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I 
take this opportunity to wish all of our readers’ and 

businesses in HVAC sector and staff, a very happy and 

prosperous Deepavali, welcoming to new normal times - 

just in reach. 

The pandemic has impacted not only the businesses but 

also our lives and the environment we live in. Social interaction 

is lost. The times have changed.  When you go in any hotel, 

restaurants or establishment, checking everyone’s heart rate; 

everybody’s perspiration level, really feels completely invasive.  

Researchers are still learning about virus and how the 

coronavirus disease is transmitted. Though infections occur in 

close contact between individuals, yet they are less sure about 

airborne transmission or through contact with surfaces. In 

general, the solutions to this ever green challenge are constantly 

subject to improvement and safety, in very practical ways.

I consider saying again: my focus on the health and safety 

concerns of employees continues to be a priority in our 

publication house.  National lockdown is continuing and still in 

phases in various states with the forced work from home. The 

travel remains suspended effective October 1, through the end 

of the calendar year, December 31, 2020. The stillness of 

streets is recovering back with people movement bracing face 

masks that is visibly new normal attitude. 

All the while, we offer our heartfelt thanks to the authors for 

contributing articles to their own publication bringing latest 

knowledge about refrigeration and HVAC industry for our 

readers. We continue to attend networking sessions, to enable 

us provide readers with latest content. This November issue 

presents coverage on ventilation, health and safety, impact on 

environment, HVAC and energy efficiency.

The domestic energy consumption increased due to 

national lockdown and manufacturers in HVAC field may 

research into innovative energy efficient component or retrofit 

devices for energy guzzlers; ACs especially. Following initial 

shock of COVID-19 shutdowns and other mitigation efforts, 

opportunities for creativity have surged. People got time to think 

variably, and this all happenings will storm into new ways of 

thinking and actions under new normal.

Please do write to me with your inputs to serve you in the 

best possible ways at pravita@charypublications.in

New Normal: That’s Going 
To Take Little Time Now



The compact FLIR C3 is designed to be your go-to tool, whether 
your work is building inspections, facilities maintenance, HVAC, 
or electrical repair. The touchscreen is a snap to leam, so you can 
quickly get to the job of finding hidden problems, documenting 
repair, & sharing images over Wi-Fi.
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THERMAL CAMERA WITH WIFI

FLIR Systems India Pvt. Ltd.
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For more information, call us at +91-11-4560 3555 or write to us at flirindia@flir.com.hk
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 √ Pocket-portable thermal imaging
 √ Measure max or min. temperature
 √ Transfer images via Wi-Fi to FLIR Tools app
 √ Rugged enough to withstand a 2 m drop test

www.flir.in/c3
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I
mporting HFC without a licence is a breach of the Act and the maximum penalty 

for each contravention of unlicensed importation is $2,100,000. The AUS$500,000 

fine for the importation of 5 tonnes of the fire suppressant HFC-227ea is said to 

be the largest of its kind ever issued to a fire protection company for the unlawful 

importation of hydrofluorocarbon (HFC). Minister for the Environment Sussan Ley 

said, department’s prosecution against the company commenced in July 2019 after 

an investigation into importing of bulk HFC without a controlled substances licence.

The company operated a fire-safety business that included the sale of fire 

extinguishment systems containing HFC-227ea. Following a civil prosecution from 

the Department of Agriculture, Water and Environment, the Federal Court of Australia, 

found ACN 089 171 415 Pty Ltd, formerly known as Fire Protection Technologies Pty 

Ltd, to be in contravention of section 13(1) of the Ozone Protection and Synthetic 

Greenhouse Gas Management Act.

The aforementioned amount of HFC had the potential to create emissions 

equivalent to the annual emissions of 6600 cars or 2300 households.  HFC-227ea 

was original non-ozone-depleting replacement for Halon 1301, but, due to its high 

GWP of 3,220, it was included in the list of controlled substances under Kigali 

amendment to the Montreal Protocol. The company was aware of their obligations 

but proceeded to import a significant quantity of HFC-227ea anyway. HFC-227ea is 

the fifth most potent of the 18 scheduled HFCs under the Act.

During investigation, department officers seized several one-tonne capacity 

cylinders containing HFC-227ea, an extinguishing agent, from company’s premises 

in Melbourne and Perth. It was presumed that the gas that they had contained was 

sold for use, or used by the company, in firefighting equipment.  n

Fire Protection Company fined $500,000 for 
unlawful HFC import

T
he iJ range of commercial 

refrigeration controllers is 

one of the finalists at the 

RAC Cooling Industry Awards in 

two different categories: 

‘Refrigeration Innovation of the 

Year: Components and Peripherals’ 

and ‘Refrigeration Product of the 

Year: Components and 

Peripherals’. The RAC Cooling 

Awards is an HVAC/R industry event aimed at supporting key environmental 

innovations and achievements. Divided into sixteen categories, these prestigious 

awards span every aspect of the sector. 

Giovanni Tonin, Application Manager Refrigeration commented, “We are very 

proud of this result. We are very proud of this result. The judges have recognised the 

innovative features of the iJ range, the new commercial refrigeration controller that 

stands out for its customisable aesthetics, ease of use and advanced connectivity. 

We presented iJ last February at Euroshop, and in recent months it has been bronze 

winner in the ‘Refrigeration & Ice Machines’ category of the Dealer Design Awards. 

The names of the winners will be announced during the awards ceremony on 9 

December 2020, which will be a virtual event this year.  n

Carel’s iJ range among finalists at RAC 
Cooling Industry Awards

E
vent postponements have become 

a routine affair as the pandemic 

continues to present challenges 

and unpredictable variables. Everywhere, 

roadblocks have been set in place by the 

ongoing COVID-19 pandemic.  

Show Management, along with 

co-sponsors, AHRI and ASHRAE, reviewed 

current state and local restrictions for hosting 

mass gatherings over 50 people, as well as 

challenges presented by COVID. After 

exhausting all possibilities to tentatively 

reschedule the Show for March 2021, the 

forced cancellation of the 2021 AHR Expo in 

Chicago was announced.  Instead, focus is 

shifted to  January 31st - February 2nd for 

the 2022. AHR Expo is preparing for an 

in-person event experience in Las Vegas, NV. 

Ashrae committee, council and board 

meetings will take place virtually in January.  

Ashrae Executive Vice President Jeff 

Littleton said, “Current health rules regarding 

social distancing and large gatherings makes 

it impossible for us to provide the experience 

that our attendees expect at the AHR Expo. 

As leaders in the built environment, we have 

a responsibility to protect health and 

wellbeing of attendees,  exhibitors and staff. 

While we could not find a path forward to 

host the expo in 2021, we anticipate an even 

greater show in 2022 in Las Vegas.”

The 2021 ASHRAE Winter Virtual 

Conference will take place in a convenient, 

online format February 9-11, 2021 and will 

include a mixture of live, pre-recorded and 

on-demand sessions.

Charles E. Gulledge III, P.E., 2020-21 

ASHRAE President said, “The Board of 

Directors has carefully considered what 

course of action would be best for ASHRAE 

members, the committees that conduct the 

Society’s business, the industry we serve 

and the AHR Expo. The pandemic has 

affected everyone, requiring that we adapt to 

existing conditions in our personal and 

professional endeavors and our decision to 

cancel the 2021 AHR Expo is a reflection of 

necessary adjustments.”  n

Looking ahead now to 
2022 AHR Expo; 2021 
at Chicago cancelled 
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C
harles remarks, digital 

transformation is not simply 

associated with adopting new 

technical solutions. Knowledge needs to 

be captured and linked in such a way that 

ALL relevant stakeholders’ benefit. Doing 

so requires understanding of how to 

collect, store, and 

analyze data; so that 

it is insightful and 

actionable. 

His theme for the 

2020-21 ASHRAE 

Society Year is “The 

ASHRAE Digital 

Lighthouse and 

Industry 4.0.” It 

focuses on 

reimagining the 

building industry and ASHRAE’s place in it 

by integrating not only industry segments, 

but also technology.

Charles E. Gulledge’s   term commenced 

during the June 2020 ASHRAE Virtual 

Summit. Although his travel plans were 

literally grounded as a result of COVID-19, 

sticking with ‘Virtual Outreach to Members’, 

he has had a very productive first quarter as 

ASHRAE president, due to the digital 

technology that has kept him in touch with 

ASHRAE comrades around the world. He 

said, I have already (virtually) visited over 40 

ASHRAE chapters in two months. My 

capacity to reach the ASHRAE membership 

has increased like it never would have been 

possible in the old world of flying around the 

world and seeing people. To me, that is an 

interesting development.

He is the recipient of numerous awards 

including the Exceptional Service Award, 

Distinguished Service Award, Chapter 

Service Award, Regional Award of Merit, two 

ASHRAE Technology Awards and the Dan 

Mills Technology Award. In addition to his 

contributions to ASHRAE, Gulledge’s career 

in HVAC spans over 36 years. He is currently 

a Senior Mechanical Engineer with 

Environmental Air Systems, LLC.   n

Charles E. Gulledge 
III, 2020-2021 
ASHRAE President

U
L laboratory in Gurugram, with 

NABCB accreditation, can issue a 

Certificate of Compliance to 

manufacturers of direct cool and frost-

free refrigerators, microwave ovens, 

storage water heaters and LED lamps 

provided they meet requirements as per 

Bureau of Energy Efficiency Standards.

UL announced that the National 

Accreditation Board for Certification 

Bodies (NABCB) accredited UL as a 

Certification Body for testing and certification of certain household appliances in 

India. The accreditation follows two milestones for UL’s laboratory in Gurugram:  

accreditation by the National Accreditation Board for Testing and Calibration 

Laboratories (NABL) as per ISO/IEC 17025:2017 and the NABCB office assessment 

of the UL India Certification Scheme per the ISO/IEC 17065:2012 that specifies 

conformity assessment requirements for certification bodies.

Commenting on the accreditation, Suresh Sugavanam, vice president and 

managing director of UL in South Asia and Sub-Saharan Africa, said, “The NABCB 

accreditation is a recognition of the technical competence and testing capabilities of 

UL’s laboratories in India, together with the strength in our processes and systems. 

We take great pride in being accredited for evaluation of energy efficiency norms of 

household appliances that are witnessing huge demand and consumption due to the 

new normal. With this accreditation, we can enable original equipment manufacturers 

to minimize risk and costs due to retesting as the NABCB accreditation allows 

acceptance of compliance certificates in multiple markets.”  n

UL Accredited by NABCB as a Certification 
Body for Household Appliances

C
undall's global business has been certified against the internationally 

recognised PAS 2060 standard for carbon neutrality across its worldwide 

operations by the Carbon Trust.  It was certified carbon neutral– the first 

consultancy in the world to achieve this Carbon Trust certification. All direct 

emissions resulting from the business, indirect emissions from the purchase of 

electricity, and all business travel are included in the calculation of the practice’s 

carbon footprint across all its offices in the United Kingdom, Europe, MENA, Asia  

and Australia. 

