






4 | Cooling India | April 2020

Directors
Mahadevan Iyer
Pravita Iyer

Bhakti Thakkar
bhakti@charypublications.in

Accounts
Dattakumar Barge
accounts@charypublications.in

Design
Sachin Parbalkar
Jebas Thangadurai

Advertising Manager
Nafisa Kaisar
nafisa@charypublications.in

Sales and Marketing Executive
Smit Kubadia
advt@coolingindia.in

Subscription
Mariya Yenubari
sub@charypublications.in

Associate Editor
Supriya Oundhakar
editorial@charypublications.in

Disclaimer: Chary Publications does not take 
responsibility for claims made by advertisers 
relating to ownership, patents, and use of 
trademarks, copyrights and such other rights. 
While all efforts have been made to ensure the 
accuracy of the information in this magazine, 
opinions expressed and images are those of 
the authors, and do not necessarily reflect 
the views/collection of the owner, publisher, 
editor or the editorial team. Chary Publications 
shall not be held responsible/ liable for any 
consequences; in the event, such claims are 
found - not to be true. All objections, disputes, 
differences, claims and proceedings are subject 
to Mumbai jurisdiction only.
Printed by Pravita Iyer and Published by Pravita 
iyer on behalf of Chary Publications Pvt Ltd., 
and Printed at Print Tech, C-18, Royal Ind. 
Est., Naigaum Cross Road, Wadala, Mumbai 
400031 and Published at 906, The Corporate 
Park, Plot 14&15, Sector - 18,  Vashi, Navi 
Mumbai - 400 703.

Editor: Mahadevan Iyer

Publisher
Pravita Iyer
pravita@charypublications.in

Digital Department
Neha Wagle
dgmarketing@charypublications.in

Editor-in-Chief
Mahadevan Iyer
miyer@charypublications.in

coolingindiamagazine 

coolingindia 

coolingmagazine 

Publisher’s Letter Group Editor
Subhajit Roy
subhajit@charypublications.in

` 100/- Per Copy

` 1000/- Annual Subscription

Chary Publications Pvt. Ltd.
906, The Corporate Park, Plot 14 & 15, 
Sector - 18,  Vashi, Navi Mumbai - 400 703.
Phone: 022 27777170 / 71

Editor (Brand Positioning)
Ranjana Konatt
ranjana@charypublications.in

Commercial Director
Pravita Iyer
pravita@charypublications.in

Pravita Iyer
Publisher & Director

C
OVID-19 is no stranger to the masses, it has found 

its way into the very depths of society. But here the 

question arises – are we resilient, what are the 

strides we will take to achieve excellence in a 

challenging time. My dear readers, as you may know in 

addition to the manufacturing, service and so many industries, 

there is also the publishing industry which has taken a hit. 

Print magazines and publishing houses are under tremendous 

pressure to deliver news amid a lock-down. 

Media houses are strained as they announce cost-cuts, 

lay-offs and resort to other methods of survival.However, 

Chary Publications like so many other note-worthy publishing 

media houses believes in staying resolute to bringing the 

news to the reader. Hence, we have engaged in enhancing our 

digital reach while bringing the digital-copy to you. 

Also, we are exploring new avenues and methods of 

servicing our valued clients through the brand-related work 

we undertake. We are venturing into new avenues of audio-

video content, social media, Instagram Lives and much more 

to enhance engagement across our platforms. These are 

indeed trying times, but there is hope and hope is what we will 

hold on to. 

Do write to me with your feedback at: pravita@

charypublications.in 

Let’s stay resolute to bringing 
about positive change 
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Ranjana Konatt
Editor (Brand Positioning)

F
or years now, the industry has stressed upon the need to create 

education and leadership that is conscious and aware of Indoor Air 

Quality (IAQ) and Indoor Environment Quality (IEQ). This in addition 

to the need for driving up skilled personnel within the industry for the 

sake of carrying out reasonable Measurement and Verification (M&Vs).   

The April 2020 issue of the Cooling India magazine pays special 

heed to understand IAQ, especially since this is a very well-highlighted 

subject in light of the pandemic COVID-19. Our cover story for this 

month focuses on combating COVID-19 through achieving good IAQ. 

In response to the Coronavirus pandemic which is now a global 

issue, REHVA – The Federation of European Heating, Ventilation and 

Air-Conditioning Associations drafted a guidance document on how to 

operate and use building services in areas with a COVID-19 outbreak to 

prevent its spread, depending on HVAC or plumbing systems. However, 

due to the changing nature of the disease, amends have been made to 

the guidance document with revisions and additions. 

We cannot affirm with conviction that filters can or cannot capture 

and deal with the virus with the help of an air filter; however, Vikram 

Murthy, Former President of ISHRAE and Director, Univac Environment 

Systems, gives industry insight. He says: “At present, it is reasonably 

known that the COVID-19 virus is microscopic, hence it cannot be 

trapped even by absolute filters unless it is aerosolised into droplets or 

moisture or the virus adheres to indoor dust and is then trapped inside 

such filters.”

Though difficult situations might present itself, we as Cooling India 

urge the industry to stay positive and push forward. Do feel free to write 

to me with input and industry insight as we value our sources. 

Write to me at ranjana@charypublications.in 

Decoding IAQ and  

the COVID-19 Conundrum 

EDITOR’S NOTE
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B
ITZER, a specialist for refrigeration 

and air conditioning technology, 

has also taken the precautions to 

prevent the spread of coronavirus. As a 

part of these initatives, the company is 

now globally focusing on #closeindistance 

due to the coronavirus pandemic. This 

measure of physical distance is necessary 

to protect the people from one another. The 

company is thus making a contribution to 

the responsible handling of the coronavirus.

The credo of the specialist for 

refrigeration and air conditioning technology 

is usually closer to its clients as BITZER 

wants to be as close as possible to its 

customers worldwide in order to get to 

know their needs and provide them with the 

best possible support. But the times of the 

coronavirus require a new way of thinking. 

It is now necessary to keep physical 

distance in order to protect each other.

The refrigeration and air conditioning 

industry plays a key role in satisfying 

various necessities of life – in this time even 

more. BITZER is, therefore, staying close at 

hand: all well-known BITZER contact 

persons can still be reached via e-mail, 

telephone or Skype.

Green Point, the service network of 

BITZER, is also available by phone and 

e-mail. The stock level is high: the teams 

on site ensure a daily refill of the necessary 

stock level. BITZER has put in place a 

bundle of prevention activities to keep the 

business running and care for their 

employees and workers health: all BITZER 

subsidiaries are instructed to stop their 

travel activities until further notice. Personal 

meetings have been reduced to a 

minimum, employees keep a safe distance 

to each other. Visitors are no longer 

allowed on site, soap and hand 

disinfectants are constantly available. 

Office activities are continuing.  n

BITZER takes precautions due 

to coronavirus pandemic

T
rade associations and membership 

societies representing Nor th 

America's HVACR industry have 

come together and industry requested that 

federal, state, and local authorities grant 

‘Essential Business Status’ to those 

technicians and engineers who are tasked 

with keeping the American people 

productive, healthy, and comfortable in 

these trying times.

The Air-Conditioning, Heating, and 

Refrigeration Institute (AHRI) joined with 

nine other organisations, representing the 

HVACR and water heating equipment 

manufacturers, contractors, technicians, 

engineers, plumbers, and sheet metal 

contractors in issuing a statement to 

governmental organisations grappling with 

travel and personal interaction restrictions 

designed to prevent the spread of infection.

"While citizens are coping with a variety 

of unforeseen and unusual restrictions, it is 

essential that they are able to maintain their 

HVAC and commercial refrigeration 

equipment," the association leaders wrote. 

"Aside from providing comfort, this 

equipment is vital for health and safety in 

addition to productivity, particularly, for air 

filtration and food and medical supply 

preservation, especially, in this time of 

quarantine. When equipment fails, 

technicians must be able to repair or replace 

it as quickly as possible,” they added.

Organisations signing the statement 

included AHRI, the Air Conditioning 

Contractors of America (ACCA), the 

Heating, Air conditioning, and Refrigeration 

Distributors International (HARDI), Air 

Movement and Control Association 

(AMCA), North American Technician 

Excellence (NATE), the Plumbing, Heating, 

Cooling Contractors National Association 

(PHCC), sheet Metal & Air Conditioning 

Contractors National Association 

(SMACNA), the Heating, Refrigeration, and 

Air-Conditioning Institute of Canada (HRAI), 

ASHRAE, and the Mechanical Contractors 

Association of America (MCAA).  n

AHRI & other HVACR organisations sign statement for  

‘Essential Business Status’ during COVID-19 pandemic

O
utbreak of coronavirus has taken the 

world by storm. Due to lockdown in 

the most parts of the world, the 

global economy has come to a standstill. 

During such crisis, Danfoss has enlisted 

precuations to keep the business running:

•  First and foremost, the company’s 

focus is on keeping everyone safe and 

they have taken prompt action all over 

the world to get the needed health and 

safety precautions in place to help 

ensure the wellbeing of all their 

colleagues. This is key to ensure that 

the company continues to operate and 

serve their customers.

• They are following the different 

requirements by local authorities, and 

their contingency plans have been 

quickly put in place to minimise 

potential impact on their supply chain 

and delivery to customers.

• Until now, the company has 

experienced only minor interruptions. 

However, they are very much aware 

that supply chains might be impacted 

by local and regional issues due to 

spread of coronavirus globally.

• They know the coronavirus situation is 

developing day by day and its status and 

impact is very different from one country 

to another. Therefore, Danfoss is keeping 

in very close contact to their suppliers 

and logistics providers, and in all areas.

• The company has, to a large extent, 

shifted to digital and online services, and 

many of the colleagues are now working 

from home in an effort to slow the 

spread of the coronavirus. This also 

goes for their customer service functions.

•  In Danfoss, they have a ban on all 

travel between countries, and they 

have decided to significantly limit their 

face-to-face meetings in general. They 

are always fully available – on the 

phone and online - ready to serve their 

customers and partners.  n

Danfoss takes measures for running business in COVID-19 crisis
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G
E Appliances, a Haier company, 

has come forward with the novel 

idea of donating its products to 

American heroes working across the 

country on the frontlines of the fight 

against COVID-19.  

As part of this initiative, the company  

announced that a significant portion of the 

products it makes over the next two weeks 

at its nine manufacturing sites in the 

United States will be donated to US 

Fronteriers. 

“These men and women are working 

around the clock to keep us safe. We’re 

relying on them, and they are relying on 

us and the products we make to keep 

their families safe and fed,” said Kevin 

Nolan, President and CEO of GE 

Appliances, a Haier company. “Appliances 

are essential right now to help keep food 

and medicine safe, laundry and dishes 

sanitised, and food prepared for families. 

Our country needs us now more than 

ever before and it is essential that we take 

care of our fellow Americans, especially, 

those who are taking care of us,” he 

added.

The company is creating a program 

with United Way Worldwide for the 

donation of thousands of appliances to 

healthcare workers, firefighters, 

paramedics and police officers. The 

donations to individual first responders 

and healthcare workers will be needs 

based and coordinated by United Way 

Worldwide. Donations of appliances to 

organisations such as firehouses, police 

stations and hospitals will also be 

considered. 

“United Way is grateful to GE 

Appliances for stepping up and stepping 

in to provide relief to those heroes,” 

said Suzanne McCormick, US President 

of United Way Worldwide. “We are 

proud of our long par tnership with GE 

Appliances and to work alongside the 

company to suppor t first responders 

during these uncer tain times is an 

honour.”  n

GE Appliances to donate its products to US COVID-19 Frontiers 

V
oltas has launched the new 

Voltas Maha Adjustable Inver ter 

Air-Conditioning system. 

Commenting on the launch of the new 

range of air conditioners, Pradeep 

Bakshi, Managing Director & CEO, 

Voltas said, “With our new range of 

Maha-Adjustable Inver ter ACs, we are 

embodying the spirit of consumer 

centricity by giving them the option of 

multiple tonnages in one product. This 

range compliments the consumer’s 

need for comfor t and energy savings. 

Based on the cultural insight of Indians 

opting to ‘adjust’, Voltas’ Maha-

Adjustable Inver ter AC comes with the 

unique value proposition of ‘Flexible Air 

Conditioning’ that allows the user to 

choose from multiple tonnage options.” 

Consumers have the ability to switch 

from 1.5 ton to 1 ton capacity or 2 ton, 

depending on the ambient heat or 

number of people in the room; leading 

to savings and optimisation of running 

cost. The Voltas 2020 AC product range 

includes over 87 SKUs with 52 SKUs in 

Inver ter ACs, 21 in Split ACs and 14 in 

Window ACs, besides Cassette and 

Tower ACs. Along with this, Voltas has 

also launched 10 SKUs in its popular 

adjustable AC range. 

Through its new home appliances JV 

brand, Voltas Beko, the company has 

launched a wide range of refrigerators, 

including the direct cool refrigerator 

series. The company claimed that the 

StoreFresh technology in the Voltas 

Beko refrigerators enables freshness of 

fruits and vegetables for 30 days. n

Voltas adds new products  

to cooling portfolio

L
u-Ve, a company in manufacturing 

of refrigeration and air conditioning 

components, has announced the 

temporary closure of plants in Italy and 

India, in line with government initiatives to 

prevent coronavirus spread. In Italy, the 

plants of LU-VE Exchangers and MANIFOLD 

(Uboldo, Varese), TGD (Travacò 

Siccomario, Pavia), AIR HEX (Alonte, 

Vicenza ) and SEST (Limana, Belluno) 

have been temporarily closed down from 

March 25 till April 3.

SPIROTECH plant in Bhiwadi 

(Rajasthan, India) and the former Alfa 

Laval site in Sarole (Maharashtra, India) 

will also be closed until April 14, 

accordingly to the order issued by the 

Government of India. SEST LU-VE plant in 

Lipetsk (Russia) will be closed from 

March 30 to April 5. The company 

informed in its release that for Italian 

plants, the shipping service (limited to 

products manufactured by March 23 and 

spare parts) and goods receipt service 

will both remain active.

TECNAIR (Uboldo, Varese) will 

continue to manufacture only the products 

for urgent orders, required for the fight 

against Covid-19. Production proceeds 

regularly in the factories of HTS (Novosedly, 

Czech Republic), SEST LU-VE Gliwice 

(Poland), LU-VE AIA Asarum (Sweden), 

FINCOIL LU-VE Vantaa (Finland) and 

ZYKLUS (Jacksonville, Texas, USA). The 

Lu Ve group does not exclude the 

possibility that, in the coming weeks, the 

various national authorities will take 

measures to suspend production.  n

Lu-Ve closes plants in Italy and India

To get the latest News and 
Updates, read

To subscribe, go to page 38-39

Email: sub@charypublications.in
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T
he global outbreak of coronavirus 

has led to cancellation of 2020 

International Institute of Ammonia 

Refrigeration (IIAR) Natural Refrigeration 

Conference & Heavy Equipment Expo, 

informed IIAR in a release. The event 

was supposed to focus on natural 

refrigerants in the industrial and 

commercial sectors.

IIAR joins a growing list of HVACR 

organisations worldwide that have 

cancelled trade gatherings over the 

coronavirus. The IIAR Conference had 

been scheduled to take place March 

15-18 at the Rosen Shingle Rosen Shingle 

Creek Hotel and Convention Center in 

Orlando, Florida (US). Last year’s 

conference in Phoenix, Arizona (US) had 

over 1,700 in attendance, according to 

the IIAR website.

