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Letter

Star Rating is Essential for Energy Eficiency

S

tar rating of ACs is the primary requirement for improving the energy efficiency. The
advances in electronics, power electronics and software now enable the integration
of energy reducing solutions into cost effective control systems. The basic idea in
the use of ‘Solar photovoltaic based split air conditioners’ as mentioned in the article is to
minimize the power input through energy reducing techniques.
In terms of energy efficiency, indoor air quality and reliability, and based on a thorough
understanding of the infrastructure needs and health, safety and environmental
requirements, the Trane team proposed the best solution to maximize comfort, efficiency
and savings, explains a case study ‘Energy Efficient Trane Systems Enable Pritech Park
Achieve ‘LEED Platinum’ Certification’.
At the heart of the building air conditioning systems is the “Chiller” which has seen rapid
advances in design in the last decade or so, resulting in a plant that delivers a higher
cooling output, for increasingly lesser energy input. Advances in chiller technologies have
brought down the energy needed to cool spaces and thus lower total cost of ownership
is well deliberated in an article, ‘Optimizing Chiller Operations in Buildings’.
Increased human activities are causing damage to the global environment causing threat
to the quality of life. An article, ‘Green Technologies to build eco-friendly buildings’
details that in the midst of a global ecological crisis, green building consultants and
architects are pursuing design strategies that manage to mitigate the toxic by-products
of our consumption habits, while maximizing our use of sustainable energy sources.
Further, this issue has other revealing articles such as on use of direct current compressors,
chiller performance, interesting features etc, and would appreciate feedback.
Please send your comments at pravita@charypublications.in

Pravita Iyer
Publisher & Director
www.facebook.com/coolingindiamagazine
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E

nergy, economy and environment are of utmost
importance for the growth of any country and it
requires energy efficiency, cost saving and optimization
of available resources. Energy efficiency is an endless objective
in order to obtain more and to spend less. Total integration
is becoming the mainstream of the future. Hence, integrating
building architecture and HVAC as energy efficient and cost
saving measure, goes well with zero energy buildings concept.
Consumers are becoming more and more concerned about IAQ
that is intrinsically related to a buildings’ HVAC system. High
building performance is becoming necessary in the future as
more emphasis is being laid upon infrastructure and smart cities
coming up in future as is being proclaimed by new government
at the New Delhi.
In the HVAC/R systems, there is need to develop and integrate
efficient components and equipment in larger systems, hence
it is essential to think of efficient buildings as a whole. HVAC/R
technology continues to become more and more sophisticated
with each technological development and newer refrigerants.
LEED certification, ASHRAE regulations and standards are
inevitable applications though they add costs to design and
installation of air conditioning systems. What is essential is to
ensure that new regulations achieve the desired outcomes and
provide for cost effective ways of compliance, since buildings
- the invisible consumer of energy - contribute to emissions of
greenhouse gases into atmosphere.
Businesses are going global. As is prevailing awareness, HVAC
accounts for 40-50% of total energy bill for businesses and
commercial buildings, adoption of suitable renewable energy
technology in buildings is imminent. Older technologies need
to step into newer technologies to effect transformation in
HVAC industry. Reports point out that insulating ducts improve
efficiency by as much as 20%. Variable speed drives can vary
the output of AC system. Maintenance, space conditioning and
Retrofit market offers wide opportunities. All the more, a focus
on greenness and innovative HVAC technologies can transform
the way to the future.
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News

Emerson Climate Technologies
announces Joint Venture with Ruking

E

m e r s o n
C l i m a t e
Te c h n o l o g i e s ,
Inc., a business
of Emerson and
a world leader
in delivering heating, air conditioning, and
refrigeration technologies and services to the
marketplace, announced the formation of a
joint venture with Shanghai Ruking Electronics
Science & Technology Co Ltd. The new company
will be named Ruking Emerson Climate
Technologies (Shanghai) Co Ltd and has been
established with Shanghai Ruking Electronics’
business focused on the development and sale
of variable speed inverter drives, controls and
solutions for the global heating, air-conditioning
and refrigeration market. Emerson’s global
technology leadership in combination with
Ruking’s regional market support will be
leveraged by the joint venture. Ruking is a leading
heating and air-conditioning inverter technology
and solutions company with a full-complement
of R&D, design, manufacturing and sales
capabilities. Ruking founded in 2003 by Patrick
(Huaigang) Lei will have him as CEO in leading
the joint venture and managing the day-to-day
operations. “Our new joint venture strengthens
our variable speed capabilities to better serve
our customers, which is a key strategic initiative
for Emerson Climate Technologies,” said Brandy
Powell, vice president variable speed for Emerson
Climate Technologies. “With additional variable
speed inverter expertise and inverter system
controls capabilities, we can develop broader,
higher value solutions for our customers while
being faster with time to market.”
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Güntner Group invests heavily for R&D and Expansion

T

he Güntner Group is able to identify
market potentials and be actively involved
in creating market developments. The Group
address these challenges by consequently
expanding their production capacities and
by investing in the R&D of new products. The
Güntner Group is on track towards their strategic
target of being close to the customer evidenced by customer interest in
the Güntner brands at recent trade fairs. The increasing product demand
and the direct customer comments confirm the market needs sustainable
development at all levels as the industry is subject to continuous change.
This is why the Güntner Group expects an on-going growth in a wide range
of areas and markets during the next few years. In order to take account of
this development, Güntner Group intensely invests in their R&D as well as
in the expansion and modernisation of production. The increasing demand
for natural refrigerants in the commercial and industrial refrigeration
sectors requires technical competence and competitive products. Güntner
will soon expand their product segments with several new unit series. 

ICAI organizes Workshop on Microgroove Copper Tube
Heat Exchangers in Mumbai

I

nternational Copper Association India
(ICAI), a part of Copper Alliance, organized
a Workshop on Microgroove Copper Tube
Heat Exchangers in Mumbai, to showcase
how smaller-diameter tubes can be used to
increase rate of heat transfer through coils in
numerous applications, thereby improving the
energy efficiency of appliances, including ACs. Workshop was addressed
by a panel comprising Sanjeev Ranjan, MD, ICAI, Mayur Karmarkar,
Director Asia – Sustainable Energy, ICAI, Cooper Zhao, Project, ICAI, Dr.
Ren Tao, Industry Expert, Shanghai Jiao Tong University, Dr. R K Malhotra,
Chairman, Spirotech Heat Exchangers and Liu Tao, Golden Dragon Group.
The event was attended by professionals representing the R&D team of
room air conditioners manufacturers and coil manufacturers from across
India. “Microgroove has a key role to play in the design of sustainable ACR
products. It is now used to make refrigeration equipment, heat pumps
and air conditioners that are more energy efficient. Such products could
be powered more easily by sustainable energy sources. MicroGroove is
one piece of the sustainability puzzle for cooling and refrigeration,” says
Cooper Zhao, Project Manager, ICA China. “In addition, it is suitable
for use with many eco-friendly refrigerants.” Use of 5 mm Microgroove
Copper condensers helps reduce cost, create higher energy efficiency,
less refrigerant, comes with higher durability and low investments. Coils
made with smaller diameter and inner grooved copper tubes enable
efficiently removing heat from the refrigerant in case of the condenser coil
or evaporator coil. This higher heat transfer efficiency increases the overall
energy efficiency of the system. The use of smaller tubes also improves the
air-flow outside the tubes because of the reduced form factor. “Copper is
a proven tube material for ACR application. Indian Room AC Market has
shown 10% year-on-year growth in 2013 and it is poised to reach from
current 3.8 mn units in FY13 to 6.6 mn units by FY17.
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3rd edition of ISH Shanghai & CIHE
Danfoss Optyma Slim Pack: extended to LBP applications for
2014 show to be held concurrently with Refrigeration
ne year after the launch of Optyma Slim pack
other three events, Sept 3-5 at SNIEC

O

T

hird edition of ISH Shanghai & CIHE –
Shanghai International Trade Fair for Heating,
Ventilation & Air-Conditioning is scheduled to
take place from 3 – 5 September at Shanghai
New International Expo Centre (SNIEC). Coorganised by Messe Frankfurt (Shanghai) Co Ltd,
Beijing B & D Tiger Exhibition Co Ltd, Shanghai
Zhanye Exhibition Ltd and China Council for
the Promotion of International Trade (CCPIT)
– Shanghai Pudong Sub-Council. More than
270 domestic as well as overseas exhibitors are
expected to showcase their solutions to meet
individual heating needs of East and Central
China. ISH Shanghai & CIHE, scheduled to be
held in hall W1 at SNIEC, has confirmed exhibitors
from nearly every area of specialty in the HVAC
industry. Suppliers to the 2014 fair are expected
to showcase wall-hung boilers, floor-heating,
heat pumps, radiators, solar energy, ventilation,
air-conditioning, heat meters, automatic
controls, pipes, valves and other cutting-edge
technologies. Huang Junzhang, Marketing
Manager of Poloplast’s agent for Greater China
expressed: “ISH Shanghai & CIHE is making
its way to becoming one of the most influential
HVAC exhibitions in East and Central China. To
contuine with the success we had in the past, we
will introduce our PPR household pipes imported
directly from Germany, and will also launch our
innovative PPR CT pipe system in 2014 show.
Through this professional trade platform, we
hope to promote Poloplast as well seek for new
business partners and opportunities.” 2014 show
will be held concurrently with Building Solar
China – Conference and Exhibition, Shanghai
Intelligent Building Technology Fair and Shanghai
International Lighting Fair. Third edition ISH
Shanghai & CIHE will be held concurrently with
Building Solar China – Conference and Exhibition,
Shanghai Intelligent Building Technology Fair and
Shanghai International Lighting Fair. Collectively
known as the “Intelligent Green Building –
IGB” exhibition platform, themes on building
automation covered across the associated shows.
The four events are expected to take place in
over 50,000 sqm of exhibition space.


condensing units, Danfoss has extended the
range to serve more market needs in India. 5 new
models have been introduced in the market since
May. Initially designed for MBP applications, Danfoss
Optyma Slim Pack packaged condensing units enter
a new era. Appreciated for its compactness, robustness and lightweight,
the range is mainly installed today in milk cooling, cold storage rooms in
mini markets and supermarkets, in convenient stores or petrol stations.
The range extension covers low back pressure applications from 1.5 to
6 HP. “OptymaTM Slim Pack meets the market needs for easy to install
solutions without compromising efficiency and reliability. The very positive
feedback from installers highlights the efficiency & the easy handling as
the units are really lighter compared to what can be found in the Indian
market” says Rajesh Premchandran, VP, Refrigeration & AC, Danfoss
Industries Pvt. Ltd. “We now close the gap in the core of the range for LBP
applications. This will make Optyma Slim Pack a complete & attractive
solution for the applications it has been designed for”, he added.


Alfa Laval plans innovative booth at Chillventa 2014

A

lfa Laval is planning its most innovative
and exciting booth yet for Chillventa
2014 – one of the world’s biggest international
trade fairs for refrigeration, air-conditioning,
ventilation and heat pumps. Showcasing new product ranges and
programmes at the forefront of the industry through a highly interactive
booth format, Alfa Laval continues driving the future in this year’s
Chillventa. The Alfa Laval showcase this year, in Hall 4A, Booth 4A322, will display a wide array of products, including a number of brand
new solutions for industrial and commercial refrigeration, which will
be making their first international appearance. “All products have been
selected because of their ability to meet industry needs, including reduced
environmental impact, energy consumption and costs,” explains Klaudija
Cavala, Market Communication Manager, Industrial Equipment Segment
at Alfa Laval. One of the most exciting products to look out for is the new
Alfa Laval Arctigo range of industrial air coolers – a highly versatile stateof-the-art product that can be configured for a wide variety of applications.
The modular design, combined with a comprehensive selection software,
allows customers to choose an exact configuration that will be optimized
for their application, including fan type, defrost system, tube pitch and
numerous other options. Other highly anticipated events include the world
premier of the Alfa Laval TK20 semi-welded gasketed plate heat exchanger
for industrial refrigeration, and the Alfa Laval AC1000, the largest brazed
plate heat exchanger for refrigerant applications on the market. The Alfa
Laval AlfaNova 76 with U-Turn separator and Alfa Laval DM shell-andtube heat exchanger will also be shown. This year’s Alfa Laval booth
at Chillventa will be very interactive and hands-on to let visitors get a
more in-depth experience of the products. Besides talking to our technical
experts, visitors can also browse our full product range and find out more
through on-site tablets and multimedia installations. Alfa Laval will be
introducing the Refrigeration distribution programme, a comprehensive
set of tools for distributors and installers.


14 Cooling India July 2014

Newsline.indd 14

7/21/2014 11:59:24 AM

High
Efficiency
Solutions.

ADRMP$1ACH

MPXPRO
Complete solution for the management
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MPXPRO is the avant-garde CAREL Retail sistema solution for the complete and integrated
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MPXPRO offers several possibilities to optimise the operation of refrigerated showcases or
cold rooms and achieve considerable energy saving.
MPXPRO is complete with specific functions and commissioning tools to simplify use and
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MPXPRO can manage standard stop cooling and electric defrost, as well as a specific hot gas
procedure for centralized refrigeration system.
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Arla Foods UK Powers Combination
Trailer with Carrier Transicold’s
Vector 1550 City Unit

A

rla Foods, the UK’s largest dairy cooperative,
increased the efficiency of one of its
combination trailers, becoming the first-in-theworld to trial the latest innovation from Carrier
Transicold. The technology has the potential to
revolutionise the way temperature-controlled
trailers are designed, cutting diesel fuel use
and costs while reducing carbon dioxide (CO2)
emissions. Carrier Transicold, which operates in
UK as Carrier Transicold (UK) Ltd, 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. Arla Foods’
tri-axle combination trailer - half refrigerated
body, half milk-collection tanker -was modified
by Carrier Transicold UK to power the milkcollection pump motors, eliminating the need
for a tractor unit equipped with a power takeoff, associated hydraulics and Suzi boom, thus
reducing overall weight by 250 kg. “Our 2020
sustainability strategy is to reduce our overall
CO2 output by 34%, with logistics responsible for
delivering a third of this reduction,” said Peter
Bradbury, GM national fleet, Arla Foods UK. “We
saw an opportunity to make the combination
trailers even more efficient, using electricity
generated by the Vector™ refrigeration unit to
power the motors when loading and discharging
raw milk.” Carrier Transicold tested, modified
and developed new wiring configurations and
software to establish an ‘export power mode’
on the Vector 1550 City trailer refrigeration unit,
allowing the driver to disable the temperature
control system for a short period of time to
allow power to be routed to the milk tanker
pumps. Since commencing a 12-month field
trial in December 2013, the first proof-ofconcept trailer has reduced vehicle complexity
and cut capital investment per tractor unit and
trailer combination. Arla Foods’ collaborative
involvement in this new innovation earned
company a place on the 2014 Motor Transport
Awards ‘Best Use of Technology’ shortlist.


Johnson Controls recognized with 2014 Lilly Global
Supplier Award

J

ohnson Controls, a global multi-industrial
company was recently awarded the 2014 Lilly
Global Supplier Award. This honor recognizes
the organization for its outstanding performance
as the facilities management partner of Eli Lilly and Company, a global
pharmaceutical manufacturer. The annual Lilly Global Supplier Award
identifies suppliers who help the company sustain its competitive
advantage while creating cost and business efficiencies. Johnson
Controls was one of eleven companies selected from its global network of
suppliers. Since 2010, the company has continually contributed to Lilly’s
performance while exceeding stringent quality standards. John Murphy,
president, Johnson Controls Global WorkPlace Solutions, accepted the
award on behalf of the company during a ceremony on April 30. “Johnson
Controls is built on the ethos that we will significantly reduce risks to our
customers and improve the economic performance of their facilities at the
lowest possible cost. Winning the 2014 Lilly Global Supplier Award is a
great honor and we look forward to working with Lilly to continually find
business efficiencies year over year,“ said Murphy.


GEA BIOdek trickling filter media: polypropylene makes
difference, GEA Heat Exchangers at WEFTEC 2014

G

EA Heat Exchangers present advantages of
trickling filter media made of Polypropylene
compared to PVC at WEFTEC 2014 in New
Orleans, the leading trade fair for water and
wastewater technology in the US. Trickling
filter media made of polypropylene have gained
growing acceptance throughout the world. PP media implement valuable
features that make them attractive substitutes for commonly used PVC fills.
Plastic trickling filter media are effectively used in biological wastewater
technology because they provide a large surface for biofilm. This biofilm
consists of active microorganisms that break down organic pollution
present in wastewater (e.g., BOD, N, etc.). The trickling filter process itself
is a simple but efficient technology: wastewater is evenly distributed onto
a large media stack through which it trickles. The biofilm then cleans the
water. However, optimal trickling filter design and operation are essential
for effective treatment success. Requirements for fill media are manifold.
First, they should provide a large surface for the biofilm to grow. Sufficient
air circulation is necessary to provide the required oxygen. The biofilm
should also demonstrate appropriate thickness, and the water should flow
through slowly and evenly. The resulting total configuration makes up a
balanced three-phase system in which water, air, and biosolids share the
void space within the fill media. Such systems represent a challenge for
the design engineer. With BIOdek® fills, GEA Heat Exchangers provides a
selection of media types to effectively accommodate many of these process
requirements, any type of flow pattern, and a variety of channel sizes to
optimize each trickling filter application. There are other requirements
in addition to those involving the process itself. The media must be selfsupporting and sufficiently rigid to withstand the weight of the biofilm and
of any captured water. It must retain its shape for a lifetime of decades
and must be disposable in an environmentally friendly way. Hydrocarbons
such as PP can be easily recycled.
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Distech Controls launches Two Apps

SPC expanding Active-BIM Compliance across its
Product Range

S
D

istech Controls, an innovation leader in
energy management solutions, announced
launch of two new mobile apps: myDC Control
and Smart-Sense Room Control. Internationally
recognized for their Innovative Solutions for
Greener Buildings™, Distech Controls delivers
unique productivity enhancing tools and
intuitive, engaging interfaces. Now, combined
with mobile connectivity and familiar interface
of an app, these offerings increase productivity
for system integrators and control technicians,
provide value for building managers, and ensure
personalized comfort for occupants. myDC Control
is an invaluable tool for increased commissioning
efficiency, reducing both associated time and
costs. With this app, one can test and commission
HVAC systems single-handedly. For example, a
system integrator or control technician can walk
over to the equipment being commissioned, and
test its operation firsthand, while using the app
to view, set and override related input and output
values. In the same way, this individual can also
test connected sensors and actuators. myDC
Control app also allows for remote servicing and
maintenance, and improved response time to
service calls. This app reduces the need for onsite
visits and associated time and travel costs. Client
response thus far has been overwhelmingly
positive. Providing an intuitive interface for the
occupants of modern buildings, the Smart-Sense
Room Control app allows occupants to view and
set comfort parameters, such as temperature, fan
speed, lighting, shades/sunblind, and occupancy.
Studies have demonstrated an increase in
employee productivity of an additional 9%,
when occupants were provided with this control
over their environmental settings. Smart-Sense
Room Control also features the innovative
ECO-Vue™ leaf pattern, engaging occupants
and promoting energy efficient behaviors by
providing immediate real-time visualization as to
the energy efficiency of a setting. Moreover, this
app contributes to making “buildings greener”,
as it addresses the requirements of LEED
Credit 6.2: Controllability of Systems - Thermal
Comfort. Both mobile apps are downloadable
free of charge internationally via Google Play
(Android) and the App Store (iPhone).


&P Coil Products Limited
(SPC) is achieving full Building
Information
Modelling
(BIM)
compliance - with Active-BIM
objects now available for customers to download and load into their
Revit model using a supplied type catalogue holding all the project
specific information requested at the design and quotation stage. SPC
offers Active-BIM objects for its top of the range MINIB Trench Heaters,
Belgravia Fan Convectors, Coil Heat Exchangers and Heat Pipes, with
various configurations and specifications included in the modelling. BIM
a rich 3D experience enables architects and designers to plan and design
buildings using digital simulations, rehearsing all the stages of the design
and build process before construction starts. The modelling can be shared
between the various parties involved in the build which streamlines the
process, increasing efficiency, saving money and reducing risks. So, an
engineer is able to use information sourced from the architect to prepare
energy calculations. BIM objects can be used at the modelling stage to
determine right specifications of components, the sizes required etc.


Grundfos India to switch from IE1 to IE2 motors as
standard from August

G

rundfos Pumps India Pvt Ltd
(Grundfos India) announced
that the company will be switching
from IE1 to IE2 motors as standard from August 01, 2014. To begin with,
it will be implemented in the CR range of pumps and will be gradually
extended to other products as well. In alignment with the global trend of
shifting towards energy efficient motors which was introduced in Europe
in 2011, and in China this year, Grundfos is the first pump company in India
to move to these energy efficiency IE2 motors. Pumps currently consume
10% of global electricity. Without precisely the right motor, even the best
pump will consistently waste energy. With Grundfos high efficiency pump
and motor technology, it reduces the average pump’s energy consumption
by up to 60%. IE2 motors are highly energy efficient. Using IE2 motors will
help reduce the lifecycle cost of the pump and also save the operational
costs. Some of the benefits of using these energy efficient motors are that
they operate at better efficiency when they are lightly loaded because of
their better design as compared to the standard motors; dissipate less heat
compared to standard efficiency motors due to higher efficiency; use of
energy efficient fans keeps the motor at lower temperatures; increases life
of insulation & windings besides increase in overall life of motor. Life cycle
cost is much lower when compared to conventional motors. The motors
have better tolerance to thermal & electric stresses and have the ability
to operate at higher ambient temperatures and to withstand abnormal
operating conditions such as low voltage, high voltage or phase imbalance.
Ranganath N K, Managing Director, Grundfos India, said “Grundfos is
well known in the market for raising the bar in offering innovative, energy
efficient and sustainable solutions. We constantly emphasize on improving
efficiencies and the move to switch to IE2 showcases our commitment to
helping our customers reduce their energy consumption and costs. There
is an increased awareness about the use of energy efficient products and
we are confident that this will be well received by our customers.”
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5,500 buildings to compete in
EPA’s 5th Annual Energy Star Battle
of the Buildings/ Commercial
buildings around US

U

.S. Environmental Protection Agency
launched 2014 Energy Star Battle of the
Buildings - Team Challenge. More than 5,500
buildings nationwide are going head-tohead to reduce their energy use. In support
of President Obama’s Climate Action Plan,
which calls for businesses to cut in half the
amount of energy they waste over the next 20
years, the competition targets wasted energy
in commercial buildings, & will motivate
businesses to improve energy efficiency,
reduce harmful carbon pollution, and save
money.“ The competitive spirit is alive and well
among the building teams working to improve
their energy efficiency in this year’s Battle of
the Buildings,” said EPA Administrator Gina
McCarthy. “After four successful years, we’re
excited to see the innovative ideas that will
emerge from the competitors as they find new
ways to save energy and money while reducing
greenhouse gas emissions and protecting
the environment.” In the only coast-to-coast
competition of its kind, dozens of different
types of commercial buildings are facing off in
this year’s Energy Star Battle of the Buildings.
This year’s theme, “Team Challenge,” features
teams of five or more buildings who will work
together to reduce their collective energy
use as much as possible over the course of a
year. For example, “Team Staples” includes 17
Staples stores, while 15 Whole Foods stores
will support each other as part of “Team Whole
Foods Market.” In New Castle County, Del., 13
elementary schools will compete as part of a
team, & they’re going up against their county’s
five middle schools and six high schools. This
year marks the fifth year that EPA has hosted
the Battle of the Buildings. The competition
and positive environmental impacts have grown
exponentially since that time. Altogether, last
year’s competitors saved an estimated $20
million on utility bills. Nearly 50 buildings in the
competition demonstrated energy use reductions
of 20% or greater. Commercial buildings in the
US spend more than $100 billion in annual utility
bills and are responsible for approximately 20% of
both the nation’s energy use and greenhouse gas
emissions. By improving energy efficiency of the
places they work, play, and learn, competitors will
save energy & reduce harmful greenhouse gas
emissions that contribute to climate change. 