Cundall undertook a detailed carbon footprint analysis of its entire business 

operations and set science-based targets to achieve absolute reduction against all 

three scopes approved by the Science Based Targets Initiative.  As a final step – and 

last resort – Cundall purchased accredited and credible carbon offsets with 

environmental and social benefits to offset any remaining emissions. Achieving 

carbon neutrality across the entire business is the first step in Cundall’s ambition of 

becoming a carbon positive business by 2025.  

Cundall intends to continue reducing its emissions and lowering the need for 

offsets in the coming years, as well as delivering net zero carbon buildings  

and infrastructure.  n

Cundall attains world-first Carbon Neutral 
Certification

Charles E. Gulledge 
III, P.E., HBDP, LEED 
AP, Fellow ASHRAE, 

2020-21 ASHRAE 
President.
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A
mong HVAC systems’ one component, a safety device, protects HVAC 

system from any electrical hazards. Technavio’s analysts forecast the 

global HVAC safety devices market to grow at a CAGR of 5.89% during 

the period 2017-2021. An analyst from Technavio’s team said, “One trend in the 

market is adoption of VRF Systems. Variable refrigerant flow (VRF) is a system 

of air-conditioning, where there is one outdoor condensing unit and multiple 

indoor units. The term refers to the ability of the unit to control the amount of 

refrigerant flowing through the multiple indoor units.” According to the repor t, 

one driver in the market is - retrofitting and renovation of old buildings. Retrofitting 

also includes the use of equipment incorporated with the latest technology in the 

existing HVAC unit to make it more energy efficient, therefore boosting the market 

for HVAC safety devices.

Technavio recognizes the following companies as the key players in the global 

HVAC safety devices market: Eaton, Intermatic Incorporated, Mueller Industries, and 

Schneider Electric. Other Prominent Vendors in the market are: Carel Industries, Ditek 

Surge Protection, Global Controls, and Trane.

The global HVAC protection device market is capital-intensive.Further, the report 

states that a challenge in the market is high capital and installation costs for HVAC 

safety devices.  n

Global HVAC Safety Devices Market to 
grow at CAGR: 5.89%

P
harmaceutical companies in 

final-stage clinical trials 

anticipate that they will 

require strict temperature controls 

to safeguard their products – 

down to temperatures as low as  

-70 deg  Celsius. Thermo King 

brand of Trane Technologies has 

intelligent end-to-end temperature-

controlled cold chain solutions for 

vaccines shipments. It has 

expanded its portfolio of temporary storage solutions that can meet the unique 

requirements of global pharmaceutical companies developing COVID-19 vaccines. 

Trane Technologies HVAC & Transport, India & SAARC country leader, Kishor Patil, 

said that the company is keen to introduce this end-to-end global solution to the India 

market, so as to safeguard people’s health and safety by providing the ‘unbroken’ link to 

cold chain solutions for COVID-19 vaccine distribution. In addition, the company will 

further develop tailored products for local adaptations to meet the growing needs during 

and beyond the pandemic.

The solutions can enable these companies and their distributors to ensure the efficacy 

of their products through the entire cold chain – from air transport to marine, rail, trailer, 

last-mile delivery and at storage points along the way.

According to the World Health Organisation, nearly 20% of temperature-sensitive 

healthcare products are damaged during transport, and 25% of vaccines reach their 

destination in a degraded state due to breaks in the cold chain.  n

Trane Technologies Cold-chain storage 
solutions for Covid vaccines

A    
latest industry survey shows 

how companies in different 

industries had to modify and scale 

their truck operations because of 

coronavirus. Many companies with fleets 

had to adapt quickly to different truck 

utilization patterns. It depicts how real-

time data analytics fleet executives can 

quickly use it in order to make decisions 

for their organizations during the pandemic. 

Proper truck utilization data is critical 

today to help fleets make accurate, real-

time decisions on their trucks, utilization 

patterns, maintenance and replacement 

schedules. Fleet Advantage, an innovator 

in truck fleet business analytics, equipment 

financing, and life cycle cost management 

(LCCM) announced results of its latest 

industry survey. It shows how companies 

in different industries had to modify and 

scale their truck operations because of the 

COVID-19 pandemic. Fleet Advantage 

commissioned the online survey during 

August. It found that 36% of the companies 

that responded had to change routes for 

as many as 40% of the trucks in their 

fleets, and 25% have had to change what 

their trucks are primarily hauling. Much of 

this shift was a result of the closing of 

many restaurants across the country, with 

fleets shifting their routes to handle 

increased demand for grocery items and 

retail/merchandise (non-food) delivery.

Katerina Jones, Sr. Director, 

Marketing and Business Development 

said,“This year has proved challenging for 

various organizations, their employees 

and families as they’ve had to navigate 

through rapid business adaptations as 

well as health and safety challenges. 

Clearly, many companies with fleets had 

to adapt quickly to drastically different 

truck utilization patterns, and illustrated 

the continued need for accurate, real-time 

data analytics fleet executives can quickly 

use in order to make proper decisions for 

their organizations.  n

Fleet Advantage 
Industry Pulse on 
Truck Operations 
during COVID-19

Representive image designed by Freepik
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M
agnetic refrigeration technology is energy efficient and environmentally 

friendly and reduces operational and maintenance costs as it does not 

require any refrigerants or components such as a compressor and can 

create a high demand.

According to the market research report "Magnetic Refrigeration Market Global 

Forecast to 2027", by MarketsandMarkets, the Magnetic Refrigeration Market is 

expected to be commercialized by 2022 at USD 4 million. It is expected to grow at  

CAGR of 105.4% from 2022 to 2027 to reach USD 165 million by 2027. 

The market includes players like Ubiblue (France), Haier Smart Home Co., Ltd 

(China), Camfridge Ltd (UK), Astronautics Corporation of America (US), and 

Vacuumschmelze GmbH & Co. KG (Germany). However, many players are expected 

to enter this market owing to its advantages over conventional refrigeration systems. 

Magnetic refrigeration offers a green cooling technology enabling manufacturers 

to reduce their carbon footprint. The impact of global warming is one of the major 

challenges faced by the refrigeration and air conditioning industry. Increasing global 

concerns to reduce polluting emissions, especially gases, which are harmful to the 

Earth's environment, have created the need for alternative source for cooling 

purposes. Magnetic refrigeration has huge potential for the refrigeration market, as it 

does not use refrigerants and consumes less energy. Many countries are focusing on 

phasing out environmentally harmful refrigerants, such as HCFCs. Such initiatives 

provide opportunities for the magnetic refrigeration market.

Based on primary responses, the magnetic refrigeration market for the refrigeration 

system is assumed to be commercialized by 2022, and for the air conditioning 

system, the market is assumed to be commercialized by 2023, with products, such 

as cabinet displays and beverage coolers. Increasing efforts of players to develop 

and offer various products based on the magnetic refrigeration technology is a major 

driving factor of the market.  n

Magnetic Refrigeration Market worth $165 
million by 2027

J
apan has set a target to become carbon 

neutral by 2050 increasing Japan’s climate 

ambitions in line with other leading 

commitments made by the UK and EU in the run 

up to next years’ UNFCCC conference, COP26.

Environment minister Shinjirō Koizumi hinted 

at positive indications on an increased focus on 

decarbonisation for the country, announcing that Japan would cease funding for coal-fired 

power plants. He indicated that there would be an increased push for the use of electric 

vehicles and an emphasis on hydrogen following an energy sector ‘redesign’. 

Progress to achieve emission reductions is already underway with Japan’s first fully 

competitive offshore wind actions to begin by October. The Japan Wind Power Association 

is calling for a build out target of 1GW per year to achieve 10GW of capacity by 2030. 

This was included in government-industry discussions on improving the competitiveness 

of offshore wind in Japan – though Japan is yet to set a national target for offshore wind. 

Offshore wind is viewed as a key technology to decarbonise and is also considered a 

convenient source of power for the creation of green hydrogen through electrolysis.

The year 2020 marks the five-year deadline for updating and increasing national 

climate commitments (known as NDCs) from the Paris Agreement, which was signed at 

COP21. Japan is expected to revise its 2030 energy plan next year. n

Japan to be Carbon Neutral by 2050

A
s natural resources and materials 

get depleted; threatening our 

environment, there is a crucial need 

for energy and environmental management 

and conservation at not just global levels, 

but on individual levels as well. On World 

Energy Day, Racold, provider of water 

heating solutions, encouraged consumers 

to choose energy efficient smart products 

and use them responsibly. 

Everyday appliances like fans, TVs, 

refrigerators, air-conditioners and water 

heaters account for about 50-60% of the 

total residential electricity consumption in 

India. Hence, it becomes important to opt for 

smart and right devices to make a greener 

and sustainable future. Company says, its 

state-of-the-art products are technologically 

advanced and highly durable. The solar 

water heating system from Racold is 

designed keeping international standards in 

mind for optimum energy absorption and 

high efficiency. Racold range of water 

heaters such as CDR DLX, CDR Swift, 

Buono Pro and Omnis, in the electric storage 

water heater category and select models 

have BEE 5-star rating making it energy 

efficient and keep electricity bill in check too.

Elaborating, Mohit Narula, Managing 

Director, Ariston Thermo India Pvt. Ltd., 

commented, “Ever since its inception, 

Racold, has been setting standards in the 

Indian Water Heating Industry by bringing in 

new technology, enhancing the aesthetics, 

quality, durability and performance of the 

product. At Racold, we have placed energy 

efficiency at the heart of our sustainable 

growth strategy and we are deeply committed 

to energy conservation. This strategy has 

further solidified with the recognition and 

accolades bestowed upon Racold which are 

also a testimony to this commitment towards 

creating awareness about the environment 

and energy efficiency among its customers 

and society at large.”

Racold has continued to win the “BEE” 

The Bureau of Energy Efficiency Awards for 

nine times for their endeavours. n

Racold encourages 
using smart home 
appliances



   Cooling India | November 2020 | 11 

Chillve nta  Eve nt

Reverberating Chillventa eSpecial 2020

M
ore than 6,800 active participants from 113 countries 

got engaged in conversations with over 100,000 instant 

messages and 1,200 video calls. All of this shows that 

the industry very much needed an event of this kind.

• 30 presentations at the Chillventa Congress. 

• 75 product presentations. 

• Over 300 roundtables held by 207 exhibitors. 