IIAR had indicated its intention this 

week to proceed with the event, but 

changed course on March 11 after the 

World Health Organisation (WHO) 

declared that the coronavirus was a 

worldwide pandemic. “Given this 

significant announcement from the World 

Health Organization, we have made the 

difficult decision to cancel the conference 

this year,” said Dave Rule, President, IIAR 

in a message emailed to registered 

conference attendees. 

 “We trust that all of you will 

understand this decision and support 

your IIAR organization as the Executive 

Committee and Board of Directors begins 

to deal with this dramatic event,” he 

added.

IIAR’s Executive Committee had 

begun developing plans “to address 

appropriate measures moving forward,” 

said Rule. “Further information concerning 

the cancellation of the IIAR Conference 

will be available over the course of the 

next few weeks,” Rule said, adding, “We 

request your patience and support as the 

IIAR Staff and management deal with 

these issues.”  n

METRO AG to go green

IIAR Natural Refrigeration Conference & Heavy  

Equipment Expo 2020 Cancelled

Grundfos has initiated manufacturing 

5,000 face shields for Danish Medicines 

Agency. The company team had produced 

a visor prototype barely after thirty six 

hours after the call from the Danish 

Medicines Agency . On April 3, full-scale 

production has begun. Up to 5,000 

visors, or face shields, will – according to 

demand – roll out every day, so that 

employees in the health and care sector 

can protect themselves and patients 

against corona infection.

The delivery of aids also includes 

other countries in areas, where Grundfos 

has production facilities. For instance, 

2500 visors have delivered to a local 

French hospital on April 6. ”I am incredibly 

proud of our skilled colleagues, who have 

established this so quickly. It is imperative 

that everyone contributes with solutions 

in any way possible, so we can support 

our health and care staff in the fight 

against coronavirus. We are ready to do 

everything within our power,” says 

Morten Bach Jensen, Group Vice 

President, HVAC OEM, Grundfos.

A key factor in developing the visor 

was making it easy to manufacture and 

easy and convenient for staff to use. The 

mask consists of a normal sheet of A4 

foil attached to a plastic frame, which 

was 3D printed in the early stages of the 

project but now ready for production in a 

regular plastic tool. “We have applied a 

standard product like A4 foil, so the visor 

is easier to produce. You simply make 

holes is the foil with a regular hole punch 

and then click it onto the frame,” explains 

Torben Buch Rasmussen, who leads the 

team behind the visors.  n

I
n order to reduce the global footprint 

of carbon, METRO AG has roped in 

Carrier Commercial Refrigeration 

(CCR) to supply natural refrigerant carbon 

dioxide systems to major chunk of its 

European stores. CCR and Metro have 

made an agreement that allows CCR to 

install high-efficiency remote cabinets and 

cold room equipment using CO2.

Under F-gas Exit Program, MERTO 

has planned to switch its 760 cash & 

carry stores to green refrigerant systems 

and renovate its stores in next three 

years.

“The close cooperation between 

Carrier and METRO will accelerate 

METRO’s F-Gas Exit program, resulting in 

a strong refrigerant losses reduction, 

lower electricity demand and substantial 

carbon footprint reductions for METRO’s 

customers, our climate and our society. 

METRO’s commitment is a 50 per cent 

carbon reduction from 2011 until 2030,” 

said Olaf Schulze, Director Energy 

Management Investments and Technical 

Solutions, METRO AG.

To ensure the greatest energy 

efficiency and reduce CO2 emissions, 

METRO stores will use Carrier’s CO2OLtec 

Evo system with ejector technology and 

CO2 pumps. In recent months, METRO 

AG and CCR have jointly developed a 

standardized concept for cabinets and 

refrigeration systems focused on the total 

cost of ownership to drive cost and 

operational savings.  n

Grundfos to deliver face masks 

to Danish health services
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A 
new multi-million pound MRI 

scanner facility at NHS University 

Hospital of Wales, Cardiff, is being 

cooled by high-efficiency chillers from 

Carrier. Three Carrier AquaSnap 30 RBP 

air-cooled liquid chillers have been 

installed by mechanical and electrical 

contractor Whitehead Building Services for 

the project’s main contractor Kier, under 

the Designed for Life construction 

procurement and delivery frameworks set 

by the Welsh National Health Service. 

The chillers deliver a combined cooling 

capacity of 900kW, and provide the stable, 

reliable cooling required to maintain the 

high-tech diagnostic equipment in peak 

condition. Chilled water is supplied to the 

scanners at six degrees Celsius and 

returned at 12 degrees Celsius, to begin 

the cooling cycle again. 

Equipped with Carrier’s Greenspeed 

intelligence, the chillers have variable-

speed water pumps and condenser fans to 

precisely match cooling output to current 

load conditions. This enables the system 

to operate with outstanding part-load 

efficiency, ensuring low carbon emissions 

and reduced running costs over the life-

time of the plant. 

The new scanning facility provides an 

important diagnostic and therapeutic 

service to the hospital.

“These units offer exceptional 

resilience as they have three separate 

refrigerant circuits, and are therefore ideal 

for use in such critical applications,” said 

Russ Tyrrell, Senior Sales Engineer for 

Carrier. “In the unlikely event of one circuit 

going out of operation, the chiller can 

continue to operate and deliver up to 66 

per cent of cooling capacity, maintaining a 

high level of cooling.”

Variable speed fans also deliver low 

noise, an important consideration given the 

hospital application, plus extended 

operational life due to reduced wear and 

tear on compressors and fan motors. “The 

new scanning facility provides an important 

diagnostic and therapeutic service to the 

hospital, and it is vital the machines are kept 

operational,” said Martyn Brown, who led 

the project for Whitehead Building Services. 

“We selected Carrier chillers because of 

their reliability and the fact it is proven 

technology. There are three existing Carrier 

chillers in use at the hospital, and they have 

an established track-record.” To protect the 

units from corrosion in the coastal 

environment, condensing coils are coated 

with Carrier’s Enviroshield coil coating. This 

factory-applied flexible epoxy coating 

completely encapsulates and isolates the 

aluminium metal of heat exchangers from 

the ambient environment.  n

High-efficiency Carrier AquaSnap chillers installed  

at NHS University Hospital of Wales

T
ata Motors, an automobile 

manufacturer, has come out with 

innovative idea of combating 

spread of COVID-19. The company has 

adopted a strategy to contain the spread 

of coronavirus. The company’s plan of 

action is focused on E3 directives:

Essential Supplies provision: Tata 

Motors has organised for food supplies to 

migrants and stranded communities, 

urban slums, transit camps and villagers, 

drivers, co-drivers, mechanics, contractual 

and temporary workers, security 

personnel, across geographies in the 

country. So far, the company has provided 

over 25,000 Food packets (cooked meals) 

and over 5,000 grocery kits (ration) and is 

continuing its efforts to ensure health of 

the underprivileged communities. 

Equipping heroes on Ground-Zero: 

Tata Motors is supporting and assisting 

Self-Help Groups to manufacture home-

made certified masks and sanitizers to be 

distributed to hospitals, vendors, health-

workers, police stations, army personnel, 

in communities around the company’s 

plants. Till date, the company has enabled 

the manufacturing of 17,000 home-made 

certified masks. The company has also 

facilitated N95 masks, sanitisers, Personal 

Protective Equipment kits that are being 

distributed to municipal hospitals. The 

company also conducted health check-

ups & provided basic medication to over 

500 stranded truck drivers and co-drivers 

in Belur, Dharwad. 

Educating masses for containment 

and prevention: Tata Motors is 

emphasising on good health practices by 

putting up banners and other related 

information material to spread awareness 

in slums and amongst low-income group 

communities.  n

Tata Motors adopts CSR 

approach to combat COVID-19

E
pta, a company in manufacturing of 

commercial refrigeration 

equipment, has temporarily closed 

activities at its four Italian factories in order 

to comply government orders to stop all 

non-essential activities to control the 

spread of coronavirus.

The closure is in force until April 3, but 

the company’s after-sales, service 

department and spare parts division will 

continue to operate to guarantee the 

necessary support to customers. The Epta 

factory in Hendaye France is currently 

delivering finished products, and its UK 

factory in Bradford is working with limited 

capacity. 

All other plants worldwide are 

operative, the company says. In addition, 

all functions not directly linked to 

manufacturing – including Epta’s HQ in 

Milan – continue to operate with smart 

working solutions. “The suppor t and 

dedication that we are seeing in these 

days from our employees and 

stakeholders make us confident that 

soon we will return stronger than 

before,” the Epta says in a message to 

customers. 

Meanwhile, the company’s facility in 

Qingdao in the Shangdong province of 

China, is now getting back to business 

normality, Epta says.  n

Epta closes four Italian factories
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EPA names LG Electronics as 2020 ENERGY STAR Partner of the Year

L
G Electronics has been 

named 2020 ENERGY 

STAR Partner of the 

Year by the US Environmental 

Protection Agency (EPA). The 

Sustained Excellence award 

recognises LG’s continued 

leadership in protecting the 

environment through high 

performing, energy-efficient 

products loved by millions of 

consumers across the 

country. 

“Responsible innovation is the foundation of creating 

innovation for a better life,” said Thomas Yoon, President and 

CEO, LG Electronics North America. “With ENERGY STAR, LG 

is helping consumers make a difference, with products that 

deliver energy savings to help save money and the planet 

without sacrificing performance or style.” Bolstered by its 

leadership in ENERGY STAR promotions recently, LG helped 

educate millions of consumers about energy efficiency while 

increasing sales of ENERGY STAR-certified products. The 

2020 award recognises a number of key LG accomplishments: 

American consumers purchased 3.7 million LG ENERGY 

STAR certified products in 2019. All told, LG’s sales of 

ENERGY STAR certified products exceeded USD 2 billion. 

Heeding the EPA’s call for 

increased attention to 

ENERGY STAR most 

efficient, LG’s unit sales of 

most efficient products 

increased 27 percent to 

over 750,000 units. 

More than 80 per cent of 

LG product models across 

various categories were 

ENERGY STAR certified in 

2019. The number of LG 

ENERGY STAR models increased by 70 per cent for mini-split 

air conditioners, 31 per cent for refrigerators, 25 per cent for 

clothes dryers and 12 per cent for washing machines. 

LG raised consumer awareness of ENERGY STAR benefits 

through retail promotions, social media engagement and 

advertising on its Times Square billboard in New York. 

Commemorating ENERGY STAR Day, LG partnered with 

Lowe’s on efficiency upgrades (with LG refrigerators, washers 

and dryers) for deserving families in Charlotte, N.C. 

First recognised as ENERGY STAR Partner of the Year in 

2012, LG consistently demonstrates “exemplary commitment 

and dedication to leadership in energy efficiency and the 

ENERGY STAR program,” according to Ann Bailey, Chief of 

the EPA’s ENERGY STAR Product Labelling Branch.  n

Design panel ‘Silent-Iconic’ awarded iF DESIGN AWARD 2020

D
esign panel ‘Silent-Iconic’ designed by Hitachi and 

manufactured by Hitachi-Johnson Controls Air 

Conditioning was awarded the iF DESIGN AWARD 

2020 organised by iF International Forum Design GmbH.

The iF DESIGN AWARD is one of the world’s most 

prestigious design prizes over more than half a century since 

1953, and is consisted of seven disciplines: Product, 

Packaging, Communication, Interior Architecture, Service 

Design, Professional Concept and Architecture. In this year’s 

iF DESIGN AWARD, 7,298 entries were submitted from 56 

nations. The evaluation was comprehensively conducted 

based on the design features of uniqueness, innovation, 

functionality such as usability, and environmental friendliness 

as well as quality. This time, Hitachi and Hitachi-Johnson 

Controls Air Conditioning’s Silent-Iconic was awarded in the 

discipline of Product.

The awarded Silent-Iconic panel is an option panel 

designed to be inconspicuous in architectural spaces. While 

architects prefers ducted indoor units which is invisible from 

architectural spaces, compromise tends to be made due to 

cost reasons, resulting in the often use of cassette-indoor 

units. Survey conducted to architects by Hitachi and Hitachi-

Johnson Controls Air Conditioning revealed that there is a 

hidden need for visually silent cassette-type air conditioner 

design that harmonises with interiors.

Maintaining cost advantage, ease of installation and 

performance of cassette-type air conditioners, the Silent-

Iconic panel offers unobtrusive design drawing near ducted 

indoor unit. By expressing the four louvers into one square 

slit-shaped panel, it reduced visual impact to secure 

harmonious design in interior space. Also, the central inlet is 

louvered to blend with architectural ceiling design.  n
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A
ccording to MarketsandMarkets Report, ‘Refrigeration 

Monitoring Market’ is estimated to grow from USD 7.4 

billion in 2020 to USD 11.1 billion by 2025 and it is 

expected to grow at a CAGR of 8.3 per cent from 2020 to 2025 

owing to enhanced demand for high quality packed food products, 

and temperature-sensitive drugs. Key factors fueling the growth 

of this market are changing consumption patterns, shifting 

consumer preference for organic food products, increasing 

demand for high-quality packed food products, high disposable 

income, and the need to reduce food wastage.

Hardware accounted for largest share of refrigeration 

monitoring market in 2019

In 2019, hardware captured the largest share of the refrigeration 

monitoring market. The hardware segment includes various sensors 

such as temperature sensors, defrost sensors, touch sensors, 

contact sensors, motion detectors, and AC current meters used in 

the refrigeration unit and networking devices such as routers and 

gateways. Sensors play an important role in detecting analog or 

digital or electronic signals and responding to them to optimise 

operation of the equipment. Thermal buffers are used to smooth 

rapid temperature fluctuations due to compressor cycling, door 

opening, loading, or removing products. The demand for hardware 

is increasing owing to the rising use of refrigeration monitoring 

systems in cold storage and transportation systems to preserve 

perishable products for longer durations.

Market for temperature sensors is projected to grow at 

highest CAGR during forecast period

Among sensors, the market for temperature sensors is projected to 

grow at the highest CAGR from 2020 to 2025. Temperature is one of 

the most common parameters that is measured across a broad variety 

of industries such as food & beverages, retail, transport, 

pharmaceuticals, chemicals, and others. The type of sensor used 

affects the accuracy of measurement and the optimal temperature 

range. Most frozen and packed food products are required to be stored 

at a specific temperature in order to ensure the freshness of the food 

product. A temperature sensor is used to adjust the temperature of the 

refrigerator as required according to its contents. The applicability of 

temperature sensors in various industries is likely to increase the 

worldwide demand for these sensors in the forecast period.

APAC is expected to hold the largest share of the refrigeration 

monitoring market in 2025. APAC is the world’s most densely 

populated region with diverse climatic conditions. This reflects the 

necessity for efficient cold chain services for the transportation of 

temperature-sensitive goods from one place to another. The increasing 

disposable income and aging population has resulted in an increase 

in the healthcare expenditure in the region. 

This has led to a rise in the demand for temperature-sensitive 

healthcare products such as vaccines, insulin, and blood products. 

The rise in per capita income and shifting dietary patterns have led to 

a rising demand for premium products such as seafood, frozen meat, 

dairy, fruits, and vegetables, etc. These products need to be regularly 

monitored for changes in temperature to ensure freshness and quality. 