Hercules by Actronair wins ARBS Product Excellence
Award 2014

A

ctronAir, a leading Australian-owned air
conditioning supplier, has won ARBS Product
Excellence Award 2014 for its Hercules variable
capacity rooftop packaged unit. Hercules is perceived
as a game changer in the rooftop packaged category
above 100kW. It can achieve up to 50 percent more
efficiency than the minimum BCA compliant system
and has an integrated energy efficiency radio (IEER) of
5.45. ActronAir believes it has one of the lowest product
lifecycle costs of any products in its class. The residential range of ducted
split range Platinium by Actron Air integrates Danfoss inverter scroll VRJ.
Hercules is the result of Australian research, development and manufacture
by ActronAir, at its head office and plant in the Western Sydney suburb of
Bella Vista. It is equipped with VZH, the second generation of Danfoss
inverter scrolls and prequalified Danfoss drives. ActronAir celebrates its
30th anniversary this year. “The Award is ‘icing on the cake’ to coincide
with our 30th year of striving for more energy-efficient solutions in air
conditioning,” says Graham Brown General Manager ActronAir.


Supermarket Chain Booths checks out Carrier Transicold
UK’s Vector 1950 MT Unit

E

ngland-based
supermarket
chain
Booths is the latest retailer to shop
with Carrier Transicold UK. The family-run
business has specified a pair of Vector™1950
MT (multi-temperature) units for two new
trailers joining its fleet. Carrier Transicold
helps improve global transport & 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. With a growing network
of 29 stores, Booths opted for the highest-capacity Vector temperaturecontrolled system on the market, which offers the ability to ensure precise
temperature control to within +/- 0.3 degrees in each of the trailers’
multiple compartments. Booths has specified a pair of Carrier Transicold
Vector 1950 MT units for two new trailers joining its fleet. Mounted to
tri-axle, double-deck Cartwright trailers, both Vector 1950 MT units are
equipped with Carrier’s patented E-Drive all-electric technology, which
removes mechanical transmissions found in conventional belt-driven
refrigeration systems and transforms engine power into electricity through
a generator. “Our trailers are on the road up to 19 hours per day, seven
days a week, so we need a refrigeration system designed to handle high
utilisation,” said Brian Broadley, distribution manager, Booths. “So far the
Vector 1950 MT units have fit the bill perfectly.” The multi-compartment
trailers coupled with Carrier Transicold’s technology allow Booths to
transport any combination of deep frozen, refrigerated and fresh cargo on
the same vehicle, helping company to reduce frequency of journeys and
ensuring transport fleet operates as efficiently as possible. “We saw this as
an opportunity to update our fleet with the latest refrigeration technology,”
Broadley said. Built with microchannel condenser coils, Vector 1950
MT unit’s condenser is smaller and lighter than its predecessor, while
providing even greater efficiency.
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energy efﬁciency

Chiller
Performance
With ever increasing cost of energy as commercial tariff rate
cross-subsidies the other sectors, reducing the operating cost
with energy efficiency are top priorities in today’s
building sector.

I

t could be observed that after
equipment load HVAC load consumes
35%- 40% of total energy consumption
which is most dominant loading
commercial building. Therefore HVAC
system plays an important role in
maintaining the comfort and controlled
healthy working atmosphere and from
energy efficiency prospective as well.
The Chilled water based centralised
plant system is commonly installed
system in building sector due to its
centralised controlled and advantage of
energy efficiency over other type of
system. The condensing and evaporating
temperature plays very important role in
energy efficient operation of chillers.

Reduce Condensing
temperature
The condensing temperature in
water cooled chillers is governed by
cooling towers. A cooling tower is a
device designed to reject heat absorbed
through a cooling system to the
atmosphere. The standard operating
procedure for water-cooled chillers is to
maintain constant temperature of water
entering the condenser, referred as
condenser cooling water temperature.
This means operating cooling tower fan
and reducing the condenser water flow
in order to maintain the constant basin
temperature.
But reducing the condenser water
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Rajesh Deshpande, Managing Director of
Energetic Consulting Pvt Ltd (ECPL),
is BTech Chemical Engineering.

flow would lead increase the condensing
pressure and temperature, causing the
compressor to draw more power to
bring the refrigerant to desired
condensing pressure which means
chiller operates inefficiently delivering
the same tonnage load.
Therefore, it is suggested to operate
the chiller at lower condensing
temperature. The benefits must be
compared against the increased cooling
tower fan energy needed to produce
lower
condenser
cooling
water
temperature. Decreasing the condenser

water flow rate will provide condenser
water pump energy saving that may or
may not outweigh the increased chiller
energy use. It is recommended that the
condenser cooling water temperature
(CCWT) should be kept as low as possible
to maintain better chiller efficiency.
Figure Below shows the Cycle
Analysis of One Stage flooded
evaporator.
• The analysis was done for 100TR load
delivering chilled water at 7OC.
• The compressor power consumption
at 35OC condensing temperature is
around 85kW with COP of 4.12 as
shown in image on left side.
• Now with reduction in condensing
temperature i.e. condenser water
entering temperature from 35OC to
32OC the compressor consumption
has reduced to 76.7kW with COP of
4.56 as shown in image on right side.
• In order to achieve this, additional
cooling tower fan of 5kW need to be
operated. Therefore the net saving
achieved
from
this
exercise
would be 4kW.
The load on air-conditioning system
in typical commercial building depends
on occupancy & atmospheric conditions
which is variable in nature throughout
day, therefore in order to optimize the
chiller operation it is recommended to

design control logic in BMS system
which could track the optimum
condensing temperature of chiller.
Before evaluating the possibility of
achieving energy savings by reducing
the condensing temperature it is
necessary to confirm with OEM for safe
operating discharge pressure range for
compressor to operate smoothly.

Increase Chilled water supply
set-point
The chilled water supply temperature
(CHWST) set point is specified during the
designing of a cooling system. The
chilled water supply temperature has a
direct impact on the operating efficiency
of the chiller. As a rule of thumb, chiller
efficiency improves by 1% for every 1OF
increase in the evaporator-leaving water
temperature, all other factors held
constant.
Chilled water supply temperature set
point for facilities is generally maintained
at 45OF. This set point value is common
even in facilities which are located in low
humidity areas and further this set point
remain constant throughout year in
normal humidity areas.
But with increase in chilled water
temperature the valve opening position
of the AHU will change which will lead to
increase chilled water pump speed
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• The compressor power
consumption
at
-2OC
evaporating temperature is
around 85kW with COP of
4.12 as shown in image on
left side.
• Now with increase in
evaporating temperature
i.e.
evaporator
water
leaving temperature from
7OC to 9OC the compressor
consumption has reduced
to 79kW with COP of 4.4 as
shown in image on
right side.
Before evaluating the

therefore increasing its energy consumption. The benefits of
operating chiller at higher chilled temperature must be
compared against the increased chilled water pump energy
required to increase the flow to AHUs where the valve positions
have changed. Increasing the chilled water set point will
provide compressor energy saving that may or may not
outweigh the increased chilled water pump energy use.
Figure herein shows the Cycle Analysis of One Stage
flooded evaporator.
• The analysis was done for 100TR load delivering chilled
water at 7OC.

possibility of achieving energy savings by increasing the
evaporating temperature it is necessary to confirm that no AHU
has already achieved maximum valve opening position as in
such case raising the chilled water set point would result in
generation of hot areas in building.
The load on air-conditioning system in typical commercial
building depends on occupancy and atmospheric conditions
which is variable in nature throughout day, therefore in order to
optimize the chiller operation it is recommended to design
control logic in BMS system which could track the optimum
evaporating temperature of chiller.


www.facebook.com/coolingindiamagazine

www.twitter.com/coolingmagazine

www.linkedin.com/in/coolingindia

www.google.com/+coolingindiainmagazine

24 Cooling India July 2014

Chiller Performance.indd 24

7/18/2014 2:15:32 PM

Feature

Auckland
International
Airport Cold
Storage
Facility
- Fire
Protection in
Freezer

Victaulic Firelock® EZ rigid
couplings were chosen as
they significantly reduced
the time spent in the cold
and allowed the pipefitters
to install them without
removing their gloves.

At the Auckland International Airport in New Zealand, the
site is about more than just transfers, drop offs and arrivals
of passengers. It is also home to one of the largest cold storage
facilities in New Zealand. Currently under lease to a global cold
storage company, the Auckland warehouse is part of a global
network and works on 24-hour time for demand and delivery.

A

uckland Airport contracted
Protech Design Limited to
review the glycol fire
protection system already
installed in the building.
The
original
glycol
system
presented serious safety concerns for
the warehouse. Since there was no
secondary trigger devise, there was
serious risk of accidental operation
which could also result in possible
freezing in the piping or damage to the
piping or sprinklers. Any of these
scenarios could prove disastrous for

the leaser, and potentially damage
client relationships.
These risks, along with the high
cost and inefficiency of glycol, pushed
Protech Design to consider other
options. They found a more
dependable solution for fire protection
in such a harsh environment – a
FireLock NXT® Pre-action System from
Victaulic.

Business as usual
Since this site had no secondary
holding facility for back-up during
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country manager for India with Victaulic, the world leader in
mechanical pipe joining systems. The company takes
sustainability extremely seriously, is a founding member of the
Indian Green Building Council (IGBC) and is involved with
BREEAM and other international initiatives.

system installation, it was critical for the
freezer to remain functional at its -21°C
operational temperature throughout
the entire construction phase to
minimise damage to the existing
warehouse stock. The situation
demanded
a
prefabricated
fire
protection system that could be quickly
and easily installed, ensuring that
contractors and machinery were inside
the cold facility for as brief time as
possible.
Auckland International airport
employed Argus Fire Protection to
remove the existing glycol system and
install a roof-only, double interlocked,
dry pipe, pre-action system. In order
for the pre-action system to actuate,
two or more fire detections would be
required to let water into
the pipe. If a single release
event occurs, alarms
sound but the valve will
not operate and water
will not flow until a
second release event is
detected,
therefore
significantly reducing the
chance of accidental
water discharge and
freezing in the pipes.
The easiest, fastest and
most
economical
installation
method
proved itself to be the
Victaulic grooved system
consisting of FireLock NXT
Series
769
Double
Interlocked
Pre-action
valves
installed
with
Victaulic FireLock® EZ
Rigid Couplings. To ensure
dependable pneumatic
detection, Victaulic LP-46
Victaulic FireLock® LP-46 is a low pressure
sprinkler head specifically designed for fire
Upright
sprinklers
control in single, double and multiple row solid
specifically designed for
piled storage in a freezer up to the maximum
storage
spaces
were
roof height of 13.7m.
chosen to be installed.

Accommodating business as usual
in the facility meant that Argus Fire
Protection labour forces were working
in an operating freezer of -21°C, creating
serious health and safety concerns. To
minimize risk as much as possible, strict
guidelines were put in place to limit the
time of exposure. Further complicating
the process, battery life of installation
tools and electric powered platforms
were drained exponentially faster due
to the cold temperatures. This resulted
in a slow and disjointed installation
process.

Innovative solutions
Argus Fire Protection contractors
sought innovative products that could
reduce installation time in the freezer.
Only Victaulic could offer the
competitive advantage and an overall
answer to this complicated task – in the
form of a state of the art pre-action
system, joined with installation-ready
couplings. Victaulic Firelock® Style 009N
EZ rigid couplings were chosen as they
significantly reduced the time spent in
the cold and allowed the pipefitters to
install them without removing their
gloves.
In addition, the standard FlushSeal®
gaskets supplied with the Style 009N
couplings were perfectly suited for this
application, as they provide a “third
hand” during installation.
Victaulic LP-46 upright sprinkler
heads were a stand out feature in the
redesign, installation and certification
of the Auckland facility. The LP-46 is
specifically designed for fire control in
single, double and multiple row solid
piled storage in a freezer up to the
maximum roof height of 13.7m.
The low flow and low pressure
requirements of this FM full-scale fire
tested and approved solution also
allowed Protech Design to re-use the
existing fire pump and fire water supply
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Victaulic FireLock NXT® Pre-action valve sets come pre-trimmed in
VQR (Vic-Quick Riser) configuration, allowing fast and easy connection
directly to the riser without additional on-site trimming.
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tank at the facility, saving Auckland
International Airport significant capital
expenditure.
The Victaulic LP-46 sprinkler head
utilises a standard response fusible
element. As the ambient temperature rises
to the rated temperature of the sprinkler
head during a fire, the soldered fusible link
melts, thus activating the sprinkler and
clearing the waterway.
In a large cold storage facility such as
this, where the threat of fire rapidly
spreading has historically been high, the
LP-46 has a deflector which is specifically
designed to disseminate the water in a
pattern that will most effectively control
growing storage fires.
Installing this type of system saw the
elimination of in-rack pipes and sprinklers,
ensuring more flexibility for storage and
racking and maximum operational
performance for the facility.
A roof-only system also reduces the
chances of a forklift damaging in-rack
sprinklers in turn causing false activations.
This type of system also makes storage rack
location flexibility possible for any future
changes in layout.
Victaulic Firelock NXT Preaction System
was the valve set of choice due to its speed
of response, simplicity of operation and
reduced footprint. The valve sets were
delivered to the site in the VQR (Vic Quick
Riser) configuration - fully pre-trimmed
allowing direct connection to the riser
requiring only minimal on-site work.
■
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Case Study

Energy Efficient
Trane Systems Enable
Pritech Park Achieve
‘LEED Platinum’
Certification

T

rane has deployed high efficiency
heating,
ventilation
and
air
conditioning (HVAC) systems at
state-of-the-art Pritech Park – SEZ‘
Bangalore, which is a LEED Platinum
certified facility.
Pritech Park is an approved and notified
multi-tenant IT/ ITES/ hardware SEZ and
home to many renowned international
business/IT companies. Pritech Park SEZ has
been established by RGA Software Systems
Pvt Ltd, which was incorporated in the year
2000 with an aim to develop Infrastructure
facilities for the IT Industry.

Project Details
Project Segmentation
Sector specific SEZ (IT/ITES/ Hardware)
Development Phases
Two phased development
Project Area
Land area: 37 acres
- Phase I: 16 acres
- Phase II: 21 acres
Built-up area: 5 mn sq. ft.
Project Amenities
Retail block, Food court, ATMs,
Cafeteria, Auditorium, Gym,
Healthcare Centre, Creche
Location
Sarjapur- Outer Ring Road, Belandur,
Bangalore, India.
Systems Installed
Phase I Development
- 10 Trane Air cooled screw
chillers (350TR each)
- 3 Trane Water cooled centrifugal
chillers (700TR each)
- Trane Tracer SummitTM Chiller
Plant Manager
- Annual Maintenance Contract
Phase II Development
- 3 Trane Centravac chillers
(1400 TR each)
- Trane Tracer SummitTM Chiller
Plant Manager
- 1 Trane Water cooled centrifugal
chillers (700TR)
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Case Study
Challenge

Result

The Pritech Park developers had challenging expectations
from HVAC systems manufacturers in terms of energy efficiency,
indoor air quality and reliability. With a diverse set of tenants &
varied work hours, they sought to accommodate the individual
comfort needs of the occupants. In addition, they wanted to
bring down the operating and service costs.

Pritech Park – SEZ is benefiting from maximum system
efficiency, simplified maintenance, lower overall operating
costs and improved indoor comfort levels for occupants with
commensurate health and productivity benefits, which would
result in fast payback and return on investment.
Systems deployed in Phase 1 & 2 have been interconnected
and either of the Plant Managers can take care of the building
loads. Since the highly efficient Centravac chillers run most of
the time, the total energy cost for the buildings has been low.
To achieve LEED certification, the project met strict
quirements regarding sustainable sites, water efficiency and
atmosphere, materials and resources, indoor environment
quality & innovation in design. Trane has played a significant
role in creating Pritech Park as a high performance green
building that is healthy, productive place to work; is less costly
to operate and maintain; and has reduced environmental
impact. Pritech Park has been awarded ‘LEED Platinum‘ core
and Shell by IGBC.
“RGA Software Systems Pvt Ltd is committed to creating
energy and operationally efficient world class facilities. Our
association with Trane has helped us build comfortable, healthy
and efficient spaces that are sustainable.” – Sunil Reddy,
Director- Projects at RGA Software Systems Pvt Ltd.


Solution
Based on a thorough understanding of the infrastructure
needs and health, safety and environmental requirements,
the Trane team proposed the best solution to maximize
comfort, efficiency and savings. Trane recommended Air
Cooled Screw chillers, Centrifugal chillers and Tracer
SummitTM Chiller Plant Manager at Pritech Park - SEZ.
All chillers were covered under the Trane Select service
contracts.
The CenTraVacTM centrifugal chiller also has the lowest
total refrigerant emissions rate in the industry. Ensuring
tenant comfort Controls with easy-to-navigate touch screens
and displays allow RGA engineers to monitor the equipment
and make adjustments as necessary. The Tracer Summit
Chiller Plant Manager is an intelligent plant management
system with specific control strategies to optimize overall
chiller plant energy efficiency and reliability while providing
predictive maintenance control.

Courtesy: Trane India
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Optimizing
Chiller
Operations in
Buildings
Modern building air conditioning was started in the early part
of the last century when Alfred Wolf cooled the Ney York Stock
exchange building using ice tubes. 1906 saw Wills Carrier
patent a Dew point control device that made possible the
modern vapor compression cycle that the majority of
Building air conditioning systems use.

S

ince then the air conditioning of
buildings has grown to a mega
billion dollar industry, delivering
conditioned air to work spaces
across the world. The emergence of the
Gulf States as a business hub can be
partly attributed to the availability of air
conditioning in the middle of the desert.
At the heart of the building air
conditioning systems is the “Chiller”
which has seen rapid advances in design
in the last decade or so, resulting in a
plant that delivers a higher cooling

output, for increasingly lesser energy
input.
While manufactures pour in millions
of dollars in research and development
to fine tune the chiller design and come
out with systems that are more and more
efficient, an often neglected aspect of
chiller utilization is the manner in which
the chillers will be exploited during the
operations. A state of the art chiller may
be able to deliver chilled water of a
specified value with the theoretically
lowest possible energy consumption,
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but if the chiller is not
operated at its design
point,
or
the
maintenance of the
system
is
not
undertaken as per
the OEM’s guidelines,
there
are
high
chances that the
design
energy
consumptions
will
not be achieved.
Operating the chiller
in an optimal manner
will thus not only
lower
operating
costs, but will also
enhance the life of
the asset – this article
discuses strategies to effectively manage chiller operations
in buildings.

Fig. 2: Vapor Compression Cycle

compressor, condenser and evaporators which are the heat
exchangers and a control value. A typical vapor compression
cycle based chillers is shown in Figure 2. To optimize chiller
operations, effective maintenance as well as exploitation of all
these components is essential.

Measurement of Chiller performance
Building Chiller Systems overview
The central air conditioning system of a building typically
consist of a chiller, the pumping systems and the air handling
units, along with a control mechanism as shown in Figure 1.
Chillers in buildings are divided into two broad categories – air
cooled and water cooled. Air cooled chillers are used where
water is scarce and air is used to condense the refrigerant.
Water cooled chillers, as the name suggest, use water as the
medium to condense the refrigerant and are more efficient that
air cooled chillers. The key components of chillers are the

Fig. 1: Building HVAC System

What cannot be measured cannot be managed is a famous
management quote, and is as relevant for chiller operations.
The HVAC system consumes up to 40 – 45% of the buildings
energy load. Approx. 45% of the energy consumed by the HVAC
system is on account of the chillers, with the pumping systems
(24%) and cooling towers (12%) being the other main consumes
as shown in Figure 3. Thus, a poorly maintained chillers or the
pumping system will have a direct impact on the energy
consumption of the HVAC system and in turn on the operation
costs. Chiller efficiency is typically measured as a ratio of heat
energy extracted in tons of refrigerants (TR) to the input energy
kW and is represented as kW/Tr. Various ways to depict the
chiller efficiency using this approach are used, such as the basic

Fig. 3: Energy Use
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air cooling
efficiency called “Indicated kW” (IkW) which is the cooling
efficiency at design load. A more evolved way to represent
chiller efficiency is the Indicated Part Load Value (IPLV) which
lists the efficiency at various loads that the chiller operates at.
Modern, water cooled chillers have IKW values of 0.7 - 0.9 kW/Tr
with the IKW going down to as low as 0.4 for the advanced,
magnetic bearing centrifugal chillers.
The best way to measure the efficiency of chillers is by
finding out the IKW at the time of installation and thereafter
periodically checking the values during operations. This
requires a dedicated energy meter for the chiller and a capability
of the chiller control system to indicate the load the plant is
running on.

Optimizing Chiller Operations
Once the chillers are installed by the OEM, the onus of
correctly operating the machinery rests with the owner and
operators. Typically, the OEM will recommend operation and
maintenance practices (O&M) for that particular model which
need to be adhered to by the operators and maintainers. The
industry practice is also to have an Annual Maintenance
Contract (AMC) with the OEM or a specialist agency to provide
a higher level of upkeep. In theory, this arrangement works
well, but in practice, there are gaps in both operations as well as
in the maintenance of the chillers. This in turn results in the
chillers operating below their designed efficiencies leading to
higher operating costs. Thus, the two main thrust areas for
optimizing chiller operations are effective operations and
maintenance.

Effective Operations
Failure by operators to run the plant as per the engineering
best practices or as set by the OEM can be on account of
multiple reasons, some of which are listed in Table 1. A typical
scenario that plays out in the operations of chillers is the
utilization during the early stages of a building’s operational
phase. Due to low occupancy, the chillers run at extremely low
loads, many a times below the OEM recommended values. This
results in a higher frequency of the chiller switching on and off
leading to higher wear and tear. In addition, for centrifugal
Conditions Impacting Chiller
Operations
Operations during the initial
stages of building operations

Impact
- Operating chiller at low loads
- Frequent start stops
- Reduced life

Changes in building occupancy

- Increased load on chillers
- Higher maintenance load
- Reduced life

Over sized/Under sized chillers

- Non optimal operating point
- Higher operating expenses

Incorrect sequencing of Chillers

- Operating at off design point
- Increased operating costs
- Reduced redundancy

Incorrect set point adjustments

- Increased load on chiller
- Higher opex costs
Table 1

chillers, which are by design most efficient over a very narrow
range of operation, the plant efficiency (IKW) will deteriorate.
Another situation that can impact chiller efficiency is the
change in building occupancy pattern. If the chillers are
designed for a particular building heat load, and the occupancy
increases or decreases substantially due to factors such as re
-densification, additional floors or partitions in the office space
etc., the chillers will run at full load for a longer time, again
leading to faster wear and tear as well as operating at lower
efficiency.

Effective Maintenance
Like any machine, chillers too need maintenance at regular
intervals. While plant owners recognize the need and
importance of maintenance, in practice, there is usually not
enough attention given to maintenance. The key reasons for
maintenance not being accorded priority are listed in Table 2.
Conditions Impacting
Chiller Maintenance
Inadequate knowledge
of maintenance staff
Lack of funds for
maintenance

Difficulty in scheduling
maintenance periods

Impact
- Poor maintenance
- Lower reliability
- Delayed maintenance, leading to higher wear
and tear
- Possibility of catastrophic breakdown,
downtime
- Lower chiller performance due to lack of
maintenance
- Higher operating cots
- Possibility of serious breakdowns

Reliability on reactive
- Operating at off design point
maintenance rather than
- Increased operating costs
preventive/predictive
- Reduced redundancy
maintenance
Table 2

The most frequent reason for inadequate maintenance is the
non-availability of funds for the activity. Maintenance usually
takes a back seat over other critical spends, resulting in delayed
upkeep or in many cases, elimination of the task. A large
number of chillers are still maintained using the reactive
maintenance philosophy where machinery is allowed to run to
failure and then corrective actions are taken. Essential
maintenance activities like cleaning the chiller heat exchanger
tubes once a year are delayed or not undertaken, citing lack of
funds and seeing the chiller operating sufficiently well. Another
factor that impacts proper maintenance is the lack of knowledge
of the maintenance staff. The staff is usually trained by the OEM
at the time of installations, and as technicians move out due to
attrition, no separate training is provided to the new staff and
maintenance is then undertaken using the principle “this is
how it was done in the past”.