Summing up the Chillventa eSpecial, Petra Wolf, Member of 

Management Board at NürnbergMesse, said, “We are really 

happy with the large exhibitor and visitor turnout at the Chillventa 

eSpecial. Initial positive feedback during the event demonstrates 

that the refrigeration, AC, ventilation and heat pump sectors were 

very pleased with the digital opportunities that the Chillventa 

eSpecial afforded. The networking and matchmaking opportunities 

and the high calibre of congress presentations and exhibitors’  

 

product presentations earned particularly high 

praise. The commitment that the industry has displayed is now 

driving us forward as we prepare for the European Heat Pump 

Summit 2021 and Chillventa 2022, both of which will be back at 

Exhibition Centre Nuremberg.” 

Covid-19:  a key issue for refrigeration experts too
Topics covered by the Chillventa Congress and product 

presentations at the Chillventa eSpecial spanned the entire 

spectrum of recent developments related to refrigeration, AC, 

ventilation and heat pump technology from research, development 

and real life, along with the current policy framework.

The coronavirus was a major topic that was addressed in 

detail in all segments of the industry at both the Chillventa 

Congress and presentations. As a critical link in feeding the 

world’s population, the refrigeration chain was also presented and 

analysed in depth. One particularly informative presentation with 

facts and figures was devoted to hydrogen. This objective 

information helps to view the current hype surrounding this issue 

in the right light. Refrigerants, in particular the circular economy, 

illegal imports and low-GWP refrigerants, were described and 

discussed comprehensively.

More than ten presentations explored heat pumps, from 

tumble dryers to applications in the district heating network. Talks 

about hybrid systems (that can heat and cool at the same time) 

were also extremely popular. Five presentations looking at the 

situation at computer centres in Germany, including the impact of 

the coronavirus pandemic, delved into the latest figures, trends, 

challenges, current and future solutions.

Daniela Heinkel, Chillventa Exhibition Director at 

NürnbergMesse notes,  “Following the success of the Chillventa 

eSpecial, we are now optimistic about the future and kicking off 

preparations for the European Heat Pump Summit and the next 

Chillventa full of energy. We look forward to welcoming the 

community back to Nuremberg in person soon.” The feedback 

has been incredibly positive.

European Heat Pump Summit 2021 and 

Chillventa 2022
Preparations for the next milestones are now getting underway 

with fresh momentum: the European Heat Pump Summit will take 

place on 26 and 27 October 2021 and regular Chillventa is 

scheduled to take place at the exhibition centre Nuremberg from 

11 to 13 October, 2022.  n

 Image Source: NürnbergMesse 

Federal skills competition, 

NuernbergMesse / Frank Boxler 

ASERCOM + EPEE Symposium, 

NuernbergMesse: Frank Boxler                                                                                                                                     

International refrigeration, AC, ventilation and heat pump community just wrapped up three 
days packed with enthralling presentations, new products and intense interactions. The 
Chillventa eSpecial, which was accompanied by the Chillventa Congress, featured many 

highlights from 13 to 15 October.
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VENTILATION OPTION 

IN COVID RISK TIMES

Glaring is the fact, that ventilation concerns have become 
an immense part of conversation around public health, 
safety, pollution and indoor spaces, right now. Some 
experts bicker that virus is airborne in indoor spaces. 
The emerging evidence behind airborne transmission 

conflates issues like ventilation, improved IAQ,  
and air filtration provided by HVAC systems  

to reduce risk of virus transmission through the air …
- Gopal Krishna Anand
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O
ngoing health crisis triggered by pandemic has brought 

the debate on IAQ from HVAC industry circles to the 

attention of public and masses. For that reason, HVAC 

strategies may include protection through increased ventilation, 

improved filtration, and indoor air-cleaning to contain pollutants 

and Covid risks. Indoor spaces can be more risky than the 

outdoors, since it is rather not possible to keep people apart and 

there is less ventilation indoors. One of the simplest ways - to 

prevent the indoor spread of any virus - is to increase the volume 

of outside air that comes into the building. It’s better to take 

precautions through HVAC improvements to reduce the potential 

for airborne transmission. 

Ventilation and Air filtration: ASHRAE and  

EPA position
Increasing the amount of outdoor air coming indoors is a 

constructive way to lowering the concentrations of indoor air 

pollutants including any viruses that may be in the air - is to 

increase the amount of outdoor air coming indoors. Ensuring 

proper ventilation with outside air can help reduce the concentration 

of airborne contaminants, including viruses indoors. National Air 

Filtration Association says, while some higher-efficiency filters 

can remove particles that contain Covid virus, low-efficiency 

filters—less than MERV 8—are unlikely to make a difference. 

Filtration and irradiation are suggested as common methods of 

purifying contaminated air. 

EPA’s position is that improvements in ventilation and 

filtration cannot eliminate the risk of SARS-CoV-2 transmission on 

their own. It suggests increasing ventilation and air filtration along 

with implementing other precautions like social distancing, 

wearing cloth face coverings or masks, surface cleaning and 

disinfecting, and hand-washing. The Centers for Disease Control 

and prevention (CDC), Environmental Protection Agency (EPA), 

and Occupational Safety and Health Administration (OSHA) - all 

recommend regular cleaning and disinfecting commonly touched 

surfaces in public indoor spaces, including workplaces.

ASHRAE’s position is that ventilation and filtration provided 

by HVAC systems can reduce airborne concentration of covid 

virus and thus the risk of transmission through the air. Ashrae 

recommends that building operators use a filter with a Minimum 

Efficiency Reporting Value (MERV) of 13, but suggests that a 

MERV 14 filter is preferred. 

MERV system for filters
MERV system on the measurement scale (1-16), created by 

ASHRAE, is designed to report the effectiveness of air filters.  

Smaller particles are captured through filters with a higher MERV 

rating. A usual business, including a restaurant, might have a 

MERV-8 filtration system, which captures larger particles.  “Those 

filters don’t do anything really for COVID,” said Patrick O’Neill, 

North American president at mCloud Technologies, that works 

with retailers and restaurants to ensure their 

indoor air quality meets or exceeds 

commercial building standards 

established by Ashrae. As ventilation 

becomes another top-of-mind COVID 

safety protocol, restaurants need to 

examine their HVAC systems.

 Patrick O’Neill, North American 

president at mCloud Technologies  

Indoor spaces are more risky 
than outdoor spaces where it 

might be harder to keep 
people apart and there’s  

less ventilation.
- CDC
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said, “MERV-13 looks like it’s covered with a cotton cloth. It’s like 

an accordion inside so you’ve got a lot of surface area that the air 

has to flow through. That’s really the threshold that most people 

consider effective for removing a meaningful amount of virus load 

from the air.”

HVAC System Market to grow at 6.5% CAGR
The opportunities in developing markets continue to grow with 

innovations driving the HVAC Systems market. Safety device 

protects HVAC systems from any electrical hazards. The global 

HVAC system market size is expected to grow from USD 202 

billion in 2020 to USD 277 billion by 2025, at a CAGR of 6.5%. 

The market growth is fueled by growing demand for energy-

efficient solutions, rising government incentives, and an increasing 

trend of smart homes. Smarter technology has enabled customers 

to control processes such as ventilation through smartphone 

apps., while other mobile technologies enable preventative 

maintenance and service programs. 

WHO’s guidance on ventilation and AC systems
For safety, World Health Organisation (WHO) along with World 

Meteorological Organization Joint Office for Climate and Health 

and U.S. National Oceanic and Atmospheric Administration, has 

recommended several steps to improve indoor ventilation and air 

filtration to improve air.

WHO’s COVID-19 Dashboard

WHO’s 194 Member States are expected to adopt a resolution 

to strengthen preparedness for health emergencies, at the 

resumed 73rd World Health Assembly. It calls on the global 

health community to ensure that all countries are better 

equipped to detect and respond to cases of COVID-19 and 

other infectious diseases.  Globally, as of November 11, 2020, 

there have been 5,12,51,715 confirmed cases of COVID-19, 

including 12,70,930 deaths, repor ted to WHO, since the star t 

of the pandemic.

WHO’s guidance on ventilation and air-conditioning systems in 

the context of COVID-19. Steps can be undertaken to improve 

ventilation and air conditioning in public spaces and buildings. 

Operating commercial office buildings, under epidemic conditions, 

require a holistic framework during the crisis and the restoration 

to a new normal after the public health emergency has ended.

•  Consider using natural ventilation, opening windows if possible 

and safe to do so.

•  For mechanical systems, increase the percentage of outdoor 

air, using economizer modes of HVAC operations and 

potentially as high as 100%. 

•  Consider running the HVAC system at maximum outside 

airflow for 2 hours before and after spaces are occupied.

•  Increase total airflow supply to occupied spaces, if possible.

•  Disable demand-control ventilation controls that reduce air 

supply based on temperature or occupancy.

•  Improve central air filtration.

Comprehensively, to properly manage or upgrade HVAC 

systems, businesses, employers and building managers will 

need the services of facilities staff and vendors. Additional 

precautions are warranted in facilities that remained unoccupied 

during stay-at-home orders. Standing water in plumbing and 

ventilation systems is vulnerable to legionella incursion, 

resulting in Legionnaire’s Disease infections.

Cloth face coverings and surgical masks can impede flow 

of aerosolized par ticles from an infected individual but are not 

recognized as PPE that filter out par ticles. A wide range of 

options are available to choose from - to help protect citizens.  

EPA has now approved more than 500 surface disinfectant 

products for use against coronavirus that causes COVID-19. 

This is important for ensuring businesses, families, schools, 

and other organizations have as many tools as possible to 

disinfect surfaces and protect themselves and families against 

the novel coronavirus. 

Restaurants: Cleaning indoor air 
Since the pandemic hit in March, restaurants have been 

focusing on curbing spread of the coronavirus by expanding 

sanitation of high-touch surfaces, adding barriers between 

tables, creating more outdoor seating, wearing masks and 

implementing distancing protocols. But now, the industry faces 

one more safety challenge: cleaning indoor air. “We’re turning 

the air over several times per hour in the room,” said Marc 

Zimmerman, chef-owner of GOZU in San Francisco. Prior to 

reopening his fine-dining concept in October, he installed a UV 

irradiation sanitizing system in the dining room. The hospital-

grade system safely sanitizes ceiling air in the intimate 45 seat 

restaurant. Several restaurant owners now have to look at how 

to ‘scrub’ air by using pathogen-killing UV-C light or upgrading 

ventilation systems. The move comes - as health authorities 

learn more about how COVID-19 is spread. 

Major cities globally, have listed ventilation guidelines for 

restaurants with indoor dining. Both recommend restaurants 

install higher MERV-rated filters. Allowing dine-in with capacity 

restrictions in late September, restaurants should use MERV-13 or 

higher filters or use an industry equivalent.

