ciency

 • Aerodynamically optimised 
blade duct

 • Lower noise emission

 • Off set arranged blades
 • Low vibration

 • Dynamic balancing of the 
impeller motor unit minimises the 
creation of structure-borne noise 
and reduces the bearing load

 • Proven vibration-insulated 
suspension

 • Robust design
 • Suitable for constantly high 

circumferential speed
 • Corrosion-resistant aluminium
 • Robot-welded blades 

throughout.

GreenTech EC motor
• Unrivalled compactness

 • The impeller is mounted 
directly onto the motor rotor

 • High effi  ciency
 • Low copper and iron losses
 • No slip loss due to synchronous 

running
 • No magnetic hysteresis 

losses in the rotor due to the use of 
permanent magnets (ferrite)

 • Economical operation
 • Optimised commutation 

permits partial-load operation up 
to 1:10 while still maintaining high 
effi  ciency

 • Low noise emissions
 • Commutation and stator design 

ensure low-noise magnetisation of 
the fi eld system

 • High, acoustically 
imperceptible pulse frequency

 • Long service life
 • Maintenance-free bearings
 • Brushless commutation

 • Safe operation
 • Insulated bearing system to 

avoid bearing currents.

Electronics with connection 
section
• Versatile

 • Continuously adjustable speed
 • Control signal 0–10VDC and 

MODBUS
 • Flexible cable exit / moveable 

connection area
 • Universally applicable

 • Diff erent voltage variants for 
global use

 • Suitable for 50 and 60 Hz 
networks

 • Safe operation
 • Integrated blocking and 

overheating protection
 • Environment-resistant cable 

glands
 • Simple commissioning

 • Central terminal area for power 
connection, alarm relay and control 
and communication

 • Secure separation between 
terminal areas and electronics

 • High-quality connection 
terminals

 • No programming required 
during commissioning.

RadiFit for retrofit
Two dimension systems have 

become established in recent years for 
housing fans. Imperial measurements 
in inches and metric measurements 
in line with DIN 323, norm series R20. 
The RadiFit fan housing sizes use 
metric dimensions & are therefore 
also suitable for 1:1 replacement in 
existing systems. ■

C o u r t es y : ebm  p ap s t
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Product Pr o�  le

Gandhi Automations offers a complete 
range of Dock Shelters available for 

every kind of use and environment. 
Strong and of good quality, the different 
models are designed to resist to the 
docking of the vehicles, reducing their 
impact in different ways.
Re t r a c t a b l e  D o c k  S h e l t e r s : The 
retractable PVC front panels Dock 
Shelter is the most commonly used one. 
due to its simplicity and efficiency, it 
grants for a constant pay back of the 
investment. These are available for dock 
level installation or for ground level 
installation for the protection of doors 
without dock. The front panels are made 
of high resistance black PVC reinforced 
with a double weaving of polyester that 
works like a spring in order to seal the 
vehicles of different shapes. The flaps are 
flexible & have very high wear and tear 
resistance. Designed to retract & extend 
under shock of any possible wrong 
maneuvers of the docking vehicles.
Cu s h i o n  D o c k  S h e l t e r s : Due to its high 
insulation factor, the Cushion Dock 

Shelter is the ideal solution for controlled 
temperatures. The three cushions are 
made of elastic polyurethane foam, 
covered with PVC coated polyester fabric, 
supporting the vehicle pressures and 
perfectly sealing the three sides, including 
the space between opened rear doors 
and sides of the vehicle. The two vertical 
cushions have continuous overlapped 
anti-friction limpets allowing for the up 
and down heavy friction of the vehicle on 
its suspensions, during the loading. It is 
available with fixed or adjustable 
horizontal top cushion, adjustable to the 
different vehicle heights.
In f l a t a b l e  D o c k  S h e l t e r s : The Inflatable 
Dock Shelter is the best solution for 
insulating and improving the working 
environment. It can be rapidly inflated 

with a fan and it creates a perfect insulation 
between the vehicle and the loading bay, 
sheltering from cold, rain, wind and also 
dust and humidity. The Inflatable Dock 
Shelter is made of polyester fabric PVC 
covered, a material resisting to hot 
temperatures and bad weather conditions. 
Inflatable Dock Shelters provide the most 
versatile seal available to service the widest 
variety of truck and trailer configurations.