Chiller Operations and Maintenance of best
Practices
Chillers are the largest consumers of energy in a building,
and hence, it is in the interest of the owner or and operators to
operate as well the chillers at the best possible efficiency levels.
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Best Practice - Operations

Benefit

Increasing chilled water set point
by 1 -2 degrees

- Each degree inc in chilled water
setting improves efficiency by 3-5%

Lowering condenser water
temperature through optimum
exploitation of cooling towers

- Each degree reduction in
condenser water temp results in
2% increase in efficiency

Purge air from system at regular
intervals

- Air in the system reduces heat
transfer, lowers efficiency
- Essential to maintain optimal
charge ensure correct heat transfer,
cooling

Monitor refrigerant levels

- Minute deviations in system
parameters are a symptom of
deterioration components.
Trendingwill preempt failures

Undertake trend analysis of
equipment data

Best Practice- Maintenance

Benefit

Adhere to OEM recommended
maintenance guidelines

- Higher reliability of machinery
- Increased asset life

Keep heat exchanger tubes in
good condition
- Monitor water quality
- Undertake tube cleaning once a
year

- Less chance of tube damage
- Higher heat transfer, leading to
higher efficiency

Implement a leak detection
program

- Identifies leak at early stages
- Reduced cost of replacement gas

- Identify potential failures
Review of operation logs by
- Adherence of operators to fill up
senior technical management staff
logs accurately

Train operators on a regular basis

- Helps staff to identify potential
faults before they arise
- Operators exploit plant more
efficiently, reduce costs

Table 3

Adopting industry best practices for chiller operations and
maintenance will go a long way in not only reducing opex
costs, but also enhancing the life of the asset. Table 3 lists
some of these best practices and focus areas for plant
owners/operators.

Conclusion
Chillers are the life line for modern buildings as the
architecture does not allow for any natural ventilation systems.
Advances in chiller technologies have brought down the
energy needed to cool spaces and thus lower total cost of
ownership. However, if these state of the art plants are not
effectively and correctly operated, and inadequately
maintained, the benefits of higher efficiency chillers will be
lost. Higher energy usage directly It is thus imperative that
plant owners and operators re assess their chiller operating
programs and inculcate industry and OEM recommended best
practices to ensure that their capital investments are protected
and the opex costs are optimized.
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green buildings

Green
Technologies
to build
eco-friendly
buildings

Increased human activities are causing irreversible damage
to the global environment causing threat to the quality of life
for the coming generations. With the tremendous growth in
economic activity across the globe placing pressure on natural
and environmental resources, experts and thinkers are seeking
sustainable solutions in all aspects of our lives.

R

eal estate development is a
significant contributor to global
warming as it uses about 40% of
the energy and it is one of the
prime contributors to extensive
emission
of
greenhouse
gases.
Therefore there is an extreme need to
develop green buildings. Though Green
Building concept is not new in India and
the principles have been successfully
utilized for centuries, it has become an
essential
instrument
towards
sustainability in the recent years.
Sustainability in buildings is not only
limited to energy conservation, but also

includes efficient use of water & natural
resources, impact on the neighbouring
environment and working conditions
for occupants.
Green building design is based on
‘Form follows function’ kind of designing
which is associated with modernist
architecture and design in the 20th
century. This principle rests on the
concept that the shape of a building or
object should be primarily based upon
its intended function or purpose. This
however should not be mistaken as a
compromise in the aesthetic appeal of
the design. In fact, buildings all around
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Rumi Engineer, Head of Green Buildings at Godrej Green Building Consultancy
Services & Head of Energy Conservation, Godrej & Boyce Ltd leads the Green
Building Consultancy Services & Energy Conservation Department at Godrej and
Boyce Mfg. Co. Ltd (G&B). He is a LEED Accredited Professional, certified by
USGBC, and a BEE certified Energy Manager. He has also been certified as a
Sustainability Assurance Practitioner by CII-ITC Centre of Excellence for
Sustainable Development, and GRIHA Trainer & Evaluator.

the world are being built with its
functionality and sustainability in mind
without losing out on its visual appeal.
Green buildings integrate several
sustainable features, such as efficient
use of water, energy-efficiency, ecofriendly environment, use of renewable
energy, use of recycled/recyclable
materials,
preserving
natural
topography,
soil
erosion
and
sedimentation control, effective control
and building management systems and
improved indoor quality for health and
comfort. There are a few challenges
with respect to such constructions in
India. Primarily it is due to the
perception that building such projects
incurs higher costs and a lot of
maintenance. A certified or silver rated
green building would have incremental
costs in the range of 3-5% over
conventional ones, whereas the cost
can go up further for Gold or Platinum
rated projects. However, we found out
that certain developers were already
considering green building initiatives in
their projects such as building materials
with
good
thermal
insulating
properties, high efficiency HVAC and
Lighting equipments, solar water
heating, water recycling plants, rain
water harvesting systems, etc. For such
developers the incremental costs would
be restricted to the fees for certification
and consulting only. In a Commercial
Green Building, even these incremental
costs could be easily recovered within a
few years through energy savings,
provided
best
Operation
and
Maintenance practices are followed.
Different technologies in each
component of a building have
contributed to bringing down the
incremental costs for going green.
Some of them have been mentioned
below:
Building
Envelope:
Building
envelope consists of roof, fenestration,

glazing and the exterior walls. A
thermally insulated building envelope
involves using materials that reduce
heat transfer by conduction, radiation
and convection. It helps cut down the
heat load in the building, downsizing
the air conditioning equipment
required to cool the spaces and hence,
results in lowering of the capital costs
for the project. Thermal performance of
fenestration, wall and roof assembly
depends on Solar Heat Gain Coefficient
(SHGC) & that of glazing depends on
the solar energy transmittance through
the glazing (measured by U-value).
Lower the SHGC and U values, better
are the thermal insulating properties of
the wall, roof, fenestration and glass.
Using insulation materials like
extruded expanded polystyrene (XPS),
molded expanded polystyrene (EPS),
etc. decreases the SHGC value of the
wall and roof assembly, thereby offering
good thermal insulation. But due to
incremental cost, developers restrict
the usage of insulation materials to
roof. As a cheaper alternative to
insulation materials for exterior walls,
one may opt for Fly Ash bricks or
Autoclaved Aerated Concrete (AAC)
blocks instead of clay or normal
concrete bricks, as they have excellent
thermal insulation properties. Fly ash
acts as a good insulating material and is
used in both Fly ash bricks as well as
AAC blocks. The autoclaved aerated
concrete is a versatile lightweight
construction material which has low
density and excellent insulation
properties. The low density is achieved
by the formation of air voids to produce
a cellular structure.
• External shading devices such as
awnings, overhangs, and trellises
are part of the building envelope.
These are installed over windows
and prevent unwanted solar heat
from entering a conditioned space.

•

Lighting Systems: Lighting is an
essential requirement for any facility
and it touches the day-to-day lives
of people in more ways than one. It
accounts for 15% of the total energy
consumed in a developing country
as against 7 to 10% in developed
countries.
Energy efficiency has often been
viewed as a ‘resource option’ just like
coal, oil or natural gas. For India it is
provides additional value by preserving
the resource base and mitigating the
global climate change.
There has been continuous
development in lighting technologies
over the past 60 years to produce the
best lighting products and controls for
creating higher lighting quality with
reduced energy consumption. However,
the speed at which these technological
developments have taken place has not
been
complemented
by
a
corresponding pace in generating
awareness about them and their
availability to the end-users. Also, the
emergence of new secondary players
has generated a lot of competition in
the lighting market. These market
barriers should be addressed through
aggressive customer-oriented awareness
programmes & demonstration Projects.
Since last decade technology has
leapfrogged given various cost effective
options to the end users. There are
various strategies which can be adapted
to realize Energy Efficiency in lighting
system.
• Design: Selection of appropriate
Luminaries to render desired
Illumination level. To give an
example, a normal office application
250 -300 lux is the industry standard
and to achieve efficient lighting
power density (LPD) works out to 0.8
watts/sft that in turn can help to
achieve the above mentioned
illumination levels.
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•

•

•

•

LED / T-5 with Electronic Ballasts,
Reflective Luminaries etc. has
resulted in improving the Lighting
Efficacy.
‘Lighting Management System’ plays
a major role in Hospitality, Hospitals,
and Offices, IT / Data Centres and
even in Residential Common Area to
control unwanted usage of light.
(Occupancy
Sensors,
Natural
Daylight Sensing, Astronomical
Timer for Outdoor lighting controls
etc are proven technologies).
Daylight Harvesting by way of
appropriate façade design, Light
Pipes are some of the techniques
which can be incorporated during
the design of the Structure.
In industry North lighting, and
Transparent Polycarbonate Sheets
has found acceptance and it has
become a norm in design
consideration.

Heating, Ventilation and Air
Conditioning (HVAC) systems
HVAC by and large consists of
Centralized Air Conditioning System,
Basement Ventilation system, Staircase
Pressurization system etc. In Indian
context there is not much requirement
of Heating. HVAC system is one of the
costliest forms of energy end use in a
building or even in Industry.

Buildings are categorized as per
their End use.
• Commercial
• IT Space
• Office Space
• Malls
• Hotels
• Hospitals
• Residential
Energy profile of the above
mentioned buildings vary significantly
from each other.

Some of the Factors
impacting the Energy
consumption are:
• Occupancy
• Hours of Operations
• Heat load Profile
• Seasonal
ambient
conditions.

Basically there are
three aspects which
contribute to energy
efficiency in Air
Conditioning System
•
•
•

Design
Installation,
testing
and commissioning of
systems
Operations
and
maintenance.

Energy Efficient
Design
Who is responsible for
Energy Efficiency in the
Building?
• Owner / Developer?
• Architect?
• MEP consultant?
• PMC?
• Facility Management?
All
the
above
mentioned
professionals contribute significantly
towards Energy Efficiency right at the
conceptual design of the building.
One of an architect’s primary
functions as part of the design team is to
create an environment. This environment
has both a psychological and a
physiological effect on the occupants,
which in turn, impacts human
productivity,
building
operational
efficiency, and effectiveness of natural
resource use.
Building is a complex entity and by
the day aspirations of the occupant are
ever increasing. The activity commences
from selection of site, construction of
the core and shell of the building,
carrying out interior fit outs, operation
and maintenance are some of the
critical phases in lifetime of a building.
Institutionalizing a process for
proper operations and maintenance of
the building is as much crucial for
sustaining the efforts put in for design
of the building.
Energy Efficient design in a Building
can be achieved by efficient design of

•

Building Envelope
a.
Orientation
b.
Façade
c.
Glazing
d.
Shading Devices
e.
Roof
f.
Landscape.
Designing a good building envelope
helps in reduction of heat load which
will have repercussions on the Capex
and Opex. The following gets
downsized:
• Sizing of the Chillers, Pumps
• Sizing of Transformers, DG sets,
Cables
• Contract Demand
• Lower Energy consumption during
Operations
Systems: The systems are highly
interactive in nature.
• Heating
Ventilation
&
Air
Conditioning System (HVAC)
• Electrical
• Integrated Building Management
System (IBMS)
• Fire Protection System
• Fire Fighting system
• Plumbing
• Control Access.
Hard fact is most of the times
Project Team spends lots of time and
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money in energy efficient design but
not even part of the resource is spent
on best operations and maintenance
practice.
Reasons are plenty many.
i. Management’s
conviction and
commitment
toward
Best
Sustainable Practices
ii. Allocation
of
funds
towards
Operation and Maintenance
iii. Trained Manpower and retention of
the same
iv. Understanding & analysis of energy
performance of systems in a building.
• Radiant Cooling: A radiant cooling
system is an efficient cooling system
that typically involves running cool
water through a building's floors,
walls, or ceilings. It works on the
basic idea that thermal comfort is
determined not only by the
temperature of the air around us but
a combination of the ambient air and
heat being radiated to or from
objects nearby. What is required is
that a fairly large surface which is
exposed to the occupants must be
cooler than the ambient air to
provide radiant cooling. Occupants
then radiate heat to the object,
causing a sense of cooling. In
practice, cooling is accomplished by
chilled water circulating in an
intricate network of pipes in panels
or building components which can
be walls, ceilings or floors. Radiant
systems can save large amounts of
energy while also providing better
comfort, depending on the building
and the climate. They can be built
into floors or ceilings, preferably in
spaces with large air volumes and

•

•

large amounts
of unavoidable
infiltration.
• G e o t h e r m a l
cooling:
The
ground absorbs
nearly half of
the solar energy
our
planet
receives. As a
result, the earth
remains at a
constant,
moderate
temperature just below its surface all
year round. Geo-thermal cooling is a
type of renewable energy system
that utilizes this stored energy by
moving heat from above the ground
to a cooler environment several feet
under the earth's surface. Water
circulated through a geothermal
loop then carries heat below the
earth’s surface, where it is absorbed
into the ground; and the cooled
water is then carried back up to
regulate the higher ambient
temperature. The main advantage is
that due to the mass of the earth
below, geothermal systems can cool
even intense sources of heat.
Chilled Beam: A chilled beam is a
type of convection HVAC system
designed to heat or cool large
buildings. Chilled beam systems use
chilled water pipes mounted to the
ceiling to cool air in a space. Chilled
beams use water as a medium
instead of air to cool a room. Chilled
beams have the potential to save
existing buildings large amounts of
energy due to smaller air movement
requirements as only ventilation
needs to be delivered to the occupied
space, and also chilled beams can
use warmer water than conventional
fan-coil units. Also, chilled beams
increase thermal comfort, air quality,
and have lower than conventional
installation costs.
Under Floor Air Distribution
(UFAD): This is an air distribution
system for providing ventilation and
space conditioning in Data centers
and Server Rooms as UFAD systems
use an under floor supply plenum

•

chamber located between the
structural concrete slab and a raised
floor system to supply conditioned
air through floor diffusers directly
into the occupied zone of the
building. It effectively cools the
equipments, significantly reduces
energy use and costs by way of:
increased air-side or water-side
economizer potential due to higher
supply air temperatures, increased
cooling COP due to higher supply
air or chilled water temperatures,
reduced fan energy via reduced fan
static due to reduced ductwork,
reduced fan energy via reduced
design flow requirements due to
reduced heat gain to the lower
occupied region, reduced outside
air requirements due to improved
ventilation efficiency.
Building Automation/ Building
Management System: BMS includes
centralized monitoring and control
of systems such as Lighting, HVAC
(heating,
ventilation
and
air
conditioning) and Fire Detection
system. As citizens of the world grow
more aware of the impact that green
building
and
sustainable
development can have in saving our
earth from climate change, we can
hope that more of such innovations
will be created to help experts make
that a reality. In the midst of a global
ecological crisis, green building
consultants and architects are
relentlessly
pursuing
design
strategies that manage to mitigate
the toxic by-products of our
consumption
habits,
while
maximizing our use of sustainable
energy sources. Meeting these
challenges means more deeply
integrating green technologies like
wind and solar power, natural climate
controls and space-age materials
into the building processes, it is
about realizing that it not just a way
to conserve energy but also our
responsibility towards our future
generations. In the spirit of ecooptimism, we hope that more and
more designs with a right balance of
both sustainability and aesthetic
innovation will be developed to
assist us with the same.
■
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Distech
Controls’
Smart
Room
Control
Sophisticated
solution strikes
balance between
energy efﬁciency
and personalized
comfort

M

any buildings have two
independent systems for
managing the control of
HVAC and lighting, which
can pose a number of challenges, from
system design to installation, to actually
achieving the desired energy and cost
savings. In addition, facility managers
and building owners often face a “battle
of balance” between energy savings and
occupant comfort.

Addressing HVAC, lighting
and shades/sunblind
Take a typical office where one
might find:
• HVAC terminal equipment units such
as a VAV box, fan coil unit, chilled
beam etc.
• Accent, workstation and general
lighting fixtures
• Natural light sources such as
windows, atriums etc.
• Venetian blinds, sun shades, or
façade blinds
• Room devices, such as a discrete

The main objectives of building management systems are to
optimize energy and operational savings,while ensuring the
highest levels of comfort for occupants. Automated HVAC and
lighting control are largely accepted as the go to answer to
achieve these objectives.

sensors
for
monitoring
of
temperature
• Other room devices, for the
monitoring of CO2 and humidity
• Light
switches,
dimmers
or
occupancy sensors
• Shades/sunblind control switches.
In this office, all aspects of the room
functions are individually controlled –
HVAC, lighting and shades/sunblind.
The occupant has to use a minimum of 3
room devices to adjust his/her comfort
settings. Moreover, by treating each
function as a separate system, the
spaceisneither optimized for energy and
cost savings, nor for taking advantage of
the possible synergies between the
HVAC, lighting and shades/sunblind
control systems. The systems work
independently of each other, perhaps
delivering energy savings as a subsystem, but not as the sum of all of the
systems. For example, light fixtures could
all be on, although sufficient natural
light is available in the space.
By treating HVAC, lighting and

shades/sunblind control as separate
systems or room functions, this more
than often results in:
• The duplication of control and room
devices – in the above office example,
the occupant must use a minimum of
3 room devices to adjust temp., lights
& shades/sunblind. There could also
be two occupancy sensors, one for
the HVAC, and one for the lighting
control, etc.
• Overlapping control strategies – a
separate schedule-based control
sequence would be created for
HVAC, lighting and possibly shades/
sunblind, and could actually be
different one from the other.
• Energy wastage and missed
opportunities for energy savings –
lighting when sufficient natural light
is available, lighting unoccupied
rooms or increasing air conditioning
when the shades/sunblind could be
shut to increase thermal insulation of
windows and minimize solar heat
gain. For example, conference rooms
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•

with one occupancy sensor for
lighting & one CO2 sensor for HVAC
control, when the combination of
both sensor data would allow for
demand controlled ventilation based
on occupancy and the number of
people in the room.
Issues of occupant comfort – again,
in the above office example, the
occupant must use 3 room devices
minimum to adjust temperature,
lights and shades/sunblind. More
often than not, the occupant makes
adjustments to address his biggest
irritant on a specific day. This could
actually be countering the control
sequences linked to the other
systems or functions in the room. For
example, increasing the light levels
when sufficient natural light is
available if the shades/blinds are
raised.

Synergistic room control
solution
Distech Controls’ Smart Room
Control solution is designed to address
these common hurdles, by simplifying
the design, installation and reliability of
the control components and sequences,
and to take advantage of the resulting
synergies of treating all room functions
as one.
This modular system, based on an
extended HVAC controller for terminal
equipment applications with built-in
features and logic for lighting and
shades/sunblind control, is combined
with lighting and shades/sunblind
control modules and sensors to monitor
light level, occupancy, temperature,
humidity and CO2 within the space.
In addition, a variety of room devices
for occupants, from a remote control to a
mobile app, are designed to provide a
single, easy-to-use interface to adjust
personal comfort settings.
The Smart Room Control solution
achieves the highest level of comfort for
occupants while increasing operating
cost savings for local or room applications
in commercial buildings. The energy
savings are such that a study at the
Hannover University of Applied Sciences
and Arts in Germany demonstrated a
savings in excess of 30% on HVAC and up
to 60% on lighting.

Resulting optimization
When it comes to the issue of control
and room device duplication, the use of
Distech Controls’ Smart Room Control
solution allows for occupancy, luminosity
and other sensing information to be
shared across all 3 functions, providing
optimal performance with only one
sensor to install and configure.
Overlapping control strategies due
to separate systems and functions, can
often lead to missed opportunity for
energy savings. The Smart Room Control
solution is designed to deliver optimal
energy savings, only possible with a
synergistic approach,
such as
occupancy-based control strategies,
daylight harvesting based on light level
sensing, and natural light optimization.
As seen with the previous example, if the
natural light coming in through an office
window meets a pre-determined level,
the lighting devices will balance by
diming or even shutting off.
Finally, a synergistic room control
solution resolves the common issue of
comfort & personal control by allowing
occupants to adjust temperature,
lighting and shades/sunblind settings in
the room to achieve a level of
personalized comfort. As the control of
these functions is now integrated, the
occupant will often only need one room
device to control his environment, and
the shared sensor data and synergistic
control sequences will provide a dynamic
approach to the occupant’s behaviour.
For example, if an occupant has glare in
his screen and brings down the shades,
the Smart Room Control’s light level
sensor will automatically detect a lower
level of light and increase the lighting
from fixtures. In fact, Distech Controls
proposes room devices and the
convenience of a mobile app addressing
the requirements of LEED® Credit 6.2:
Controllability of Systems—Thermal
Comfort. Occupants can therefore
achieve their desired level of comfort,

while automated sequences allow for
improved indoor environmental quality.
In addition, proving that this truly is the
smart solution for room control,
automated presence detection and
schedules then ensure optimized energy
efficiency
once
spaces
become
unoccupied.
“The Smart Room Control solution is
the most cost-efficient,optimal way of
implementing energy efficiency while
ensuring comfort for room occupants,”
says Etienne Veilleux, President and CEO
of Distech Controls. “Distech Controls is
proud to offer this unique solution by
adding lighting and shades/sunblind
control to our already strong HVAC
offering. The Smart Room Control
therefore contributes to our ability to
deliver,to our network of customers and
end users worldwide,the highest return
on energy efficient systems”.

Find out more
A unique concept, Distech Controls
offers the Smart Room Control solution
suitable for VAV, fan coil and other
terminal unit equipment. In order to
better understand the advantages
offered by Smart Room Control, Distech
Controls allows users to build their own
solution via an online interactive planner.
This will help in selecting the right
products required to build a Smart Room
Control solution, making room control
not only practical but accessible. The
recently released Smart Room Control
solution has already received a number
of accolades, having been honoured at
the 2014 AHR Expo’s Innovation Awards
(Building Automation category) and
selected as BUILDING Magazine’s MoneySaving Product winner.


Distech Controls is an innovation leader in energy management solutions. It provides
unique building management technologies and services that optimize energy efficiency
and comfort in buildings, all the while reducing operating costs. It delivers “Innovative
Solutions for Greener Buildings” through passion for innovation, quality, customer
satisfaction, and sustainability. Distech Controls serves multiple market segments
through its worldwide business divisions, service offices and a superior network of
Authorized Partners.
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chillers

Revolutionary
energy savings with

Oil-Free

Chiller
Optimising performance of centrifugal chillers with an ideal
matching of new technologies. Not surprising when a chiller’s
lifetime operating cost can be up to 20 times its purchase cost

Q

uite recently, centrifugal chillers, as one component
in a building´s energy consumption were not
examined as a major factor for sustainable efficiency
improvements. The high operational efficiency at full
load was one argument to buy centrifugal chillers. The other
side of the coin showed the main limitations regarding the part
load performance, max. condensing temperatures above 40OC
and the inability to operate at low cooling loads. The thing that
has changed is that overall economics on life cycle basis
demand much more then the peak loading. It has been found
out that the typical chiller operates less than 1% per year on
peak load. The answer for that comes now: With state-of-theart advancements in the field of variable speed drives with HFC
refrigerants & driving the chiller oil-free with magnetic bearings
a ground-breaking trend in centrifugal chiller applications
was launched. Making them high-efficient & incomparable
regarding energy consumption and life cycle costs. The new
centrifugal technology is already in typical screw chiller sizes
(from 60TR) available, and because of the high condensing
temperatures also as air cooled and evaporative version.
Conventional systems show that if building load decreases,
the chiller responds by partially closing its inlet vanes to restrict
refrigerant flow. While this control method is effective down to

about 20% of chiller´s rated output, it results in decreased
operating efficiency. Means, a conventional centrifugal chiller
rated at 0.6 kw/per ton at full load might require as much as 0.8
kW per ton when very lightly part loaded. Since chillers typically
operate at or near full load less than 10% of time, part load
operating characteristics significantly impact annual energy
requirements. The answer for improving the centrifugal´s chiller
efficiency is to drive it with variable speed drives with HFC
refrigerants & oil-free with the magnetic bearing technology.
‘Totally oil-free technology achieves the highest partload efficiencies for chillers and chilled water systems
including water, air and evaporatively cooled applications’.
Proprietary magnetic bearings replace conventional oillubricated bearings, eliminating high friction losses, mechanical
wear and high-maintenance oil management systems to
deliver chiller energy savings of 35% and more over
conventional chillers while ensuring long-term reliability.
Compressor’s one main moving part (rotor shaft and
impellers) is levitated during rotation by a digitally controlled
magnetic bearing system. Position sensors at each magnetic
bearing provide real-time feedback to the bearing control
system, 120 times each revolution, ensuring constantly
centered rotation. High-speed variable-frequency operation
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chillers
affords outstanding part-load efficiency,
Philipp Ampferl, Regional General Manager Smardt Chiller
compactness and extraordinary softGroup FZE with degree in Mechanical Engineering is an Expert
start capacity. An inlet guide vane Advisor in the Cooling Industry, especially in the MENA Region.
assembly trims low-load capacity and is He established a subsidiary in Dubai, UAE. The Middle East Office
was recently distinguished with several Awards: GAIA Award for
digitally integrated with the variableGreen Product HVAC, for Carbon Reduction; Climate Control
speed control to optimize energy
Award for Standalone Chillers, Middle East Green Technologies
efficiency and compressor performance
Award, 2014 Green Mind Award 2nd for Green Industries.
throughout the full range of load and
temperature
conditions.
HFC-134a
refrigerant
cools
electronic
and
electromechanical components to assure maximum
efficiency and safe operation.