UV-C light is germicidal. With some HVAC systems unable to 

accept MERV-13 or higher filters, some restaurants are using 

UV-C devices in ducts. That can be the “preferred approach for 

forced air HVAC systems, which are the most common types 

found in restaurants.” Ultimately, when it comes to ventilation 

systems, it needs to be certain to treat the restaurant the same 

way you’ve been told to treat yourself: Follow safety protocols.

Air sanitizing vs. ventilation 
Officials with the CDC and Prevention say COVID-19 is primarily 

spread through respiratory droplets; when near another person. 

In late September, when New York City allowed restaurants to 

reopen for indoor dining, the city told restaurants to examine 

their ventilation systems — even recommending a minimum 

standard for filters. “Such environments and activities may 

contribute to the buildup of virus-carrying particles”, CDC stated 

in an October 5 memo titled, “How COVID is Spread.” 
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Zimmerman said, “As a chef, we’re definitely not pandemic 

exper ts.” He and his par tner settled on UV Guardian, a product 

that uses UV-C light to eliminate both airborne and contact-

surface pathogens. UV-C has the most energy of the three 

types of UV light, and is known to destroy other types of 

coronaviruses, according to the National Academy  

of Sciences. 

Exper ts say UV light is one way to sanitize indoor air, but 

the main way to curb spread of the novel coronavirus is 

through proper ventilation. That’s why the CDC, state and local 

health officials have consistently recommended outdoor dining 

over indoor dining during the pandemic. There is new guidance 

for restaurants when it comes to indoor air circulation. CDC 

says COVID-19 can sometimes be spread by airborne 

transmissions when small droplets and par ticles linger in the 

air for minutes to hours. The restaurants, should have, cer tified 

exper ts check ventilation systems to ensure 

they function properly. The CDC also 

recommends increasing the “circulation 

of outdoor air as much as possible” by 

opening windows.  

 Dr. Mark Ereth, chief medical 

officer at SecureAire LLC says, “This is 

an exceedingly complex problem with no 

simple solutions. I think that’s the most 

important thing that people have to understand.” 

While it’s not energy efficient, some building and health 

experts also recommend businesses open dampers to flood 

indoor spaces with fresh outdoor air as a way to dilute  

indoor contaminants.  

Indoor thermal comfort 
In the longer term, consideration of infectious disease 

transmission needs to be embedded into building ventilation 

regulations and associated statutory guidance - in the same 

way - that energy, comfor t and air quality have been 

incorporated. Scientific Advisory Group for Emergencies 

(SAGE) exper ts state in a paper released, “Ventilation is an 

important factor in mitigating against the risk of far-field 

(>2m) aerosol transmission … Activities that may generate 

high levels of aerosol (singing, loud speech, aerobic activity) 

are likely to pose the greatest risk; in some spaces even 

enhanced ventilation may not fully mitigate this risk.” 

HVAC system should be operated and maintained consistent 

with its instructions, to provide acceptable indoor thermal 

conditions, which is normally in the range of 68-780F (20-250C) 

and 40-60% relative humidity, curtailing the spread of COVID.  

Ereth and O’Neill say, pathogens live longer in very dry or  

very wet environments, so keeping relative humidity in this range 

is good for restaurants. 

  Dr. Kevin Van Den Wymelenberg, director of Institute for 

Health in the Built Environment states, “We’ve designed 

buildings for 100-year floods.”Now we have to learn to design 

for the 100-year flu.” While the scale of the 

current pandemic is new, the need for 

architects to prioritize human health is 

not, says Dr. Kevin. The common sign 

among all these changes is that they 

will happen only, if public continues to 

prioritize indoor health after the acute 

crisis of pandemic has passed.

Professionals who operate school, 

office, and commercial buildings should consult 

guidance by ASHRAE and other professional organizations for 

information on ventilation and air filtration to help reduce risks 

from the virus causing COVID-19. ASHRAE recommends to 

follow guidance of CDC, which includes minimizing contact as 

much as possible. Devices like ultraviolet germicidal irradiation 

(UVGI) are helpful eliminating virus. Using EPA-registered 

cleaning and disinfecting products according to their label 

instructions is the best way to ensure that any indoor air 

pollution risks are reduced.

Further, for HVAC contractors, 2020 has been a year of 

constant changes. Even now, with the future of the pandemic 

uncertain, contractors need to consistently revisit company policies 

to ensure they are keeping technicians and customers safe.

Concluding remarks 
Ventilation is essential to cleaning air and disinfecting for 

improved indoor air quality. Homes are generally the safest 

environment we have.  Regardless of the kind of home we live 

in, we are being optimistic to stay there as much as possible to 

mitigate the spread of COVID disease. Public health officials 

agree that one of the simplest ways to prevent the indoor spread 

of any contagious virus is to increase the volume of outside air 

that comes into our buildings. 

Ventilation and air conditioning companies are developing 

new solutions and working in partnership with control suppliers, 

with those who specify and regulators specially - to resolve.  

Nevertheless, it is clear the trend will continue even when the 

Covid-19 emergency is finally tamed. This will widen the 

concept of sustainability in construction, aiming with objectives 

which includes health, wellness and workers’ productivity. 

So, before long but soon, ventilation options, regulatory 

requirements, building end-user requests, and tools to mitigate the 

virus associated risks, will make IAQ an essential aspect of 

specification for approval and creating standards. Truly, environmental 

goodness and health prospect for public may necessitate increasing 

innovations. Realizing, that the whole is more than some of its parts; 

in the long run, creating holistic environments is imperative. It will 

shore up human beings immune function making them apparently 

impervious to external pathogens causing infection.

Summing up: carrying caring concerns, the 2020 global 

pandemic has accelerated interest and awareness of the risk-free 

indoor air space in built environment dealing with such ongoing 

intricacies in future.  n
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W
ith urbanization, the public is 

increasingly surrounded by 

skyscrapers, which contribute 

to global warming. One of the main energy 

consumers in any building is the Heating, 

Ventilation, and Air Conditioning (HVAC) 

system. The HVAC system accounts for 

more than 40% energy consumption alone 

of any building. It is almost 17% of total 

electricity consumption worldwide, and 8% 

of worldwide greenhouse emissions. The 

system may deplete non-renewable 

resources, such as fossil fuels used for the 

generation of electricity or thermal energy. 

This contributes to environmental pollution 

in the form of discharge of contaminated 

water and air, lubricating oils, refrigerants, 

heat transfer fluids, particulate matter, and 

microbiological organisms. 

By correctly insulating pipes, installing 

accurately sized units, and considering 

various types of HVAC devices, it is 

possible to save significant amounts of 

money while practicing sustainable 

business. However, one should be mindful 

that size affects pricing, too. A unit that is 

too small will not be able to keep up with 

demand. The results may be a shorter life 

span, uncomfortable temperatures, and 

greater energy use. A system that is too 

large costs more to purchase, will cycle 

more frequently, and will result in higher 

energy cost and wear. In either case, an 

improperly sized unit will result in 

economic loss. The best purchasing and 

operational cost estimates may be 

obtained from manufacturers. 

The energy-efficient HVAC technologies 

for buildings have the potential to provide 

economic and environmental benefits. 

With proper planning and optimizing 

energy-efficient HVAC technologies, the 

Energy-Efficient

HVAC
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potential in energy-saving can be achieved 

by up to 40%.

Today, HVAC systems are designed as 

per energy standards codes, such as 

American Society of Heating, Refrigerating 

and Air Conditioning Engineers (ASHRAE) 

standards, to achieve higher levels of 

green building Leadership in Energy and 

Environmental Design (LEED) ratings. 

There are current HVAC technologies that 

are considered energy-efficient, improve 

environmental performance, and reduce 

total system costs. These technologies are 

described below:

• Underfloor air-supply systems/

underfloor air distribution (UFAD) 

This is an alternate method of 

conventional ceiling airflow duct. UFAD 

is a cost and energy-efficient method. 

All the external ventilation occurs near 

the occupants. Typical applications are 

large, high spaces like convention 

centers and airport terminals. This 

method is known as displacement 

ventilation. Another approach utilizes 

cabling systems for delivering 

conditioned air. It is flexible with the 

potential to deliver thermal comfort, 

ventilation quality, and savings. 

However, issues of discomfort due to 

dust and draft need to be investigated.

• Desiccant-based cooling systems/

DeVAP (Desiccant Enhanced 

Evaporative) HVAC

These systems deliver cooling/heating 

with evaporation/desiccation in 

conjunction with thermal energy sources. 

Commercially available desiccants are 

silica gel, activated alumina, and titanium 

silicate. These systems use less 

electricity than a typical HVAC system 

with no harmful refrigerant (like R-32). 

Desiccant-based systems are more 

economical than refrigeration systems at 

lower temperatures and moisture levels. 

Typically, a desiccant dehumidification 

system is utilized for applications below 

45% RH down to 1% RH.  The difference 

in the costs of electrical power and 

thermal energy (i.e., natural gas or 

steam) will determine the ideal mix of 

desiccant to refrigeration-based 

dehumidification in each application. If 

thermal energy is cheap and power costs 

are high, a desiccant-based system will 

be most economical to remove the bulk 

of the moisture from the air. 

• Variable flow volume (VFV) systems

VFV systems are ductless systems that 

are highly flexible in capacity and 

design. These systems use multiple 

compressors and provide part-load 

performance and zoned temperature 

control, saving energy while ensuring 

occupant comfort.

• Demand-controlled ventilation

Demand-controlled ventilation systems 

regulate ventilation and cooling, 

according to feedback provided by 

sensors and controls. Adjusting 

ventilation, based on occupancy can 

result in cost savings. Furthermore, 

using CO
2
 sensors can reduce over-

ventilation. The biggest gain from this 

strategy is realized in low occupancy 

buildings. However, their use might be 

resisted by local regulatory bodies.

• Solar cooling and refrigeration

Various systems using solar power to 

provide cooling and ventilation exist. 

The availability of solar energy 

coincides with demand for cooling and 

therefore, provides a supply-demand 

match. Furthermore, these systems 

are environmentally friendly and reduce 

dependency on fossil fuels.

• Thermal energy storage

Thermal energy storage provides cooling 

capacity by extracting heat from storage 

material, such as ice or chilled water. It 

shifts the energy usage of HVAC systems 

from on-peak hours to off-peak hours 

when rates are lower, thus reducing 

energy consumption and capital costs.

• Energy recovery ventilation (ERV)

In ERV, energy is recovered in the 

exhaust air stream and uses a 

precondition (temperature and 

humidity) to supply air in the building. 

This process captures both heating 

and cooling output from the wastage 

outdoor stream. During summer ERV 

can pre-cool and dehumidify exhaust 

air, and during winter it preheats the air 

supply. ERV technologies save energy 

by reducing heating and cooling loads.