Along with this shift in trends, the growth of the e-commerce and 

online grocery shopping trend has also boosted the demand for 

frozen food, contributing to the growth of the refrigeration monitoring 

market in APAC.

Emerson (US), Danfoss (Denmark), Monnit (US), TE Connectivity 

(Switzerland), Zebra Technologies (Zebra) (US), Texas Instruments 

(US), ORBCOMM (US), Controlant (Iceland), Samsara (US), and 

Smart Sense (Digi International) (US) are the key players in the 

refrigeration monitoring market. These players are undertaking 

strategies such as product launches, expansions, agreements, 

partnerships, collaborations, and acquisitions to increase their 

market share.  n

Refrigeration Monitoring 
Market worth $11.1 bn  
by 2025
Key factors fueling the growth of this market 

are changing consumption patterns, shifting 

consumer preference for organic food products, 

increasing demand for high-quality packed food 

products, growing demand for temperature-

sensitive drugs, high disposable income, and 

the need to reduce food wastage.
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Petra Wolf rejoins Chillventa

BCIA appoints Rees as Vice-President

A
fter a good 10 years filling various 

positions at NürnbergMesse, Petra Wolf 

is once again par t of the Chillventa 

team. In her role as Expo and Conference 

Director and a member of NürnbergMesse’s 

management board, Wolf will now be in charge 

of this successful, world-leading refrigeration 

and air conditioning trade fair. Her 

responsibilities will extend to the global 

refrigeration, air conditioning, ventilation and heat pump 

network too, which, besides Chillventa, includes the 

European Heat Pump Summit, ACREX India and REFCOLD 

INDIA, among other events.

After her time on the Chillventa team as Public Relations 

G
raeme Rees from Schneider Electric is 

all set to become new Vice-President of 

Building Controls Industry Association 

(BCIA). Graeme replaces Terry Sharp who 

recently took over as President from Jon Belfield.

Rees is currently working for Digital Energy 

Marketing Manager for Schneider Electric, UK & 

Ireland. He has been involved in the building 

controls industry for more than 30 years. He 

star ted his career as a project engineer at Lidworth. He later 

moved on to Bristol Management Systems, before spending 

19 years at Trend Control Systems, where he worked his 

Manager, Petra Wolf took over NürnbergMesse’s 

International Division as a member of the 

company’s management board and has most 

recently been Head of Expo and Conference II, 

which encompassed numerous world-leading 

trade fairs.

“These difficult times caused by the 

coronavirus pandemic in particular are showing 

once again how important refrigeration technology 

is to our lives. Food and medicines would go bad without 

being refrigerated correctly.” says Petra Wolf, member of the 

management board at NürnbergMesse.

The next Chillventa will be taking place from 13 to 15 

October 2020 at the Nuremberg Exhibition Centre. n

way up from regional field services manager to 

marketing director. He was elected on to the 

BCIA’s Management Committee in 2019. 

Graeme commented: “Having served on the 

Management Committee for more than a year, I 

have seen at close hand the vital work the BCIA 

does for its members and tackling the various 

issues they face. I am very proud to have been 

appointed Vice-President and I look forward to 

supporting Terry Sharp as we strive to continue moving the 

building controls industry forward in an ever-evolving 

sector.” n

Richie Mittal named as President of ISHRAE

I
ndian Society of Heating, Refrigerating and 

Air conditioning Engineers (ISHRAE) has 

appointed Richie Mittal as the President. He 

is an HVAC consultant with over 30 years 

experience. Mittal joined ISHRAE in 1987 and 

worked for the organisation holding various 

positions like national treasurer, secretary, and 

president of the Delhi Chapter. He is also a 

current board member of the USA’s Indoor Air 

Quality Association and a council representative 

at ASHRAE.

He is currently Managing Director of Overdrive 

Engineering Pvt Ltd that is based in Noida, Uttar 

Pradesh. The company offers design, engineering 

and consultancy services in industrial evaporative 

cooling, ventilation and air conditioning systems. n
Richie Mittal 

Petra Wolf 

Graeme Rees 
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I
ndoor Air Quality (IAQ) is of the utmost 

importance for any building or facility 

management as it is one of the key factors 

that decide the nature or quality of air affecting 

the health and well-being of building occupants. 

Poor indoor air quality can aggravate respiratory 

diseases. If the air inside a room is not cooled or 

heated as per the occupant’s preference, they 

may experience thermal discomfort. 

Importance of IAQ in Hospitals
Healthcare facilities or hospitals are meant to 

provide maximum care in a clean and 

The article focuses on how 
important is Indoor Air Quality 
(IAQ) in healthcare services 
and how proper maintenance 
of IAQ through HVAC can help 
in preventing the spread of 
COVID-19. 

- Supriya A Oundhakar, 
Associate Editor

COMBATING

C OVID-19

through  IAQ
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pathogen-free environment with controlled temperature, 

humidity and extremely efficient air filtration. Moreover, 

maintenance of proper IAQ in hospitals helps to prevent 

recovering patients from acquiring secondary infections. It also 

expedites recovery of patients. IAQ becomes an important 

aspect in hospital facilities because generally the patients who 

are admitted have low immunity and lack of proper indoor 

conditions can aggravate their illness. IAQ of a healthcare 

facility includes multiple parameters such as temperature, 

relative humidity, CO2 level, lighting conditions, contaminants 

etc. Be it the general ward, ICUs, nursing homes or any other 

kind of facility, pristine indoor air quality is a must.

Vikram Murthy, Former President of Indian Society of 

Heating, Refrigerating and Air Conditioning Engineers (ISHRAE) 

and Director, Univac Environment Systems informs, “In many 

general hospitals across India, where conditioned air cooling is 

not provided, simple forced or natural ventilation may be 

applied and good hygiene practices are followed. However, this 

may bring in outdoor contaminants, heat and humidity that can 

make indoor environment uncomfor table if the outdoor climate 

is not mild and clean. In such hospitals patients must be kept 

in shaded areas which are surrounded by trees.”

Some hospitals are centrally air-conditioned, while some have 

unitary air conditioners that re-circulate air that is cooled and 

dehumidified. “The quality of this air determines the comfort and 

well-being of patients and care givers, as well as ensuring the 

safety of recovering patients from acquiring secondary infection,” 

adds Murthy. 

Emphasising ventilation and air conditioning systems for 

ensuring proper IAQ, Vimal Chavda, National Head – HVAC, Testo 

India, states, “They help in maintaining proper air circulation, 

humidity and removing dust and other airborne substances.”

Testo India has a range of products like Testo 160 wireless 

LAN data logger that measures, monitors and documents 

temperature, humidity, light intensity, UV radiation and CO2 

concentration in all rooms and sections of the hospitals – 

automatically and without interruption, covering all indoor climate 

monitoring parameters in one.

Chavda informs that products like Testo 440 and Testo 400 

for intuitive air velocity and IEQ measurement can carry out 

measuring tasks on air conditioning and ventilation systems 

reliably under control with just one versatile instrument and 

multiple range of wired and Bluetooth probes. 

ANSI/ASHRAE/ASHE Standard 170-2008, states that 

ventilation represents a primary infectious disease control 

strategy through dilution of room air around a source and 

removal of infectious agents. Directed supply or exhaust 

ventilation, such as non-aspirating diffusers for unidirectional 

low-velocity airflow, is important in several settings, including 

operating rooms.

Murthy says that IAQ must ensure the following:

•  Prescribed temperature and humidity depending on the nature 

of treatment and special application within the hospital.

•  Trap dust and prevent transmission of pathogens by good 

hygiene practices, fumigation, prescribed filtration and other 

methods including UV disinfection.

•  Continue supply of ventilated air that is free from carbon 

dioxide beyond prescribed limits and all other contaminants 

including odours.

•  Ensure no cross contamination occurs between infected 

patients and others.

•  Monitor and adjust indoor climate conditions depending on 

outdoor climate to maintain minimum thermal shock for 

patients.

Role of HVAC in Fighting Spread of Coronavirus
The entire world has been facing a tough time since the outbreak 

of the novel coronavirus disease called COVID-19 since its first 

occurrence in December 2019 in China. The World Health 

Organisation (WHO) declared it as a pandemic on January 30. 

Millions of people across the globe have been tested positive for 

COVID-19 and many thousands have lost their lives. And this 

count is increasing.

American Society of Heating, Refrigerating and Air-Conditioning 

Engineers (ASHRAE), an organisation devoted to the advancement 

of indoor-environment-control technology in the heating, ventilation 

and air conditioning (HVAC) industry, has issued guidelines for 

At present, it is reasonably known that the COVID-19 virus is 

microscopic – so it cannot be trapped even by absolute filters 

unless it is aerolised into droplets or moisture or the virus adheres 

to indoor dust and is then trapped inside such filters.

Vikram Murthy, Former President of ISHRAE and Director, 

Univac Environment SystemsCOMBATING

9
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addressing COVID-19 concerns regarding 

to the operation and maintenance of 

heating, ventilating and air-conditioning 

(HVAC) systems.

“The recent escalation in the spread of 

coronavirus disease 2019 is alarming on a 

global scale,” said 2019-20 ASHRAE 

President Darryl K Boyce in a release.”

EUROVENT, European Industry 

Association for HVACR, highlights in a 

release that proper ventilation, with a higher 

degree of fresh air supply and air exchange, 

the use of the correct filter types and 

careful maintenance can be important 

factors in the containment of the 

coronavirus outbreak. 

It is observed that the virus escalates 

infections mainly through contact, droplet, 

and airborne transmission. In order to 

control the spread of unwanted bacteria 

or viruses in the air, COVID-19 positive 

patients are kept in special isolation 

rooms in hospitals. Murthy suggests 

maintaining higher indoor air temperature 

around 30 Degree Celsius, higher humidity 

above 60 per cent and good ventilation of 

25 per cent outdoor air for hospitals 

where COVID-19 positive patients are 

admitted, especially within isolation 

wards. “Heat recovery equipments that 

have cross contamination between supply 

and return air streams must not be 

operated,” he adds. 

Elaborating further, Murthy states, 

“The exhaust from such isolation ward 

spaces must be released after being filtered 

through regularly replaced absolute filters 

and the exhaust must be treated with hot 

dry air above 60 Degree Celsius to kill any 

remaining microbes. This exhaust air must 

be released outdoors away from human 

presence and any hospital air intakes.” 

“In these rooms, a negative pressure 

has to be maintained and the air flow as 

well as the pressure in the room has to be 

checked and if possible logged regularly. 

In the facilities where HVAC equipments 

are installed, the cleaning of the ducts, 

removal of moisture from heat exchangers, 

which can be monitored using humidity 

and temperature of the coils is very 

important,” informs Chavda from Testo 

India. He fur ther notes that HVAC 

equipment should have a well maintained 

filtration system and the filters should be 

regularly checked in order to avoid any 

kind of bacteria, virus or any particle from 

passing through. 

As a precautionary measure, he says 

that at the same time the right air flow and 

its direction has to be checked and the air 

exchange rate in ICUs, quarantine areas 

and other zones has to be maintained. 

Airborne substances containing 

bacteria from cooling towers, evaporative 

condensers or humidification sections of 

the air handling units of air-conditioning 

systems can contaminate the indoor 

conditions of the facility. Chavda observes, 

“Operation and maintenance of HVAC 

systems using proper instruments, in 

hospitals becomes paramount. Logging 

the data, generation and maintaining the 

records become very easy with Testo 

measuring instruments so that whenever 

the authorities need to check for the 

maintenance it is available in the form of a 

non-editable PDF report.” 

ASHRAE maintains that because small 

particles remain airborne for some period 

of time, the design and operation of HVAC 

systems that move air can affect disease 

transmission in several ways. These 

include supplying clean air to susceptible 

occupants; containing contaminated air 

and/or exhausting it to the outdoors; 

diluting the air in a space with cleaner air 

from outdoors and/or by filtering the air; 

cleaning the air within the room.

On the other hand, Murthy opines that 

the present research and findings have not 

provided clear evidence of the prescribed 

path to help prevent the spread of COVID- 

19 virus by application of HVAC equipment. 

The detailed pathological nature of the 

virus, its airborne nature as well as its 

detailed properties of adherence to bodies 

and surfaces are under study by scientists 

at laboratories around the world. 

“At present, it is reasonably known that 

the COVID-19 virus is microscopic – so it 

cannot be trapped even by absolute filters 

unless it is aerolised into droplets or 

moisture or the virus adheres to indoor 

dust and is then trapped inside such 

filters,” adds Mur thy. He fur ther 

recommends that regular replacement of 

filters is necessary in AHUs supplying a 

COVID-19 isolation ward.

ASHRAE recommends the strategies of 

interest to address disease transmission: 

dilution ventilation, laminar and other 

in-room flow regimes, differential room 

pressurisation, personalised ventilation, 

source capture ventilation, filtration (central 

or unitary), and UVGI (upper room, 

in-room, and in the airstream).  n

In isolation rooms, a negative pressure has to be maintained and 

the air flow as well as the pressure in the room has to be checked 

and if possible logged regularly.

Vimal Chavda, National Head – HVAC, Testo India



   Cooling India | April 2020 | 19 

IAQ

H
eating Ventilation and Air-conditioning (HVAC) Systems 

are the nerves of any business offices, commercial 

building, hotels, hospitals and even our homes are 

supported by any type of HVAC and inside air in these premises 

is termed as Indoor Air. Occupied buildings require supply of 

outside air to maintain inside carbon dioxide. Thus, quality of 

outside air effects quality of inside air.

Indoor Air Quality (IAQ) also depends on various other factors 

like VOCs, level most of our day is spent across office, home, 

shopping or restaurants. So, quality of indoor air plays a unique 

space in our life. The quality of indoor air effects health, provides 

comfort or a discomfort to us. 

Factors Affecting Indoor Air 
• Quality of Outdoor Air  

• Quality of Air Handling Units 

•  AHU rooms used as storage 

•  Chemicals like carpet cleaning, cleaning agents, paint & 

varnishes, room fresheners 

•  Scheduled maintenance and upkeep of ducts (Passages or 

conduits used to supply & return)

•  Occupancy per SQFT (increased CO2).

Health Effects of Poor IAQ
Uncleaned, bad or polluted air has both short terms and long 

terms effects.

As short terms effects, dizziness, headache, irritation in eyes 

which if continued for long shall lead to asthma, lung problems, 

Neurological disorders and brings more severe health issues to 

Individuals health.

HVAC & IAQ
• Outdoor Air Quality: To improve IAQ, the source needs to be 

controlled, HVAC installation cannot do much to the outside air 

quality, except advising society, agencies, government and 

general public arranging case studies and awareness campaigns.

Now-a-days, big air-purifiers installation is started in areas like 

Delhi or NCR. Its overall effectiveness is still under study.

• Quality of Air Handling Units: In occupied buildings, outdoor 

air enters as fresh air to AHUs and post being cooled or 

heated, this is supplied to conditioned space i.e. work spaces, 

occupant areas via ducts. During interaction of outside air with 

cooled space, ventilation rate procedure, mixing of fresh air 

quantity should be controlled by placing automation to fresh 

air dampers. Possibly fresh air should be passed through 

some TFA units.  n

Keeping Occupants Healthy

The article explores the causes of 
poor IAQ and how HVAC industry 
will help improving IAQ.