Run 100% oil-free with magnetic
bearings
Conventional compressors & chillers consume more
energy due to the presence of lubricating oil that
hinders heat transfer. Even a chiller with an oil content
of 3.5% may lose 8% efficiency. Many chillers are
overcharged with oil resulting in actual energy efficiency
much lower than the equipment’s rating. Friction-free
magnetic bearings eliminate the cost of those
inefficiencies as well as the maintenance costs
associated with oil service.
Compressor uses an integrated variable frequency
drive to reduce compressor speed and maximize
energy cost savings as the condensing temperature
and/or heat load decreases.
Typically, traditional induction motors of this size are
in the 92% efficiency range. The magnetic bearing compressor’s
permanent magnet DC motor, provides an efficiency up to 97%
and at the same time eliminating the need for an energy
consuming gear set. The frequency variation 300 to 800 HZ
provides operation compressor speed between approx. 20,000
to 48,000 rpm. In this range the compressor can generate
steeples load. The magnetic bearings which avoid the friction
have over 500 times less frictional losses than conventional
bearings & in combination with VFD, reduces the starting
current to below 5A. The combination of permanent magnetic
motor with VFD and magnetic bearing in the compressor and
chiller design elements like electronic expansion valves,
innovative flooded heat exchange technology with specially
finned tubes and highly intelligent control systems makes this
technology highly efficient.
Combining these new technologies of magnetic bearings &
variable speed drives with HFC refrigerants in a chiller means
the IPLV efficiency will be routinely more than 32% better.
Compared with older lubricated reciprocating, screw, scroll or
centrifugal chillers, year round savings can be spectacular, with
over 50% savings.
Under AHRI conditions, the IPLV performance can be lower
than 0.4 kw per ton, higher than EER 11.5, while part load
efficiency can be under. 25 kW per ton, higher than EER 13.0.
A further solution is the application of refrigerant HFC-134a
for centrifugal chillers. This is the only compound that is being
applied to equipment in singular compound form. Is has no
chlorine, does not contribute to ozone depletion and is a highly

efficient thermodynamic refrigerant in application. As a result
of the stringent testing and applied technology, chiller leak
rates are lowered to less than 1% annualy. Existing chillers have
a leak rate of 2-15%. HFC 134a also has a small molecular mass
than the past CFCs and HCFCs. This is an important feature as it
results in an overall product size that is 35 to 40% smaller. This
has another effect for replacement issues. The new system will
always fit in the space available. The use of ultra-low
Global Warming Potential (GWP) refrigerant HFO -1234ze
is already announced for air-cooled, outdoor mounted
chiller applications.

Other advantages
•
•
•
•
•

Nearly no Vibration - essentially non-existent < 0,04 mm/s
Low noise level - 400 TR chiller < 67,5 dB(A) in 10m
Very low starting current < 5 amps
One moving part assures long service life
Inbuilt Redundancy à multiple compressor principle.

Summary
Smardt´s core strength is in the oil-free centrifugal
technology, which gives us a clear energy & ecological advantage
over traditional lubricated chillers. Smardt´s magnetic bearings
and integral variable-speed drives also increase reliability over
lubricated machines and, with no oil system to maintain,
maintenance costs drop away rapidly. Oil-free centrifugal
compressor technology boosts energy efficiency, cuts
operating costs and is now well-proven worldwide.
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Interview

Ajay Wadhawan
Head - Sales and Marketing
Smart Marketing

Rajesh Malhotra
Business Manager
Smart Marketing

HONGSEN has bigger plans
for India
Ajay Wadhawan and Rajesh Malhotra in an exclusive interview with
Cooling India shared their plans about collaboration with some of the
International brand for supporting their products in India.

What is your perception about the HVAC/R market
in India with reference to further scope and growth?
jay: We are very bullish about total Indian
Economy which is going to change for better
in the coming months. Both Air Conditioning and
Refrigeration is going to play major role in this
growth. Air Conditioning is old and well established
in India. During last few years growth of this sector
is more or less stagnant. Increase in manufacturing/
Construction activities in the Country, new initiative
for 100 new cities in India, all augers well for high
rate of growth for Air Conditioning. Refrigeration is
relatively new discipline for India. Due to small base,
growth rate is high. But it has really a long way to go,
and go fast. As awareness about food preservation
is increasing in the Country, this one factor itself
will play major role in the growth of Refrigeration.
Coming five years are golden period for HVAC&R
in our Country. We will see many new international
Companies coming to our Country.

credential in Indian HVAC&R distribution faster
than required speed?
jay: We are dynamic professional company
launched by Ajay Wadhawan and Rajesh
Malhotra, two professionals having many years
of distribution experience. In short span of our
operations, today we are having more than 100
business associates pan-India, who are dealing in
HVAC&R products. We are having outlets in all the
four regions of India, including metro and no-metro
cities. Though as a Company, we are new. Rajesh
had good understanding of sourcing, logistic and
market. His complete business knowledge helped us
to establish ourselves in very short span

A

A

Smart Marketing is a comparatively new name
in the distribution. How could you manage the

We Understand ‘Smart Marketing’ recently finalised
long term business agreement for distribution of
‘Hongsen’ products, How could you arrived at an
agreement with the company keenly interested in
doing business in India?
jay: With change of guards in Indian Government
now foreign companies are bullish about
India market. Companies with vision foresee long

A
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term future growth in India. ‘Hongsen’ is one such
Company having big plans for India. Much bigger
then only distribution of their products. To give shape
to their plans, ‘Hongsen’ wanted to have tie-up with
a young professional Company of India. They liked
our credentials. His long experience in launching
new brands and contacts in Indian HVAC&R and an
established dealers network impressed them to join
hands with us. ‘Hongsen’ is confident about their
growth in India with ‘Smart Marketing’.
What features or strategies appealed to you in
Hongsen, as a Company and in their products?
ajesh: Their passion for Quality is major appealing
point. In their manufacturing, at each stage there
is an inbuilt Quality check. They have invested huge
amount on test equipments. Each product passes
through many Quality inspection stages. For example,
for all valves including Ball Valves and Vibration
Eliminators, they are having automatic leak testing
machines to ensure 100% leak proof controls. Today
‘Hongsen’ is source of supply for many western brands.
That became possible due to their high Quality culture.
Interestingly, in spite of high Quality and strong brand,
their pricing is very sensible. We are pleased to offer
these products to the India customers. We hope to have
overwhelming response from Indian market.

R

You have entered into a long-term business agreement
with them. Apart from commitments such as quality,
what else impressed you about ‘Hongsen’?
ajesh: ‘Hongsen’ as a Company has clear vision
for India. To avoid cross Competition, they as
a policy wanted to have exclusive arrangement with
one Company. Like other Companies they are not in
India for short term gains. What we appreciated most
is their commitment for Sales Promotion. From very
beginning contracts for magazine Advertisements are
in place. They are participating in ‘Acrex’ Exhibition in
Bangalore. To support us and our customers for their
products, they are sending their technical people to
India, who will also arrange in-house seminars. First
time, a Chinese Company is coming to India with
Western Style distribution programme. I do not think
any other Company came to India with commitment
for investment on sales promotion.

R

Could you describe the history of this company and
also state about its product range?
jay: Their product range is divided into two major
heads. First is, premium Quality Refrigeration
and A/C Service Tools. They cover Manifolds, Gauges,
Hoses, Couplers, Recovery machines and Fittings. For
Manifolds they have big range of Digital and nondigital suitable for different Refrigerants. Manifolds
range cover single, double and four ways with brass
and aluminium body. These Manifolds, hoses and

A

couplers are sold all over the
World under ‘Hongsen’ and also
under other popular brands,
SMART MARKETING is
many of which are international
in discussion with few
brands even sold in Indian
Market. Car A/C segment is their
European Companies to
major thrust for this product
launch their products
group. Controls, accessories
in Indian market during
and parts for refrigeration and
coming season, apart
A/C systems come under other
Division. This division is having
from present basket
full range to cover Ball Valves,
of HVAC&R Products.
Vibration Eliminators, Solenoid
To support Customers,
Valves, Sight Glass, Hand
specially for West and
Shut Off Valves, Driers, safety
Valves and Expansion Valves.
South, shortly they are
As such Company is covering
coming with their office in
both Refrigeration and Air
Mumbai. During coming
Conditioning. Founded in 1992,
years, Company will enter
‘Hongsen’ is having a history of
more than 20 years. Recently they
in distribution of electrical
have shifted to their new State of
items as well.
Art factory situated in beautiful
Zhuji city in Zhejiang province.
With 300 workers, most of which
stay in the factory itself, they
are having 20 Engineers. Company has on their role,
consultants from different universities as well as from
their OEM Customers. They regularly visit and add
tremendous value to their business. ‘Hongsen’ work
with a mission of continuous up gradation of their
products, for which management invest regularly on
advance technology.
What other products ‘Smart Marketing’ is
distributing in India?
ajesh: We are national distributor for ‘Annapurna’s
Smart Thermostats’. LAX, HUB and Weiguange
are three other brands in our range. We also distribute
products under ‘Smart’ brand. From this month
onwards we have started high end service valves
for Split Air Conditioners under smart brand. After
our commitment for making successful inroads for
‘Hongsen’ products in India, we are now rebuilding
our Organisation. To serve our OEM Customers we
are strengthening our technical sales team. They will
undergo special training for ‘Hongsen’ products.

R

What do you envisage for short and long term plans?
jay: Our long term plans include sales and service
offices in at least all four metros. We are already in
discussion with few International brand for supporting
their products in India. We are in the process of
finalising few more distribution agreements for India
market on exclusive basis. These are including both
domestic and International brand and will be covering
HVAC&R and Electrical items.
■

A
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solar AC

Solar
Photovoltaic
based split air
conditioners
with ice energy
storage and
mixed mode
operation

This article presents the study of energy efficiency
improvements in split ACs. Star rating of ACs is the primary
requirement for improving the energy efficiency
(inherent charactersitics) of split ACs.

W

hile star ratings primarily
address inherent energy
efficiency characteristic of
ACs,
the
installed
characteristics in terms of specific energy
consumption over a period of time is
also an important index for energy
saving. The basic idea in the use of SPV
power 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 effective 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. The present specific of
4 star rated split ACs is around 1.0-1.1

kW/TR which is the ideal candidate for
further energy efficiency enhancement
through the above retrofits.
Improving the energy efficiency of
split air conditioners of 1.5-2 TR is of
great importance because of their large
market share of the installed capacity.
Energy efficiency improvements can
be attempted through several routes
such as:
• Star rating to improve the inherent
characteristics
• Demand control (optimization of
cooling load)
• Use of variable frequency drives for
modulation and control of the
compressor-motor load to the active
cooling requirements.
• Use of solar photovoltaic power for
the ACs to provide energy autonomy.
• Use of Ice storage system through ice
build and ice melt system using a
parallel evaporator (chiller) to the
existing evaporator.
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The technological advances in the
integration of electronics, power
electronics and software
has now
enabled the evolution of cost effective
solutions for multi-featured controls
which provide smooth control over the
tracking of the load.
Two important indices of energy
efficiency are:
• Inherent
energy
efficiency
characteristics
Specific electric power (SP) (kW of
electric power input per tonne of
refrigeration =kW/TR)
EER (energy efficiency ratio) =
cooling load in W/electric input in W
The specific 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
Specific 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 office
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 specific 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 specific 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
(specific energy consumption) in kWh/
m2/year.
Both the inherent as well as the
installed energy efficiency characteristics

M Siddhartha Bhatt is Additional Director and Divisional
Head of Energy Efficiency & Renewable Energy Division of
CPRI, Bangalore. He has published over 45 international
papers in the area of energy efficiency and one book. He has
developed several energy products and holds 5 patents. He has
received many awards such as Award for Science and
Technology, CBIP Best paper Award etc.

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 different 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 efficiency and energy saving.

Energy efficiency
Improvements in Split ACs
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 and
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
precisely track the minimum task energy
and the gap (between the AC energy
and the task energy) must be maintained
at the minimum.

Mixed AC system- New generation
controls based on intelligent
shifting between the compressor &
the fans
Energy efficient 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 temp. is below the
comfort condition (22 ± 2OC, relative
humidity: 50 % ± 5%, air velocity: up
to 0.25 m/s) and 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 efficiency
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 ineffective when the
conditioned space temperature is lower
or equal to the ambient temperature.
However, it can be modified to take
advantage of the lower ambient
temperatures during nights.
Figures 1 and 2 give the variation of
ambient temperature in Bangalore in
summer and winter. It can be seen that
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Fig. 1: Variation of ambient temperature
in April (Bangalore)

sensitive equipment the cooling rate can exceed the
limits of thermal stress.
• Specific power is independent of the thermostatic control.
• Thermostatic control is based on on-off control. Hence the
tracking of the load is not smooth but in steps.
• Thermostatic control gives block control and tracking is
not smooth. It cannot handle variable temperature
requirements over multiple time blocks.
In other words, the thermostatic control does not provide
capacity control or control over cooling rate. The power rating
of the compressors and fans is constant and is not controllable
by thermostatic control unless use is made of variable
refrigerant flow (VRF) systems where variable frequency drives
(VFDs) are used.
The developments in the technology of VFDs have
been used effectively to configure capacity control of the
compressors by varying the speed of the compressor (and
hence it’s cooling output) based on programmed patterns.
VFDs provide excellent source-load tracking. 32 bit RISC
microcontrollers for compressor and fan motor control have
shown energy savings as well as increased energy efficiency of
the power board/driver to over 94-95%.

Fig. 2: Variation of ambient temperature in
December (Bangalore)

when the conditioned air temperature is set at 26OC, AC
requirement gets reduced by 30-40% during summer and
over 95% in winter.

Variable refrigerant volume (VRV)-Variable frequency
drives (VFDs) for capacity control of AC compressors
The basic element of communication between the AC and
the load (task) is the thermostat-primary temperature sensor
which cuts in and out the electric power to the AC. It is also
supplemented by humidistat and low pressure switch. The
simplest mode of source (AC)-load (task) communication is the
thermostat. In the absence of the thermostat the AC-load
communication will be lost and there will be run away
operation & uncontrolled energy consumption of the AC.
The thermostatic mode of control has some disadvantages
such as the following:
• It is localized and in many situations does not represent the
bulk of the conditioned space.
• If the volume of the conditioned space is above the design
capacity of the AC, the thermostat never cuts off and the
source-load communication is lost. Normally the design
capacity of the AC is 3-4 times higher than the cooling load
to which it caters. If it is lower, then the AC never cuts off.
• If the ambient temperature is lower than the set point
temperature of the conditioned space but the temperature
inside the conditioned space is higher than the ambient
temperature, then the AC will be energized and will operate
until the set point temperature is reached.
• Thermostatic control does not control the degree of cooling
or cooling rate (kcal of cooling /min) or (OC/min). In very

Fig. 3: Schematic of a split AC with ice build
and melt storage system in parallel to
the conventional evaporator
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SPV power for split ACs and ice storage systems for
steady power from SPV
Another dimension to the AC control is the smart grid
configuration 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 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 of the ice storage system is the lower operating
temperature of chilled water reducing the flow rate and
thereby the chilled water pumping power and energy input to
the chilled water pumps.
Figure 3 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.
Figures 4 & 5 give the solar power input vis-a-vis the load
requirement of conventional split AC system of 2 TR. During
the period of no or low cooling load the ice build system is
operated and ice melt system is operated when there is no
solar power. Figures 6 & 7 give the views of split AC in operation.

Fig. 6: View of a split AC of 2 TR installed in place

The
above
calculations are taking
compressor mode only.
In the mixed mode the
energy per day is likely
to come down by
another 30%.

Conclusions
The conclusions of
the study are as follows:
• Star rating of split
ACs is the primary
requirement
for
ensuring
the
equipment energy
efficiency (inherent
characteristics). For
Sl. No.
1
2
3
4
5
6
7
8
9
10

Fig. 4: Split Air conditioner (2TR) commercial load curve

•

•

•

Fig. 5: Solar PV energy- excess (+) and deficient
(-) for 2 TR split AC

Fig. 7: View of the condenser
of a split AC of 2 TR

Particulars
Value
Units
Energy per day
17.11
kWh/day
Size of SPV
2.41
kWpeak
Area
13.7
m2
Capital cost
0.8
Rs. L/kW
Capital cost
1.76
Rs. L
Energy cost
12
Rs./kWh
Saving/day
205.26
Rs. /day
Days/year
320
days
Savings/year
0.66
Rs. L/year
Simple PP
2.68
years
Table 1: Typical cost economics of SPV based
split AC with ice storage

ensuring high energy efficiency (installed characteristics),
the cooling load needs to be optimized by reducing the
leakage losses, sectionalization of load & minimizing heat
generating equipment.
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
fielding 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 & ice melting modes) and
mixed AC systems (compression chiller & ambient air fan
cooling system) are two important options for load
reduction, load smoothening and energy saving & must be
adopted on a much wider scale than in present practice. 
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Plan to extend our
operations in the
South

Vijay Bothra, Director, Kiro Refrigerants Pvt Ltd, in an
exclusive interview with Cooling India says, we are proud
that we represent world top companies like Arkema where
the focus is purely a good quality product.

What do you think about the present scenario of
refrigerants market in India?
he present scenario of the refrigerant market seems
to be quite bright. Considering the fact that the
penetration of refrigerators in the rural areas is increasing
at a considerable high rate. There has also been an uptrend
on the sale of cars which in turn has led to the rise in the
growth of the refrigerant market. However, there are still a
lot of arguments and discussion on the kind of refrigerant
that will be the future. Once these dynamics are solved the
market will offer a much better opportunity.

T

What challenges do you face while introducing Kiro
Refrigerants products over other similar products
available in the market?
ny new brand has to face certain challenges for the
initial years. Kiro Refrigerants being the exclusive
distributor for the best brands in the world for a lot of
products faces the challenge of price war. In an Indian
scenario to sell a quality product at the price it deserves
seems to be the toughest challenge.

A

Could you tell us countries from where you import the
refrigerants? Does the refrigerant market in India not
so much developed quality wise?
e import our products from US, France and China.
Yes there is a minority group that focuses on the
quality yet there is a huge chunk which is still focused
more on the price. There are very few companies which
sell quality products and we are proud that we represent

W

world top companies like Arkema where the focus is
purely a good quality product.
What product range of your company is available for
India market and which products command major
market share?
iro Refrigerants Pvt Ltd aims at being a holistic
solution provider for all the HVAC/R needs. To
fulfill the same, we deal into refrigerants, compressor
lubricant oils, chemicals for HVAC/R as well as refrigerant
identifiers. In the present scenario, the refrigerants
command the maximum market share.

K

Tell something about refrigeration identifiers
techniques. Do you have specialized products based on
such technologies?
ndian market has been flooded with lots of refrigerants.
In order to gain a higher margin, lots of small players
have started mixing refrigerants hence making it really
hazardous for the human as well as machine. Those
refrigerants which are not pure makes the machine highly
inefficient also leading to excess electricity wastage.
Therefore in such a scenario it is imperative to have
technologies like the refrigerant identifiers which can tell
us in a spur of the moment about the purity content of
the gas and also if the gas is contaminated. Yes we do have
couple of refrigerant gas identifiers from Neutronics.

I

Can you tell us about maintenance, quality control
about the modern state of the art refilling, storage,
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repackaging facility as well as Standards being
followed?
iro Refrigerants is an ISO9001:2008 certified
company from UKAS. We follow strict procedures
when it comes to maintenance and quality control
procedures. We follow daily, weekly, monthly and
annual maintenance plan book. There is a pre inspection
daily in the plant before the work starts and any non
conformity whatsoever is reported and solved at the
earliest. Proper gloves, boots and eye glasses are made
compulsory for all the workers who enter the plant. All
the machinery in our plant had been brought and set
up under the technical guidance from Singapore. There
is supervision from the QC at each level of the refilling
and only once the product is clear form one process, it
passes to the next stage. There is no accumulation of
the failed product at the end of the process.

K

What do you suggest about safety measures to be
taken whilst storing the refrigerant? Do you provide
safety training workshops also?
here is couple of safety measures to be followed
while refilling refrigerant gases as the neglect of
these instructions might lead to dangerous health
hazards as well as environmental damage. We need to
make sure that all the pipes are thoroughly sealed and
there is no leakage. All the labour working in factory
should be the proper uniform along with Gloves,
Glasses and boots. Proper tools and equipment should
be used at the time of operating the machinery. Yes we
do conduct workshops on a quarterly basis and also
have external trainers coming from Singapore to train
our workers.

T

Since you are a distributor
of comprehensive range of
refrigerant gases, what regions
have you covered and what
are your expansion plans with
respect to it?
e have covered The North,
West, East and Central
so far. We plan to extend our
operations in the South soon.

W

Can you briefly highlight the
achievements made by Kiro
Refrigerants in the recent past?
iro in its first year of
operation had won 2
awards at the Acrex 2013. One
being for the Green Product
and the other being the most
innovative product. We have
bagged the exclusive dealership
of Arkema, Forane, which is one
of the world’s best companies in
flourochemicals.

K

What are your visions and plans
in the next two years?
n the next two years we plan
to expand our reach to many
more cities in India. And to
make brand KIRO synonym to
quality products in the HVAC/R
Industry.
■

I

Kiro Refrigerants (P) Ltd.
is a refiller and distributor
of comprehensive range
of refrigerant gases
and own individual
bulk storage tanks for
each type of refrigerant
gas. Refrigerants are
imported in various
packing sizes from small
refillable cylinders to ISO
tank containers. Kiro
operates strict policies for
product quality, health
management, safety and
environmental concerns.
Company has stringent
quality checks at all crucial
stages of refilling & own inhouse laboratory equipped
with latest technology
apparatus ensures
compliance of international
standards.

ASHRAE bEQ Program Qualifies for Florida Rating System under Energy Bill

U

nder amended legislation
recently
signed,
the
building energy rating and
labeling program known as
Building Energy Quotient (bEQ)
now qualifies as an energy
rating option for buildings in
the state of Florida.
Florida Governor Rick Scott signed House Bill 7147,
which qualifies the bEQ program as an approved system,
during June 13. The provisions in the bill amend a 2013
Florida law specifying requirements for energy ratings for
all residential, commercial and state-owned buildings.
“ASHRAE commends the state of Florida for recognizing
the importance of requiring collection of the information
necessary for making informed decisions about the energy
use of buildings where we live, work and play,” ASHRAE
President Bill Bahnfleth said. “The ultimate goal of the
bEQ program is to promote more energy efficient buildings
and give owners more control over rising energy costs,

Understanding a building’s energy use characteristics
is the critical first step in identifying and implementing
measures that will economically and responsibly reduce
energy use and costs.”
ASHRAE felt interpretations of the original 2013 law
were incorrect, raising questions about how a person or
company becomes qualified or approved to provide this
rating.
In recent months, ASHRAE worked on an amendment
to better define what constitutes an approved building
energy efficiency rating system. Under the change, the
bEQ program qualifies as an approved system. The bill
becomes effective July 1, 2014.
bEQ is a building energy rating and labeling program,
offering two labels: an As Designed label that rates the
building design’s potential energy use under standardized
conditions - independent of the building’s occupancy and
usage - and an In Operation label that rates the building’s
actual measured metered energy use as influenced by the
building’s occupancy, operation and usage.
■
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Feature

Technological
Innovations
driving the
surge of Indian
HVAC Market

In any developing or developed economy the growth of its
real estate sector along with its sub-sectors like Heating,
Ventilation and Air-Conditioning (HVAC) sector is directly
related to the domestic economic growth.