Performing regular maintenance on 

existing systems can optimize performance 

and reduce costs. This includes checking 

for leaks on the boiler, running a 

combustion-efficiency test on the HVAC 

system, running a periodical test for carbon 

monoxide (CO), removing corrosion 

regularly, and ordering general inspections 

to find out if this requires a basic repair or 

total replacement.

There are a number of simple, low-cost 

or no-cost methods of reducing the utility 

bill. These methods include giving special 

attention to the ductwork, considering zone 

heating, considering a programmable 

thermostat with a program that makes 

sense, testing economizers twice  

per year, and, if needed, replacing the 

economizer altogether.

Conclusion
When it comes to HVAC, there are many 

options to consider. If properly studied, it is 

possible to save a significant amount of 

money by selecting the best option and 

carrying out proper system maintenance. 

Ideally, these factors should be considered 

during the planning of a building’s 

construction. When this is done, the quality 

of human life improves substantially.

Here, this disclaimer informs readers 

that the views, thoughts, and opinions 

expressed in the article belong solely to the 

authors, and not necessarily to the author’s 

employer or organization.  n
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Fire and Life Safety
via IoT integrated systems

Efficient Management of 

The article highlights the importance of efficient management 
of fire and life safety systems within a facility. It also speaks 
about some of the latest IoT integrated systems capabilities, 
to provide customised measures to battle a fire situation 
efficiently with minimal damage to the property or occupants 
within the building, at the time of a catastrophe.

T
he HVAC industry is continuously 

evolving, adapting to new norms, 

regulations and advanced 

technology. With the rise of the Internet 

of Things (IoT) HVAC capabilities have 

advanced far beyond temperature 

control and air circulation. Integrating 

HVAC systems with security and life 

safety systems facilities can establish a 

safer environment. 
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IoT Sensors
IoT sensors form a major part of a ‘Smart 

Building’. Smart buildings are capable of 

controlling and monitoring the buildings 

mechanism and electrical equipment via a 

computer-based control system installed 

in buildings, known as Building 

Management Systems (BMS). BMS helps 

to monitor and control ventilation, lighting, 

power systems, fire systems, and security 

systems within the smart buildings. 

Temperature Sensors
Temperature sensors are configured to 

detect temperatures in the normal range. 

However, there are special heat-proof 

sensors that can detect  temperature of the 

fire. These sensors are capable of detecting 

fire even before they emit smoke, provide 

fire-fighters clues on the intensity of the 

fire, allowing them to alter their equipment 

and approach accordingly.

Prevention & Suppression of 

Catastrophic Event
IoT powered fire safety doesn’t just keep 

us informed but also keep us safe. The 

latest technology can already link a fire 

alarm or carbon monoxide detector with 

home appliances, such as an oven. If  

the system detects a fire or carbon 

monoxide, it automatically shuts off these 

combustion sources.

Several buildings have sprinkler 

systems, which function on the condition 

in which office equipment is cheaper to 

replace than an entire building. Gas and 

chemical solutions are also available, 

which minimize damages but are unsuitable 

for populated areas. IoT offers streamlined 

fire-fighting capabilities to put out small 

fires; staying put until the emergency 

crews arrive. A smart IoT enabled fire 

system is capable of deploying customised 

measures depending on the nature of the 

fire and occupants in the room to minimize 

damage to the facility. Automated 

management eliminates human errors and 

costs associated with manual checks, 

providing much higher asset visibility.

IoT sensors, can not only identify a 

fire but also tell you where it started, at 

what pace it is spreading and location 

thereof. Smart fire detectors and alarms 

can report, if they are running low on 

battery for efficient maintenance. IoT 

sensor can indicate if a fire extinguisher is 

missing. It can also alert the people within 

the building through an alarm intimating 

them to evacuate.

Fire Dampers
Fire dampers are used when room 

temperatures rise around 1650F at which 

the damper’s fusible link melts triggering 

its door to shut; to avoid more damage. 

The damper prevents spread of fire through 

heating, ventilation, and AC ducts, helping 

stop the spread of fire throughout the home 

or building. Dampers also prevent smoke 

from travelling through the building’s 

ductwork in the event of a fire.

Modern smoke control dampers are 

equipped with damper position, monitors 

and damper motor controls through the 

use of self-test software programs. Each 

smoke control damper can be accessed,  

at the touch of a button. Dampers  

rotate between fully-open to fully-closed  

to confirm adequate operation – any 

failures are reported to the fire alarm 

control system.

Integrated System Testing
The concept of various life-safety oriented 

building systems working together is not 

new. However, the requirement to test their 

integrated operation is a significant change. 

The National Building Code of Canada now 

refers to CAN/ULC-S1001 Integrated 

Systems Testing of Fire Protection and Life 

Safety Systems to ensure building systems 

that provide fire protection and life safety, 

are integrated and functioning, efficiently. 

In the past, individual systems may 

have just provided inputs or outputs which 

were never tested to prove they acted in 

harmony. The new requirement demands 

that a test is carried out to ensure all 

integrated systems which contribute to 

life-safety functions will work unitedly.

Improve Building efficiency
Systems integration can identify faults or 

upgrades required in current 

infrastructures such as HVAC, Fire and 

life safety systems to provide a greater 

return on their equipment investments. It 

can also spot unrealized inefficiencies 

within a facility through extensive analysis 

and diagnostics. 

The integrated system helps enhance 

productivity and replace any equipment 

that is slowing down operations within an 

estimated budget. Additionally, an 

integrator takes on planned and predictive 

maintenance to make certain that all 

building systems are properly serviced to 

operate most efficiently throughout their 

life cycles.

Processes are automated and 

streamlined, reducing human error. As the 

building and life safety industries continue 

to grow so will the systems integration 

advance. From sensors that aler t  

HVAC systems of fire to HVAC systems 

assisting with more immediate responses, 

these cases only showcase a small 

percentage of how systems integration  

can lead to safer, smarter and more 

efficient environments.  n
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Systems integration can 
identify faults or upgrades 

required in current 
infrastructures such as 

HVAC, Fire and life safety 
systems to provide a 

greater return on their 
equipment investments.

It can also spot unrealized 
inefficiencies within a 

facility through  
extensive analysis and 

diagnostics. 
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T
he construction industry contributed about 8% of India’s 

gross domestic product (GDP) in fiscal 2019-20, generating 

revenue of ₹10.5 trillion, according to the National Account 

Statistics: Ministry of Statistics and Program Implementation, 

Government of India, 2019-20. A unit increase in expenditure in 

the construction sector has a multiplier effect with a capacity to 

generate income as high as five times. The government 

construction projects, such as new airports, smart cities, and 

other projects across key locations, are providing a boost to the 

rising Indian construction industry. Additionally, due to the high 

demand for office spaces in the country and the country’s 

success in its maiden REIT (Real Estate Investment Trust), there 

is a rise in investor activity in the commercial segment.

At the beginning of 2020, the construction sector was reeling 

with multiple challenges, including a lack of capital and credit 

avenues, insolvencies, and regulatory burden. The industry was 

later deeply affected by the COVID-19 pandemic across the globe, 

including in India. It has impacted the fast-growing construction 

market, which has been hit hard in the past two decades. The sector 

is facing several challenges, such as supply chain disruption, 

project slowdown due to a shortage of subcontractors and 

materials, and the termination of contracts to control expenses. 

Also, the change in work culture, such as work from home, relaxed 

lockdown, and social distancing, may hamper the growing 

commercial space and the construction industry as a whole.

Green Buildings are a step toward a 

Sustainable Environment
Green building involves using environmentally friendly and energy-

efficient processes and technologies throughout the building’s 

lifecycle from designing, construction, operation, maintenance, 

renovation, and deconstruction. Green buildings may cost 15-20 % 

more than conventional buildings. However, the long-term benefits, 

such as low operating costs with potential health benefits for the 

occupiers, make it a viable option. The call for sustainability is due 

to rapid urbanization and the expansion of construction projects. 

The concept of green building involves the usage of green/

environment-friendly materials, and the project should be designed 

to ensure higher energy efficiency and a lower impact on the 

environment. All stakeholders, including builders, architects, green 

consultants, and contractors, must collaborate to build an effective 

green building project. Green buildings help improve the 

environment’s ecology in numerous ways to reduce energy 

consumption by 20 to 30%, water usage by 30 to 50%, and 

significantly reduce waste generation through extensive recycling.

The concept of green building began in the late-1990s in India. 

In 2001, the IGBC (Indian Green Building Council) was formed as 

a part of CII (Confederation of Indian Industry) to build a 

sustainable environment by 2025. IGBC is also a founding 

member of the World Green Building Council, the nodal body of 

country councils from across the globe. Also, in early 2000, 

GRIHA (Green Rating for Integrated Habitat Assessment) was 

initiated, which is recognized as India’s green building rating 

system. It was developed by TERI (The Energy  and Resources 

Institute) and MNRE (Ministry of New and Renewable Energy). 

Since then, the green building movement in India has gained 

tremendous impetus over the years. The growth of green buildings 

in India is driven by increasing awareness, environmental benefits, 

government support, subsidies, and supporting regulations.

The Indian government and respective authorities introduced 

various regulations and guidelines, but they are voluntary:

• LEED (Leadership in Energy and Environmental Design) India 

Green Wave

of Change in the
Construction Sector
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is a green building certification program certified by IGBC and 

developed in compliance with the USGBC (US Green Building 

Council). It is a voluntary certification on green projects, 

which are conceptualized, designed, constructed, and 

operated as per IGBC ratings. It has 27 ratings to cover all 

typologies, including residential, commercial, industrial, 

hospitality, healthcare, and others.

•  GRIHA rating was adopted as the national rating system for 

green buildings by the Government of India in 2007. It consists 

of 34 criteria categorized across four sections.

• ECBC (Energy Conservation Building Code) was developed by 

the BEE (Bureau of Energy Efficiency) with its rating system 

for the buildings. Based on the energy-efficiency standards, 

EPI (Energy Performance Index) is set for a building and given 

clearance as an ECBC-compliant building.

• EDGE (Excellence in Design for Greater Efficiencies) 

certification is developed by IFC (International Finance 

Corporation), a member of World Bank Group, and CREDAI 

(The Confederation of Real Estate Developers’ Associations of 

India) to promote green building in India.