IAQ in Buildings: 

Naveen Gupta
General Manager-SDG, CBRE South Asia  

Pvt. Ltd. EFM- India
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A brief introduction: 
Dr Iyad Al-Attar is a mechanical engineer, business innovator 
and air filtration consultant. He is also a Visiting Academic 
Fellow at the School of Aerospace, Transport and 
Manufacturing at Cranfield University. He received his 
mechanical engineering degree from the University of 
Toronto and his Masters from Kuwait University. His PhD is 
concerned with the performance of absolute pleated filters 
for HVAC and Gas Turbine applications with special emphasis 
on the chemical and physical characterization of suspended 
particles.  In 2008, the Filtration Journal, which is the official 
Journal for Filtration Society and the American Filtration and 
Separation Society, appointed him as an international 

member of the Editorial board from Kuwait. Dr Al-Attar has 
lectured in many conferences and universities to highlight 
the importance of air filtration performance for various 
applications worldwide. 

Dr Al-Attar has become recently active in the field of air 

pollution in an effor t to research its control measures. I 

am a member of Kuwait Engineers Society, Filtration 

Society, Canadian Green Building Council, Combustion 

Institute, International Society of Indoor Air Quality and 

Climate, National Air Filtration Association, American 

Society of Heating, Refrigeration and Air-Conditioning 

Engineers [ASHRAE] and the American Society 

Mechanical Engineers.

“Maintenance teams 
are not part of the 
‘better air quality’ 
equation,” 

highlights Dr Al-Attar

In a free-wheeling 
conversation, Dr 

Iyad Al-Attar speaks 
exclusively to Ranjana 
Konatt from Cooling 
India on the various 

aspects of air filtration. 
He draws noteworthy 
inferences to aspects 

from within the industry 
while drawing attention 

to the air filtration 
market 
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He now speaks to Cooling India, Chary Publications in an 

exclusive interview: 

Environmentally speaking, what is the status quo from 

your standpoint as far as air quality and air filtration 

are concerned?  

The evidence of climate change owing to human activity 

is overwhelming. The signs are all around us: Rising 

temperatures, melting ice, rising sea levels, more 

droughts, fires, floods and severe storms. If we do not 

change our course of action swiftly and sharply, the 

consequences are going to be terrible. Simply put, what 

is the price tag for clean atmosphere, air, water, the 

environment and the sea? We are always ready to pay 

more for a fashion item. But when it comes to innovation 

that may not necessarily be visible, yet enhances our 

quality of life, such as advanced filtration technologies, 

we tend to regard them as an unnecessary expense and 

luxurious item.  

According to sub-industry that you represent, kindly 

assess the air filtration and the HVAC market. Has 

demand scaled up in the past 3-years or has demand 

fallen? What are the market drivers that justify the 

same?  

Industrial air filtration is a multi-billion market today. 
However, today with the coronavirus pandemic, the 
dynamics of such growth may be intensified.
There are five main drivers that contributed to its market 
growth:
• Strict government emission regulations and norms 

globally. 
• Growing demand for highly efficient and aerodynamic 

filters.
• Increased global energy demand. 
• The frequent epidemics, outbreaks, rising air pollution 

beyond the thresholds.
• Increased (but not sufficient) awareness of air 

pollution on human health, vegetation, and climate.

What are the factors that play a crucial role when 

functioning in a price-sensitive market like India?  

Let me be upfront about that: Air filter acquisition/
selection should be delegated to filtration experts who 
should conduct the site survey themselves. It is essential 
to appropriately select air filters for each corresponding 
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application for an effective operation. Technical guidance is 
imperative to equip users avoid some of the costly mistakes 
that lay an ambush for those less experienced in techniques 
of filtration. When air filters fail to capture dust and other 
contaminants and they seep into and around the filter 
frames and its media, it becomes impossible to find their 
deposition coordinates in the HVAC system, and then, fixing 
any mistake of this nature may not necessarily rectify the 
situation. Other techniques such as coil washing and duct 
cleaning may be required to reduce but not to totally 
eliminate the effect of contaminants’ settlement. Let us 
recall that air filtration is a   preventative measure to defend 
our HVAC systems particularly when it comes to sensitive 
application such as hospitals where filtration mistakes are 
not only expensive, but life-threatening.

How would you assess the air filtration market – are costs 

often miscalculated? 

Air filtration is a field that encompasses a vast platform 

linking modern science and technology in both our day-to-

day and industrial activities.  Through my twenty-three years 

of experience in the industry and academia, I have witnessed 

the interconnection of air filtration to several fields in science 

and technology.  Providing filtered air of various efficiencies 

can have well-pronounced effects on HVAC equipment, gas 

turbine performance and many other industrial applications.  

That being said, filtration must be regarded as a main tool 

and provider for clean air, not just as an accessory.

We regard filters as expensive items with a simple 

cleaning function to remove pollutants. Our minds cease to 

grant air filter the “value” it deserves. We miscalculate the 

cost by equating price to value, and overlook intellectual 

properties, technological know-hows, research time and 

capital investments. By doing so, we reinforce the view that 

filter craftsmanship, quality and performance are peripheral 

to the selection criteria. We, thus bluntly declare that such 

critical factors are on the wrong side of our balance sheet. 

Perhaps, Oscar Wilde was right when he said, “Nowadays 

people know the price of everything and the value of 

nothing.”

What are the challenges around air filter acquisition, 

what are the aspects that need to be considered?  

 If some decision makers have no concern, some consultants 
are too busy to learn, and some contractors just want to 
earn, frankly…we will not go far. Air filter acquisition should 
be delegated to filtration experts who should conduct the 
site survey themselves. A well-rehearsed practice is 
conducting meetings to fiercely discuss substantial 
discounts for filter acquisition. Instead, we ought to put out 

our characterization tools to reveal what our lungs inhale 
and our eyes fail to trace. Once we reveal what was forever 
concealed, I am certain that there is no price we would not 
pay to attain the air quality needed for each specific 
application. We spend most of our time in indoor 
environments and our response system to thermal 
discomfort is much faster than to air pollution, unless of 
course, it triggers lung irritation. 
Two essential aspects of filter acquisition need to be 
considered:
• Acquiring filters without consulting with professional 

filtration experts suggests that there exists one filter to 
“fit all applications”. It is like asking the pharmacist 
directly for medication to avoid the cost of consulting a 
doctor. 

• The person who selects the filters for various processes 
must be certified by the government and held responsible 
for his/her selection. 

How can we as an industry move towards better air 

filtration, how can technicians if adequately appreciated, 

contribute to the larger scope of things? 

We have just surrendered our lungs to technicians left to 
their own filtration devices to improvise a “dicing” air quality.  
Maintenance teams are not part of the “better air quality” 
equation. No one ever recognized the best AC technician of 
the month in the year. We expect them to confront the dusty 
filters, the excessive heat and humidity without any sort of 
appreciation. I believe we also need to empower and equip 
them with the most advanced tools; instruments provided to 
them should be in best working conditions to outperform. 
We should also be vivid about their health and safety as they 
are humans too and demanding the best air quality for them 
as we do for our kids, is simply a fair game. An ideal start 
is to establish a program for HVAC maintenance teams/staff. 
Such a program would involve qualification, training, 
appropriate examinations, and eventually entice them 
through certification and recognition. At the end of the year, 
some facility individuals receive “Awards” for trapping 

A contaminated coil of fan coil unit in the absence of 
appropriate filtration.
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human occupants in polluted indoor space where they were 
entrusted to secure its air quality. Why not, they saved cost!  
But before we recognize such an Award, let us examine the 
cooling coil they abandoned as shown in the figure and 
wonder:  what and who went wrong?

Why air filter performance lacks constituency?

Filtration is location and application sensitive. Therefore, 
special considerations are granted to the climate conditions 
since they pose additional challenges to the filtration 
performance. In fact, research has proven that such 
conditions can contribute to the deviation filter performance 
of that predicted by global testing laboratories. Various 
atmospheric pollutants can easily invade our indoor space 
using HVAC systems as a vehicle if left untreated.  Since an 
adult typically breathes an average of 10 litres of air per 
minute, even a low concentration of airborne contaminants 
represents a large quantity of inhaled particles and can pose 
health hazards. Consequently, capturing suspended particles 
prior to introducing air indoors is critically important to 
enhancing Indoor Air Quality (IAQ) in various sectors such 
as residential, industrial and healthcare facilities. 

How has the growth in energy affected the demand on air 

filters?

Air filtration is considered a vital part in the gas turbine 
performance as it protects the compressor blades by 
removing particles from the air stream.  Different 
environments/location have various effects on the 
performance of gas turbines whether it be excessive 
temperatures, various altitudes and ranges of relative 
humidity. Inlet filtration systems are designed to protect 
industrial gas turbines from contaminants suspended in the 
atmospheric air.
It is expected for the filter media technology to play a major 
role in the advancements of filtration performance since it is 
the building block of the filters. The filter media plays a vital 
role in the filtration performance.  Emphasis should be 
appropriately placed on developing sophisticated and 
effective filter media. The utilization of nano-fibres as an 

additional substrate in the micron media could open a wide 
array of air filtration performance enhancement, which 
would have positive impact on gas turbine performance and 
component lifetime. Filter media constitutes the core content 
of the filter where all the filtration process takes place. 
Therefore, appropriate media selection for HVAC and gas 
turbine application is a critical parameter as far as air filter 
performance is concerned.

Why is it acceptable to violate every single filtration law, 

textbook maintenance practice and professional air 

quality monitoring just to meet the price specifications for 

filter selection rather than the technical ones?

• Appropriate filter selection for different processes should 
be delegated to filtration experts who can be held 
responsible for their selection and not procurement 
managers.

• The more air we pollute, the more we need to filter.
• If all what specifications mention is filter dimensions, 

Filtration disasters are bound to happen.

Scanning Electron Microscopic image of filter media.
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A&D: Disposal HEPA filters regenerated by water and 
compressed air.
B: Disposal pre-filters washed.
C: Disposal Fine filters washed by water

What message would like you to give to consultants, 

designers, owners and end users?

Now is the time to hold decision makers responsible for the 
air quality we are being exposed to. There is no tolerance 
with our respiratory systems. So, my message to them, is: 
Before you make your next filtration selection, whether you 
are a consultant or a maintenance manager, think of the 
helpless end users that have no say of your decisions and 
can only face the consequences of it. With mounting 
pressures of environmental changes, epidemic outbreaks, 
and frequent sand storms, there is no place to hide. Claiming 
that “clean air” must be regarded as a “human right” is 
merely poetry if there is lack of it in and outdoors. If these 
filtration stages shown in the image above represent your 
filtration plan to protect human occupants, remember that 
providing clean air is simply an ethical obligation. 

How can new technology, for instance, smart filters, 

contribute to developing a more mature market? How can 

developers, consultants work to create value-added 

solutions for their problems? 

I honestly marvel when I witness weak filter specifications, 

an inaccurate filter selection, a conventional filter design, 

one filtration solution for most applications, ignored abrasive 

climate conditions, misunderstood filtration standards, poor 

maintenance practices, unqualified maintenance team, 

Expensive filtration mistakes, irrecoverable filter performance 

losses, and yet we demand the best indoor air quality! We 

are in no position to demand any air quality prior to 

conducting a text filtration with professional consideration to 

other associated parameters. 

What gaps we need to close to adjust the status quo?

Everyone has got to go the extra mile. It is no longer enough 

for filter companies to just pleat flat filter media and release 

it to the market. Filter cartridge design requires more than a 

facelift. We need to innovate, and that requires us to think of 

new ways for all HVAC components to better perform.
There are multiple challenges in the grand scheme of 

things. To begin with, there are too many gaps to close 
between manufacturers, end users, consultants and 
buyers...let alone the suitability of the intentional standards 
to the regional filter performance.  To make a difference we 
need two essential elements: 
• First, we need to have an authentic approach backed 

with appropriate filtration plans,

• Secondly, we need a genuine commitment to implement 
such a plan to the last particle in the air. 

 Without doing so, we will always be shocked to hear the 
litany of the air pollution death statistics but remain silent 
in terms of action, as we tend to believe; it is not 
affecting us in the immediate future.

• Abandon the conventional: Certain filter designs, such 
as pocket filters are still used extensively throughout the 
world and have barely improved in design. In the wake of 
pleating machines, providing an extended surface area 
can be provided in much smarter techniques. We still 
regard filters as an accessory that has little or no 
significant role in the application at hand particularly, 
HVAC applications. One can judge how much attention 
filtration was granted in an air conditioning unit by taking 
a glimpse at the thickness/thinness of the filter installed 
as well as the number of stages allocated for filtration.

How can air filters help Green buildings  be green?

As green building concept is entwined with enhanced indoor 
air quality, evidently, aerodynamic air filtration emerges as 
an essential provider for enhanced air quality while being 
energy-efficient. Clearly, appropriate filter selection, design 
and performance assessment are of paramount importance 
to HVAC designers, property owners and/or end users in 
achieving green goal for the building at hand. Further, 
accurate filter performance prediction proves invaluable in 
estimating the lifetime of filters and reducing HVAC energy 
and maintenance operating costs. 

Is there a considerable amount of engagement among 

consultants and building owners? Are technicians within 

the industry educated well-enough so as to minimise on 

down-time while conducting retrofits on projects?  

We deal with consultant offices as the Supreme Court of 
technicality. Therefore, if they fail to see the value in 
upgrading the current specification, end users are bound to 
suffer.  Contractors should challenge the filter specifications 
particularly if they are outdated, lack precision/efficiency 
particularly as effective solutions to deliver better 
performance than the ones specified. Just merely following 
the specifications, right or wrong, is a dicey practice. Weak, 
vague and/or inaccurate filter description  contribute further 
to their inappropriate selection and make filtration mistakes 
expensive.

How will the high-level adoption of new filter design and 

filter media bring long-term benefit to the market of air 

conditioning?  What does it mean to energy efficiency and 

energy optimisation?  

Filter media performance plays a crucial role in providing 
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advanced filtration solutions without compromising the 

overall filtration efficiency. Advancements in filtration 

performance is a function of filter design and media 

technology.  Therefore, I expect filter media technology to 

play a major role in the advancements of filtration 

performance it constitutes the core content of the filter. 

Appropriate media selection for each application is a critical 

parameter in enhancing the air quality, which involves 

design and media innovations, such as the enclosure of 

nano fibres.  

In the past, HEPA filters came with a hefty pressure drop and 

it was a major turnoff for both designers and users. Today, 

the advances, in filter media and cartridge design, brought 

better answers to this aspect of enhancing the air quality. 

This emphasizes that filter acquisition/purchasing should be 

conducted under the immediate direction/supervision of the 

filtration engineer/expert in charge.
Aerodynamic HEPA filters which would provide any 
conservation of energy by lowering the pressure drop 
directly enhance power generation and reduce fuel 

consumption. HEPA filter designs would be of a great 
national and international interest. In the Sahara Desert such 
as the Arabian Peninsula, sand storms are frequent and 
suspend higher particle concentration in the air. Sand 
storms evaluates that dust concentration can cause bridging 
of particles to form dendrites on the surface of the fibrous 
final filters used and impair them from acting as depth 
filters. Consequently, the dynamics of dust loading alters 
and the entire filter performance deviates from that predicted 
by test laboratory reports. 

Illustration of sand storm effect on visibility (Kuwait, April 2008). 

Dust accumulation on the inlet diffusers in the absence of appropriate 

filtration.
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Could you highlight some of the challenges with regard to 

installation? 