A

lead contributor to the
continual growth of the
economy,
today,
HVAC
solutions have become an
integral part of the real estate planning
processes and thus are critical to the
growth of the sector.
Coming under the workings of the
Mechanical, Electrical and Plumbing
(MEP) sector, the HVAC segment has
been a strong performer in Indian
businesses which buoyed by the robust
growth witnessed across the real estate,
hospitality,
health
services
and
education sectors has helped bring in
critical revenue to the treasury of
the country.
The growth of this sector based on
Indian economy’s continual growth has

seen the sectoral capitalization increase
riding on factors like the continual
growth of Indian Realty and everincreasing Purchasing Power of the
Indian consumers. Today the HVAC
sector has grown nearly 8% CAGR on a
year-on-year basis, and is expected to
attain a positive growth rate of over
100% in the FY12-16E period and nearly
15-20 per cent growth y-o-y on the back
of exponential growth across sectors.
Experts believe that factors like changing
demand drivers, increase in project
outputs and growth of domestic MEP
players will lead to greater flourish in the
domestic HVAC business signalling
greater buoyancy in the sector. Also the
growth of constructed sub-sectors like
retail, hospitality, health-care and
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commercial services or special economic
zones (SEZs) will enable the sector to
cross the Rs 20,000 crores threshold
within the next two years.
While sub-sectoral growth is the
leading factor to the growth, the
oncoming of technological innovations

will also enable greater latency into the
sector. Major innovations like utilization
of new HVAC technologies, consolidated
domestic production, adoption of
greener engineering and techniques
along with factors like diverse plant
designs, building automation systems

and tech progresses will going forward
have a significant impact on the
augmentation of the domestic HVAC
market.
Today key technical innovations like
evolving technologies and on-the-move
innovations in the international HVAC
market have kick-started a greater
revolution in the India HVAC sector
which have quite an impact on the
domestic market. Today domestic &
international players are incorporating
cutting-edge tech innovations into the
sector that have been the major keys of
sectoral growth. Variables like Chillers,
Variable Refrigerant Volume (VRV) and
Air Handling Units (AHU), will forward
the surge towards marketing five million
TR by 2015 in volume terms that will
establish the sector as one amongst the
country’s top cash cows.
Keeping a focus on the impending
growth of this sector one believes that
the greater need is to take HVAC
solutions to the masses via value-added
cost-effective air-conditioning solutions
that can cater to the emergent needs of
the commercial and industrial customers.
The industry believes that measures like
the introduction of eco-friendly systems
like inverter technology based airconditioners,
phasing-out
hydrochlorofluoro carbon (HCFC) gases
and introduction of eco-friendly gases
will go a long way in enabling ecofriendly solutions to the masses.
In this parlance it is importance to
study the greater adoption of greener
technologies that have signalled the
new phase of the sector. The recent
developments of HFC32 refrigerants and
inverter
technology
based
airconditioning systems have shown a new
way in making air-conditioning more
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cost-effective
and
energy-efficient, thus
bringing down costs
and contamination.
HFC32 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
efficiency and enhanced ‘greener’ footprint. On the other hand,
the inverter AC technology by integrating Reluctance DC
Inverter Power Control technology with a DC Fan Motor to
achieve High COP’s offers greater operating efficiency and
makes air-conditioning a better cost-efficient investment for
the mass market of India.
While players both domestic and international are
aggressively pursuing the matters of tech innovations,
pertinent to mention in here is Daikin’s stewardship in the

sector which has established the brand as a top
‘green’ manufacturer. By pioneering adoption of
HFC32 refrigerant and deliverance of inverter
technology based air-conditioning, Daikin India
has been able to forge a value structure that
delivers cutting edge HVAC solutions with a
concern towards the environment.
Amongst the technological innovations
prevalent in the sector Daikin holds a majority
in its portfolio which are designed to offer
compelling
aesthetics
and
advanced
functionality. Some of the major technologies
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, Floor Standing Duct Type; Ductable, Rooftop &
Packaged ACs 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 Purifier type.
Daikin has also brought in other tech innovations like Super
Multi Hot Water Air-conditioning solution and Room Precise
Temperature Control technology, which are intended to utilize
innovative technology to bring down costs and further
electricity savings. Today measures like Star Labelling and
greater shift towards higher Star rated air-conditioning
solutions along with a focus on emerging technologies like
Variable Refrigerant Flow (VRF), Ductless air-conditioning &
Solar air-conditioning have provided a greater teeth to the
Indian HVAC sector, one that going forward will enable a larger
thrust forward.
In conclusion, it can be well illustrated that a greater
augmentation of the Indian HVAC sector can be achieved by
overcoming the current challenges, post which the sector will
be able to realise its potential and move towards greater goals.
The growth of the sector will also encourage upcoming buyers
to accept HVAC solutions as products of mass consumption
thus creating a greater reach for the sector.


www.facebook.com/medicalequipmentandautomation
www.linkedin.com/in/medicalmagazine
www.twitter.com/medicalmagzn
www.google.com/+medicalmagazineIn
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HMX launches PCU-F and PCU-R
for comfort air conditioning

B

uilding on the success of the
Ambiator, the first comfort
conditioning product launched
by HMX, comes a range of highefficiency, environment-friendly, fresh
air pre-cooling units, the HMX PCU-F
and HMX PCU-R.
At the heart of the HMX products
is the Dry Air Most Air (DAMA) heat
exchanger, a patented technology of
HMX. With over a decade of experience
in the HVAC segment, HMX has a
proven track record with an installation
base of over 19 million CFM covering
more than 3.7 million sq ft all over India
across applications in the industrial and
commercial sectors.

HMX PCU-F
The HMX PCU-F is an excellent
option to supply cooled fresh air
to improve indoor air quality while
simultaneously reducing the load on
the compressor of the installed air
conditioning system.
It uses our patented heat exchanger
DAMA to pre cool fresh air being
supplied to air conditioned spaces or air
handling units in the most economical
manner. DAMA works on the principle
of indirect evaporative cooling (IEC)
for sensible cooling of the primary air
using water, without any refrigerant or

compressor system. This reduces the
tonnage load (TR) on the installed
HVAC system which would have been
otherwise used to cool the fresh air.
This in turn reduces the total tonnage
(TR) requirement for the project, and
saves a large amount of energy that is
otherwise required to condition the
ambient air. The primary air is cooled
without adding moisture to
it and in the process the
dry bulb temperature
and the enthalpy of the
fresh air are reduced
substantially. The total
cooling capacity TR
saved will vary from one
location to another. For
example, in Pune, the
savings in compressor
energy
consumption
is nearly 20% over the
course of a year!
The standard HMX PCU-F
PCU F
consists of an air filter, our patented dry
air moist air (DAMA) heat exchanger, an
optional coil (direct expansion – DX or
chiller water – CHW), supply air fan and
its motor. The unit is then connected to
ducts that supply the clean pre-cooled
fresh air to the air handling unit or
directly to the conditioned space. The
HMX PCU-F is also an excellent option
where the entire fresh air load is
handled by the chiller or
a DX system. Retrofitting
of the existing fresh air
handling unit is also
possible with PCU-F.
Here the air is passed
only once through the
space due to which there
is zero contamination.
Positive
pressure
is
maintained inside the
room and hence, a
separate exhaust system is
not required.
no
This machine is available from
500 CFM to 20000 CFM in standard
options, aand can also be customized

to suit project requirements. The
PCU-F can be used in various sectors
like pharmaceuticals, hospitals, hotels,
theatres and even applications such as
process cooling or to retrofit an existing
fresh air unit.

HMX PCU-R
HMX PCU-R is a perfect solution
where the application requires precooled fresh air
and
return
air
is available. The
objective of PCU-R is
to replace inefficient
and
maintenance
intensive
energy
recovery wheels, heat
pipes, air-to-air heat
exchangers, etc. with
a more efficient and
economical
solution
that
is
both
reliable
and
t
sustainable. The annual
energy savings with the
PCU-R is substantially higher to the
tune of 50–60% as compared to the
existing options for energy recovery
devices.
The air flow is made such that the
cold return air, by design available at
room temperature of 24°C and 55±5
% RH, is used as secondary air for
the HMX DAMA. The standard HMX
PCU-R is normally a double-decker
arrangement consisting of an air filter,
our patented dry air moist air (DAMA)
heat exchanger, a supply air fan and
its motor in the upper deck. The lower
deck comprises an air filter, a return air
fan and its motor, and a plenum. It is not
possible to retrofit an existing system as
a separate exhaust system is required to
carry the return air to the PCU-R.
HMX PCU-R is available in sizes from
500 CFM to 6000 CFM. The PCU-R can
be used for varied applications such
as pubs, shopping malls, IT industries,
offices, commercial complexes, etc. ■
Website: www.hmx.co.in
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We must use the
chance to establish
a production plant

Willy Loffler, Representative, thermofin GmbH, in an
exclusive interview with Cooling India says, for the
Indian market I think, it is very important to have
units for industrial sites operated with ammonia or
propane as refrigerant.

Could you introduce yourself and explain the efforts that
you have made so far to make the company remarkable
in the market?
am working in the refrigeration industry for nearly
45 years and nearly the same time in the business of
heat exchangers. For nearly twenty-seven years, I have
established a German heat exchangers company with
eight production facilities. In ninety-nine, I left the
company and in the year 2002 my son Bernd Löffler
established a new company called thermofin®. During the
12 years, the company is grown to about a fifty million
turnover. We are now about 300 people and we mainly
produce in Germany. thermofin GmbH also has a joint
venture company in Argentina where we manufacture
for South America. I am a mechanical engineer with
already fifty years’ experience and I try to help my son to
develop and to improve thermofin®. The main application
of our units is in industrial systems. That means that we
are strong in air-cooled condensers and dry coolers for
industrial applications. With the introduction of new
laws, the European refrigeration sector will change in the
future. I personally see the future in natural refrigerants
like propane and ammonia. The new directions should be
decisive for our future products. We have to build up a
European research centre for this kind of refrigerants with
all test equipment. I hope that I can contribute to create an
institute where we are able to carry out all the testing and
training procedures for the refrigeration engineers and
refrigeration studies.

I

Since you have worked in the HVACR industry for more
than four decades, what according to you is the future of
the HVACR industry in India?
ince five years, the Indian market is very interesting
for me and I think it is the fourth time that we have
participated in the ACREX exhibition. Everybody comes
here and sees how the exhibition is growing. But not only
the exhibition is growing - the visitors are more interested
now. However, the problem for us is to supply to India and
to pay high custom duties. So sooner or later, we must use
the chance to establish a production plant. It is the only
chance to be competitive in this market. The big challenge
in India is to find very good educated engineers and to
create a good team for the production. When you can bring
both together, it is a very good opportunity to enter the fast
growing Indian market. What we learned is that still a lot of
goods are destroyed due to the fact that there is not enough
capacity for the cooling storage. So, it will take some time to
bring in the new systems for huge cold storage with efficient
heat exchangers to save energy. There is one person living
in New Delhi who operates for thermofin® and who opens
us a door. We have another young engineer working in our
main office in Germany who gives good support to the
customers in India. Therefore, we have already sold some
products and we hope to introduce our products and our
company in the market.

S

Your expertise in refrigeration and heat exchangers has
given you an excellent platform in Europe. With which
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products or solutions you want to break into the
Indian market and how would you like to see your
role in the Indian market?
or the Indian market I think, it is very important
to have units for industrial sites operated with
ammonia or propane as refrigerant. Of course, it will
be necessary to find a right partner who will help us
to economically build up our company with a very
efficient production in order to be competitive here
in India.

F

Thermofin has worldwide operations, do you think
of any possibility to have any tie ups or collaborations
with the Indian companies?
es why not. We have already discussed a lot and
will make our decisions now.

Y

How do you see your company making overall
growth plans for the next two years?
ccording to my experience, I think that the
Indian market could offer us a high sales growth.

A

What marketing strategies you all adhere to promote
the product and to achieve the target?
ince we want to go directly to the market with the
commercial and industrial units, it is important
to have people on-site. We have to find the local
engineers who will take care of the marketing.

S

What product were displayed at the ACREX 2014?
e showed many of our industrial products like
dry coolers and evaporators, mainly for the
industrial sector.

W

What are your anticipations
from the exhibition?
expect new contacts from
contractors and of course
from consultants enabling us
to introduce our products in
India.

I

What role does thermofin®
play to cooperate with German
research
institutions
and
can you name some of the
institutions?
hermofin GmbH closely
cooperates with leading
German research institutions,
such as with the Institute
for
Air
and
Cryogenic
Technology non-profit limited
liability company (ILK) in
Dresden, with the Bitzer
foundation
professorship
for refrigeration, cryo and
compressor technology of the
Technical University Dresden
(professorship building energy
technology and heat supply),
with the institute of process
technology, process automation
and measuring technology
(IPM) in Zittau/Görlitz as well
as with the Technical University
Bergakademie Freiberg.
■

T

thermofin® produces
finned heat exchangers
for an application in
refrigeration and airconditioning industry in
commercial and industrial
projects that fit for all
kinds of refrigerants
(HFC, NH3, CO2, Glycol
etc.). Heat exchangers
produced by the company
are also used to control
the air temperature in
large computer centres,
ice rinks and indoor
ski slopes. thermofin
GmbH, which is based
in the Vogtland region,
is continuing to expand
its presence in the
refrigeration and air
conditioning markets. It
has set up numerous sales
offices all over the world.

International Societies form Indoor Environmental Quality – Global Alliance

A

newly formed alliance seeks to serve as a global
source for information, guidance and knowledge on
indoor environmental quality (IEQ). A memorandum of
understanding creating the IEQ Global Alliance was signed
on June 29, at ASHRAE’s 2014 Annual Conference in Seattle,
Washington. Other groups joining Alliance are American
Industrial Hygiene Association (AIHA), Air Infiltration and
Ventilation Centre (AIVC), the Air & Waste Management
Association (A&WMA), the Indoor Air Quality Association
(IAQA) and the Federation of European Heating and AirConditioning Associations (REHVA).
The Alliance was formed by an ad hoc committee
appointed by ASHRAE 2013-14 President Bill Bahnfleth
to explore ways in which industry groups could work
together to address all aspects of IEQ and health.
Presidential Member Bahnfleth said, “Before we address
impacts of buildings and transportation systems on energy
consumption and the environment – which, make no
mistake, are also critically important – we must ensure that
we are providing indoor environments that are safe, healthy,

productive and comfortable for occupants. We have strongly
emphasized energy conservation and protection of the
environment to such an extent that the need for progress in
indoor environmental quality has been obscured. A broad,
coordinated effort is needed to fill gaps in research, transfer
the results of science to practice, advocate for higher
standards and better educate both the built environment
professions and the public. I believe that formation of this
Alliance is a key to meeting those objectives. ASHRAE is
eager to contribute its expertise to this group and to once
again be a leader in the field of iEQ, beginning with a focus
on indoor air quality.”
The Alliance will provide guidance on the definition of
acceptable IEQ, with an emphasis on thermal conditions and
indoor air pollution, to ensure that the knowledge gathered
from IEQ research is promulgated to and implemented by
IEQ practitioners and regulatory bodies worldwide. The
establishment of the Alliance is supported by the WHO
and the U.S. Environmental Protection Agency, who will
cooperate with the Alliance in the future.
■
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Passive
Cooling
Strategies
for a Building
Prototype
Design
Ventilation and
Indoor Air Quality

The move towards a de-carbonised world, driven partly by
climate science and partly by the business opportunities it
offers, will need the promotion of environmentally friendly
alternatives, if an acceptable stabilisation level of atmospheric
carbon dioxide is to be achieved.

T

his requires the harnessing and
use of natural resources that
produce no air pollution or
greenhouse gases and provides
comfortable coexistence of human,
livestock, and plants. This study reviews
the energy-using technologies based on
natural resources, which are available to
and applicable in the farming industry.
Integral concept for buildings with both
excellent indoor environment control &
sustainable environmental impact are
reported in the present communication.
Techniques considered are hybrid
(controlled natural and mechanical)

ventilation including night ventilation,
thermo-active building mass systems
with free cooling in a cooling tower, and
air intake via ground heat exchangers.
Special emphasis is put on ventilation
concepts utilising ambient energy from
air ground and other renewable energy
sources, and on the interaction with
heating and cooling. It has been
observed that for both residential and
office buildings, the electricity demand
of ventilation systems is related to the
overall demand of the building and the
potential of photovoltaic systems and
advanced co-generation units. The focus

58 Cooling India July 2014

Passive cooling strategies for a building prototype design ventilation and indoor air quality.indd 58

7/19/2014 12:21:50 PM

cooling strategies
Abdeen Mustafa Omer, MSc, PhD is an Associate
Researcher at Energy Research Institute (ERI). He is PhD
from the University of Nottingham. He graduated from
University of El Menoufia, Egypt. He has been listed in the
book WHO’S WHO in the World 2005, 2006, 2007 and
2010. He published over 300 papers, 100 review articles,
5 books and 100 chapters in books.

of the world’s attention on environmental
issues in recent years has stimulated
response in many countries, which have
led to a closer examination of energy
conservation strategies for conventional
fossil fuels. One way of reducing building
energy consumption is to design
buildings, which are more economical 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.
However, exploitation of renewable
energy in buildings and agricultural
greenhouses can, also, significantly
contribute
towards
reducing
dependency on fossil fuels. This theme
describes various designs of low energy
buildings. It also, outlines the effect of
dense urban building nature on energy
consumption, and its contribution to
climate change. Measures, which would
help to save energy in buildings, are also
presented.
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.
Under the 1997 Montreal Protocol,
governments agreed to phase out
chemicals used as refrigerants that have
the potential to destroy stratospheric
ozone. It was therefore considered
desirable to reduce energy consumption
and decrease the rate of depletion of
world energy reserves and pollution of
the environment. This study discusses a
comprehensive review of energy
sources, environment and sustainable
development. This includes all the
renewable energy technologies, energy
efficiency systems, energy conservation
scenarios, energy savings and other
mitigation measures necessary to reduce
climate change.
One way of reducing building energy
consumption is to design buildings,
which are more economical 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. However, exploitation of
renewable energy in buildings and
agricultural greenhouses can, also,
significantly
contribute
towards
reducing dependency on fossil fuels.
Therefore,
promoting
innovative
renewable applications and reinforcing
the renewable energy market will
contribute to preservation of the
ecosystem by reducing emissions at
local and global levels. This will also
contribute to the amelioration of
environmental conditions by replacing
conventional fuels with renewable
energies that produce no air pollution or
greenhouse gases.

The provision of good indoor
environmental quality while achieving
energy and cost efficient operation of
the heating, ventilating and airconditioning (HVAC) plants in buildings
represents a multi variant problem. The
comfort of building occupants is
dependent on many environmental
parameters including air speed,
temperature, relative humidity and
quality in addition to lighting and noise.
The overall objective is to provide a high
level of building performance (BP),
which can be defined as indoor
environmental quality (IEQ), energy
efficiency (EE) & cost efficiency (CE).
• Indoor environmental quality is the
perceived condition of comfort that
building occupants experience due
to the physical and psychological
conditions to which they are exposed
by their surroundings. The main
physical parameters affecting IEQ are
air speed, temperature, relative
humidity and quality.
• Energy efficiency is related to the
provision
of
the
desired
environmental conditions while
consuming the minimal quantity of
energy.
• Cost efficiency is the financial
expenditure on energy relative to the
level of environmental comfort and
productivity that the building
occupants attained. The overall cost
efficiency can be improved by
improving the indoor environmental
quality and the energy efficiency of a
building.
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 diffuse,
their ability to match demand is
determined by adoption of one of the
following two approaches: the utilisation
of a capture area greater than that
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occupied by the community to be
supplied, or the reduction of the
community’s energy demands to a level
commensurate with the locally available
renewable resources.
For a northern European climate,
which is characterised by an average
annual solar irradiance of 150 Wm-2, the
mean power production from a
photovoltaic component of 13%
conversion efficiency is approximately
20 Wm-2. For an average wind speed of
5 ms-1, the power produced by a micro
wind turbine will be of a similar order of
magnitude, though with a different
profile shape. In the UK, for example, a
typical office building will have a
demand in the order of 300 kWhm-2yr-1.
This translates into approximately 50
Wm-2 of façade, which is twice as much
as the available renewable energies.
Thus, the aim is to utilise energy
efficiency measures in order to reduce
the overall energy consumption and
adjust the demand profiles to be met by
renewable energies. For instance, this
approach can be applied to greenhouses,
which use solar energy to provide indoor
environmental quality. The greenhouse
effect is one result of the differing
properties of heat radiation when it is
generated at different temperatures.
Objects inside the greenhouse, or any
other building, such as plants, re-radiate
the heat or absorb it. Because the objects
inside the greenhouse are at a lower
temperature than the sun, the reradiated heat is of longer wavelengths,
and cannot penetrate the glass. This reradiated heat is trapped and causes the
temperature inside the greenhouse to
rise. Note that the atmosphere
surrounding the earth, also, behaves as a
large greenhouse around the world.
Changes to the gases in the atmosphere,
such as increased carbon dioxide
content from the burning of fossil fuels,
can act like a layer of glass and reduce
the quantity of heat that the planet earth
would otherwise radiate back into space.
This particular greenhouse effect,
therefore, contributes to global warming.
The application of greenhouses for
plants growth can be considered one of
the measures in the success of solving
this problem. Maximising the efficiency
gained from a greenhouse can be

achieved using various approaches,
employing different techniques that
could be applied at the design,
construction and operational stages. The
development of greenhouses could be a
solution to farming industry and food
security.

Built Environment
The heating or cooling of a space to
maintain thermal comfort is a highly
energy intensive process accounting for
as much as 60-70% of total energy use in
non-industrial buildings. Of this,
approximately 30-50% is lost through
ventilation and air infiltration. However,
estimation of energy impact of
ventilation relies on detailed knowledge
about air change rate and the difference
in enthalpy between the incoming and
outgoing air streams. In practice, this is a
difficult exercise to undertake since
there is much uncertainty about the
value of these parameters. As a result, a
suitable datum from which strategic
planning for improving the energy
efficiency of ventilation can be
developed has proved difficult to
establish. Efforts to overcome these
difficulties are progressing in the
following two ways:
• Identifying ventilation rates in a
representative cross section of
buildings.
• The energy impact of air change in
both commercial and domestic
buildings.
In addition to conditioning energy,
the fan energy needed to provide
mechanical ventilation can make a
significant further contribution to
energy demand. Much depends on the
efficiency of design, both in relation to
the performance of fans themselves and
to the resistance to flow arising from the
associated ductwork. Figure 1 illustrates
the typical fan and thermal conditioning
needs for a variety of ventilation rates
and climate conditions.
The building sector is an important
part of the energy picture. Note that the
major function of buildings is to provide
an acceptable indoor environment,
which allows occupants to carry out
various activities. Hence, the purpose
behind this energy consumption is to
provide a variety of building services,

which include weather protection,
storage,
communications,
thermal
comfort, facilities of daily living,
aesthetics, work environment, etc.
However, the three main energy-related
building services are space conditioning
(for thermal comfort), lighting (for visual
comfort), and ventilation (for indoor air
quality). Pollution-free environments are
a practical impossibility. Therefore, it is
often useful to differentiate between
unavoidable pollutants over which little
source control is possible, and avoidable
pollutants for which control is possible.
Unavoidable pollutants are primarily
those emitted by metabolism and those
arising from the essential activities of
occupants. ‘Whole building’ ventilation
usually provides an effective measure to
deal with the unavoidable emissions,
whereas ‘source control’ is the preferred
and sometimes only practical, method
to address avoidable pollutant sources.
Hence, achieving optimum indoor air
quality relies on an integrated approach
to the removal and control of pollutants
using engineering judgment based on
source control, filtration, and ventilation.
Regardless of the kind of building
involved, good indoor air quality requires
attention to both source control and
ventilation. While there are sources
common to many kinds of buildings,
buildings focusing on renewable energy
may have some unique sources and,
therefore, may require special attention.
In smaller (i.e., house size) buildings,
renewable sources are already the
primary mechanism for providing
ventilation. Infiltration and natural
ventilation are the predominant
mechanisms for providing residential
ventilation for these smaller buildings.
Ventilation is the building service
most associated with controlling the
indoor air quality to provide a healthy
and comfortable environment. In large
buildings ventilation is normally
supplied through mechanical systems,
but in smaller ones, such as single-family
homes, it is principally supplied by
leakage through the building envelope,
i.e., infiltration, which is a renewable
resource, albeit unintendedly so.
Ventilation can be defined as the process
by which clean air is provided to a space.
It is needed to meet the metabolic
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for normal odour and comfort
requirements in office type buildings.
Diminishing returns are likely to be
experienced at rates significantly above
10 l/s.p. If air quality problems still
persist, the cause is likely to be poor
outdoor air quality (e.g., the entrainment
of outdoor traffic fumes), poor air
distribution or the excessive release of
avoidable pollutants into space.
However, the energy efficiency of
ventilation can be improved by
introducing exhaust air heat recovery,
ground pre-heating, demand controlled
ventilation, displacement ventilation
and passive cooling. In each case, a very
careful analysis is necessary to ensure
that the anticipated savings are actually
achievable. Also, it is essential to
differentiate between avoidable and
unavoidable
pollutant
emissions.
Achieving energy efficiency and
optimum Indoor Air Quality (IAQ)
depends on minimising the emission of
avoidable pollutants.