A d v a n t a g e
B e t t e r  D o c k  S a f e t y : Dock Shelters seal 
the gap between the building and the 
vehicle in such a way that when the 
Sectional Overhead Door is opened 
goods and personnel are protected 
against the harsh weather conditions 
outside. Dock Shelters provide a seal 
between the internal and external 
environments thus assisting in reduction 
of energy consumption. The savings in 
energy costs is considerable.  ■

W e b s i t e :
w w w .g e a p l .c o .i n 

Dock Shelters from Gandhi Automations – Safe & Environmental-friendly

Hongsen HS-350 A: Most Versatile Manifold with Digital Measurement

This product is capable of providing: 
super heat and sub cooling; vaccum  

measurement; pipe leak detection; 
routine Measurements.

It is compatible with 36 Refrigerants 
including R-410A, R-134a, R-12, R-22, 
R-502. It can read different units of 
pressure like PSI, BAR, MPa and KPa. 

Can work with systems having 
temperature range from -55̊ C to +125̊ C. 
Easily switch over from ̊ C to ̊ F. Switches 
off automatically when pressure is 
overloaded from range of 42 Bar gauge 
pressure. Large screen, multi-angle, big-
font LCD and backlight design make 
clear display and convenient in reading. 
It can also be used in weak light.

High precision pressure sensor and 
Digital temperature sensor greatly 

improve the accuracy and precision.
Micro power electronic component 
design greatly enhance the life of battery.
Soft and comfortable design, 
comfortable handle and high shock 
resistance. The valve body is made of 
high quality aluminium alloy. Supplied 
in high strength box with Hose Set, 
Couplers and Pliers Hongsen Digital 

Manifold Gauge set and Digital Gauges 
are available in India from their distributor 
Smart Marketing.  ■

Fo r  f u r t h e r  d e t a i l s :
m a r k e t i n g @ s m a r t m a r k e t i n g .c o .i n  
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‘Ahata’ brings Blast Freezer / Blast Hardener and 
Blast Chillers

Ahata Blast Freezer, Hardener and Chillers are 
excellent for multi freezing and chilling purpose. 

Their blast freezers and chillers reduce the temperature 
very quickly and cut the bacterial growth so as to 
achieve hygienic and increase storage life. Blast 
chilling is a method of cooling food quickly to a low 
temperature that is relatively safe from bacterial 
growth. By reducing the temperature of food from 
700C to 30C within 90-120 minutes, the food is rendered 
safe for storage and later consumption. This method 
of processing food is commonly used in catering and 
in instant foods, as it ensures the safety and the quality 
of food products. Ahata blast freezers and chillers are very economical and 
power saving. AMC rates are quite low. Since their blast freezers and chillers 
are designed to work on tropicallized conditions so performance is much 
better than others. Automatic and manual defrost and chilling function after 
cooling process is finished. Chamber is made of high quality SS-304, to make 
Ahata blast freezers and chillers hygienic for your food. It is applicable for ice 
cream industry, hotels and restaurant, non-veg food industry, dairy products, 
frozen peas/ vegetables, many others applications.   ■

W e b s i t e : 
w w w .aha t a i nd i a .c o m

Shakti Technovations delivers high 
quality (AHU) air handling units. 

AHU is a device used to condition and 
circulate air as per part of a (HVAC) 
system. ST’s AHU that are engineered to 
the highest standard to afford good 
quality air inside the room. Their range of 
AHU are designed to create a symbiosis of heat, ventilation and air filtration.  
AHU are manufactured from premium grade of raw material and are 
available in single / double skin body apart from regular AHU which has 
blower, heating or cooling elements, mesh filter. It can also be added with 
Eliminators, sound attenuators, dampers, fine filters, etc.

K e y  f e a t u r e s
Compact Design; made of steel superior quality to offer rugged construction 
(coil manufactured in Bullet Expansion Type); insulated drain pans 
manufactured using GI /SS sheet; easy to operate; lower delivery schedule; 
long machine life. The company has standard range of products for 
commercial air conditioning. Range of machines varies from 0.75tr / 300cfm 
to 20tr / 8000cfm. Air Handling units can be applicable to residential, 
commercial offices, shops, industrial, power plants, pharmaceuticals, 
hospitals, dispensaries, airports, cargos, theaters, auditoriums etc.  ■

W e b s i t e :
w w w .s h a k t i t e c h n o v a t i o n s .c o m

Air Handling Units from Shakti Technovations

The new portable slim is the 
newest addition to Cruise’s 

line up of portable air-
conditioners delivering the 
performance of a full size room 
air conditioner, but at a fraction of 
its size. The new Cruise Portable 
Slim combines beauty with brains 
featuring a new feather touch 
LED display panel with a highly 
efficient compressor to deliver 
maximum cooling with smart savings. Portable 
air-conditioners are movable units that can be 
used to cool a specific region in a modular fashion, 
not requiring permanent installation or even 
small residential spaces and outdoor locations. 
The units have a hose that runs from the back of 
the portable air-conditioner to the vent kit where 
hot air can be released in the atmosphere.  ■

W e b s i t e :
w w w .c r u i s e a c .c o m

Nantong OEM 
R e f r i g e r a t i o n 

Equipment Co., Ltd brings 
Bi-directional Filter Drier 
use for cooling and 
heating dual system, 
prevent the impurities 
turning back when the liquid flow converse. In 
the meantime, it can save 2 external check valves, 
2 access valves and the relevant pipeline, which 
eventually decrease the cost of whole system.