• Inappropriate filter selection and regenerating disposal 
filters with water and/air to re-use is considered a major 
syndrome in the region and the Middle East. This is driven 
by the misconception that extending the lifetime of the filter 
saves costs. Re-installing wet filters in the AHU can 
promote micro-organisms and expose the entire HVAC 
system and human occupants to greater health risk which 
objectively defeats why filters were installed in the first 
place. On the other hand, using compressed air to remove 
the dust risks alter the pore size distribution and degradation 
the rated efficiency of the filter. This in turn makes filters 
appear like a scarecrow to the air and an easier passage to 
the pollutants. Eventually, the entire endeavour of providing 
IAQ becomes an illusion.
• The absence of rules and regulations:

There are no marks for enhancing and providing IAQ and 
equally, there is no penalty for not doing so. 
To even state that there is a penalty for violating the air 
quality rules and regulations, there have to be ones in the 
first place. Right now, there is a dicey game where everyone 
in charge relies on his/her perception on what is important 
or not.

Closing statement: What are your thoughts? 

If we look at the bigger picture, it is hard to bring up air 
quality without citing air pollution, and it is hard to 
address air pollution without highlighting the role of 
filtration.  It is impossible to deny that the access of clean 
air is declining, so if clean air is really a human right, then 
we must secure its delivery to over 7 billion people 
worldwide, half of whom live on approximately $2 per 
day.  I am cer tain that tomorrow some children will walk 

bare foot for two hours to get to school and return home 
to neither a shelter nor access to sanitation. Today some 
patients who seek medical care as they fight illnesses on 
their own, will be operated on by doctors who do not 
have proper access to adequate health care facilities 

If the fact that 300 million children are exposed to an air 
quality six times higher than the international guidelines 
recommend is not tough enough to accept, then we should 
really check our ethical compass. Quite simply, we have 
clearly failed to defend these 300 million children. As 
coronavirus (COVID-19) is now spreading with the 
incredible death toll with over 800 thousand people 
infected. Such a pandemic is shutting down companies, 
economies, countries and threatening to push the world 
into recession.

Where have we gone wrong?

Well, it seems nothing has saved us….
We had thought the past 60 years of diagnostics, vaccine, 
supercomputing as well as analytical tools such as 
genomics, bioinformatics, and scanning electron 
microscopy would render our preparedness intact. The 
wake-up calls SARS, H1N1, Ebola, and Zika have given us 
over the past two decades have neither scared us enough 
nor inspired the international community to undertake 
enough preparations. The current pandemic has highlighted 
the glaring deficiencies of the international healthcare 
systems and put them on litmus test. Further, it suggests 
that the regulatory frameworks of well-developed countries 
require refinement and innovative thinking to fit emerging 
realities of recent pandemics.  The exhaustion of health 
facilities due to quarantine demands  and hospitalization of 
millions of patients will definitely make the world revisit its 
existing  infrastructure plans post this pandemic.   n
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A
ir quality and the level of purity in the air is a 

well-debated subject among industry 

representatives. When given the opportunity to 

assess the air filtration sub-industry within the scope 

of HVAC in India and globally, representatives analyse 

whether we as an industry have lost our sense of 

valuing and appreciating the factors that are in some 

regions indispensable to humanity. In this case – IAQ, 

IEQ and its connection with air filtration. 

Industry representative Dr Iyad Al-Attar, an 

independent air filtration consultant describes filters as 

expensive items that come with a cleaning function to 

remove pollutants. Speaking on the market, Rahul 

Is there a need for the industry to 
be more aware of IAQ? Are Standard 
Operating Procedures (SOPs) being 
provided to technicians to minimise 
down-time while conducting 
retrofits? How do other companies 
stand globally concerning market 
size and solutions? Industry 
representatives speak…  
By Ranjana Konatt, Editor  
(Brand Positioning)  

Pondering   Over

Air   Filtration 
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Uppal, COO - EEMEA, CIS & SAARC, AAF 

Flanders, points to the importance of good 

Indoor Air Quality as a growing concern. 

He says: “The air filter market has a good 

scope of growth in India. In recent years, 

the market has witnessed a hike in demand 

as the industry continues to be more aware 

of IAQ.” Nodirjon Rasulov, IAQ Specialist & 

Business Development Manager, Camfil 

Middle East FZCO, highlights how air 

treatment is a crucial factor in the Middle 

East. He says: “IAQ is still a luxury for 

many and fewer standards and authority 

regulations are governing it.” In general, he 

says, the air filter market is always on the 

rise. The demand for air filters in different 

industries remains the same. Giving an 

estimate on the market size for air filters in 

the Middle East, Rasulov says: “The air 

filtration market size can reach up to 100 

million and can be divided into various 

aspects of air filtration. On the global front, 

we expect growth in KSA, Egypt and the 

UAE according to the project announced, 

but again this growth should not look into 

the number of filters but the quality of air 

filters supplied in the market as per latest 

standard such as ISO16890 or 

EN1822:2019.” If we have to talk growth, 

it should be based on the quality of the 

product that goes into the market. He adds 

that the demand for air filters in the last 

three years has increased by 30%, 

however, the demand needs to be 

evaluated. “The market needs education 

for better supply, and the lack of knowledge 

in air filtration standards has created an 

increase in demand for low-grade filters,” 

he says.  

Market Drivers and Demand 

Trajectory 
Abhilekh Verma, Senior Business 

Development Executive, Ideabytes 

Software India, highlights the major 

factors fuelling growth in the market. He 

says: “The market is driven by the 

increasing need to reduce downtime and 

improve system efficiency.” Uppal 

highlights the key factors driving market 

growth, he says: “There is a need to 

control industrial air quality, the demand 

is ever-increasing for air filters as the 

requirement for clean air is crucial even 

for hospitals, pharmaceuticals, labs, data 

centres and more.” Dr Iyad Al-Attar 

highlights that industrial air filtration is a 

multi-billion market today, however, today 

with the coronavirus pandemic, the 

dynamics of such growth may be 

intensified. He says: “There are five main 

drivers that have contributed to market 

growth – Strict government emission 

regulations and norms globally, growing 

demand for highly efficient and 

aerodynamic filters, an increased global 

energy demand, the frequent epidemics, 

outbreaks, rising air pollution beyond the 

thresholds, and an increased (but not 

sufficient) awareness of air pollution on 

human health, vegetation, and climate.”  

Speaking of the trends within the filter 

sub-industry, Uppal adds: “We are seeing 

an increase in customer demand for 

genuine industrial-grade HEPA filters as 

high-efficiency filters are capable of 

eliminating microparticles resulting in the 

prevention and the spread of airborne 

diseases.” He highlights that there is also 

a shift towards commercial buildings as 

they are inclined towards maintaining IAQ 

for the well-being of staff. “Customers 

are open to being educated on the 

impor tance of IAQ in commercial 

buildings as we spend maximum hours of 

the day indoors,” he adds. Speaking of 

whether demand has scaled up in the 

past 3-years, Uppal says: “In the past 

three years, industries are becoming 

aware of the surrounding environment 

and of the importance of clean air in the 

industry.” AAF he says has adapted the 

latest global standard – ISO 16890 and 

this helps harmonize the standard label 

products. “The importance of air quality 

in Hospital Acquired Infection (HAI) and 

the betterment of IAQ has shown 

considerable growth. Demand for 

customised solutions have increased 

considerably. Hence, proposed 

customized solutions are tested, analysed 

and implemented. For instance, due to 

coronavirus outbreak, hospitals have 

become more conscious and are 

upgrading their isolation rooms with 

international standard high-efficiency 

filters.” Also, he says, commercial 

buildings are upgrading their air handling 

units with filters that have higher 

efficiency. “IAQ is crucial for the well-

being of employees and helps keep the 

sick building syndrome at bay. This also 

brings us to the importance of gas-phase 

filtration systems that have also been 

emphasized for IAQ applications.  

The market is driven by 

the increasing need to 

reduce downtime and 

improve system efficiency.

Abhilekh Verma, Senior 

Business Development 

Executive, Ideabytes 

Software India Pvt

The industrial air 

filtration is a multi-billion 

market today, however, 

today with the 

coronavirus pandemic, 

the dynamics of such 

growth may be 

intensified.

Dr Iyad Al-Attar, 

an independent air 

filtration consultant
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Next-generation monitoring, 

IoT in air filter performance 
Verma suggests that the market is heading 

towards IoT and automation, and the 

factors that play a key role when 

functioning in a price-sensitive market is 

the need to adapt to new technology and 

the role of users in connecting multiple 

departments at the same wavelength in 

using technology. Speaking briefly about 

his company contribution, Verma says: 

“We work in the Internet of Things (IoT). 

In the HVACR industry, we don’t just 

monitor parameters like temperature but 

we control equipment via remote or 

mobile.” Highlighting the work being done 

by AAF, Uppal says: “We have India’s first 

auto-scan test facility for HEPA and ULPA 

filters. The latest invention which 

differentiates AAF from the rest of the 

filtration companies is Sensor360, a next-

generation monitoring and facility 

management tool that enables the 

customer to understand and plan their air 

filter performance and maintenance in an 

entirely new way. It is the first IoT (Internet 

of Things) patented technology platform 

that demonstrates the effectiveness of a 

building’s filtration system by monitoring 

particulate levels. Sensor360 provides 

real-time data on air quality.” 

Nodir adds and says: “At Camfil we 

have six dedicated R&D centres that 

investigate and research closely across 

markets to understand the demand and 

provide the best solution.” If we talk about 

primary filters, in many cases customers 

prefer washing air filters rather than 

disposing them. By doing that, they seek 

some financial relief. However, it is not the 

right to practice. If we focus on washing 

pre-filters, that means we are putting in 

danger the life of the entire system and 

building occupants. Another crucial 

aspect is to study the level of engagement 

among consultants and building owners 

and to understand whether technicians 

within the industry are educated well-

enough to minimise on down-time. Verma 

says: “Yes, in India with the internet we 

have a large number of social media 

groups and we stay connected. Proper 

SOPs are provided to technicians to 

minimise on down-time while conducting 

retrofits.” Uppal reiterates the thought and 

says: “We share continuous updates on 

any new advancements to existing and 

new consultants. We also focus on 

technical requirements and sustainable 

investments. Our technicians are experts 

in retrofit projects too and AAF’s expert 

technicians are appraised and applauded 

due to the minimal turn-around time by 

providing filtration solutions.”   n

We must look into the 

quality of air filters 

supplied in the market 

as per latest standard 

such as ISO16890 or 

EN1822:2019.

Nodirjon Rasulov,  

IAQ Specialist & 

Business Development 

Manager, Camfil Middle 

East FZCO

We have India’s first  

auto-scan test facility for 

HEPA and ULPA filters.

Rahul Uppal,  

COO - EEMEA, CIS & 

SAARC,  

AAF Flanders
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R
egulating air humidity is of fundamental importance for healthcare facilities 

as the health conditions of patients, correct functioning of medical 

equipment, well-being of doctors and visitors depend on it.

First of all, humidity strongly affects the capability of bacteria to develop, 

propagate and overcome human being’s defenses. Therefore, if suitably managed, 

it can result in an excellent tool to limit the number of hospital infections, and 

safeguard health.

The true challenge when managing humidity, therefore, goes from eliminating 

pathogens to impeding their transmission and helping human being’s natural 

defenses to ward them off. 

Several researches suggest how relative humidity is the most important factor 

in environmental control for the airborne transmission of bacteria and viruses. A 

first study, conducted for one year in US hospital, monitored all environmental 

The article suggests 
that how relative 
humidity is the most 
important factor in 
environmental control 
for the airborne 
transmission of 
bacteria and viruses.

IMPORTANCE OF

AIR HUMIDIFICATION

IN HEALTHCARE
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parameters in ten rooms as well as the 

medical conditions of the patients who 

stayed in these rooms. Relative humidity 

was the variable with the closest connection 

to the number of infections contracted by 

the patients.

When relative humidity reached and 

exceeded 40 per cent, infections were 

drastically reduced from a maximum of 10 

per month to zero. Infectivity dropped from 

80 to 20 per cent once relative humidity 

was between 40 and 70 per cent. This is 

due to the fact that the influenza virus can 

no longer remain suspended for a 

prolonged period of time and to the reduced 

lifespan of many airborne bacteria and 

viruses in this relative humidity range.

In addition to hindering the growth of 

microbes and bacteria, suitable humidity 

monitoring has the effect of drastically 

reducing their transmission rate and is 

absolutely essential in environments such 

as hospitals, where pathogens and 

exposed patients particularly sensitive to 

infections coexist.

However, what emphasis does one put 

on proper air humidification throughout a 

healthcare facility? It is known that pathogens 

thrive, traveling further and living longer, in 

dry air, enhancing greatly their transmission 

capabilities (<40%RH). It is well known that 

the flu virus itself decreases significantly in 

viral infectivity in well hydrated air, (>40%RH 

-Noti, et al 2013). People are overall 

healthiest in a properly hydrated environment, 

between 40 per cent- 60 per cent RH. 

Respiratory tract stays healthy and protective 

as human being’s nasal mucosa are able to 

trap dust and other particles from reaching 

the inner portions of bodies. Nevertheless, 

many facilities barely track the RH levels 

outside of critical areas such as OR’s, 

NICU’s or sterile supply rooms. Significant 

patient hours are spent in the facility outside 

of these areas, such as in patient recovery 

rooms and step down units, or nursing 

stations. These are central location for all 

staff, commonly visited directly after working 

with patients. Does it seem like one should 

consider addressing the proper air 

humidification levels in these areas and 

throughout the entire facility, or at least be 

consistently monitoring these areas to 

identify potential problems? Could one 

improve staff healthiness and patient 

outcomes by adding this area to his or her 

protocols? 

Humidification for Correct 

Functioning of Machinery
Air humidity can also be a tool to protect 

electronic equipment against the damage 

caused by electrostatic discharge. The 

damage could include the destruction of 

some components, the turning off of the 

machine, wrong measurements, the 

cancellation of saved data and the 

accumulation of static electricity on X-ray 

films and might in any case irreversibly 

compromise the functioning of expensive 

machinery.

Once again, humidity management can 

be fundamental, as it influences the 

capability of human being skin and of 

objects in general to accumulate 

electrostatic charges. Water helps lower air 

resistance when a current passes, 

impeding the accumulation of charges to 

dangerous values in favour of a gradual 

dispersion towards areas with a lower 

potential. The formation of a thin layer of 

water on the object surfaces also helps to 

spread the charges by reducing their 

concentration to a certain area.

Considering the delicate function 

played by most of the equipment in 

hospitals, it is important to prevent the 

problems caused by dry air. To avoid 

electrostatic charge problems, it is 

recommended to maintain relative humidity 

above 35 per cent, taking care not to 

neglect other anti-ESD precautions, 

especially those concerning the machine’s 

construction.

Humidifying to Ensure Well-

being of Room Occupants
The main reasons why humidity 

management in hospital is essential are the 

reduction of the infectiousness and 

transmission of bacteria and the protection 

of the equipment. Never theless, 

humidification is also very important for 

the well-being and comfort of those living 

and working in the hospital.