Ventilation of Spaces in Humid
Climate
Fig. 1: Energy impact of ventilation

requirements of occupants and to dilute
and remove pollutants emitted within a
space. Usually, ventilation air must be
conditioned by heating or cooling in
order to maintain thermal comfort and,
hence, becomes an energy liability.
Indeed, ventilation energy requirements
can exceed 50% of the conditioning load
in some spaces. Thus, excessive or
uncontrolled ventilation can be a major
contributor to energy costs and global
pollution. Therefore, in terms of cost,
energy,
and
pollution,
efficient
ventilation is essential. On the other
hand, inadequate ventilation can cause
comfort or health problems for the
occupants.
Good indoor air quality may be
defined as air, which is free of pollutants
that cause irritation, discomfort or ill
health to occupants. Since long time is
spent inside buildings, considerable
effort has focused on developing
methods to achieve an optimum indoor
environment. An almost limitless
number of pollutants may be present in
a space, of which many are at virtually

immeasurably low concentrations and
have largely unknown toxicological
effects. The task of identifying and
assessing the risk of individual pollutants
has become a major research activity. In
reality, a perfectly pollutants-free
environment is unlikely to be attained.
Some pollutants can be tolerated at low
concentrations, while irritation and
odour often provide an early warning of
deteriorating conditions. Health related
air quality standards are typically based
on risk assessment & are either specified
in terms of maximum-permitted
concentrations or a maximum allowed
dose.
Higher
concentrations
of
pollutants are normally permitted for
short-term exposure than are allowed
for long-term exposure.
Ventilation is essential for securing a
good indoor air quality, but, as explained
earlier, can have a dominating influence
on energy consumption in buildings. Air
quality problems are more likely to occur
if air supply is restricted. Probably a
ventilation rate averaging 7 l/s.p
represents a minimum acceptable rate

The design of windows in modern
buildings in a warm, humid climate can
be influenced either by their use to
provide physiological and psychological
comfort via providing air and daylight to
interior spaces or by using them to
provide
aesthetically
appealing
fenestration. Most spaces in modern
buildings are not adequately ventilated
and it is recommended that effort should
be directed towards the use of windows
to achieve physiological comfort.
Evaluation of public housing has focused
on four main aspects: economics, social
and physical factors, and residents’
satisfaction. However, information about
the physiological characteristics of
spaces in a warm humid climate will aid
the design of appropriate spaces with
respect to the development and
adequate choice of building materials
and appropriate use of suitable passive
energy. In this light there is a need to
examine residents’ satisfaction with
respect to these physiological issues.
Proper ventilation in a space is a primary
factor in determining human health,
comfort and well being of the occupants.
At present, getting a proper naturally
ventilated space seems to be a difficult
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task. This is partly due to the specific
environmental problems of high
temperature, high humidity, low wind
velocity, and variable wind directionusually attributed to the warm humid
climate, on the one hand, and the
difficulty of articulating the design
constraints of security, privacy and the
desire of users for large spaces on the
other hand.

Air Movement in Buildings
Natural ventilation is now considered
to be one of the requirements for a low
energy building designs. Until about
three decades ago the majority of office
buildings were naturally ventilated. With
the availability of inexpensive fossil
energy and the tendency to provide
better indoor environmental control,
there has been a vast increase in the use
of air-conditioning in new and
refurbished buildings. However, recent
scientific evidence on the impact of
refrigerants & air-conditioning systems
on the environment has promoted the
more conscious building designers to
give serious considerations to natural
ventilation in non-domestic buildings.
Two major difficulties that a designer has
to resolve are the questions of airflow
control and room air movement in the
space. Because of the problem of scaling
and the difficulty of representing natural
ventilation in laboratory, most of the
methods used for predicting the air
movement in mechanically ventilated
buildings are not very suitable for
naturally ventilated spaces. However,
computational fluid dynamics (CFD) is
now becoming increasingly used for the
design of both mechanical and natural
ventilation systems. Since a CFD solution
is based on the fundamental flow and
energy equations, the technique is
equally applicable to a naturally
ventilated space as well as a mechanically
ventilated one, providing that a realistic
representation of the boundary
conditions are made in the solution.

Achieving Energy Efficient
Ventilation
A recent review of the International
Energy Agency concludes that the
thermal insulation characteristics of
buildings improve; ventilation and air
movement is expected to become the

dominant heating & cooling loss
mechanism in buildings of the next
century. Poor air quality in buildings
sometimes manifests itself; refer to a
range of symptoms that an occupant can
experience while present in the building.
Typical symptoms include lethargy,
headaches, lack of concentration, runny
nose, dry throat and eye and skin
irritation. Other examples of sick building
syndrome have been associated with the
presence of specific pollutants, such as
outdoor fumes entering through air
intakes. Improved ventilation is one way
of tackling the problem. Many standards
are being introduced to ensure the
adequacy and efficiency of ventilation.
However, to be effective, standards need
to address the minimum requirements
of comfort, operational performance, air
tightness, provision for maintenance
and durability.

Thermal Recovery
Recovery of thermal energy from the
exhaust air stream is possible by means
of air-to-air heat recovery systems or
heat pumps. In theory, such methods
can recover as much as 70% of the waste
heat. While these methods are
exceedingly popular, their full potential
is, often, not achieved. This is because
buildings or ductwork are often
excessively leaky and, hence, additional
electrical energy load is needed. To be
successful, the designer must integrate
such ventilation design with that of the
building itself and be thoroughly aware
of all the energy paths.

Ground Pre-conditioning
Ventilation air can be preconditioned by passing the supply air
ducts under-ground. This can provide a
good measure of winter pre-heating and
summer pre-cooling.

Demand Control Ventilation
Demand control ventilation, DCV,
systems provide a means by which the
rate of ventilation is modulated in
response to varying air quality
conditions. This is effective if a dominant
pollutant is identifiable. In transiently
occupied buildings, control by metabolic
carbon dioxide concentration has
become popular although must be
introduced with caution. For success, it is
essential to ensure that no other problem
pollutants are present.

Displacement Ventilation
Displacement ventilation involves
distributing clean air at low velocity and
O
at a temperature of approximately 2 K
below the ambient air temperature of
the space. This dense air mass moves at
floor level until it reaches a thermal
source such as an occupant or electric
equipment, causing the air to warm and
gently rise. Polluted air is then collected
and extracted above the breathing zone.
This process reduces the mixing effect of
classical dilution ventilation, thus
reducing the amount of ventilation
needed to achieve the same air quality in
the vicinity of occupants. For success,
very careful temperature control is
needed and there is a limit on potential
cooling capacity.

Ventilation of Spaces in
Humid Climate
The design of windows in modern
buildings in a warm, humid climate can
be influenced either by their use to
provide physiological and psychological
comfort via providing air and daylight to
interior spaces or by using them to
provide
aesthetically
appealing
fenestration. Most spaces in modern
buildings are not adequately ventilated
and it is recommended that effort should
be directed towards the use of windows
to achieve physiological comfort.
Evaluation of public housing has focused
on four main aspects: economics, social
and physical factors, and residents’
satisfaction. However, information about
the physiological characteristics of
spaces in a warm humid climate will aid
the design of appropriate spaces with
respect to the development and
adequate choice of building materials
and appropriate use of suitable passive
energy. In this light there is a need to
examine residents’ satisfaction with
respect to these physiological issues.
Proper ventilation in a space is a primary
factor in determining human health,
comfort and well being of the occupants.
At present, getting a proper naturally
ventilated space seems to be a difficult
task. This is partly due to the specific
environmental problems of high
temperature, high humidity, low wind
velocity, and variable wind directionusually attributed to the warm humid
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climate, on the one hand, and the
difficulty of articulating the design
constraints of security, privacy and the
desire of users for large spaces on the
other hand.
Buildings are important consumers
of energy & thus important contributors
to emissions of greenhouse gases into
the global atmosphere. The development
and adoption of suitable renewable
energy technologies has an important
role.
Clean outdoor air is essential for
good indoor air quality. Although air
cleaning is possible, it is costly and not
effective in the many offices and
dwellings that are naturally ventilated,
leaky or ventilated by mechanical extract
systems. Some air quality problems are
global and can only be controlled by
international effort. Other pollutants are
much more regional and may be
associated with local industry and traffic.
Nature, too, presents its own problems
with large volumes of dust and gaseous
emissions being associated with volcanic
activity. Similarly, while naturally
occurring, radon can penetrate buildings
from the underlying geological strata.
Even rural areas are not immune to
pollution, where the presence of pollen,
fungal spores and agricultural chemicals
can result in poor health and cause
allergic reactions. There are several
pollution control strategies.
Some of them are discussed below:

Filtration
Filtration is applied primarily to
remove particulates from the air.
Filtration of outdoor air cannot be readily
applied to the many buildings that are
naturally ventilated or excessively leaky.
To be effective, filtration systems must
be capable of trapping the smallest of
particles and of handling large volumes
of airflow. Activated carbon and other
absorbing filters are additionally able to
remove gaseous pollutants.

Positioning of Air Intakes
Air intakes must be located away
from pollutant sources. Particular
sources include street level and car
parking locations. Although urban air
quality is normally much improved at
elevations
above
street
level,
contamination from adjacent exhaust
stacks and cooling towers must, also, be

avoided. Determining the optimum
position for air intakes may require
extensive wind tunnel or fluid dynamics
analysis. Further information on the
positioning of air intakes is reviewed by
Limb 1995.

Air Quality Controlled Fresh Air
Dampers
Traffic pollution in urban areas is
often highly transient, with peaks
occurring during the morning and
evening commuting periods. At these
times, it may be possible to improve
indoor air quality by temporarily closing
fresh air intakes and windows.

Building Air Tightness
None of the above control strategies
will be effective unless the building is
well sealed from the outdoor
environment to prevent contaminant
ingress
through
air
infiltration.
Underground parking garages must also
be well sealed from occupied
accommodation
above.
Evidence
suggests that sealing is often
inadequate.
Ventilation is the building service
most associated with controlling the
indoor air quality to provide a healthy
and comfortable environment. In large
buildings ventilation is normally
supplied through mechanical systems,
but in smaller ones, such as single-family
homes, it is principally supplied by
leakage through the building envelope,
i.e., infiltration, which is a renewable
resource, albeit unintendedly so.

Air Movement in Buildings
Natural ventilation is now considered
to be one of the requirements for a low
energy building designs. Until about
three decades ago the majority of office
buildings were naturally ventilated. With
the availability of inexpensive fossil
energy and the tendency to provide
better indoor environmental control,
there has been a vast increase in the use
of air-conditioning in new and
refurbished buildings. However, recent
scientific evidence on the impact of
refrigerants & air-conditioning systems
on the environment has promoted the
more conscious building designers to
give serious considerations to natural
ventilation in non-domestic buildings.
Two major difficulties that a designer has

to resolve are the questions of airflow
control and room air movement in the
space. Because of the problem of scaling
and the difficulty of representing natural
ventilation in laboratory, most of the
methods used for predicting the air
movement in mechanically ventilated
buildings are not very suitable for
naturally ventilated spaces. However,
computational fluid dynamics (CFD) is
now becoming increasingly used for the
design of both mechanical and natural
ventilation systems. Since a CFD solution
is based on the fundamental flow and
energy equations, the technique is
equally applicable to a naturally
ventilated space as well as a mechanically
ventilated one, providing that a realistic
representation of the boundary
conditions are made in the solution.

Air Movement in Buildings
Natural ventilation is now considered
to be one of the requirements for a low
energy building designs. Until about
three decades ago the majority of office
buildings were naturally ventilated. With
the availability of inexpensive fossil
energy and the tendency to provide
better indoor environmental control,
there has been a vast increase in the use
of air-conditioning in new and
refurbished buildings. However, recent
scientific evidence on the impact of
refrigerants
and
air-conditioning
systems on the environment has
promoted the more conscious building
designers to give serious considerations
to natural ventilation in non-domestic
buildings. Two major difficulties that a
designer has to resolve are the questions
of airflow control and room air
movement in the space. Because of the
problem of scaling and the difficulty of
representing natural ventilation in
laboratory, most of the methods used for
predicting the air movement in
mechanically ventilated buildings are
not very suitable for naturally ventilated
spaces. However, computational fluid
dynamics (CFD) is now becoming
increasingly used for the design of both
mechanical and natural ventilation
systems. Since a CFD solution is based on
the fundamental flow and energy
equations, the technique is equally
applicable to a naturally ventilated space
as well as a mechanically ventilated one,
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providing that a realistic representation
of the boundary conditions are made in
the solution.

Natural Ventilation
Generally, buildings should be
designed with controllable natural
ventilation. A very high range of natural
ventilation rates is necessary so that the
heat transfer rate between inside and
outside can be selected to suit
conditions. The ventilation rates required
to control summertime temperatures
are very much higher than these required
to control pollution or odour. Any natural
ventilation system that can control
summer temperatures can readily
provide adequate ventilation to control
levels of odour and carbon dioxide
production in a building. Theoretically, it
is not possible to achieve heat transfer
without momentum transfer and loss of
pressure.

Mechanical Ventilation
Most of the medium and large size
buildings are ventilated by mechanical
systems designed to bring in outside
air, filter it, supply it to the occupants
and then exhaust an approximately
equal amount of stale air. Ideally, these
systems should be based on criteria
that can be established at the design
stage. To return afterwards in attempts
to mitigate problems may lead to
considerable expense and energy
waste, and may not be entirely
successful. The key factors that must be
included in the design of ventilation
systems are: code requirement and
other regulations or standards (e.g.,
fire), ventilation strategy and systems
sizing, climate and weather variations,
air distribution, diffuser location and
local ventilation, ease of operation &
maintenance and impact of system on
occupants (e.g., acoustically). These
factors differ for various building types
and occupancy patterns. For example,
in office buildings, pollutants tend to
come from sources such as occupancy,
office equipment, and automobile
fumes. Occupant pollutants typically
include metabolic carbon dioxide
emission, odours and sometimes
smoking, when occupants (and not
smoking) are the prime source. Carbon
dioxide acts as a surrogate and can be
used to cost-effectively modulate the

ventilation, forming what is known as a
demand controlled ventilation system.
Generally, contaminant sources are
varied but, often, well-defined and
limiting values are often determined by
occupational standards. Ventilation can
be defined as the process by which
clean air is provided to a space. It is
needed to meet the metabolic
requirements of occupants and to
dilute and remove pollutants emitted
within a space.

Bioclimatic Design
Bioclimatic design cannot continue
to be a side issue of a technical nature to
the main architectural design. In recent
years started to alter course and to
become much more holistic in its
approach while trying to address
itself to:
• The achievement of a sustainable
development.
• The depletion of non-renewable
sources and materials.
• The life cycle analysis of buildings.
• The total polluting effects of
buildings on the environment.
• The reduction of energy consumption
and
• Human health and comfort.
Hidden dimensions of architectural
creation are vital to the notion of
bioclimatic
design.
The
most
fundamental ones are:
TIME, which has been called the
fourth dimension of architectural space,
is of importance because every object
cannot exist but in time. The notion of
time gives life to an object and releases it
to periodic (predictable) or unperiodic
repetition. Times relates to seasonal and
diurnal patterns and thus to climate and
the way that a building behaves or
should be designed to couple with and
not antagonise nature. It further releases
to the dynamic nature of a building in
contrast to the static image that we have
created for it.
AIR, is a second invisible but
important element. We create space and
pretend that it is empty, oblivious of the
fact that it is both surrounded by and
filled with air. Air in its turn, due to airmovement, which is generated by either
temperature or pressure differences, is
very much there and alive. And related
to the movement of air should be

building shapes, sections, heights,
orientations and the size and positioning
of openings.
LIGHT, and in particular daylight, is a
third important element. Architecture
cannot exist but with light and from the
time we have been able to substitute
natural light with artificial lighting, many
a building and a lot of architecture has
become poorer so. It is not an
exaggeration to say that the real form
giver to architecture is not the architect
himself but light and that the architect is
but the forms moulder.
Vernacular architecture is beautiful
to look at as well as significant to
contemplate on. It is particularly
interesting to realise the nature of
traditional architecture where various
devices to attain thermal comfort
without resorting to fossil fuels can be
seen. Sun shading and cross ventilation
are two major concerns in house design
and a south-facing façade is mandatory
to harness the sun in winter as much as
possible. Natural ventilation required
higher ceilings to bring a cooling effect
to occupants in buildings built fifty years
ago, whereas modern high technology
buildings have lower ceiling heights,
thus making air conditioning mandatory.
Admitting the human right of enjoying
modern lives with a certain level of
comfort and convenience, it is necessary
to consider how people can live and
work in an ideal environment with the
least amount of energy consumption in
the age of global environment problems.
People in the modern age could not put
up with the poor indoor environment
that people in the old age used to live in.
In fact, in those days people had to live
with the least amount of fuels readily
available and to devise various means of
constructing their houses so that they
would be compatible with the local
climate. It is important; therefore, in
designing passive and low energy
architecture for the future to learn from
their spirit to overcome difficulties by
having their creative designs adapted to
respective regional climatic conditions
and to try to devise the eco techniques
in combination with a high grade of
modern science. Finally, the presented
theory can be used to calculate the
expected effects of the reflecting wall at
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any particular latitude, under different
weather conditions, and when the
average numbers of clear days are taken
into account. Thereby an assessment of
the cost of a particular setup can be
obtained. Under circumstances of a few
clear days, it may still be worthwhile
from a financial point of view to turn a
classical greenhouse into one with a
reflecting wall by simply covering the
glass wall on the north-facing side with
aluminum foil with virtually negligible
expenditure.
The idea of transmutation of
pollutants has been proposed for one or
more of the following reasons:
• The experimental results support the
transmutation of materials.
• To search the sinks of the remaining
carbon dioxide not absorbed by
plants or seawater.
• To find out the possible causes of
explosion in the ozone layer other
than the depletion of ozone layer.
• To investigate the possibilities of the
self-sustaining stability of global
environment.
To
prove
the
portable
of
transmutation
of
pollutants,
experimental investigations may be
conducted to bombard C or CO2 or CH4
or other air pollutants by accelerated
alpha particles in a low-pressure vacuum
tube in a similar condition of ionosphere.
Heating them with gamma radiation can
accelerate the alpha particles. The results
of such experimental investigation may
prove the probable transmutation of
pollutants & self-sustaining equilibrium
of the global environment.
Population growth & less availability
of food material have become global
concerns. The world population
increases exponentially whereas food
production
has
increased
only
arithmetically, meaning that the
availability of food per capita has
decreased. This is more pronounced in
the cases of oils, vegetables, fruits and
milk, whereas it is marginal, rather than
minimum, in cereals. The increase in
population has also resulted in the use of
more urban areas for habitation, less
land available for cultivation and, hence,
more food requirements. The resultant
need is, therefore, to increase
productivity and year round cultivation.

To maximise production and meet the
global demand on food, vegetables,
flowers and horticultural crops, it is
necessary to increase the effective
production span of crops. The sun is the
source of energy for plants and animals.
This energy is converted into food (i.e.,
carbohydrates) by plants through a
process called photosynthesis. This
process is accomplished at suitable
atmospheric
conditions.
These
conditions are provided by nature in
different seasons and artificially by a
greenhouse.

Effects of Urban Density
Compact development patterns can
reduce infrastructure demands and the
need to travel by car. As population
density increases, transportation options
multiply & dependence areas, per capita
fuel consumption is much lower in
densely populated areas because people
drive so much less. Few roads and
commercially viable public transport are
the major merits. On the other hand,
urban density is a major factor that
determines the urban ventilation
conditions, as well as the urban
temperature. Under given circumstances,
an urban area with a high density of
buildings
can
experience
poor
ventilation and strong heat island effect.
In warm-humid regions these features
would lead to a high level of thermal
stress of the inhabitants and increased
use of energy in air-conditioned
buildings.
However, it is also possible that a
high-density urban area, obtained by a
mixture of high and low buildings, could
have better ventilation conditions than
an area with lower density but with
buildings of the same height. Closely
spaced or high-rise buildings are also
affected by the use of natural lighting,
natural ventilation and solar energy. If
not properly planned, energy for electric
lighting and mechanical cooling/
ventilation may be increased and
application of solar energy systems will
be greatly limited. All in all, denser city
models require more careful design in
order to maximise energy efficiency and
satisfy other social and development
requirements. Low energy design should
not be considered in isolation, and in

fact, it is a measure, which should work
in harmony with other environmental
objectives. Hence, building energy study
provides opportunities not only for
identifying energy and cost savings, but
also for examining the indoor and
outdoor environment.
Greenhouse cultivation is one of the
most absorbing and rewarding forms of
gardening for anyone who enjoys
growing plants. The enthusiastic
gardener can adapt the greenhouse
climate to suit a particular group of
plants, or raise flowers, fruit and
vegetables out of their natural season.
The greenhouse can also be used as an
essential garden tool, enabling the keen
amateur to expand the scope of plants
grown in the garden, as well as save
money by raising their own plants and
vegetables.

Energy Efficiency & Architectural
Expression
The focus of the world’s attention on
environmental issues in recent years has
stimulated response in many countries,
which have led to a closer examination
of energy conservation strategies for
conventional fossil fuels. Buildings are
important consumers of energy and
thus important contributors to emissions
of greenhouse gases into the global
atmosphere. The development and
adoption of suitable renewable energy
technology in buildings has an important
role to play. A review of options indicates
benefits and some problems [24]. There
are two key elements to the fulfilling of
renewable energy technology potential
within the field of building design; first
the installation of appropriate skills and
attitudes in building design professionals
and second the provision of the
opportunity for such people to
demonstrate their skills. This second
element may only be created when the
population at large and clients
commissioning building design in
particular, become more aware of what
can be achieved and what resources are
required. Terms like passive cooling or
passive solar use mean that the cooling
of a building or the exploitation of the
energy of the sun is achieved not by
machines but by the building’s particular
morphological organisation. Hence, the
passive approach to themes of energy
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savings is essentially based on the
morphological articulations of the
constructions. Passive solar design, in
particular, can realise significant energy
and cost savings. For a design to be
successful, it is crucial for the designer to
have a good understanding of the use of
the building. Few of the buildings had
performed as expected by their
designers. To be more precise, their
performance had been compromised by
a variety of influences related to their
design, construction and operation.
However, there is no doubt that the
passive energy approach is certainly the
one that, being supported by the
material shape of the buildings has a
direct influence on architectural
language and most greatly influences
architectural
expressiveness.
Furthermore, form is a main tool in
architectural expression. To give form to
the material things that one produces is
an ineluctable necessity. In architecture,
form, in fact, summarises and gives
concreteness to its every value in terms
of economy, aesthetics, functionality
and, consequently, energy efficiency.
The target is to enrich the expressive
message with forms producing an
advantage energy-wise. Hence, form, in
its geometric and material sense,
conditions the energy efficiency of a
building in its interaction with the
environment. It is, then, very hard to
extract and separate the parameters and
the elements relative to this efficiency
from the expressive unit to which they
belong. By analysing energy issues and
strategies by means of the designs, of
which they are an integral part, one will,
more easily, focus the attention on the
relationship between these themes,
their specific context and their
architectural expressiveness. Many
concrete examples and a whole literature
have recently grown up around these
subjects and the wisdom of forms and
expedients that belong to millennia-old
traditions has been rediscovered. Such a
revisiting, however, is only, or most
especially, conceptual, since it must be
filtered through today’s technology and
needs; both being almost irreconcilable
with those of the past. Two among the
historical concepts are of special
importance. One is rooted in the effort to

establish rational and friendly strategic
relations with the physical environment,
while the other recognises the
interactions between the psyche and
physical perceptions in the creation of
the feeling of comfort. The former, which
may be defined as an alliance with the
environment deals with the physical
parameters involving a mixture of
natural and artificial ingredients such as
soil and vegetation, urban fabrics and
pollution. The most dominant outside
parameter is, of course, the sun’s
irradiation, our planet’s primary energy
source. All these elements can be
measured in physical terms and are
therefore the subject of science. Within
the second concept, however, one
considers the emotional and intellectual
energies, which are the prime
inexhaustible source of renewable
power. In this case, cultural parameters,
which are not exactly measurable, are
involved. However, they represent the
very essence of the architectural quality.
Objective
scientific
measurement
parameters tell us very little about the
emotional way of perceiving, which
influences the messages of human
physical sensorial organs. The perceptual
reality arises from a multitude of
sensorial components; visual, thermal,
acoustic, olfactory and kinaesthetics. It
can, also, arise from the organisational
quality of the space in which different
parameters come together, like the
sense of order or of serenity. Likewise,
practical evaluations, such as usefulness,
can be involved too. The evaluation is a
wholly subjective matter, but can be
shared by a set of experiencing persons.
Therefore, these cultural parameters
could be different in different contexts in
spite of the inexorable levelling on a
planet- wide scale. However, the
parameters
change
in
the
anthropological sense, not only with the
cultural environment, but also in relation
to function. The scientifically measurable
parameters can, thus, have their
meanings very profoundly altered by the
non-measurable,
but
describable,
cultural parameters.
However, the low energy target also
means to eliminate any excess in the
quantities of material and in the
manufacturing process necessary for the

construction of our built environment.
This claims for a more sober, elegant and
essential expression, which is not
jeopardising at all, but instead
enhancing,
the
richness
and
preciousness of architecture, while
contributing to a better environment
from an aesthetic viewpoint. Arguably,
the most successful designs were in fact
the simplest. Paying attention to
orientation, plan and form can have far
greater impact on energy performance
than opting for elaborate solutions.
However, a design strategy can fail when
those responsible for specifying
materials for example, do not implement
the passive solar strategy correctly.
Similarly, cost-cutting exercises can
seriously upset the effectiveness of a
design strategy. Therefore, it is imperative
that a designer fully informs key
personnel, such as the quantity surveyor
and client, about their design and be
prepared to defend it. Therefore, the
designer should have an adequate
understanding of how the occupants or
processes, such as ventilation, would
function within the building. Thinking
through such processes in isolation
without reference to others can lead to
conflicting strategies, which can have a
detrimental impact upon performance.
Likewise, if the design intent of the
building is not communicated to its
occupants, there is a risk that they will
use
it
inappropriately,
thus,
compromising its performance. Hence,
the designer should communicate in
simple terms the actions expected of the
occupant to control the building. For
example, occupants should be well
informed about how to guard against
summer overheating. If the designer
opted for a simple, seasonally adjusted
control; say, insulated sliding doors were
to be used between the mass wall and
the internal space. The lesson here is that
designers must be prepared to defend
their design such that others appreciate
the importance and interrelationship of
each component. A strategy will only
work if each individual component is
considered as part of the bigger picture.
Failure to implement a component or
incorrect installation, for example, can
lead to failure of the strategy and
consequently, in some instances, the
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building may not liked by its occupants
due to its poor performance.