India is among the Top 5 Countries in Global 

Green Building Projects
India has emerged as one of the leading countries in terms of green 

building projects, though it is still in a nascent stage. As per 2019 

USGBC, India ranks third after China and Canada on the number of 

green technology projects and built-up areas. By pursuing LEED 

certification for buildings and spaces, India is not only contributing 

to economic growth and development but actively raising the living 

standard for its residents by providing more resilient, healthier, and 

efficient buildings and communities. As of January 2020, India has 

6,055 registered projects with a green footprint of about 7.61 billion 

sq. ft., including 1.4 million green homes covering 1.9 billion sq. ft. 

over 250 green factories, 1,800 green offices, 48 green townships, 

12 green cities, and 24 green villages, according to IGBC. Growing 

at an exponential rate, the Indian green building market is expected 

to reach about 10 billion sq. ft. by 2022.

Maharashtra, with 375 certified green building projects, leads the 

list, followed by Karnataka, Haryana, and Tamil Nadu. Apart from private 

companies, many government buildings are in the lead to get green 

certification due to strong support from the government across states.

Growth Potential may reach 12.5% in next three 

years in Green Building Market
According to a recent survey conducted by NAREDCO (National Real 

Estate Development Council) and APREA (Asia Pacific Real Estate 

Association), India’s real estate market is poised to hit $1 trillion by 

2030, making it the third-largest market worldwide. The intensifying 

threat of climate change has heightened the need for green buildings 

to benefit the environment, especially in high-end projects. As per the 

industry estimates, India’s green building market is projected to reach 

about $35 billion to $50 billion by 2022. The awareness about green 

buildings is on the rise, along with favorable policies. Most of the key 

players in the construction industry are focusing on green buildings; 

firms such as Raheja Corp, DHL Group, GMR Infrastructure, TATA 

Realty, Mahindra, Kalpataru Constructions, Larsen & Toubro Ltd, NCC 

Ltd, etc., have a presence in this sector.

The growth in the green building market is expected to bring 

enormous economic growth in the commercial and industrial 

sectors. As the market grows exponentially, there will be an 

increase in the number of professionals and also more demand 

from architects, technicians, energy experts, consultants, and 

others to have adequate knowledge of green buildings. IGBC and 

GRIHA have already started educating dedicated professionals. 

Currently, there are 4,487 IGBC-accredited professionals in India.

The development of smart cities has created an emphasis on 

green building and related concepts. The IGBC Green Cities rating 

system, which is a voluntary and consensus-based program, was 

developed with the support of the IGBC Green Cities Committee. 

The IGBC Green Cities rating system is the first of its kind in India to 

address environmental sustainability in emerging cities. The rating 

system enables the development authorities and developers to 

apply green concepts and planning principles to reduce environmental 

impacts that are measurable and improve the overall quality of life. 

IGBC and MSCL (Mangaluru Smart City Limited) have signed an 

MoU to boost the green building initiatives in the city.

The Indian government is developing an initiative to target 200 

million square meters of green-certified buildings by 2022. 

Countrywide, green building policies have existed for many years, 

but the rate of adoption has been slow due to the lack of a level 

playing field. There should be intensifying emphasis by the 

government and other nodal agencies to build a sustainable 

environment and reduce the carbon footprint.  n

Exhibit 1: Top 10 States for LEED Certification, India, 2019

States No. of LEED 

certified projects

Certified Gross 

square meters

Maharashtra 373 10.3 mn

Karnataka 301 9.7 mn

Haryana 139 5.9 mn

Tamil Nadu 178 5.4 mn

Uttar Pradesh 95 4.8 mn

Telangana 106 4.1 mn

Delhi 75 3.1 mn

Gujarat 57 2.3 mn

West Bengal 40 1.9 mn

Rajasthan 21 0.9 mn

Arushi Thakur Upadhyay, 
Associate Director, Industrial Practice, 
Frost & Sullivan.
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C
urrently, HVAC systems attribute to 40% of the overall 

energy consumption. To put things in perspective, this 

could account to 10 to 20% of energy consumed by 

developed countries. Subsequently, such large energy consumption 

values have a deteriorating impact as building owners and tenants 

are forced to pay more for their heating or cooling applications. 

Considering the increased focus on climate change driven by the 

United Nation’s Sustainable Development Goals (SDGs), the HVAC 

industry is currently witnessing a paradigm shift towards energy 

Energy Efficient 

The tropical nature of the 
country coupled with rapid 

urbanization has made air-
conditioners a necessity. 

According to report 
commissioned by the 
Indo-German Energy 

Forum, India’s demand 
for cooling energy is 
expected to double 
its existing level by 

2027. This will 
have a significant 

impact on the 
growing energy 
utilization in 
buildings ... 

HVAC
Systems

Technologies for
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efficient alternatives to improve the energy and cost efficiency of 

traditional systems. Strong government interventions and  

energy standards have further propelled HVAC companies to 

explore sustainable innovations that can address current  

HVAC requirements.

Intelligent technology that promotes energy 

efficiency
India’s smart cities have provided additional impetus to the HVAC 

industry to provide sustainable and affordable solutions.

• Adoption of Industry 4.0 technologies: Smart buildings play 

a central element and this has paved the way for the 

integration of digitalization and relevant Industry 4.0 

technologies in the HVAC industry. This is expected to 

redefine the next generation of HVAC systems and augment 

its existing applications. Smart HVAC solutions will be able 

to substantially improve energy efficiency while providing 

cost savings to the end-user. This system will further  

be able to improve agility and respond to dynamic  

customer requirements.

• Role of intelligent pumps: Pumps are at the heart of any 

HVAC system and are instrumental in driving efficiency. 

Intelligent and energy efficient solutions can replace 

traditional counterpar ts and increase energy savings. 

Example: Grundfos’ pumps are equipped with permanent 

magnet motor having integrated frequency converter and 

controller, that helps adjust speed and flow on the basis of 

its requirements. Typically, in buildings, uncontrolled 

excessive consumption of energy during periods of low 

HVAC requirements are the central reason for an expensive 

electricity bill. Intelligent pumps will be able to optimize 

energy utilization on a need basis. They can also operate for 

long periods of time with minimal manual intervention or 

downtime. Additionally, the pumps are also equipped with 

sensors to provide actionable insights on consumption 

patterns and provide predictive maintenance capabilities.

•  Sensor based technology: Smart sensors integrated with 

intelligent pump solutions can be used in buildings to 

proactively analyze the data generated from the HVAC 

system. This can be later used to identify and share 

insights on the functionality of the system to the customer 

or a HVAC technician. For example, sensors can be used to 

identify specific zones in a building that are more prone to 

high temperature or specific floors that would need 

additional HVAC support. This will help the system address 

these requirements specifically instead of increasing 

heating or cooling for the entire building. Sensors are also 

being used to detect potential areas of failure in the system. 

This can be done by monitoring processes and sending 

relevant aler ts on a real time basis. The predictive 

maintenance capabilities enables a planned maintenance 

and reduces any unexpected surges or costs. Additionally, 

there are various other sensors embedded in smar t 

buildings to optimize the performance of its HVAC system.  

For example, temperature sensors can be used to 

automatically assess and control indoor temperatures.

• Cooling towers to optimize air conditioning: These towers are 

used to remove excess heat from an air conditioning system 

if the heat cannot be utilized elsewhere. This is a reliable 

method of disposing low-grade heat without impacting the 

HVAC system. Intelligent pumps play an important role in 

fueling these processes. The usage of best practices in the 

tower’s operations will ensure that they remain energy 

efficient and do not fur ther contribute to the energy 

consumption. Cooling towers also reduces the pressure on 

the HVAC system of a building to some extent. They are 

typically present in large commercial buildings such as 

hospitals and airports, and industries.

• Automating HVAC processes: With smart buildings expected 

to be the norm in the future, automated processes are going 

to be imminent. This will minimize the need for human 

intervention to operate HVAC systems and enable remote 

monitoring of processes. An automated HVAC system will be 

able to dynamically respond to requirements and adjust 

temperatures. It also provides significant cost savings 

throughout its lifecycle. Such innovative solutions are going 

to be key attractions of buildings in the next few years.

It is also crucial to increase awareness among end users on 

the importance of energy efficient solutions and their benefits. 

Awareness levels will directly correspond to the overall rate of 

adoption. Energy audits can also be conducted in individual 

buildings to understand their energy requirements and suggest 

relevant technologies that can address its issues effectively.

Innovations in HVAC
Technological advancements in the HVAC industry will ensure 

that they can be more sustainable and efficient. Companies are 

driving their innovation processes to make an end-to-end 

sustainable HVAC system the new reality. This is expected to 

have a significant impact on the energy efficiency provided by 

the HVAC system and subsequently have a positive impact on 

the environment. 

Additionally, India will also benefit from solar driven HVAC 

systems.  It can potentially reduce energy consumption by  

30 to 65% by improving performance and the scalability of the 

system while reducing the overall carbon footprint. This would 

require continuous support from the government and other 

stakeholders in terms of policies and infrastructure guidelines to 

make this a mainstay in buildings across the country.  n

Gaurav Mathur

Head, Business Development
(Building Services), Grundfos India.
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F
or many users of air conditioning systems, a heat 

pump is a reversible unit which can cool when it is 

warm and warm when it is cold. However, heat pumps 

have many other things and perhaps we need to introduce 

new names which will tell what the system is actually 

supposed to do. In some heat pump systems, we will see 

steam production using recovered heat as source for the heat 

pump. Some systems using water have been introduced in 

the market under the type name Mechanical Vapor 

Recompression (MVR) systems. It is basically also a heat 

pump but in an attempt to avoid confusion the MVR 

nomination has been attached to this type of system. A heat 

pump producing hot water at 90°C using waste process heat 

at 40°C. This is a heat pump cycle like any other heat pumps 

the main difference being that you use both the warm side 

and the cold side, so is this a process heat pump!

Are

heat pumps 

only for 
airconditioning!
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A traditional heat pump for domestic and small commercial 

applications can be seen hanging everywhere in countries with 

mild to medium warm countries.

What is often referred to as mini-splits are used in the 

millions, every year. In warm climates you see these systems 

hanging under the windows in high numbers. Figure 1 is from 

Beijing, but there are buildings with many more units hanging 

under the windows. Most of these units are reversible 

systems either cooling or heating the space in the  

apar tment. You can say when calculating the Coefficient of 

Performance (COP) that you are only using the energy that is 

removed from the occupied space or put in to the space. 

What if we could use both sides of the process at the  

same time?

For cooling the COP calculation will look like this:

This means that the high cooling capacity you get for the same 

absorbed power, the better your system is working. The COP 

heating is with a good approximation the cooling COP+1. 

However, if we use both sides of the cycle the equation looks a 

little different: 

This is the calculation you can do for an industrial and 

larger heat pump in a building where you can produce hot 

water while also cooling space, be it office or domestic space. 

In the commercial and industrial systems the heat pump 

technology has a great interest because you can become more 

competitive by reducing the production cost by managing more 

efficiently energy consumption. At the same time you liberate 

yourself from initiatives from the municipality targeting the air 

pollution, seen in many cities around the world. Also, the 

volatile prices for oil and gas will no longer be a concern for  

the production.