Air temperature is the parameter one 

can most easily identify as the cause of 

discomfort, but humidity also plays a 

considerable role as it alters one’s 

perception of air temperature and affects 

skin transpiration as well as human being’s 

internal energy balance. A suitable level of 

relative humidity prevents excessive skin, 

eye and respiratory tract dryness and 

enables one to breathe and perspire more 

easily. This way, one can avoid subjecting 

his or her thermoregulation system to 

excessive effort that may cause discomfort. 

Managing humidity correctly also makes 

it possible to reduce any dust particles in 

the air by making them adhere to the walls. 

In a dry environment, they would remain 

suspended for longer, accentuating the 

feeling of dryness and discomfort. The 

effect of all these issues is in any case an air 

quality that affects the health of people 

spending time in these environments.

Requirements of 

Humidification System
Hospital humidification systems usually 

humidify fresh air in the ducts rather than 

directly in the room but, aside from this, 

their main components are not dissimilar 

from those for other applications. However, 

considering the importance of the 

processes carried out in these facilities, 

specific manufacturing measures must be 

taken to guarantee the hygiene and 

reliability of installation. 

It is important that all humidification 

system components and humidifiers in 

par ticular, comply with specific 

requirements so as to be suitable for use in 

critical and delicate environments such as 

hospitals. The following are essential 

characteristics:

•  Hygiene

•  Reliability

•  Energy saving

•  Connectivity

Hygiene
The humidification system must be designed 

so as not to provoke the indoor accumulation 

and diffusion of bacteria and harmful 

elements. For example, specific precautions 

must be taken against the Legionella 
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bacteria, which have a very high mortality 

rate and caused many deaths connected to 

nosocomial epidemics in the past. This is 

why isothermal humidifiers are historically 

more widespread in hospitals, as water is 

boiled at 100C to produce steam, 

guaranteeing aseptic conditions and 

therefore, a hygienic system.

Their use is at times required by law in 

some hospital areas such as operating 

rooms as to prevent the humidification 

system from being the cause of the 

diffusion of pathogens such as Legionella. 

The Legionella bacteria are in fact instantly 

deactivated when the temperature exceeds 

70C, therefore, being completely eliminated 

by isothermal humidifiers. 

Certain types of adiabatic humidifiers, 

such as high-pressure and ultrasonic ones, 

can also be used in hospital applications, 

as long as they are manufactured in such a 

way so as to be hygienically safe.

Carel high pressure humiFog system, 

for example, consists of a pumping station, 

a distribution system and a droplet separator 

made entirely from stainless steel, a material 

resistant to dirt build-up and corrosion. 

humiFog also does not allow any water to 

stagnate inside, carrying out drain cycles 

during periods of inactivity and periodic 

washing cycles, so as to prevent the 

creation of areas where bacterial colonies 

may form and grow.

In addition, the quality of input water 

must also be monitored, as any excess 

mineral salts and micro-organisms may 

spread into the environment if they are not 

filtered. Carel, therefore, also supplies 

reverse-osmosis systems, commonly used 

technology for producing demineralised 

water that guarantees excellent filtration 

performance.

Carel also integrates into its systems 

UV-ray lamp treatments carried out to 

eliminate any bacteria that survived reverse 

osmosis treatments. Alternatively, chemical 

biocides could be used. These, however, 

are rather expensive and require special 

provisions to dispose of waste water as 

well as frequent bacterial load analyses. In 

addition, in case of a failure in the biocide 

management and distribution system, 

humidifiers might continue to function with 

hygienically impure water. It, therefore, is 

not an intrinsically safe solution and 

anyway unsuitable for hospital applications.

Moreover, in order to prevent 

condensation, some humidifiers are equipped 

with a remote on/off function, which blocks 

humidity production. Further, safety can be 

guaranteed by limit probes. They are sensors 

that place in ducts or in the room, detect 

when humidity exceeds a set threshold.

Finally, the presence of certifications 

issued by specialised bodies must also be 

checked, such as the German VDI 6022. 

These prove that the manufacturer has 

adopted solutions that safeguard the 

hygiene of the system.

Reliability
Hospitals are facilities of primary importance 

that need to be reliable also in case of 

malfunctions, maintenance or special 

weather conditions. The humidification 

system must, therefore, be reliable and keep 

machine downtimes to the minimum to 

guarantee absolute service continuity.

A first suggestion is to choose systems 

that minimise the need of downtime to 

carry out maintenance operations. In 

general, the humidifiers requiring less 

maintenance are those operating with 

purified water, as there is less limestone 

and therefore, cleaning or periodical 

replacements are not needed as much. 

This aspect penalises some 

humidification technologies such as the 

immersed electrode one, as they cannot 

function with purified water and, depending 

on quality, may require frequent interventions 

to replace or clean the cylinders.

On the contrary, heater humidifiers are 

preferred, as they can operate on a wide 

range of feed water and require less 

maintenance. Some humidifiers, such as 

Carel's heaterSteam Titanium, use titanium 

heaters that are unique on the market, 

guaranteeing the highest possible reliability 

and continuity of service.

Higher reliability means shorter idle-

time, during which the machine is active 

but is not actually capable of dealing with 

the humidity load. In case of isothermal 

humidifiers, solutions that pre-heat the 

water in the cylinder and reduce the 

frequency of water flushes to avoid 

limescale are preferable.

Humidifiers equipped with rotation and 

redundancy functions are strongly 

recommended. Rotation enables the 

alternation of humidifiers so as to maintain 

them all in operation and extend the interval 

between maintenance. Redundancy enables 

operations to be carried out continuously. In 

case of machine downtime due to 

maintenance or malfunctioning, the 

production of steam is not interrupted as 

other humidifiers compensate for it. A 

humidification system with both these 

characteristics (functioning with purified 

water and with rotation or redundancy 

functions) is the ideal solution to ensure 

reliability - the production of humidity is not 

interrupted, even during maintenance.

Energy Savings
Installing efficient systems that use less 

energy has the double benefit of saving on 

operating costs and complying with the 

most recent regulations in terms of air 

conditioning. Some technologies and 

humidifiers available on the market are 

equipped with special features which 

justify a higher investment by providing 

higher savings in the long run. 

Adiabatic humidifiers are better from the 

point of view of consumption, as the power 

needed to supply high-pressure atomizer 

pumps (< 4 W) and to vibrate ultrasonic 

humidifier transducers (< 80 W) is 

extremely low. Despite the little power 

needed to supply low-pressure pumps, 

wetted media humidifiers significantly 

increase the unit’s fan power consumption 

with a permanent increase on load losses.

Does anyone want to take advantage of 

the cooling effect of evaporation in summer 

months, then adiabatic humidifiers are the 

perfect option. This type of application 

guarantees the best performances in warm 

dry environments, as it humidifies and cools 

down air while at the same time maximising 

energy saving. The cooling effect is of 0.7 

kW for each litre of evaporated water with 

insignificant power consumption.

By humidifying and cooling return air 

before it passes through a recovery 
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exchanger, cooler air can be obtained in 

summer months even before recurring to air 

conditioning systems, thus, reducing energy 

consumption (indirect evaporative cooling).

Connectivity
Connectivity functions are not strictly 

necessary, but they are preferable and are 

becoming increasingly important due to the 

growing need to manage, monitor and 

collect information in complex systems with 

different set points such as hospitals. This is 

why it is more and more common to find 

HVAC systems managed by a BMS (Building 

Management System) that also monitors 

the humidification system, thus, providing a 

centralised multi-site management. In this 

context, it is essential that humidifiers 

integrate the most popular communication 

protocols such as Modbus and BACnet.

Some state-of-the-art humidifiers are 

also equipped with an integrated web server. 

It is a system that enables the management, 

supervision and monitoring of the entire 

humidification system on a local network 

directly from PC or tablet. If connected to a 

suitable supervision system, it can also be 

managed remotely, making it easier to 

monitor the multiple units installed in 

hospital facilities.

All of the latest generation Carel 

humidifiers have an integrated webserver, 

and are preconfigured to be connected to a 

dedicated remote supervisory service.

Conclusions
Humidification is an aspect more important 

than one would think for the operativeness 

of a healthcare facility due to its great 

impact on the:

• Development of pathogens and 

transmission of patient infections;

• Protection of medical machinery 

against electrostatic discharges;

• Well-being and performance of patients 

and medical staff.

This is true not only for the most 

critical environments, like ORs, but for the 

whole facility. Numerous studies show that 

the optimal relative humidity range is 

between 40 and 60 per cent and the 

standards regulating the installation of 

ventilation and humidification systems in 

hospitals recommend similar values.

This is why humidification systems are 

compulsory in hospitals and the various 

components must be selected so as to be 

suitable for application needs regarding 

hygiene, reliability and connectivity. When 

possible, choose adiabatic or high 

performance isothermal humidifiers as they 

combine humidification needs with the 

energy saving objectives, desirable in energy-

consuming facilities such as hospitals.

This choice has a relevant effect on both 

the medical condition of patients and the 

related expenses for the entire community.  n

Andrea Oscar 

Frisiero, 
Application Specialist, 

CAREL
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T
he recent escalation in the spread of the 

coronavirus (COVID-19) is alarming on a global 

scale. In India, more than 10,000 confirmed 

cases of coronavirus (as on April 14) have been 

detected. The solution primarily lies in its isolation and 

prevention. The airborne nature of the virus puts the 

pandemic - and its prevention and containment at 

doorstep of the medical fraternity and in the realm of 

the international HVAC industry that guides Building 

Climate Control worldwide. 

The author suggests higher indoor 
temperatures along with ceiling fans 
and natural ventilation for reducing 
the COVID-19 virus.

Proper IAQ for

Fighting Corona 
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People must follow some precautions for the safe operation of 

occupied spaces during the prevalence of COVID-19. 

The COVID-19 virus is transferred via infected microscopic 

airborne particles and contaminated aerosol droplets. These 

may be ingested by human beings or get deposited by contact 

with surfaces, where they remain active for hours. The virus 

enters a human through direct airborne ingestion or body 

contact, and subsequent ingestion through nasal and aural 

passages into their lungs. COVID-19 infection may result in 

deteriorating health – or body immunity may resist the infection 

but the patient may still remain a carrier. Testing for COVID-19 

symptoms that occur is the prescribed procedure that all must 

strictly follow. 

Close contact with those who are infected and coughing or 

sneezing without mask protection can spread the infection. 

Another mode of transmission involves intermediate surfaces that 

have been infected by contact by carriers of the COVID-19 virus. 

The airborne particles may quickly drop down to the ground, but 

the virus may stay active for hours on surfaces. The period of 

active infection deposited on surfaces hasn’t been reliably 

determined yet.

There are at least two distinct ways of transmitting a COVID-

19 infection, it is the best to follow prescribed hygiene and 

ventilate occupied spaces constantly.

At this time when outdoor temperatures across India are still 

low, simple natural ventilation is the correct guideline for 

occupied spaces. As summer sets in and if air conditioning is 

applied, then recirculation of air at homes and in small 

commercial spaces must be accompanied by constant outdoor 

air ingress and exhaust by a natural ventilation process or by 

forced ventilation. For centrally air conditioned spaces, the same 

must apply with outdoor air being filtered and filters kept clean. 

This must continue till the occurrence of COVID infection is 

completely eliminated 

No known air filters or air purifiers can arrest the COVID-19 

virus, and no tests in this regard have been conclusive yet. That’s 

why natural ventilation is being presently advised. Any claim that 

filters, whether in air conditioners or in air purifiers, can arrest the 

virus must be rejected – till laboratory tests prove the correct 

airborne arrestation applied for conditioned indoor spaces with 

recirculation that can contain the spread of COVID-19 virus, if 

present and airborne.

HEPA filtration can arrest the virus if it is present in larger 

droplets and then such filters shall be due to be replaced. 

Whether Electrostatic Filtration can arrest the COVID-19 virus is 

not proven yet. Disinfection by UV light or other medically proven 

methods of arresting airborne infection can certainly help but 

such treatment is restricted largely to larger commercial air 

conditioning systems and in hospitals where their installation 

and control is carefully done. 

To reduce the COVID-19 virus, higher indoor temperatures 

along with ceiling fans and natural ventilation is recommended. 

Closed and dry spaces and environments with recirculated cold 

air will transfer infection if it is present. Special care in building 

operation must become mandatory in commercial centrally air 

conditioned spaces – to maintain higher temperature and 

increased ventilation – till such time as the COVID-19 virus is 

eradicated and is absent for many months . The use of energy 

recovery that allow cross contamination must be avoided. Air 

filters must be replaced regularly; not washed and replaced. Air 

conditioning indoor temperatures between 28 to 30 degrees are 

advised. Humidity between 40 per cent and 65 per cent is 

advised too. The spread of the virus if present will decline at 

higher temperatures higher humidity and with good ventilation. 

As summer sets in, if COVID-19 has not been completely 

eradicated and air conditioning is applied to occupied spaces, 

then temperatures 28 Degrees and higher with good ventilation 

and air circulation with ceiling fans is recommended. The human 

body shall adjust to these indoor climate conditions in time and 

naturally. It will reduce risk of infection and the consumption of 

energy. 

The views expressed at this time are preliminary and are 

based on available international advisory. Comprehensive guidance 

by researched findings shall be available issued soon. The author 

does not guarantee nor bear any liability for the prevention of 

COVID-19 by application of this preliminary guidance.  n

Vikram Murthy, 
Director, Univac Environment Systems Pvt Ltd, 

Mumbai 
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Compressors using natural refrigerants 

have lower operating temperatures 

and pressures than those used with 

HFCs refrigerants informs Renato Gava, 

Sales Manager at Nidec Global Appliance, 

Embraco in an interaction with Supriya 

Oundhakar.

‘INVESTMENT

 IN TECHNOLOGY IS THE 

WAY TO GET EFFICIENCY 

IN REFRIGERATION’

Can you please throw the light on efficiency in the 

HVACR sector?

Representing Embraco’s brand por tfolio, which is 

now par t of Nidec Global Appliance, and talking from 

the refrigeration perspective, we can say that there 
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are two impor tant elements to 

define efficiency: cooling capacity 

and energy consumption. The more 

cooling your equipment can 

generate with the lowest level of 

energy consumption, the more 

efficient it is. 

When you are talking about 

residential HVACR, efficiency is 

having a refrigerator in people’s 

homes that keeps the food fresh for 

longer but has the minimum possible 

impact on the electricity bill.  

Now-a-days, when you are talking 

about residential refrigeration, the size 

of the compressor, which is the heart 

of the refrigerator, is also aggregated 

to the concept of efficiency. The 

market is going towards the 

miniaturisation direction  which 

means, the demand is for solutions 

that have the targeted cooling capacity 

with the lowest energy consumption 

possible and also the smallest size 

possible. Size matters because it 

impacts the layout and the use of space inside the 

refrigerator.  

What are the ways to get better HVACR energy efficiency?

There are a number of challenges to be overcome when 

you are talking about energy efficiency, because nobody 

wants to reduce energy consumption at the cost of losing 

cooling capacity. At Nidec Global Appliance, which is now 

the organisation behind Embraco brand, we believe that 

investing in technology is the way forward to get better 

energy efficiency in refrigeration. 

For energy efficiency, the main technological trends in the 

refrigeration segment are variable speed, which can adapt to 

the cooling capacity required by the system during each 

period of usage, and the usage of natural refrigerants, which 

present thermodynamics characteristics more efficient than 

the ones used in the past.

What are the measures taken by your company to 

improve HVACR efficiency?