Sustainable Practices
Within the last decade sustainable
development and building practices
have acquired great importance due to
the negative impact of various
development
projects
on
the
environment. In line with a sustainable
development approach, it is critical for
practitioners to create a healthy,
sustainable built environment. In
Europe, 50% of material resources taken
from nature are building-related, over
50% of national waste production
comes from the building sector and
40% of energy consumption is buildingrelated. Therefore, more attention
should be directed towards establishing
sustainable guidelines for practitioners.
Furthermore, the rapid growth in
population has led to active
construction that, in some instances,
neglected the impact on the
environment and human activities. At
the same time, the impact on the
traditional heritage, an often-neglected
issue of sustainability, has not been
taken into consideration, despite
representing a rich resource for
sustainable building practices.
Sustainability has been defined as
the extent to which progress and
development should meet the need of
the present without compromising the
ability of the future generations to meet
their own needs. This encompasses a
variety of levels and scales ranging from
economic development and agriculture,
to the management of human
settlements and building practices. This
general definition was further developed
to include sustainable building practices
and management of human settlements.
The following issues were addressed
during the Rio Earth Summit in 1992.
• The use of local materials and
indigenous building sources.
• Incentive
to
promote
the
continuation
of
traditional
techniques, with regional resources
and self-help strategies.
• Regulation of energy-efficient design
principles.
• International information exchange
on all aspects of construction related
to the environment, among

architects & contractors, particularly
non-conventional resources.
• Exploration of methods to encourage
and facilitate the recycling and reuse
of building materials, especially
those requiring intensive energy use
during manufacturing, and the use
of clean technologies.
The objectives of the sustainable
building practices aim to:
• Develop a comprehensive definition
of sustainability that includes sociocultural,
bio-climate,
and
technological aspects.
• Establish guidelines for future
sustainable architecture.
• Predict the CO2 emissions in
buildings.
• The proper architectural measure for
sustainability is efficient, energy use,
waste control, population growth,
carrying capacity, and resource
efficiency.
• Establish methods of design that
conserve energy and natural
resources.
The development of a renewable
energy in a country depends on many
factors. Those important to success are
listed below:
Motivation of the population
The population should be motivated
towards
awareness
of
high
environmental issues, and rational use of
energy in order to reduce cost. Subsidy
programme should be implemented as
incentives to install renewable energy
plants. In addition, image campaigns to
raise
awareness
of
renewable
technology.
Technical product development
To achieve technical development of
renewable energy technologies the
following should be addressed.
• Increasing the longevity and
reliability of renewable technology.
• Adapting renewable technology to
household technology (hot water
supply).
• Integration of renewable technology
in heating technology.
• Integration of renewable technology
in architecture, e.g., in the roof or
façade.
• Development of new applications,
e.g., solar cooling.
• Cost reduction.

Distribution and sales
Commercialisation of renewable
energy technology requires:
• Inclusion of renewable technology in
the product range of heating trades
at all levels of the distribution process
(wholesale, and retail).
• Building distribution nets for
renewable technology.
• Training of personnel in distribution
and sales.
• Training of field sales force.
Consumer consultation & installation
To encourage all sectors of the
population to participate in adoption of
renewable energy technologies, the
following has to be realised:
• Acceptance by crafts-people, and
marketing by them.
• Technical training of crafts people,
initial and follow-up training
programmes.
• Sales training for crafts people.
• Information material to be made
available to crafts people for
consumer consultation.
Projecting and planning
Successful application of renewable
technologies also requires:
• Acceptance by decision makers in
the building sector (architects, house
technology planners, etc.)
• Integration of renewable technology
in training
• Demonstration projects/architecture
competitions
• Renewable
energy
project
developers should prepare to
participate in the carbon market by•
Ensuring
that
renewable
energy projects comply with Kyoto
Protocol requirements.
•
Quantifying the expected
avoided emissions.
•
Registering the project with
the required offices.
•
Contractually allocating the
right to this revenue stream.
Other ecological measures employed
on the development include:
•
Simplified building details.
•
Reduced number of materials.
•
Materials that can be recycled
or reused.
•
Materials easily maintained &
repaired.
•
Materials that do not have a
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bad influence on the indoor climate
(i.e., non-toxic).
•
Local cleaning of grey water.
•
Collecting and use of rainwater
for outdoor purposes and park
elements.
•
Building volumes designed to
give
maximum
access
to
neighbouring park areas.
•
All apartments have visual
access to both backyard and park.
Energy saving measures
The following energy saving
measures should also be considered.
• Building integrated solar PV system
• Day-lighting
• Ecological insulation materials
• Natural/hybrid ventilation
• Passive cooling
• Passive solar heating
• Solar heating of domestic hot water
• Utilisation of rainwater for flushing.
Improving access for rural and
urban low-income areas in developing
countries through energy efficiency
and renewable energies will be
needed. Sustainable energy is a
prerequisite for development. Energybased living standards in developing
countries, however, are clearly below
standards in developed countries.
Low levels of access to affordable and

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 focusing 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 diffusion of sustainable technologies
such as energy efficiency and renewable
energies for cooking, heating, lighting,
electrical appliances and building
insulation in developing countries has
been slow. Energy efficiency and
renewable energy programmes could be
more sustainable and pilot studies more
effective and pulse releasing if the entire
policy and implementation process was
considered and redesigned from the
outset.
New
financing
and
implementation processes are needed
which allow reallocating financial
resources and thus enabling countries
themselves to achieve a sustainable
energy infrastructure. The links between

the energy policy framework, financing
and implementation of renewable
energy and energy efficiency projects
have to be strengthened and capacity
building efforts are required.

Conclusions
Thermal comfort is an important
aspect of human life. Buildings where
people work require more light than
buildings where people live. In buildings
where people live the energy is used for
maintaining both the temperature and
lighting. Hence, natural ventilation is
rapidly becoming a significant part in
the design strategy for non-domestic
buildings because of its potential to
reduce the environmental impact of
building operation, due to lower energy
demand for cooling. A traditional,
naturally ventilated building can readily
provide a high ventilation rate. On the
other hand, the mechanical ventilation
systems are very expensive. However, a
comprehensive ecological concept can
be developed to achieve a reduction
of electrical and heating energy
consumption, optimise natural air
condition and ventilation, improve the
use
of
daylight
and
choose
environmentally adequate building
materials.
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Feature

RDM shortlisted
for Refrigeration
Product of the Year
and International
Achievement Awards

R

esource Data Management (RDM),
the leading controls and monitoring
company, has been shortlisted for two
major awards in The Cooling Industry
Awards 2014.
The dmTouch, the latest generation of the
company’s flagship intelligent building control
system, is shortlisted for the Refrigeration
Product of the Year Award, and RDM USA Inc
is shortlisted for International Achievement of
the Year.
The Data Manager is one of RDM’s most advanced and
innovative products, selling more than 14,000 systems
worldwide since its launch. The platform has been developed
with more than 30 man-years of software development,
comprising in excess of one million lines of code.
The latest version, the dmTouch, is equipped with the
industry’s first fully interactive colour multi-touch-screen
interface, enabling installers, clients and service staff to quickly
configure the system and navigate to areas of interest.
A complete redesign of the electronics at its heart has
resulted in a new CPU that runs faster and cooler to deliver
increased processing power and speed. Software has been
enhanced to make full use of the new touch interface and higher

screen resolution. On the business front, RDM established its US
operation just two years ago but it is already making a major
impact, challenging incumbent controls giants in their home
market. The company’s pioneering approach based on open
protocol, non-proprietary systems is revolutionising the market
and winning new customers.
RDM USA Inc is now serving clients across the US, Canada,
Mexico and South Amercia, including six major retailers,
boosting UK exports and establishing a foundation to develop
sales across the American continent.
Andrew Chandler, RDM managing director, says: “When we
explain the benefits of RDM’s approach to end users, OEMs and
installers, they quickly appreciate how it can reduce energy use,
cut costs and improve both control and
quality. Adopting RDM’s systems enable
them to move away from less flexible
platforms that have been the US industry
standard for the last 30 years.
“The dmTouch is a perfect example
of RDM’s ability to break the mould. It
is uniquely flexible, and enables users
to draw together and quickly analyse
multiple streams of data from energyusing plant in a building or industrial
process, saving energy and even
predicting potential equipment failures
before they happen.” The winners will be
announced at a gala awards dinner being
held at the Park Lane Hilton, London, on
24 September 2014.
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compressosrs

Use of
Direct Current
Compressosrs
for Solar
Photovoltaic
Based
Refregeration
Application
In remote areas electricity availability is a majour problem.
Refrigeration is required for Air Conditioning / Refrigerators/
Deep Freeze etc. Use of Vapour absorption technology is
possible for large installations only. For small capacity use
Photovoltaic is best suited.

T

he conventional cooling systems
operate on 230 VAC 50 Hz.
Whereas the PV supply is
generated in DC form.
Use of inverters make the total
system complex and expensive. The best
option I tried was use of DC compressors

which involve very much less of
Electronics and maintenance prone
layout. The conversion losses are also
avoided in such technique.
One such unit was exhibited in RE
Expo at Delhi in 2011. The main
advantage is of battery backup and 24 x
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Dr OmPrakash G Kulkarni is recognized as Scientist at Global
level in the field of Renewable Energy and as Inventor of World’s
first Solar Thermal/ Renewable Energy Based Air Conditioning /
Refrigeration system. He is Expert Advisor invitee to MERC,
GoM, Ex. BOS member on Electrical Engg./ E & TC and
Instrumentation Science, Referee for PG at Pune University. Also
member of Governing body of more than 13 Engineering

365 days operation assurance. The deep
fridge can help to provide Anti venom
and Anti Rabies vaccines in rural part of
India where every many unreported
death occur due to non availability for
the reason of storage at low
temperatures. This technology can take
India ahead towards compliance of
WHO norms.

Project Details
Danfoss
variable
speed
refrigeration compressors type BD35F,
BD50F and BD80F are designed for
connection to 12V and 24V DC power
supply and for refrigerant R134a (CF3CH2F). The compressors are intended
especially for use in mobile
applications, e.g. cooling boxes, boats,
caravans, trucks, vans, buses, etc. Due
to their low energy consumption and
the option for a wide supply voltage
range, the compressors are also very
suitable for stationary applications
powered by photovoltaic solar panels.
The compressors can be used in
refrigerators and freezers designed
for capillary tube and TEV as the
throttling device.
The BD35K is especially designed
for refrigeration systems using
isobutane, refrigerant R600a (C4H10).
R600a is classified as a flammable
refrigerant of class A3 according to
ANSI/ASHRAE 34. Accordingly, special
safety regulations must be complied
with. For domestic appliances a
special Test Schedule has been
integrated in the European Standard
EN 60335-2-24 and IEC 60335-2-24.
For commercial refrigerators IEC
60335-2-89 will include flammable
refrigerants. The BD35K must only and
exclusively be used in appliances
certified for R600a according to these
or later regulations. This means that
the compressors must not be used in
appliances which are not originally

designed and certified for R600a. This
compressor
was
designed
for
stationary use only.
The BD compressor concept
includes an electronic unit which
features overload protection and
battery protection. The electronic unit
has internal voltage recording &
calibration to the applied voltage. The
electronic unit may also be powered
directly from certain types of
electronic power supply units and
thus no battery is required. In addition
to being especially quiet in operation,
the compressors have a high COP
value. They will operate under
continual heeling of 30OC such as
occurs on boats.
The BD compressors must be
mounted in a dry and clean place. The
compressors will withstand storage
temperatures
down
to
-35OC.
Condensing temperatures: Max. 60OC
at stable conditions and max. 70OC at
peak load. Ambient temperatures:
Min. -10OC, max. 55OC.

Electric Circuit
The BD compressors are fitted with a
brushless direct current motor which is
electronically commutated by an
electronic unit. The electronic unit is
delivered separately and must be
mounted on the compressor, please see
instructions page 20. The electronic unit
must always be connected directly to
the battery poles or power supply unit
terminals. For the protection of the
installation an external fuse must be
installed in the power supply cable close
to the battery or power supply unit.
Establish a special wiring for the BD
power supply using direct one-piece
cables and avoid to use the existing
wiring. If the chassis is used as a
conductor, a proper connection between
cable and chassis must be established.
Wrong polarity applied to the electronic

unit does not destroy the unit, however,
the compressor does not work.

Voltage Range
If the compressor is planned to be
stopped for a longer period, a main
switch can be installed. The switch must
have a contact system rated min. 20A,
otherwise the voltage drop over the
contacts will cause the battery protection
to cut off the compressor earlier than
intended.
BD35/50/80F: 12V systems: From 10.4V
(9.6V) to 17V; 24V systems: From 22.8V
(21.3V) to 31.5V.
BD35F/BD35K: Solar systems: 10V - 45V
The electronic unit will calibrate to
the applied voltage. This means that if
the battery voltage is less than 17V, the
electronic unit assumes that it is working
in a 12V system. If the voltage is higher
than 17V, the electronic unit assumes
that it is working in a 24V system.
Consequently, the compressor does not
run at power supply voltages between
about 17V and the desired battery
protection cut-out voltage for 24V
systems.
A continuous voltage range from
9.6V to 31.5V can be established if a
220kΩ resistor (wiring diagram item 9) is
connected between the terminals C and
P. This wide voltage range makes the BD
compressors
very
suitable
for
photovoltaic powering.

Overload Protections
The compressor overload and start
protection cuts off power to the
compressor if the compressor speed
drops below approximately 1,850 rpm
(BD35F/BD50F/BD35K) or 2,450 rpm
(BD80F) or this motor speed is not
reached during the start sequence.
Possible
reasons
for
overload
protection activating could be excess
refrigeration system pressures during
operation or too high pressure
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BD35F Solar/Electronic Unit 101N0400

BD35K Solar/Electronic Unit 101N0400

Battery protection (BD35F /
BD50F / BD80F)
To ensure sufficient battery power for
proper compressor operation or to avoid
permanent damage to the battery
because of heavy discharge, the BD
electronic unit facilitates also a battery
protection. The compressor is stopped
and restarted again according to the
decided voltage limits measured on the
+ and - terminals of the electronic unit.

Typical Details of the Demo
Model
•
Power Source: Solar/DC power and
AC100V-240V(by adapter optional)
•
Type: Bottom-Freezer
•
Feature: DC COMPRESSOR Danfoss
make.
•
Defrost Type: Manual Defrost
•
Installation: Portable
difference. The fan overload protection stops the compressor
and fan if the fan current exceeds 0.5 Aaverage or 1Apeak.
An overheating of the electronic unit heat sink will cause the
compressor to stop. Restart will occur automatically when
the temperature has dropped. If a fan is installed, it will
continue to run if the compressor stops due to overload or
electronic unit overheating.

Voltage protection
If a voltage outside the specified range is applied to the
electronic unit, the Compressor does not start, or it stops if the
voltage limit is exceeded during operation. The compressor will
restart automatically about 1 minute after the supply voltage
has reached the reset voltage within the range in question. If a
fan is installed, it will start to operate without a delay as soon as
the reset voltage is reached.

12V cut-out V

12V cut-in V

24V cut-out V

24V cut-in V

10.4

11.7

22.8

24.2

Standard battery protection settings

•
•
•
•
•
•
•
•
•
•
•
•

Material: Plastic
Certification: CE, SASO
Fridge Capacity: 130L
Freezer Capacity: 68L
Power (W): 90
Dimensions (L x W x H (Inches): 585*595*1568mm
Voltage (DC): DC12/24/36V Automatically recognize
Refrigerator compartment temperature: 0OC-10OC
Freezer compartment temperature: -18OC
Ambient temperature: 45OC
Advantage: Use of Solar PV DC power for DC Compressors
Total cost : 46,500/- INR including PV.


72 Cooling India July 2014

Use of Direct Current Compressosrs.indd 72

7/19/2014 12:35:45 PM

Feature

BITZER
inaugurates Demo
Center in Delhi
and expands
Operations in India

B

ITZER, the world’s largest private
compressor
manufacturer,
announced that in continuing
its expansion drive in India, it
inaugurated its first ever Technical Brand
Center in Delhi on July 8, 2014. The demo
center will be used to educate customers
on product and technology availability.
Located in the Daryaganj region, which
is an area recognized as a hub for the
refrigeration & AC industry, not only
from Delhi and northern India but even
faraway places in southeast Asia.
According to Robert de Bruyn,
Managing Director of BITZER India,
“the brand center will not be used
for any commercial activities, as
BITZER will continue to sell only
through its authorized distributors
and OEMs. The demo center will
provide an opportunity to increase
our interactions with end customers
and enable them to experience the
entire range of BITZER products under
one roof.” BITZER Group is the world’s
largest independent manufacturer of
refrigeration compressors with sales
companies and manufacturing facilities
for reciprocating, screw and scroll
compressors and pressure vessels all
over the globe.
Potential buyers converge in Delhi’s
CBD for demos and information on new
refrigeration technology and products.
The process remains a somewhat
traditional and preferred method of
refrigeration product information, which
is why we chose to locate our demo center
in this centuries-old hub. “This has the
highest concentration of refrigeration
supply houses in the country, including
three BITZER distributors, and we are

confident that customers will appreciate
our investment,” says Harvinder S Bhatia,
Country General Manager for BITZER
in India.
BITZER has been present in India
since 2007 through a wholly owned
BITZER subsidiary – BITZER India Pvt Ltd.
It has developed an enviable reputation
as a reliable supplier of its compression
products to major OEMs in India like
Blue Star, Voltas, CIAT India, Climaveneta,
Motherson Group, Panasonic India,
Ingersoll Rand and Reynold India. In
addition it serves clients like BPCL, Indian
Oil, Reliance Industries, Maruti Suzuki, Taj
Hotel, Hotel Leela, Radisson Hotel, WalMart, Birla Retail, Reliance Energy, NTPC,
Bharat Electronics, Indian Navy and Coast
Guard through its offices in Mumbai and
New Delhi. The activities primarily focus
on customer support in all aspects of
application and systems design. BITZER
has a highly skilled team of engineers
to train, and supports its clientele in
the country. As a leading provider of
compressors, BITZER in India offers
technical expertise, commissioning and
offers technically superior solutions to
its customers. BITZER is globally known
for manufacturing the most energyefficient products in its class and this
makes it possible for its Indian customers
to consume the least possible energy,
contributing to the country’s drive to
reduce its energy and carbon footprint.
According to Robert de Bruyn,
“products manufactured by us are used
for airconditioning and refrigeration
and find application in all industries. The
process chillers made with our screw
and reciprocating compressors are used
extensively in power plants across the

country. The central air conditioning
plants in offices of major power
companies also feature BITZER screw
compressors. BITZER has supplied more
than 30,000 compressors in India to date
and these are working with hundreds of
OEMs and thousands of end customers
across the country.”
Now with a view to readying itself
for the market, in which it anticipates
exponential growth due to the envisaged
setting up on the cold chain for the
transportation and sale of agricultural
products, as well as the opening up
of foreign investment in retail, BITZER
has been expanding its operations in
India. It has started fully owned Green
Point service centers in Mumbai, Delhi,
Bangalore and Kolkata. In addition,it has
also posted resident sales managers to
these four locations. Global companies
like Walmart, Carrefour and Metro Cashn-Carry are all BITZER customers and
with the expected entry/expansion of
their footprints in the country, BITZER
expects that the demand for its cooling
systems will go up manyfold. With its
recent acquisition of the truck and trailer
refrigeration division of Lumikko, BITZER
will start offering the product line to
the Indian market by the middle of this
year. The demand for truck refrigeration
is growing exponentially in India and is
expected to rise by over 20–25% each
year; BITZER would be well placed to
meet this demand with its energyefficient product range.
BITZER does not have any
manufacturing sites in India. All the
products sold in India come from its
production factories in Germany and
assembly facility in Indonesia.
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Development of

Virtual
Power
Plants
using high
efﬁciency chillers
and heat pumps

This article describes a pioneering initiative to develop
so called Virtual Power Plants by collaborating partners in
the UK. It involves harnessing the exceptional energy
efficiency of the Turbomiser chiller to generate reservoirs of
thermal energy or coolth.

he partners behind the awardwinning project include KlimaTherm, Next Controls, the Energy
and Imperial College, London.
The effectiveness and reliability of the
Turbomiser as a chiller or heat pump
engine is proven, with hundreds of
installations across the UK. Work is now
under way to demonstrate the viability
of Virtual Power Plants in practical field
trials on a commercial basis.
This article explains the principles
behind Virtual Power Plants, why they
are needed, and describes the current
state of play in rolling out the technology.

T

by 2016. The shortfall in generation
capacity will be compounded as the
nation’s peak thermal load, increasingly
delivered using chillers and heat pumps,
coincides with peak electricity demand.
This presents a major and urgent
challenge. Given the long lead-time of
power station building projects, and in
particular the often controversial nature
of planning processes around nuclear
plants, it is imperative that alternative
means of both reducing and managing
demand are found.
Virtual Power Plants have been
proposed as a means of doing this.

The Problem

The Solution

Around one third of the UK’s
electricity generating capacity is due to
coming to the end of its service life over
the next decade. Some 4,000 MWe of
generation capacity was removed during
2013, to be followed by the same again

The aim is to establish a new national
renewable energy infrastructure to run
alongside and support the national grid.
It will be based on a network of smallscale Virtual Power Plants using
advanced heat pumps and ultra-efficient

Turbomiser chillers, equipped with
magnetic levitation bearings.
The outstanding & proven efficiency
of the Turbomiser chiller gives a vital
thermodynamic head start in this
technological race to manage demand
on the grid. Heat pumps operated with
Turbomisers can reach COPs in excess
of six. With a capacity of between 1MW
and 10 MW each, the plants will be
geared to generate high efficiency, low
carbon energy to cool and heat
businesses & homes.
The approach does not involve
power generation as such, hence the use
of the word ‘virtual’. The Turbomisers will
be used in high efficiency reverse cycle
heat pumps to generate “comfort
energy” that will be stored in advanced
phase-change material cells in order to
load shift and help manage peaks in
demand. Using such Virtual Power
Plants, the electrical energy in the grid
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Roberto Mallozzi, MD of Klima-Therm, and
Tim Mitchell, Director of Klima-Therm

normally used at peak times to provide
heating or cooling can be used to power
other things, as the heat or coolth is
already generated and stored, and can
be tapped at a moment’s notice to
augment the grid.
These same Virtual Power Plants can
be used as “sinks” into which excess
renewable energy is stored. It is
impossible to turn down the power
generation level of the base supply gas
and coal-fired stations, so if strong winds
blow at night and the base electricity
demand is low, there have been
instances where wind farms have
actually been paid to go “off line”.
Channelling this power into the Virtual
Power Plants has a double-effect: using
100% of the available renewable energy,
and taking the corresponding peak-time
demand off the grid.