Fea t ur e s
Access valve inside filter drier makes the flow 
and filter available in both direction.
High performance on water absorbtion and 
anti-acid. No-restriction on mounting place.
Intensive corrosion-resistance powder painting 
on surface, can be used in all kinds of 
environment, including marine applications.
Ma. Working pressure: 4.7Mpa/680Psig.  ■

W e b s i t e :
w w w .f i l t e r d r i e r .c n

Delite refrigeration Co, introduces 
the most compact and stylish 
portable air-conditioner

K Type Bi-Directional Filter Drier 
from Nantong
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E vent

Regarded as Asia’s largest 
event for the HVAC, 
plumbing & sanitation 
industry, ISH China & CIHE - 

the China International Trade Fair for Sanitation, Heating, Ventilation 
& Air-Conditioning concluded its 2014 edition with record-setting 
visitor attendance and exhibitor participation. The 2014 show was 
held May 13-15, at Beijing’s New China International Exhibition 
Center. Organised by Messe Frankfurt (Shanghai) Co Ltd and B & D 
Tiger Exhibition Co Ltd, the fair attracted 999 exhibitors from 18 
countries and regions. A total of six halls were utilised, covering 
85,000 sqm of space, resulting in a 13.4% & 6.3% increase in both 
exhibitors & exhibition space respectively from 2013.

Visitor attendance totalled 41,238, an 11.8% increase from 2013, 
from 40 countries and regions. The top ten visiting countries and 
regions include Germany, Hong Kong China, Iran, Italy, Japan, Korea, 
Mongolia, Russia, Taiwan and Turkey. During the three-day show, 
visitors were able to source items including boilers and wall-hung 
boilers, heat pumps, solar energy devices, radiators and fi ttings, heat 
exchangers, � oor-heating, pipes, valves, ventilation systems, control 
systems, heat meters as well as energy-saving HVAC products.

Richard Li, GM of Messe Frankfurt in China noted: “ With factors 
such as higher energy conservation and greater effi  ciency dictating 
the goals of China’s HVAC and plumbing sectors, the Beijing show’s 
signifi cance has never been greater. We are delighted to have 
gathered an astounding group of HVAC and plumbing experts and 
suppliers from around the world, particularly from Germany and 
Italy to showcase their environmental friendly and state-of-the-art 
products. Overall, I am pleased with the show’s results, and I believe 
its international footprint will continue to grow for the years to come.”  
Wealth of business opportunities offered at the fair

At the 2014 show, the increasing popularity of ISH China 
& CIHE had once again drawn the return of the Italian Pavilion 
with an even stronger line-up to display their specialised 
technology in HVAC, ventilation as well as plumbing sectors. 
50 informative concurrent events

Concurrent events have played a signifi cant role in ISH China 
& CIHE. The sector’s leading players from business and academia 
were invited to share their views on current industry developments 
and future trends. In 2014, 50 events were held alongside the fair 
and categorised into four major themes, including technology 
exchange, idea innovation, match-making and technology display.

Andreas Luecke, CEO, Federal Industrial Association of Germany 
House, Energy and Environmental Technology (BDH), co-organiser 
of the Congress, was one of the speakers at the Individual Heating 
Session. He said: “ The Congress was a fantastic way for intellectual 
exchange as well as a great platform to obtain valuable insight to what 
is going on in China. There were large numbers of attendees during 
the presentations, proving that the seminars were benefi cial to the 
visitors. The atmosphere in the conference room was very positive.”   
The next ISH China & CIHE will be held from May 13–15, 2015. ■

A  rec o rd  4 1,2 3 8  visito rs 

h ig h lig h t c o n c lu sio n  o f 

ISH  C h in a  &  C IH E  2 0 14
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Zayed National Museum cooled with Wing-shaped Steel 

Towers

With Masdar City, Foster & Partners 
was the first international 

architecture firm to design buildings 
in Abu Dhabi that borrow from the 
region’s desert-savvy vernacular. Now 
they are continuing that tradition with 
the Zayed National Museum on Al 
Saadiyat Island, which will sport five 
wing-shaped solar thermal towers 
when completed. Conceived as a 
monument to Sheikh Zayed bin Sultan 
Al Nahyan, a beloved figure in the 
United Arab Emirates who had a 
strong commitment to nature conservation, the new museum 
will showcase the emirate’s history and culture, as well as its 
more recent social and economic transformation. 