Heat pumps are expensive
When visiting potential heat pump buyers the sales person very 

often come across with the reservation that heat pumps are very 

expensive. Heat pumps are an investment which you have to add 

to the current park of equipment. But you can calculate the 

benefits in many ways. Here we will use a method shown in a 

German engineering handbook written by Cordin Arpagaus. The 

thoughts are published in papers presented at various 

conferences around the world and can be found on the Internet.

In Figure 2, some calculations are done showing that a heat 

pump can often be a good investment. However, in Germany the 

gas price has been very low and the tax on electricity high, 

which has made the investment a little more difficult, but in spite 

of this, a return on extra investment instead of a boiler of 3.3 

years is still attractive. Larger boilers tend to be closer in price 

COP= 
(Cooling capacity (kW)

(Absorbed power (kW)

COP= 
Cooling capacity (kW)+heating capacity (kW)

Absorbed power (kW)

Figure 1: A view from a hotel window in Beijing, China.
Figure 2: A calculation here showing an annual saving of 

55059€ and a return of investment of 3.3 years (Extra cost).

Cording Arpagaus: Hochtemperatur 

Warmepumpen, VDE verlag, page 113

Annual 

Saving

K_wp Annual cost with heat pump 34,798 55,059

K_GK: Annual cost with Gas boiler 89,857 €

KA, GK: Annual annuity costs with 

the heat pump (40,46 /kW)

40.46 €/kW

KA,GK:Annual annuity oost s with gas 

boiler (5,78 /kW) beased on 

assumptions:

5.78 €/kW

Kinvest,WP:specific investment costs 

with HP(420 /kW)

560 €/kW

Kinvest,GK: specific investment costs 

with gas boiler (60 €/kW)
201 €/kW

I:lnterests on investment (5%) 5 %

N: Service life (15 years); Change the 

value in ROl sheet

30 Years

A: Annuity(0,096) 0.065 (-)

Kw,wp: Maintenance costs of the WP 

related to the investment (2,5%)

2.5 %

kw,GK: Maintenance costs of the GK 

related to the investment (3%)

3 %

Kgas: Gasprice 0.0264 €/kW

Kel/Kgas: El/gas price relationship (-) 3.36 (-)

T: annual use time (40% of the year 

means 3504 h/year)

58.1 %

EtaGK: Degree of utilization of the GK 

(80%)

80 %

Etawp: Quality grade of the WP(45%) 55 %

CCOPH 3.60 (-)

Source 60 C

Sink 120 C
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compared to larger heat pumps and small boilers tend to be 

much cheaper than a comparable size heat pump. In other 

countries with higher gas price and lower electricity price the 

business case is much more favorable. If the El/gas price ration 

comes over 3, it starts to become a little difficult sell, but there 

are other benefits with a heat pump over the dependence of the 

gas supply, such as you can optimize the use of electrically 

driven appliances and if you plan for it you can take advantage 

of low tariff hours. Also you can be operational much faster 

when you intend to start the production. Remember that the 

boiler is running relatively long before you see any hot water 

leaving the system, the bigger the longer. Heat pumps can be 

producing heat and hot water much faster depending of the size 

and water volumes.

In many modern societies, heat pumps are also used a mean 

for balancing the electric grid. By engaging more or less power 

you can help the local electricity production become more stable, 

but this can come to a favorable price. This is attractive to 

customers that can store hot or cold water for later use in their 

production. There are many ways to modernize and strengthen the 

energy systems.

Emerging technologies
One of the newer systems applied for district heating system in 

Denmark is using water on the first stage and ammonia on the 

second stage. Figure 3 shows the concept where an axial 

compressor lifts the temperature in the water vapor to about 

35°C and the condensed water is pumped to the evaporator in 

the ammonia unit which then is the heat source for the heating 

of the district heating system. When the total system is up and 

running the capacity will be 12 MW. The hot water supply to the 

grid is 65°C. Both compressors are with variable speed drive.

The same concept can be used for producing air conditioning 

for an office building while producing warm water for the 

production of taper water or water for cleaning or many other 

uses. Water vapor compression systems is also being used 

experimentally for cooling production different machines with 

good results.

There is also a trend to produce hot water at temperatures over 

100°C and we see new solutions, solving some problems. In 

future, heat pumps will be able to produce water that can be used 

for production of steam instead of oil or gas. This is a challenging 

target because many things have to be upgraded to the higher 

temperature level in the refrigeration system. It is not a problem on 

the secondary side, since they have been there for many years. 

Also, the pressures and vibrations in a heat pump higher than in 

most hot water systems, which is the reason for the challenges to 

be solved.

With higher temperatures on the secondary side, comes the 

new lesson to be learned by the heat pump service persons. Hot 

water is a danger to take very serious. It is not hot shower, steam 

can become an instant death if not addressed properly. There are 

many rules for hot water systems, which is a new area of 

legislation and standards to understand for most heat pump 

service persons and designers. It makes the everyday more 

complex and challenging but also an opportunity for the future.

In summary
Heat pumps are a new area of opportunities and challenges that 

can transform the way we perceive and use energy. In future, there 

will be much more focus on decarbonizing the way the industry 

produces and use energy. Part of the backbone of the future 

energy system is that the heat pumps will play a very important 

role. The change has started and the sooner the modern energy 

management understands this, the sooner they can start to benefit 

from the possibilities offered already today. 

Emerging in the market are systems using water as the working 

fluid. These systems can be used both as chillers and as part of the 

heat pumps systems that will come to the market. Other solutions 

are also emerging but an analysis of the working fluids will show 

that hydrocarbons and water are the best solutions for producing 

high temperatures here meaning over 100°C.  n

Figure 3: Concept of a district heating system in a new part of 

the city. First stage is water vapor compression and second 

stage is an ammonia heat pump lifting the temperature to the 

final temperature stage, here 65°C. The harbour water 

temperature fluctuates from 4°C to 17°C in a depth of 2 meters.

DeltaThub 60 k

Capacity 500 kW

Country Germany 2019S1

Electricity 0.0887 €/kW

Gas 0.0264 €/kW

Kel/Kgas relationship 3.3598485 (-)

Prices exduded recoverable fees  

and taxes

Return on extra cost of investment 3.3 years

Return on full cost of invetment 5.1 years

Alexander Cohr Pachai,

Johnson Controls, Denmark.
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Ultra-Low Temperature Solutions To Meet 
Needs Of Pharmaceutical Customers

According to the World 
Health Organization, nearly 
20% of temperature-sensitive 
health care products are 
damaged during transport, 
and 25% of vaccines 
reach their destination in a 
degraded state due to breaks 
in the cold chain ... 

T
hermo King, by Trane Technologies, a 

global climate innovator, has expanded 

its portfolio of temporary storage 

solutions that can meet the unique 

requirements of global pharmaceutical 

companies developing COVID-19 vaccines. 

Pharmaceutical companies in final-stage 

clinical trials anticipate, they will require strict 

temperature controls to safeguard their 

products – down to temperatures as low as 

-70oC. Thermo King’s solutions can enable 

these companies and their distributors to 

ensure the efficacy of their products through 

the entire cold chain – from air transport to 

marine, rail, trailer, last-mile delivery and at 

storage points along the way. 

Dave Regnery, president and chief 

operating officer of Trane Technologies 

said, “Considering the urgent, global need 

for a COVID-19 vaccine, the world can’t 

afford breaks in the cold chain. Our new 

Cold Storage Solutions can maintain 

temperatures of -70oC for an extended 

period of time, can be leveraged to help 

reduce degradation of a vaccination, and 

most importantly, could prevent vaccine 

‘deserts’ or lack of accessibility.” 

Kishor Patil, Trane Technologies 

HVAC & Transport, India & SAARC 

Country leader said, “We are excited to 

introduce this end-to-end global solution to 

the India market to safeguard people’s 

health and safety by providing the 

‘unbroken’ link to cold chain solutions for 

COVID-19 vaccine distribution. In addition, 

we will further develop tailored products 

for local adaptations to meet the growing 

needs during and beyond the pandemic.”  

As one of the leading products of the 

Intermodal Transportation, we also have 

the SuperFreezer refrigeration unit with 

ultra-low temperatures down to -70°C that 

delivers unmatched low-temperature 

performance to maintain and deliver 

products of the highest quality, extending 

shelf life for increased profitability,   

Kishor added. 

“We have been engaging pharmaceutical 

and transport companies, policymakers, 

regulators and other industry partners to 

discuss ways to strengthen the cold chain,” 

said Regnery. “We know that we can help 

mitigate risk – we have a long history in 

cold chain expertise, and are actively 

working to innovate and address the 

complexities and potential challenges  

of the mass distribution of a temperature-

sensitive vaccine.”

In addition to launching Cold Storage 

Solutions, Thermo King has helped 

customers identify ways to maximize the 

range of dry ice, which is often used in 

vaccine transport and storage but has 

certain limitations. A container using dry 

ice to keep a product frozen may require 

re-icing, if it sits for an extended length of 

time or is exposed to extreme ambient 

weather. Thermo King offers storage 

solutions that can substantially extend  

the life of dry ice, or eliminate the  

need altogether.  n
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HVAC systems can easily catch fire. 
Therefore to avoid spontaneous fire 
damage and injury, it is important 
to be aware of sources of HVAC fire 
hazards. Though the chances of a fire 
may be less, the factors have been 
identified that pose a fire hazard and 
should be monitored or controlled to 
ensure safety. The author in this article 
highlights some important aspects and 
remarks that integrating fire and life 
safety systems with HVAC systems for 
both active smoke control and post-fire 
salvage or smoke removal ...

H
ealth and safety is one of the oldest HVAC concerns. Fire 

safety and public health drastically improved the quality of life 

amongst ancient peoples, through the construction of 

innovative HVAC systems. Working with HVAC machinery can greatly 

simplify certain tasks, but also leaves room for dangerous workplace 

accidents. With the Industrial Revolution, HVAC machinery became 

much larger and more complex, and the need for safety became a 

much more prominent concern. Topics in this category deal with the 

concern for human safety in and out the HVAC and the general well-

being and healthiness of the population. 