The Benefits
Taking load off the grid at peak times
enables effective load-shifting, reducing
costs; optimising usage of renewable
energy & available national generation
capacity.
As well as being highly efficient, the
plants would be highly responsive – in a
way not possible with traditional large
scale power generation plants. They can
therefore respond very quickly to local
surges in demand that can outpace the
ability of the national grid to respond
and potentially cause highly damaging
outages and so-called brown-outs.
Virtual power plants will also
dramatically improve the efficiency of
existing renewable energy technologies

by aggregating and actively managing
demand.
In addition to reduced carbon, it will
also result in reduced emissions of NOx/
SOx and particulate matter associated
with power generation, by load shifting
demand to renewable or night time
usage and by delivering cleaner
performance and improved efficiency.
A national network of such
community-based virtual power plants,
supplying local homes and businesses
and delivering renewable energy into
the national demand cycle, will help
close the gap resulting from the

anticipated future shortfall in UK
generation capacity.
This is a particular concern, since
demand for electricity for cooling and
heating is predicted to rise significantly
over the coming decade – at a time
when power generation capacity is
being taken offline. Community-based
virtual power plants would fill this gap
with efficient, responsive low carbon
energy.

Current stage of development
A research project to test the viability
of Virtual Power Plants is underway,
thanks in part to a government grant.
The Technology Strategy Board’s SBRI
(Small Business Research Initiative)
programme has provided funding
towards further development of the
system.
The project involves the detailed
design of a model of a working system
into which various operating parameters
can be entered to predict the
performance of a full-scale installation.
The aim is to enable each component of
the system to be tested using a number
of delivery options, to optimise efficiency
and performance for each installation.
It is predicted that such an installation
could cut energy use by up to 70%. It will
also enable the “operator” to generate
more heating and cooling out-of-hours
using off-peak electricity, reducing costs
and carbon footprint and even creating
an income from the ability to absorb
excess energy or go “off grid” at very
short notice. Given the right legislative
environment, the “operator” could even
be the local community.
Success with the model and some
anticipated small-scale trials with live
projects will pave the way for wider
adoption of the technology, to address
the pressing national strategic issue of
demand shifting of electrical power. 
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HVAC Industry: Post-Budget Announcements
Union Budget was announced on July 10, 2014. While Finance Minister was determined to bring all
around policy changes with focus on infrastructure and growth, the corporate keenly watched the
development. We produce herewith the select quotes from professionals as post-budget announcements.

Ranganath N Krishna, Managing Director, Grundfos Pumps India Pvt Ltd

The budget was, as I had
expected. There was focus on
bringing growth back, reduce inflation
and maintain fiscal deficit targetted. There
were no radical changes for short term
gains. The right things have been said and
we need to see a consistent approach over
the next few years to achieve the targets.
Many initiatives have been started albeit
some with only a token budget allocation
but it is a good start. The increase in FDI
limits, defence expenditure and allocation
of funds for smart cities is commendable.
The intention for 24x7 power, clean water

and sanitation for all by 2019 is a good start
and is welcomed. What came as a surprise
is the 400 crore allocation for 1 lakh
solar pumping systems. This I hope is the
beginning of this great initiative in demand
side management. There is an intent to
make things better for manufacturing which
can create jobs. Elementary education gets
a fillip with funds for teacher training and
so does agriculture. No significant changes
have been made to direct and indirect taxes
which could have been considered. All said,
a budget which is appropriate for the times
with no radical changes.”

Dr Rajesh R Gandhi, Managing Director, Vadilal Industries Ltd
Overall Budget seems good
as major focus is on overall
development. Finance minister has given
weightage to almost all sectors and
region by providing budget for then. It
looks beginning of long term strategy
for overall growth. As such, no major
changes seen for Food and Agriculture
sector except reduction of excise duty to
6% from 10% for specified food package
industry, which is very positive step for
food processing industry. This is should
have been extended to all food processing,
transporting, marketing machinery also.
Over all target of 7 to 8% GDP Growth
with focusing on 4% growth in Agri Sector
is very encouraging. Through modern
technology, improving storage condition,

improving rural environment by giving
housing, electric city, drinking water &
broad land improved ware housing. Focus
on infrastructure i.e. Road by spending
37,000 crores, Gas pipe line by 85000 km
through PPP Mode. E network across all
govt. Reduce transaction cost by keeping
ports open for 24 hours. Further, Finance
minister has also announced that focus
on availability of power to every home is
really good for industry that are into frozen
products which will help increasing the
consumption of frozen products across
the country. No change in direct or indirect
tax rate and structure except few industry
specific but FM has announced that GST
will be introduced shortly and DTC will be
reviewed which will be interesting to know.”
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Achal Bakeri, Chairman and Managing Director, Symphony Ltd

Government has an opportunity
to give a strong statement
of stable economy, investment friendly
policies and tax reforms in the first budget
to let the world know that India is now back
in business. We expect new government
to take steps in the budget that will pave
the way for lowering inflation, increase
investment, revival of investment cycle,
stabilising rupee, advance technology

and innovation. R&D also needs a boost
to encourage more patents and products
made in India. We expect transparent
tax policy, introduction of GST and
rationalisation of interest rates for growth
of overall economy. In the interim budget,
excise duty on sectors such as automobiles,
capital goods and consumer electronics
was reduced from 12% to 10% which is a
welcome step.”

Ravichandran Purushothaman, President, Danfoss Industries Pvt Ltd

Ravichandran Purushothaman
leads Danfoss India. In his
role, he will establish support to the
India market growth and ensure the
company’s continued growth expansion
in the country. Having been with Danfoss
since 2002, he is among the key members
who have developed the new growth
strategy for Danfoss India. He has been
instrumental in building the market in
India for Power Electronics which has
significantly contributed to help the
organisation acquire 3rd position in the PE
industry. Among his other achievements,
he has introduced the full value chain in
the Indian market and is a key member of
the Power Electronics global management
team. With over 25 years of experience,
Ravichandran has held progressively

senior and leadership positions spanning
across Sales & Distribution, Business
Development,
Project
Management,
Change Management and general
management functions in the India and
Asia Pacific regions. He is an electronics and
communication engineer who completed
his Management Education program
from IIM Ahmedabad. He has participated
in Strategic Leadership & International
Business Programs in European Business
schools. Ravichandran is the Chairman
of CII national task force on cold chain
development and Chairman Chennai
Chapter CII. He has been an integral part of
CII’s committees which focus on education,
energy & green building. Additionally,
he is an Institutional member of Madras
Management Association.”

Brazil: Danfoss kept fecilities cool at FIFA World Cup

D

anfoss supplied products for
several of the FIFA World Cup
facilities in Brazil. Common to
them is that they helped keep
players and guests cool and comfortable
while saving energy. In the World Cup
sports arenas, Danfoss technology –
such as variable speed drives and scroll
compressors – were saving up to 30%
energy in AC systems and ensuring
comfortable temperatures. Danfoss
products also optimized AC systems in
new buses that ferried players & guests
between various locations and in the
FIFA broadcast HQ in Rio de Janeiro,
where journalists from around the world
report on the games. Julio Molinari,

President of Danfoss Latin America,
stated the energy savings achieved
through our products are crucial in Brazil
as resources are limited and electricity
costs high.
Over the past five years, Danfoss has
experienced high growth in Brazil driven
by increased demand for energy savings,

improved infrastructure and better
cooling of food. Today, Brazil is Danfoss’
8th largest market.
Danfoss supplied products• for sports arenas in Sao Paulo
(Corinthians/Itaquera),
Manaus
(Amazonia), Cuiabá (Pantanal), Rio
de Janeiro (Maracanã) and Natal
(Dunas): variable speed drives, scroll
compressors, liquid line solutions and
control valves for air-conditioning
systems.
• World Cup buses: special filter
driers for air-conditioning used in
transportation.
• FIFA broadcast in Rio de Janeiro:
balancing valves for AC systems. ■
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Gandhi Automations offers range of Lift Tables

A

Gtek’s little master temperature
and % RH data logger

wide range of Lift Tables,
with safety and reliability
features that provide an
effective solution to most
lifting problems. The safety of
the operator during the use of
Lift Tables is paramount. Their tables comply with the European safety of
machinery standards EN 292. Machinery Directive 98/37/EC and safety
requirements for Lift Tables EN 1570. All models include: Aluminium safety
bar, stopping the descent of the platform on contact with obstructions.
Safety clearance between scissors to prevent trapping during operation.
Safety check valve to stop the lift table lowering in the unlikely event of a
hose break. Protection against overloading Low voltage control box with
up-down buttons and emergency stop.

Features
Little master temperature
and % RH data logger
introduced by g-tek. The
32000 readings (16000 record
sets for temperature and humidity). Logging
interval is user programmable from 10 secs to 18
hours. Stop after n readings or stop when full. It
has LCD display. View minimum and maximum
on display over entire batch on a click of a button.
Display resolution of 1. Long life of battery more
than a year. User replaceable battery. IP0-60
ingress of dust proof.

Type 1-E Ergo-lift single scissor for evenly distributed load.
Designed as a “work station” to provide improved ergonomic conditions to
ensure the health, safety and comfort of the operator together with
improved productivity. Load applied : evenly distributed; top platform
smooth surface; max. 20 cycles per hour; single acting hydraulic cylinders
with drainage; upper and lower travel limited by mechanical stops; self
lubricating bearings on pivot points.

Specifications
Display: 2.5 digit LCD display with mode
indicators; memory: 16000 / 32000 record sets;
resolution: 1.0; power supply: ½ AA; 3.6V 950mAH
Lithium battery; tediran TL-5101L or equivalent;
user replaceable; power status indicator: LCD
display / battery low indicator.
■

Website: sales@geapl.co.in

Website: www.gtek-india.com

ACR TALOS from Halcor

T

hese copper tubes are used
for refrigeration units are
available in the following types:
Spools (LWC):
ACR TALOS copper tubes are
available in spools (LWC) with
or without central support
(hard carton). Spools sides may
be delivered protected by: flanges” of reinforced
cardboard.
“CD” coils: Spools with a “central” decoiling
Spools with a central decoiling are especially
prepared so that they unwind from the centre.
They provide significant advantages to the user,
such as reduction in packaging materials,
unwiding “on the pallet” greater weights per
spool and therefore increased production
efficiency. “CD” ACR TALOS copper tubes do not
require special unwinding equipment; they have
lower handling costs, reducing machine
downtime and enhancing performance.
■
Website: www.halcor.gr

Meco Multifunction Power & Energy Monitor
MFM-96S by Meco Meters

M

eco Meters Pvt Ltd introduces MECO
Multifunction Power & Energy Monitor,
Model : “MFM-96S”, microcontroller based
with MODBUS RTU Protocol is indigenously
designed by MECO. “MFM-96S” eliminate
using conventional panel with 10 different
meters. It saves more then 50% of the cost in
panel, as it reduce size of panel, with One
MFM-96S having 10 parameters and very little
wiring. “MFM-96S” is built with 4 rows, Super
Bright Red LED Displays with 4 and 8 Digits Resolutions (Energy ImportExport - 4 Quadrant operations). It has Inbuilt memory . It has simultaneous
display of 10 Parameters, 48 Values on 16 Pages for voltage, current, active
power, reactive power, apparent power, frequency, power factor, active
energy, reactive energy & apparent energy (Import / Export - 4 Quadrant
operations). TRMS Measurement, 3Phase 3Wire / 3Phase 4 Wire (User
Selectable) CTR, PTR, Instruments address, Password Protected, Energy
Reset & Auto / Manual Scroll Display (Programmable) are key features of
“MFM-96S”. “MFM-96S” is Ideal to monitor & acquire Power Data from
generator, remote monitoring, building management system, PLC’s / SCADA
application, energy audit, QC testing, etc.
■
For further details:
sales@mecoinst.com
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NEW testo 184 data loggers from Testo India

CO2 Intelligent Scrubber by
ISOLCELL ITALIA

A

T

esto India Pvt Ltd brings the new transit data loggers that offer easiest
operation with pre-configuration and easy PDF readout with no software
installation. With the launch of new testo 184 series of data loggers, it is
hassle-free data logging in transport. Start – Stop – Read. Just three easy
steps to guard sensitive freight during transport. These are plug & play data
loggers that operate intuitively with just a press of start & stop buttons, run
on pre-configuration and create a PDF report on plugging to a computer or
even on-site through NFC smartphone.

s a result of the
continous process of
research and innovation
which keeps the company’s
products to the forefront of
technology,
ISOLCELL
ITALIA has developed the
intelligent scrubber. This revolutionary scrubber,
called IS, maintains real time communication
with the automatic control system ISOSOFT and
modifies its operation in response to the
atmosphere in the storage room.

The new transport data logger family has six different variants – with
display/without display, use & throw/multi-use loggers for temperature/
humidity as well shock measurement and one especially for dry ice
applications (-80 °C). The use & throw loggers - testo 184 T1/T2 can be used
multiple times within 90 days & 150 days lifetime.
■

The main advantages of IS are:
Achieves and maintain extremely low oxygen
concentrations which have not been considered
possible with current available scrubbers.
Maximizes performance at different atmosphere
regimes. It reduces energy consumption.
Capable of real time transmission of operating
parameters.
■

Website: www.testo.in/184

Website: www.isolcell.it

Nantong offers Plunger Globe
Valves

Nantong OEM Refrigeration Equipment Co., Ltd
brings Plunger globe valves that can be used in
commercial refrigeration system, civil and
industrial air conditioning equipment. It was
designed with piston close and seal, so that this
valve can be installed on anywhere of refrigerant
flow position of the system.

Solo Temperature Single Use Data Loggers by Giriraj

G

iriraj Instruments Pvt. Ltd is associated
with Gemini Data Loggers (UK) Ltd,
Intab Interface Technology Ltd, Munson
Machinery Inc, and MSR Electronics
GmbH, Infinite Informatics Ltd. SoloTemperatures are single use temperature
data loggers, used in perishable handling
across the cold chain. Extremely low priced miniature data logger for
importers and exporters that accurately and discreetly monitors
temperatures of perishable shipments in transit. Thousands of installations
world over is testimony to its utility and reliability. SOLO-Temperatures is a
simple to use, splash proof miniature data logger that’s easy to initiate and
discreetly position in shipment for precision monitoring of perishable
goods. Simply time-stamp the logger label and pull the tab to start. Up to
three months recording duration and can be pre-programmed with alarm
values to meet any applications.

Feature
It can be used for all fluoro-refrigerants. Valve
plate made by PTFE, can complete shut –off the
valve with minimum torque. Valve handle with
special designed, can be shut-off without using
any tools. Extended copper connection makes
installation easier.
■

Features
Logger comes pre-programmed makes it easy to use. Robust and tamper
proof case . LED’s indications to know status of logger and identify
temperatures excursions, if any green Led indicates temperature logger
within alarm limits and red led indicates temperature excursion as specified.
Multiple mounting corners.
■

Website: www.filterdrier.cn

Website: www.giriraj.co.in
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ALUAFS Green by AFS Flexible Kanal Ticareti
Ltd Sti

T

A L M Engineering and Instrumentation Pvt Ltd

IBC

his ALUAFS green series is a certified UL
Greenguard Gold and meet rigorous
emission limits. The mechanical resistance
and dimensions are tested, classified &
certified according to EN 13180 standard. To
avoid release of poisonous gases, fire etc the
fire resistance of ALUAFS green has been tested and certified by
various international bodies. This product is made up of multi-layer
aluminium and polyster, strengthened with high tension hard steel
spring wire. These are non-insulated aluminium flexible air ducts
are specifically produced for low and medium pressure heating,
cooling, ventilation, exhaust and air conditioning systems. And has
high elasticity and flexibility. It can be easily fitted to circular, oval
or rectangular connectors.

Carel ACR Systems India Pvt Ltd

15

Chillventa

11

Properties and Advantages
Chemical Emission Levels: Total volatile organic compound is less
then the equal to 0, 22 mg/m3. Formaldehyde is less then and
equal to 7, 3 ppb.

Emerson Climate Technologies (I) Ltd

19

FX Multitech Pvt Ltd

29

Flexible & Seamless Construction: easy storage, easily transported,
low installation cost, high resistance to wear and tear, alright, low
energy consumption, low operational and maintenance cost.
■

Carrier Midea India Pvt Ltd

7

ebm-papst India Pvt Ltd

3

Gandhi Automations Pvt Ltd

9

Website: www.afs.com.tr
Greenheck India Pvt Ltd

IFC

Guntner GmBH & Co KG

35

Honeywell Automation India

21

IC ICE Make Refrigeration Pvt Ltd

31

Lti Ventilatoren India

25

Smart Marketing

17

UL India Pvt Ltd

5

Ductable Split Unit Controller from Samcon

S

amcon Industrial Controls
Pvt Ltd brings Ductable
Split Unit Controller.
Design Concept & Control
Flow
This indoor/outdoor unit
controller is designed for used Single Compressor ODU. LCD
Handset-Indoor Unit-Outdoor Unit. This IDU/ODU controller is
designed for use for Two Compressor (ODU) or 2nos ODU. LCD
Handset- Indoor Unit-Outdoor Unit-1; Outdoor Unit-2.
Specifications
Microcontroller based unit; Operating Voltage 175V AC to 270V AC;
Ev. Fan Current Rating 10 Amp std & optional up to 20 Amp; digital
LCD touch screen display used for indication; anti recycle timer for
compressors; speed selection for Indoor Fan (High, Medium, Low);
CT operated underload & overload current protection for
compressor; operating Modes Fan/ Cool/ Dry ( Energy saving mode
optional); Run time equalization of compressors; daily timer (On
time & Off time).
■
Website: www.samconcontrolpanel.com

United Technologies

13
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Iran’s Ancient Ice Houses showcase Sustainable Refrigeration

R

efrigeration is perhaps one
of the greatest inventions
of modern man, but it has
come at a price. Not only do
they require a great deal of
energy to stay cool, but they
also rely on ozone depleting
chloro-fluorocarbons (CFCs),
or freon (though some
countries have phased these
out.) As an increasing number
of people walk away from the
grid and seek more sustainable
lifestyles, keeping food cool
and having ice for summer
beverages remains one of the
most significant challenges.
For a potential solution, we look to the Iranians and their
ancient domed ice houses. Used up until about 50 years
ago, these ancient ice houses were typically constructed as
domes with earth bricks. Others are walled and some
contain underground chambers. Built on the outskirts of
desert areas where it’s almost impossible to get ice unless its
trucked in from the far north, the ice houses were built with
channels at the back. In winter, these channels were then
flooded with water, which was likely derived from the
Iranians’ qanat irrigation system that funneled runoff from
mountains to areas at their base, according to Dr. Hemming
Jorgensen, who has compiled the first extensive

documentation of these
structures. Overnight the
water would freeze and
custodians of the ice house
would wake up early the
following day, before sunrise,
and break up blocks of ice that
they would then relocate to
the ice houses. They would do
this for as many nights as
necessary to ensure a
sufficient supply of ice that
would last through the
summer. Dr. Jorgensen has
documented the existence of
129 such ice houses, which
Amusing Planet says are much
bigger than similar ice houses built in the United States.
However, remnants of only 104 remain, and he expresses
concern that the absence of concerted preservation projects
could result in their destruction. Already some of them have
been transformed into informal trash dumps. Ancient
Iranians were well attuned to their natural environment and
engineered all kinds of coping mechanisms. In addition to
well-insulated earth buildings, they pioneered wind catchers
that circulated natural cooling during hot winter months.
And although so much of that knowledge has been lost, we
are mindful of a small but definite trend to reincorporate
ancient wisdom into contemporary developments.
■

Cooled Comic and Animation Museum in China

A

cluster of organic shapes
that look almost biological
in nature, these bold white
volumes will soon be the home
of a new Comic and Animation
Museum in Hangzhou, China.
Dutch design firm MVRDV won
a competition to design the
museum with this unusual
approach, featuring a spiraling
interior that highlights decades
of cartoon history. MVRDV focuses on achieving excellent
energy ratings, and the CAM Museum is no different. The sleek
aerodynamic design creates even wind pressure, and a lower

need for air conditioning. The
interior is cooled mainly with
natural ventilation and adiabatic
cooling. The eight balloons are
interconnected, and their
circular shape helps air
ventilation and flow, keeping
visitors cool and fresh. MVRDV’s
speech balloon design is both
playful and sophisticated, a
representation of this balance.
The entire façade is embossed with cartoon renderings that
represent a Chinese vase. The speech balloons can even
become literal, as text can be projected on the outside.
■
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Monitoring Mold conditions is
the only way to prevent it

M

old is a fungus. Outdoor
mold breaks down dead
trees and fallen leaves and
hence plays an important
role in nature. However, mold growing
indoors should be avoided, because it
can damage carpets and weaken floors
and walls.
Mold requires a nutrient source,
proper temperature and moisture to
grow. Mold does not require light to
grow. It does not produce food, but
instead adsorbs nutrients by breaking
down hydrocarbons. It will grow on
any organic building material such as
paper, adhesives, resins, etc. or even
grow on the patina of dust that collects
on surfaces. Nutrients to support mold
growth are ubiquitous in the building
environment. The temperatures required
for mold growth are in the same range
as indoor building environments. Most
molds grow in the temperature range
of 15°C to 30°C (59° to 87°F). Control
of moisture is the only practical way to
control mold growth.

Pic 1: Mold development on the ceiling

Relative humidity reflects the
relative amount of water that air can
hold at a given temperature. Change
the temperature and the humidity will
change even if net amount of moisture
in the air remains the same.
In fact a 1ºF change in room
temperature can change the relative
humidity by 2%. If outside air at 85ºF
(29.5ºC) and 60% RH is cooled to 72ºF
(22ºC) degrees without any moisture
removal, the RH will increase to almost

90%. This temperature effect on relative
humidity makes it useless as a moisture
control parameter.
Relative Humidity is a confusing term
especially when we are talking about
controlling mold.

Pic 2: RH changes widely and
constantly with temperature

The question raised then, is
controlling relative Humidity the
right way to control Mold?
First we have to understand that
mold formation is always on a surface.
Also, for the mold to develop the
“moisture content” of the surface has to
be in a certain range.

T h i s
te m p e r a t u re
is
called
Dew
point.
Instruments
that monitor
dew
point
directly
can
be used for
direct control,
as
usually
the
coldest
surfaces in a
building are Pic 3: Telaire NDRI
known.
DEW point sensor
Dew point
instruments are even now considered
complicated, expensive devices. Contrary
to this belief, the new technologies have
made these instruments very compact,
user-friendly and maintenance free.
Unlike the RH sensors which cannot be
calibrated the Dew point sensors offer
calibration possibility and an enhanced

What is moisture content?
Moisture content is not relative
humidity. Moisture Content (MC) is
the mass of the moisture in a material
relative to the dry mass of the material,
expressed as a percent. For example if
there is 17 grams of water in a piece of
wood that weighs 100 grams when dry,
then the wood has a Moisture Content
(MC) of 17%. That implies that the Rh and
temperature of the space in which we are
actually making all the measurements
is giving us no indication of the surface
conditions. Hence the water condensate
on the surface of a material is a good
indicator of mold growth, RH in the space
cannot be used to predict or control the
moisture content on mold vulnerable
surfaces. This surface may be in the
ductwork, in carpet, or on the inside of
walls and at a very different temperature
than what we would typically measure in
the space.
We must therefore measure and
control the temperature at which the
water condenses on the surface, thereby
controlling mold conditions.

Pic 4: Protimeter Mini & Psyclone
for measuring MC% and Dew Point

design life of over 15 years. These devises
come in wall mount and duct mount
designs. Dew point measurement besides
in mold control have proved to be a better
tool for controlling all aspects of building
operation from cooling, to economizer
control to dehumidification control.
Alternatively one can also measure
the surface MC% and absolute humidity
or dew point as part of the preventive
maintenance.
■

Courtesy:
Sonu Raina
Amphenol Advance Sensors
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