When we are talking about Embraco’s por tfolio, we 

invest in research and development that leads to 

innovation. Embraco is a global brand reference in 

technology for the complete domestic and commercial 

cold chain, and it has 1,200 

currently valid patents under its 

name. In this process, Embraco 

has been pioneer in the adoption 

of technologies such as variable 

speed compressors and natural 

refrigerants. Both technologies 

have a great impact on 

efficiency. 

The variable speed technology 

(also known as inverter) means 

that the compressor is set to 

control its working speed, 

decreasing it when the ideal 

temperature has been achieved 

and also increasing it when there 

is need for more cold. For 

instance, during night time, when 

there is no usage of the 

refrigerator, the compressor will 

run at a lower speed, 

consequently saving energy. 

Variable speed provides better 

temperature control, lower noise 

and energy efficiency and can, 

alone, reduce energy consumption by 40 per cent in 

comparison with conventional fixed speed compressors. 

That is because conventional compressors turn off when 

the ideal temperature is reached, and turn on again when 

there is need for more cold that requires a big amount of 

energy. 

You can reach lower energy consumption with fixed 

speed as well. Take the EM compressors platform. It is 

the brand’s most sold high technology product in the 

world. With a small size, low noise and vibration  

level, it reaches the highest levels of efficiency available 

in the market for its category. Each year, Embraco 

presents to the market new, even more advanced 

versions, both in conventional technology as well as in 

variable speed.

Natural refrigerants such as R-290 and R-600a, also 

contribute to energy efficiency. They are highly energy 

efficient gases that present no harm to the ozone layer 

and have an extremely low impact in terms of global 

warming. Compressors using these refrigerants have 

lower operating temperatures and pressures than those 

used with HFCs refrigerants. It is a solution that also 

addresses sustainability purposes, aligning economic 

and environmental needs. n

The market is going 

towards the 

miniaturisation 

direction which means, 

the demand is for 

solutions that have the 

targeted cooling 

capacity with the lowest 

energy consumption 

possible and also the 

smallest size possible. 

Size matters because it 

impacts the layout and 

the use of space inside 

the refrigerator.
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P
roper air quality for breathing plays very important role in 

human living. Breathing is the most necessary part of human 

being life, generally, an average person breathes approximately 

15 -20 kg of air per day. This is much greater than the average food 

and water consumption per day. Hence, it is very important to 

control the quality of air for better living mostly in hospitals and 

other healthcare facilities (Table 1). In hospitals where the patient 

enters with critical cases of disease or various infections, it is very 

important to have a good quality of air circulating inside the 

premises for not only providing better health to patients but also to 

keep the others feeling safe and healthy surrounding to the patients 

like doctors, nurses, hospital staffs, relatives of patients etc. Air 

quality inside the premises shall be affected by many internal as 

well as external parameters. The major role played in contamination 

of air is various bacteria, people inside the room, bio-effluents, 

furniture, equipment etc. Hence, it becomes very necessary to 

control these contaminations with the use of modern value 

engineering. Healthcare facilities and hospitals have to pay particular 

care to indoor air concerns (Figure 1).

The article recommends 
effective guidelines for control 
and management of Indoor Air 
Quality (IAQ) in hospitals as the 
complex hospital environment 
requires special attention to 
ensure healthful IAQ to protect 
patients and healthcare workers 
against hospital-acquired 
infections and occupational 
diseases.

IAQ in
Hospitals
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Now-a-days, there are so many governing agencies that 

provide detail guidelines to be taken care to enhance the quality 

of air before certifying any hospital premise. In India, we follow 

ISHRAE or ASHRAE Standards 170 for designing of various 

types of air treatment equipment for hospital and healthcare 

facilities. Hospitals require efficient heating, ventilation and air 

conditioning (HVAC) systems to maintain good indoor air quality 

(IAQ), aseptic conditions, and to secure healthy, safe and 

suitable indoor thermal conditions (i.e. temperature, humidity, air 

quality and airflow). There are various norms specified for 

various areas in hospitals. For example, for operating theatres 

(OTs) where patients are treated for various diseases, have very 

strict IAQ requirements, while, by contrast, hospital offices have 

practically the same requirements as any regular offices. Factors 

such as low ventilation rate, inadequacy of building HVAC 

systems, use of certain building materials and overcrowding, 

may result in indoor air pollution. In many countries, they follow 

various norms or guidelines for designing of hospital air 

treatment equipment.

In India we follow ASHRAE standards (62.1) for designing the 

HVAC systems for hospitals or healthcare facilities which provides 

various guidelines for designing and selection of various equipment 

like AHU, ducts, filters, cooling coils, ventilation systems etc. for 

different area requirement.

Figure 1. Strategy to control IAQ

Figure 2. Sources of indoor air pollution

Table 1. Ventilation requirement in hospitals.

Area

Outdoor air

change rate

Total air

change rate

Outdoor air

requirement

ACH* ACH L/s/Person

Patient room 2 4 13

Operating theatre 15 15 15

Intensive care unit 2 6 8

Infectious isloation 

room

2 6 -

Protective isolation 

room

2 15 -

Laboratory 2 6 -

Delivery room 15 15 -

* ACH refers to the number of air changes per hour for an 

enclosed environment.
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Effects of Poor Indoor Air Quality
With outdoor air pollution becoming worse every year, maintaining 

good indoor air quality at hospitals has become even more 

challenging but no less important. IAQ encompasses a wide 

variety of factors such as humidity, temperature, quantity, the 

presence of chemicals and other contaminants, and the quality of 

outdoor air brought inside. These are typical metrics used to 

define IAQ. To add to this, hospitals are normally served by a 

centralised HVAC system with ducts distributing cooled air to 

various compartments, wards, rooms etc. The presence of 

microorganisms in the air, especially, those from sick patients 

circulate freely from one area to another and result in cross 

contamination which poses a grave risk to patients with 

compromised immunity, along with doctors, nurses, visitors, and 

staff.

Hospitals with poor or ineffective HVAC systems are at a 

higher risk of incubating illnesses caused by airborne contaminants, 

and these illnesses will have a debilitating effect on the productivity 

of hospital staff as they will either have to work at reduced 

capacity or miss work entirely due to respiratory illnesses. 

Patients who suffer from diseases may be a source of contaminants 

(Figure 2) that can settle on surfaces or clothing and become 

airborne, thus, affecting other people in the facility.

Poor air quality may also affect patients at the hospital. 

Hospital cleaning staffs often use high-grade chemicals to clean 

rooms and surfaces. These chemicals may create toxic gases that 

become airborne and can affect the well-being of patients, 

especially, those with compromised immune systems.

Sick Building Syndrome (SBS)
The issue of improving air quality in buildings has previously been 

mainly related to SBS. It is a situation in which occupants of a 

building experience linked to time spent in the building with no 

specific illness. Symptoms of SBS are acute discomfort, 

headaches, dizziness, eye, nose, throat irritation, dry cough, itchy 

skin, nausea etc. Recently, many researchers and investigators 

have worked on SBS issue and its effect on office workers and 

noticed that SBS is not linked to the type of ventilation or air 

conditioning system used but it is more likely to be a function of 

how well system are installed, managed and operated. Therefore, 

operation & maintenance of HVAC systems in hospitals are more 

critical than other buildings (Figure 3).

Different Strategies to Control IAQ in Hospitals
IAQ of a healthcare facility by definition involves a variety of 

factors such as thermal (temperature and relative humidity) 

conditions, presence of chemical components and contaminants 

as well the outdoor air quality. Maintaining a healthy IAQ and 

demands immediate attention of hospital authorities towards 

taking the necessary measures to maintain a sound and healthy 

atmosphere for the patients, healthcare workers and others

Active Ionisation Technology to Improve IAQ
Active Ionisation technology has an elevated anti-bacterial power 

and is proven to be active on pollen, fine dust, toner, mould, smog, 

viruses, bacteria and tobacco smoke. These contaminants, 

according to their size, can enter the body and damage certain 

organs. Among the most dangerous airborne substances 

Legionella, a very topical problem that causes millions of deaths 

every year. With Ionisation air cleaners, this problem is eliminated 

as pollen, dust mites, fungus and other contaminants are captured 

and inactivated. This technology is extremely efficient and is 

proven at removing 98-99 per cent of:

• Airborne bacteria, such as Micrococcus luteus;

•  Yeast, such as Rhodotorula rubra;

•  Bacillus Anthracis;

•  Moulds and germs present in the natural spectrum of air.

Maintaining the Humidity Levels
The heating, ventilation and air conditioning systems of buildings 

and their components, as well as sanitary equipment, can nurture 

and amplify the diffusion of airborne substances. Among these, 

Staphylococcus Aureus and Legionella are seen as particularly 

dangerous. The first cases of legionellosis were, in fact, attributed 

to airborne substances containing bacteria from cooling towers, 

evaporative condensers or humidification sections of the air 

handling units of AC systems. Infections are also caused by 

contamination of water supply networks, sanitary appliances, 

oxygen therapy equipment, fountains and ultrasonic humidifiers.

Ultraviolet Germicidal Irradiation (UVGI)
Ultraviolet Germicidal Irradiation (UVGI) is a proven method for 

removing volatile organic compounds (VOCs), and for killing or 

deactivating bacteria, viruses, mold spores and other pathogenic 

microorganisms that may be present in room air. Ultraviolet light 

is electromagnetic radiation with a wavelength of 254 nanometer 

which is capable of breaking molecular bonds within micro 

organismal DNA. UV technology is superior to traditional 

disinfection in many ways. However, proper validation is a 

prerequisite for the success of UV technology in air disinfection. 

The use of UVGI air disinfection systems (Figure 4) in air handling 

units (AHUs) is highly effective in maintaining a clean evaporator 

and coils by preventing the growth of bacteria on the coil surfaces. 

This enhances the energy efficiency of the AHU, resulting in 

reduced energy costs and lower maintenance costs. The use of 

UVGI air disinfection systems reduces unpleasant odours which 

may result from outside air or re-circulated air within the building.Figure 3. Maintenance of proper air flow in hospital buildings
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High Efficiency Particulate Arrestance (HEPA) 

Air Filters & Ultra Low Particulate Arrestance 

(ULPA) Air Filters
Filter air to reduce airborne particle counts to levels appropriate for 

each facility and function. Minimum filter efficiency should be 90 

per cent of particles 0.5 microns and larger. In facilities, where 

patients are at greatest risk of airborne infection, such as operating 

rooms and rooms for bone marrow transplant patients, deliver 

supply air through high efficiency particulate air (HEPA) filters. 

Particulate filters are typically provided in pleated media, bag, and 

cartridge types. In critical spaces, filters are not just used in the 

air handling equipment, but also at supply diffusers or grilles, 

which are the point of air delivery to the space, where they act as 

the last line of defense to keep contaminants from entering the 

space (Figure 5).

Gas-phase filters are chemical filters. The most common 

types of gas-phase filters for general filtration at hospitals and 

other healthcare facilities use either activated carbon or potassium 

permanganate (often referred to as purple pellets). Consider the 

use of gas-phase filters when it is impossible or impractical to 

locate intakes sufficiently away from irritating, corrosive, or 

odorous airborne contaminants. 

Electronic air filters typically either incorporate charged plates or 

wires. They electrostatically charge the particles as they pass to aid 

in arresting the conveyance of the particles. This type of filter 

generally works best on particles that are less than 10 microns in 

size. Electronic filters that incorporate charged plates don’t require 

regular media replacement, but do require regular cleaning.

Tracking Airborne Gases
Carbon dioxide (CO2) is a natural byproduct of human respiration. 

So, it can be used as an indicator of IAQ. If CO2 levels are 

excessive, you can assume that other gases - such as volatile 

organic compounds (VOCs) emitted by building materials, paints, 

and carpets - are also building up. CO2 levels beyond 1,000 ppm 

may show that not enough fresh outside air is being mixed into the 

indoor air supply to dilute gases. One can measure CO2 levels 

with a handheld meter. Carbon monoxide is a poison. One can use 

both fixed and handheld CO testers to detect the presence of this 

dangerous gas.

Distributing Quality Air
Once the air has been brought into the building from a clean 

location, been filtered appropriately, heated or cooled to the proper 

temperature, and humidified or dehumidified as needed, it must then 

be distributed to the various spaces throughout the building. The 

applicable codes and standards will dictate the minimum amount of 

fresh air ventilation and total air exchanges needed for the various 

healthcare spaces. For example, ASHRAE Standard 170-2013 and 

the 2014 FGI Guidelines indicate that patient rooms must have a 

minimum of two air changes per hour of fresh air ventilation and 4 

ACH of total air movement. Class B operating rooms must have 4 

or 6 ACH depending on room type, of fresh air ventilation, and 20 

ACH of total air movement. While the quantity of air distributed to 

the space is important, from an air-quality standpoint, space 

pressurisation is perhaps even more important. Designers must be 

certain that the air quantities are balanced so that air travels from 

the cleanest spaces (such as operating rooms) to the dirtiest 

spaces (such as soiled utility or decontamination rooms). IAQ is an 

important component to the design of any building, and it’s vital 

when designing a hospital or healthcare facility. Proper consideration 

must be taken to ensure that clean, fresh air is brought into the 

building, that the air is maintained within specific parameters for 

temperature and humidity, and that the air is not allowed to 

Figure 4. UVGI installation configurations: 

(A) Upper-room configuration and (B) Air-duct configuration.

Figure 5. Working of HEPA filter.
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contaminate other spaces as it is routed back through the system 

(Figure 6). 

A key step is to establish pressure relationships that move air 

from clean environments (higher pressure) to dir ty or 

contaminated areas (lower pressure). One can create pressure 

differentials by using exhaust fans (as in a restroom or 

construction area) to reduce pressure, by increasing air supply 

to boost pressure, and by combining these measures. By 

stopping leaks in ducts, windows, ceilings, and doors, one can 

reduce uncontrolled air movement that can disrupt air flow 

patterns.

Conclusion
Architects and engineers must design healthcare HVAC systems 

to control airborne infectious agents and pollutants, manage air 

pressure and direction of flow, and deliver other air conditions 

required for the health and comfort of patients and staff. 

Numbers of challenges have been found in maintaining the good 

IAQ for hospitals and healthcare facilities while supplying air 

through air handling unit (AHU) to various critical areas. Different 

strategies may have been used for cleaning the air before 

supplying to hospital premises. It could be concluded some 

basic criteria are as followed:

•  No cross movement of air is allowed in and between the 

various departments of the hospitals to avoid contamination 

and viral infections etc.

• Direct discharge of inside air to the atmosphere shall be 

restricted. Air should be treated to remove or kill various 

bacteria or infectious viruses before discharging outside of the 

premises.

• To control air quality, one require various filtrations starting 

from 20 microns to 0.3 microns or more depending on the 

need of area.

• The specific requirements of ventilation system to ensure 

sufficient flow of air volume for supply inside the premise as 

well as for exhaust outside the premise.

•  Ventilation effectiveness should be taken care to maintain 

appropriate indoor air quality.

•  To enhance indoor air quality (IAQ) requires necessary 

filtration which shall be capable to remove or dilute 

contamination in the form of odour, airborn microorganisms, 

viruses, hazardous chemicals and radioactive substances etc.

•  The various temperature and humidity requirements for 

various areas and the accurate control of environment 

condition.

•  The prime motto of design should be to minimise the risk of 

hazardous chemicals, bacteria and viruses in air and provide 

a comfortable and healthy environment for patients and 

working staff.