“ Architecturally, the aim has been to combine a highly 
efficient, contemporary form with elements of traditional Arabic 
design and hospitality to create a museum that is sustainable, 
welcoming and culturally of its place,”  writes Foster & Partners. At 
first glance, it’s hard to see how F&P have incorporated ancient 
Islamic principles into the modern design.

A fan of five steel “ wings”  that sprout from a landscaped 
mound looks more like something from a science fiction novel 
set in the future, and the massive lobby buried underground to 
make optimum use of the earth’s thermal properties resembles 
a large hobbit house more than anything we’ve seen on the 
Arabian peninsula, but a passive cooling system mimics 

traditional wind towers used in much 
traditional Islamic architecture. Like 
the Bastakiya wind towers in Dubai, 
which evacuate hot air using the 
stacked chimney effect, the five solar 
thermal towers draw hot air from the 
ground, funnel it through the galleries, 
and then push it out through vents at 
the tip of the aerodynamic towers. 
Cool air is then pumped into the lobby 
through buried ground-cooling pipes, 
which mitigates air-conditioning use 
– something of an addiction in 

scorching hot Gulf countries.
While the sun presents a huge challenge for designers 

working in the Middle East, it can also provide great benefits, 
including plenty of natural light – something that F&P 
understands well. “ Throughout, the treatment of light and shade 
draws on a tradition of discreet, carefully positioned openings, 
which capture and direct the region’s intense sunlight to 
illuminate and animate these interior spaces,”  they write. Along 
with Zaha Hadid’s Performing Arts Center, the Louvre Abu Dhabi 
and the Guggenheim and a slew of other landmarks, the Zayed 
National Museum is expected to attract scores of visitors to Al 
Saadiyat Island, an exclusive cultural district that will be 
connected to Abu Dhabi via a 10 lane causeway.

The Tourism Development & Investment Company expects 
to open the museum to the public by 2016.  ■

Resistant and Sustainable: new Salvador Dalí Museum 

The new Salvador Dalí  Museum in 
St. Petersburg, Florida by HOK is 

designed to withstand extreme weather 
conditions as well as reduce its 
ecological footprint. The work of the 
renowned surrealist artist is not only 
displayed at this museum, it also greatly 
inspired the design of this sustainable, 
resistant structure. The rough, unfinished 
concrete walls of the main structure 
provide a stark contrast to the sleek 
elegance of the glass sections, which use geodesic triangulation 
to mimic the flow of liquids in nature. An imposing, 75-foot-tall 
spiral staircase rises from the lobby. Hurricane-resistant 
skylights allow natural light to penetrate the third-floor gallery 
space, and the glass atrium brings natural light into the lobby. 

The dehumidification system runs on 
solar hot water, which also provides 
domestic hot water. Low-flow fixtures 
help the building conserve water, and 
condensate is recycled back into the 
system. High-efficiency HVAC and 
ventilation systems also help conserve 
energy. A cool roof coating coupled 
with the use of light-colored materials 
for the building’s exterior reduces the 
heat island effect and therefore the 

amount of artificial cooling required. The compact, well-
insulated envelope – including the glass sections, which are all 
insulated and laminated – prevents excessive heat loss and 
heat gain depending on the time of year. An effort was made 
to use low-VOC construction materials.  ■
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F eature

It fi nds extensive application in 
Pharma Clean Rooms, HVAC, 
Environmental, Pharma Machinery, 
across fi lters, hospital isolation rooms, 

operation theatres & laboratories. 
Precision of measurement in HVAC 
duct pressure application makes this 
instrument suitable for optimization 
of energy & thereby its conservation 
in ventilation systems. Analog Output 
& RS 485 Communication lead to easy 
integration with Variable Frequency 

Drives & SCADA/BMS systems. 

Standout Features
• Outstanding accuracy of +/-0.5% 

F.S.for positive
• negative or diff erential pressure
• Front Key selectable any 2 

engineering unit selection
• Large & easy to read 7 Segment LED 

Display
• Install in any position without losing 

readout accuracy

• Optional Analog Output of 
0-10V.D.C. or 4-20mA

• Integrated Buzzer Alarm for Hi & Lo 
alarm limit violation

• Display Blink in case of alarm to alert 
operator

• Optional RS485 Modbus 
communication for SCADA/BMS 
Integration.  ■

W e b s i t e : 
w w w .a e r o s e n s e .s g  

Aerosense - Di�  erential Pressure 
Indicator/ Transmitter: Model ADPI-LE D
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