To achieve these parameters require very high quality of 

outside air along with significant treatment of this outsides air 

before entering to the premise, which requires cooling, reheating, 

humidifying and filtration of air.  n

Dr. D.B. Jani
Government Engineering College, Dahod,

Gujarat Technological University – GTU, 
Ahmedabad

Figure 6. Distribution of air.
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Pro duc t Avenue

Compact Sectional Doors from Gandhi Automations

T
here are many reasons as for noise in roller shutters while 

it is being operated and they can become noisier as they 

age due to the fact that they require some maintenance and 

upkeep to run efficiently. However, the problem is overlooked. 

Motor parts require lubrication in order to work properly. When 

the gears, wheels and other moving metal parts are not well-

lubricated, they tend to become noisy. Lubrication not only repairs 

the noise, it also makes the motor work more efficiently. Motorised 

roller shutters also tend to get noisy when parts are loose, not in 

their proper locations or are corroded.

Roller shutters are typically constructed from roll-formed steel 

slats which roll onto each other as the door opens. This produces 

a lot of metal to metal noise. Even the guides are typically bare 

metal, and the curtain sliding down in them produces a loud 

screeching noise, the noise can also be caused by vibration of 

metal against metal of the roller shutter parts or loose rails.

With older roller shutters, they can bring about further issues 

because over the time, the slats will stretch and cause the door to 

sag or corkscrew as it rolls up. This in turn places additional load 

on the motor and guides, exacerbating the noise.

Larger doors will expand with direct heat, causing binding and 

additional friction as the door operates and this often translates to 

loud screeching as the door opens. The compact sectional door is 

a high-quality alternative to standard roller shutters. It has a number 

of benefits, one of them being their quiet operation. Consider this; 

Gandhi Automations recently carried out a noise assessment onsite 

and found that a standard roller shutter screamed in at 77dB whilst 

Gandhi Automations’ Compact Sectional Door whispered in at 52 

dB. The roller shutter which Gandhi Automations tested onsite was 

relatively new (roughly a year old) and older roller shutters tend to 

be noisier if they are not well maintained. If one tests some older 

roller shutters, he or she may find that they can screech louder at 

85dB for example.

“This is significant when you consider that a conversation in 

restaurant, office, background music, air conditioning unit at 100 

feet can be 60db which is half as loud as 70dB,” states Samir 

Gandhi, Director of Gandhi Automations.

Given that roller shutters are not only noisy but they also lack 

insulation. If one has a number of concerns with his or roller 

shutter such as the roller shutter: 

• Takes up too much space

• Does not leave room for overhead lighting or skylights

•  Is not sufficiently insulated

•  Does not move smoothly.

• Then a compact sectional door can be a good solution.

What Should Be Done To Improve It
• Typically, intermediate slats are fitted with a nylon slat clip. These 

help to keep the metal slat away from the guide and reduce noise. 

Check for any that are broken or missing and replace them to 

reduce noise and free up the operation of the door.

• Check guides for damage. Even a small dent in the guide can 

create a pinch point for the door travel, adding load and noise.

• Some (not all) shutters will respond to some lubrication of the 

guides to reduce the metal to metal wear and tear and noise. 

It is recommended to check with roller shutter service 

technician on this one, before applying.

• Get the spring tension checked on the door. An under-

tensioned or out of balance door will operate under substantial 

load and generate noise from the guides and motor. It is 

dangerous to operate.

•  Check for damaged slats. Sometimes the door may have been 

hit and bent in the past and has not been properly straightened 

out, causing additional friction and noise. Damaged slats can 

be easily replaced, adding new life to an old door. 

Compact Folding Sectional Door
The Compact Sectional Door folds up above the door opening so 

that there is plenty of space for lighting and a sprinkler system. 

The insulated door blade means that energy loss is limited. It also 

fulfills one of the most important requirements – smooth 

operation. The panels fold up quietly and smoothly: the panels fold 

without noise; the electric motor is low noise and when the door 

closes the panels glide shut quietly using gravity.

If the user has many doors on site or he or she needs a quiet site, 

or the user may be meeting with clients often and can no longer 

handle the screeching roller shutter downstairs; the compact 

folding door is often used as a replacement for roller shutter 

doors.

This folding door is self-supporting with its side rails, so 

nothing more is needed. Since the compact door folds up above 

the door opening, it, therefore, does not require a steel structure 

on the ceiling or above the access. No balance springs are 

needed. The door blade is moved up by an electric motor and 

when closing, gravity plays its part. The advantage of this is that 

there are lower maintenance costs because there is simply less to 

maintain. The quiet and gradual movement uses little energy and 

this means a longer lifespan and lower maintenance costs.  n
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A
ccording to Fortune Business Insights, the global 

commercial refrigeration compressor market 

shipments accounted to around 161.4 million 

units annually in 2018 and is projected to reach 221.7 

million units by 2026 exhibiting a CAGR of 4.1 per cent 

during the forecast period.

The repor t states that with rising frozen and 

processed food consumption globally, the refrigeration 

compressor market is anticipated to grow at a fast 

Global commercial refrigeration compressor 
market is expected to achieve the mark 
of 221.7 million units owing to growing 
numbers of supermarkets and hypermarkets 
and rising adoption of HVAC systems by 
pharmaceutical industry.

Compressors market 
to witness buoyancy
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pace. The global commercial refrigeration 

compressor market is likely to grow 

significantly in the upcoming years, 

owing to growing number of 

supermarkets and hypermarkets 

requiring HVAC systems as well as 

increased adoption of HVAC systems by 

the pharmaceutical industry for the 

preservation of medicines and raw 

materials at freezing temperatures.

Growing demand for refrigeration and 

air conditioning in developing countries is 

a major reason for the growth of the 

market. Furthermore, the expansion of 

automotive HVAC market globally is also 

expected to contribute to the commercial 

refrigeration compressor market growth 

during the forecast period 2019-2026.

Market Drivers
The report highlights that there has been 

rapid growth in supermarkets and 

hypermarkets globally due to factors such 

as growing economies and rising 

disposable incomes. The supermarkets 

are also consuming less energy at present 

as IoT, coolers, freezers, HVAC units, and 

other equipment are connected to a 

centralised program helping to manage 

energy.

For instance, according to the Institute 

of Grocery Distribution research, the total 

global supermarket and grocery stores 

size is expected to increase from USD 

6,705 billion in 2018 to around USD 8,550 

billion in 2023 having a growth of more 

than 27 per cent which would boost the 

refrigeration compressor market growth in 

the forecast period.

Fur thermore, with the growing 

population, the demand for superstores is 

also expected to increase. Also, the 

demand for excellent air quality for the 

supermarkets and hypermarkets is 

expected to significantly rise contributing 

positively to the growth of the commercial 

refrigeration compressors market.

Most of the companies companies are 

focusing on cost reduction in the 

manufacturing of commercial refrigeration 

compressors. A large number of 

commercial refrigeration compressor 

companies are also striving to achieve 

improved levels of efficiency. They are 

financing vigorously in their research and 

development division to develop new 

technologies in the refrigeration 

compressor industry. Owing to these 

factors, commercial refrigeration 

compressors are expected to experience 

more demand during the forecast period.

Moreover, the introduction of new 

technologies in refrigeration systems, 

including advanced thermal insulation, 

high-efficiency fan motors, and 

compressors driving refrigeration 

equipment energy efficiency as well as 

sensors, controls, and communication 

modules assist in providing uninterrupted 

levels of service to predict problems and 

perform efficient diagnostics and 

performance.

Segmentation
By Type Analysis

The commercial refrigeration compressors 

market has been segmented into 

reciprocating, screw, rotary, and others. 

The reciprocating segment held the largest 

market share in 2018 which is followed by 

rotary segment owing to its wide 

commercial as well as domestic 

applications. However, the rotary 

compressors are expected to have the 

highest CAGR during the forecast period 

as it is also widely used in commercial and 

residential split systems. The screw 

compressors are used in large commercial 

applications and scroll compressors are 

largely used in commercial heating, 



Marke t Pote ntia l

48 | Cooling India | April 2020

ventilation and air conditioning systems. 

The report informs that the rising demand 

for air conditioners and refrigeration 

systems in urban and semi-urban cities for 

both commercial and domestic usage 

would boost the market for commercial 

refrigeration compressors during the 

forecast period 2019 – 2026.

By Cooling Capacity Analysis
The specific power consumption (kW) is a 

valuable indicator of the performance of 

refrigeration system. The report mentions 

that by measuring refrigeration duty 

performed in the kilowatt inputs, kW is 

used as a reference indicator for energy 

performance. The 1-15 kW cooling 

capacity segment is expected to hold the 

highest market share throughout the 

forecast period followed by 15-100 kW 

cooling capacity refrigeration compressors. 

This segment is prominent owing to the 

reciprocating compressors falling under 

this category which have energy usage of 

1.0-1.3 kW.

By Application Analysis
Based on Application, the report says that 

the market is segmented into refrigerator 

and freezer, refrigerated display cases, 

transport refrigeration, beverage coolers 

and freezers, others (Vending & Ice 

Machines).

The transpor t refrigeration 

compressors are expected to grow at the 

highest CAGR during the forecast period 

owing to the increasing demand for frozen 

food, expansion of the pharmaceutical 

industry, rising per capita income, and 

increasing cross-continent and highway 

networks for quicker road freight 

transpor tation. Growth of transpor t 

refrigeration also helps in minimising food 

wastage, so the penetration rate of 

transpor t refrigeration in developing 

countries is very high. The furthermore, 

the refrigerated display cases, as well as 

beverage coolers and freezers, are 

expected to have the fastest growth 

followed by transport refrigeration system 

owing to the rapidly expanding number of 

hypermarkets and supermarkets globally 

during the forecast period 2019-2026.

Regional Analysis
According to Fortune Business Insights 

repor t, Nor th America commercial 

refrigeration compressor market is 

expected to witness substantial growth 

owing to the presence of prominent 

industries and commercial spaces 

requiring refrigeration and refrigeration 

compressors. Furthermore, the need to 

have a strong presence of the cold chain 

industry for commercial transport systems 

with chilling facilities in food and chemical 

sector will fuel the market. Also, the 

expanding cold storage warehouses in the 

region will also contribute to the growth of 

commercial refrigeration compressors. 

Furthermore, with the presence of well-

established distribution channels of retail 

companies, several growth opportunities 

exist in the US retail market for retail 

providers of all sizes. Additionally, small to 

medium-sized franchise unit owners, 

individual or direct sellers, to large store 

operators are positively influencing the 

market. The expanding retail sector and 

increasing demand for frozen food and 

vegetables are driving the growth of the 

European commercial refrigeration 

compressor market.

The report further mentions that Asia 

Pacific commercial refrigeration 

compressors market is expected to 

dominate the market and anticipated to 

exhibit the highest CAGR during the 

forecast period owing to rapid 

industrialisation, emerging economic 

growth and growing new companies in the 

region. Expanding economy in India and 

China leading resulting in expansion of a 

large number of retail stores and outlets is 

expected to support the regional industry 

growth. The increasing sale of packaged 

food products and preserving canned 

products will surge refrigeration and 

compressor demand. Also, the rise in the 

level of disposable income of the people in 

this region is projected to play a major role 

in boosting the demand for commercial 

refrigeration compressors throughout the 

forecast period 2019-2026.

Industry Key Players
Most of the key players in the commercial 

refrigeration compressor are constantly 

focussing on developing cleaner, greener, 

and eco-friendly compressors to be used 

for refrigeration. The global players are 

persistently focussing on introducing new 

technologies through heavy investments in 

R&D as well as involving in mergers and 

acquisitions.

The new technologies being introduced 

by the key players such as transformer 

refrigeration compressor in which common 

main components and main parts make it 

possible to switch from one configuration 

to the other serving as a base for both 

large size HFCs and CO2 sub-critical 

compressors.  n
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Forthcoming EventsForthcoming Events
Chillventa

Venue: Nurenberg, Germany

Date: 13th to 15th October 2020

Website: www.chillventa.de

India Cold chain Show

Venue: Bombay Exhibition Centre, Mumbai

Date: 3rd to 5th December 2020

Website: www.indiacoldchainshow.com

Refcold India

Venue: India Expo Mart, Greater Noida

Date: 29th to 31st October 2020

Website: www.refcoldindia.com

Food Logistics India

Venue: Bombay Exhibition Centre, Mumbai

Date: 23th to 25th August   2020

Website: www.foodlogistics.com

Company Name Page No.

AICCS 2020 5

Encon Group BC

Gandhi Automations Pvt Ltd 3

Rockwell Industries Ltd 49

Siccom 33
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M
aharashtra has 

the highest 

number of LEED 

cer tified projects, thus, 

topping the list of Green 

Business Certification Inc 

(GBCI) of ten states for 

LEED (Leadership in Energy 

and Environmental Design) 

in India. The US Green 

Building Council's LEED 

green building certification 

system is a rating system 

which assesses the design, 

construction, maintenance 

and operations of green 

buildings. As per GBCI’s 

list, in terms of cumulative gross square meters (GSM) of LEED-

cer tified space, Maharashtra topped the list with 10,258,564 

sq m closely followed by Karnataka with 9,691,621 sq m of 

cer tified space. As of 31 December 2019, these two states 

had 373 and 301 LEED-cer tified projects respectively. Beating 

Highest Number of LEED certified projects in Maharashtra

C
HU Poitiers, a 

university hospital 

located in La 

Milétrie, in France is all set 

to become energy efficient 

by embarking on a project 

for energy performance 

improvement. The project 

is within the framework of 

the ISO 50001 certification 

and has implemented an 

investment plan for the air 

conditioning system 

renovation.

With the goal of reducing the site’s total energy consumption 

by 10 per cent and keeping the payback period around five years, 

the consultant replaced the two 30-year-old chillers by a far more 

efficient, cutting-edge chiller. 

The new air conditioning system at CHU Poitiers is based  

on 1 megawatt air-cooled chiller TECS2 HFO/SL-CA-E/S 1053, 

CHU Poitiers becomes energy efficient

last year’s 2nd runner 

up, Tamil Nadu, 

Haryana claimed the 

third spot in the list 

this year. The rest of 

the list comprised 

Tamil Nadu, Uttar 

Pradesh, Telangana, 

Delhi, Gujarat, West 

Bengal and Rajasthan 

placed in the 4th till 

the 10th spot 

respectively. Mahesh 

Ramanujam, CEO, US 

Green Building Council 

and GBCI, said, “India 

continues to be a 

global leader in green building. By pursuing LEED cer tification 

for buildings and spaces, India is not only contributing to 

economic growth and development but actively raising living 

standards for its residents by providing more resilient, healthier 

and efficient buildings and communities.”  n

Climaveneta branded. 

The unit has a Turbocor 

compressor which 

works oil-free and 

saves energy, especially 

at par tial loads. In 

addition, the TECS2 

chiller has a smaller 

footprint compared to a 

screw compressor unit. 

This allowed CHU to 

place the chiller outside, 

directly above the 

technical rooms, saving space and using shorter pipes. This 

results in significant savings and easier maintenance. David 

Martineau, Works & Services Manager at Hervé Thermique says, 

“The main constraint for this project was the lack  

of space in the technical rooms. We had to create a 3D model in 

order to optimise the piping and the equipment layout for 

maintenance purposes.”  n
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