Further, the fire and life safety systems within high-rise buildings, 

as defined by the International Building Code (IBC) Section 403, serve 

to notify occupants of an emergency, suppress or control an active fire, 

evacuate or manage smoke in a fire area, and pressurize exit stairs for 

safe exit. There are many active and passive systems that provide life 

safety to occupants in high-rise buildings. Often they are integrated or 

work in unison to provide the safety intended. It is important to 

understand how they relate to each other in order to provide a proper 

approach to the design and installation of these systems.
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HVAC cooling off and fall has arrived, it’s a good time to circle 

back and check on the safety of the system. The most of electrical 

fires happen in small family dwellings during excess cold or hot 

due to an overloaded in the use of heating and cooling HVAC 

appliances. These fires are typically sparked by a malfunction in 

the wires. Bad electrical connections are the number one cause of 

these kinds of fires in HVAC systems. It’s more common to have 

a furnace within city limits and to have a heat pump outside city 

limits. If either of these fail, they can cause the HVAC system to 

overheat leading to a potential fire. 15% of house fires start from 

heating equipment in the cold climate. Make sure outdoor heat 

pump units and furnace units are free of any debris. Most heat 

pump systems have an air handler that is usually equipped with 

an emergency heat kit, or auxiliary heat. The air handler and the 

auxiliary heat kit are usually located inside in a closet or an attic, 

very much like a furnace.

Auxiliary heat is supplemental heat strips that come on to help 

the heat pump heat the home more quickly. Auxiliary heat can also 

be engaged when the heat pump is in defrost mode, on especially 

cold nights. The HVAC system that runs year round mainly 

producing cooling in the summer season and keeping warm in the 

winter season. Neglecting to update or replace old or broken parts 

will shorten its life span and can cause major headaches down 

the road. Not to mention old parts can break down and cause 

overheating, electrical failure and heavily increase the fire risk.

How to avoid HVAC fire hazards 
While it is possible for HVAC systems to catch fire randomly, 

regular maintenance as the best way to prevent instances of 

damage, leakage, or circuitry problems. Fire prevention does not 

begin and end with authorized inspections. To ensure the safety of 

the HVAC system, it is recommended that an active role in 

promoting safety. 

•  Prioritize control of any HVAC equipment used for smoke 

control so that the fire alarm control is the highest level of 

priority. This will override any other control signals to allow for 

the required airflow quantity for exhaust/makeup air, life safety 

damper closure and opening, and required unit shutdown. 

This may require bypassing hands-off automatic (HOA) or 

variable frequency drive (VFD) controls when life safety 

functions occur.

•  Each HVAC item that is required for smoke control or life 

safety systems (air handling unit smoke detectors, fire/smoke 

or smoke dampers, stair pressurization fans, smoke exhaust 

fans) may require a dedicated wiring connection to the fire 

alarm system. This is a parallel path from the HVAC control 

system if the fire alarm system is used for life safety control 

of the building management system (BMS). The BMS can 

monitor these connections, but no control can be given 

through the BMS unless the BMS is listed for smoke control. 

If the BMS is used for smoke control, and is listed, then the 

Smart building system integration
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manner in which the fire alarm and BMS share signals needs 

to be incorporated into the design. 

•  Carefully review which type of activation is required for smoke 

control systems as shown Fig.1. It is activated by the fire 

sprinkler system or the smoke detection system. For areas 

such as high-rise hotel tower corridors, a common method of 

activation is by smoke detection in the corridor. For low-rise 

podium smoke control zoning, a common method of activation 

is through fire sprinkler water-flow.

• If it is activated by fire sprinkler, then the sprinkler system 

zoning must match the smoke control zoning. Modifications 

to zone boundaries during construction will require 

modifications to sprinkler systems in the field.  

• If it is activated by smoke detector, then the detectors must 

be zoned to identify which units will activate the smoke 

control system and which will not.

• Some properties use both fire sprinkler and smoke 

detection to activate the same smoke control system. In 

these cases, both systems need to be coordinated with 

zone boundaries.

•  Coordinate zoning of HVAC equipment with the smoke control 

zoning. This will reduce the number of life safety dampers (smoke 

and combination fire/smoke) required in the system and allow 

proper unit shutdown and activation for a specific area without 

affecting other zones. Only a single zone in alarm will be affected 

for the active smoke control systems, but the fire alarm zone 

typically notifies both the area under emergency and adjacent 

spaces for evacuation and instruction. This is also important with 

fire/smoke dampers. Rather than splitting the branch ductwork 

within the adjacent zone, split the ductwork inside the zone to 

reduce the amount of fire/smoke dampers needed.

• HVAC fans can be used for post-fire 

salvage duty (smoke removal) provided 

they are equipped with the proper 

accessories. The IBC lists the base 

requirements for post-fire salvage systems 

in Section 403.4.7. An amendment has 

been added to the code to further define 

the equipment requirements. These include 

an approved secondary source of power in 

addition to normal power, additional fan 

belts, and service factor similar to active 

smoke control fans. Elevated operational 

temperature requirements are not typically 

necessary for post-fire salvage systems 

because the fans are operated after the 

emergency event where they exhaust cold 

smoke. The designer should verify that any 

local amendments to the smoke removal 

systems have not added any requirements 

for equipment. 

• For smoke removal systems, 

dedicated fire alarm connections to the 

associated purge fans are not required. 

This control can be completed by a signal from the post-fire 

salvage panel (either integral to the main active smoke 

graphics panel or separate) to the BMS to implement the type 

of control that is required to achieve the 15-minute air change 

for both exhaust and makeup air.

• The design should consider the benefits of using either 

dedicated equipment or non-dedicated equipment (HVAC 

fans). Dedicated fans are those used only for smoke control 

purposes and do not operate under normal HVAC conditions. 

They are typically used for stairwell pressurization and 

smoke exhaust systems. Because they are not used 

frequently they do not require as much maintenance, but 

they do require more frequent testing. Non-dedicated fans 

(HVAC dual-purpose fans) are allowed by code and can 

provide benefit to smoke control systems to reduce costs. 

They are used for normal HVAC and smoke control and can 

be beneficial because they are maintained more frequently. 

However, maintenance needs to be performed such that it 

does not impact the smoke control operation. This includes 

any changes to VFD controls. The expected temperature of 

smoke must also be taken into account when selecting the 

temperature rating for active smoke control equipment 

(through either UL 705 Power Ventilator listed smoke exhaust 

fans or by providing calculations to clarify a reduced 

temperature rating, which may be 200 to 250F for air handling 

unit fans).

•  The International Building Code requires ductwork that 

penetrates fire-resistance rated walls to be protected with fire 

dampers, smoke dampers, or combination fire/smoke 

dampers. Fire dampers are less expensive to install and 

Fig.1: Smoke detection and fire suppression system for building HVAC.
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maintain because they do not require power and smoke 

detection for control. Often fire/smoke dampers are the default 

because it is sometimes difficult to determine what type of 

wall is being penetrated. The design of the system needs to 

take into account the type of wall and the required damper to 

minimize costs, both upfront and ongoing, as well as reduce 

the complexity of the system. The layout of the ductwork also 

needs to be considered to minimize the amount of dampers. It 

is better to make one penetration into a corridor and feed the 

corridor with one duct than to penetrate with several lateral 

branch ducts, which require more dampers. 

•  VFDs are a great way to control the amount of air required 

under both HVAC and smoke control functions. Most VFDs are 

programmable to allow set-points to be used for smoke 

control functions. The VFDs need to be designed and installed 

such that the set-points established during smoke control 

testing are not changed in the field due to HVAC controls or 

other functions. It is important to recognize the relationship 

that the VFD plays in both smoke control and normal HVAC 

use. In addition, VFDs should be located in areas that provide 

a level of protection to the panel so that during a fire condition, 

they are not impacted by the fire.

While HVAC system catches fire randomly, it insists on regular 

maintenance as the best way to prevent instances of damage, 

leakage or circuitry problems. Fire prevention does not begin and 

end with authorized inspections. To ensure the safety of HVAC 

system, it is recommended that an authorized inspections in 

promoting safety as shown in Fig. 2. If the HVAC system smells 

burning wires, oil, gas, or any other suspicious material, 

immediately contact for an authorized inspection. Bad electrical 

connections are one of the main causes of HVAC failure and fires. 

Old connections tend to become loose and 

with the constant high demand for power, 

burnt and exposed wires can trigger a fire. 

The smell of smoke or burning plastic is a 

giveaway. Without performing regular 

maintenance, it is difficult to spot leaking 

fuel lines. What makes this especially 

hazardous is the fact that a highly 

flammable substance – such as oil, gas, 

and petroleum – is coming into contact 

with hot elements inside the A/C unit. The 

combination of heat and flammable 

material increases the chance of a 

dangerous fire. High gas pressure causes 

the heat exchanger to heat up. Low gas 

pressure can cause condensation. Both 

increase of risk of damage and fires. Poor 

workmanship or years of neglect can lead 

to gas leaks and bad air quality, not to 

mention the potential for an out of control 

gas furnace. This is a relatively easy 

problem to prevent. Stuffing creates, 

boxes, cleaning equipment, and a host of 

other materials on or near your HVAC system increases the 

danger of damaging the unit and causing a fire. All that junk 

around the unit could catch fire, damaging not just the A/C 

system, but a large portion of the building. To prevent this, ensure 

that all non-essential equipment is kept away from the unit. Clean 

chemicals that may react to heat or catch fire as well. The first 

thing to do in case of a fire is to exit the building and call for help. 

If possible, turn off the main power switch to the unit and the 

building. Alert everyone in or around the area and ensure that 

unsuspecting visitors do not enter the building. The best way to 

prevent a HVAC system fire from happening is having your unit 

regularly inspected and maintained by a licensed specialist. They 

will be able to catch any faulty wiring or problems before they can 

cause potentially expensive, even lethal, damage. Lack of 

maintenance is a huge fire hazard because you won’t know 

something is wrong until you smell smoke.

The best way to prevent a HVAC system fire from happening 

is having your unit regularly inspected and maintained by a 

licensed specialist. They will be able to catch any faulty wiring or 

problems before they can cause potentially expensive, even lethal, 

damage. Lack of maintenance is a huge fire hazard because it 

won’t know something is wrong until it smell smoke. n

Fig.2: Fire protection system for control room.

Dr. (Prof.) D.B. Jani,

Associate Professor at GEC, Dahod, Gujarat 
Technological University, GTU, Ahmedabad, 
(Education Department, State of Gujarat, India). 
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Ramping up cold storage 

facilities critical

COVID 19 Vaccine

Safe delivery of vaccines for mass 
immunization against COVID-19 is a massive 
challenge and India will need to significantly 
ramp up its cold chain facilities, say experts 
as the country moves into the next stage 
of management of the disease and looks 
towards a preventive. With most frontrunner 
vaccine candidates likely to require ‘extra 
cold’ storage, private sector could also be 
roped in for effective delivery ...
- Content presented by Gopal Anand.

Vac c ine  Sto rage

W
hile a bulk of the vaccines will be distributed 

through the Centre’s Universal Immunization 

Programme (UIP) mechanism; experts also 

suggest that the government rope in private cold chain 

operators. Pawanexh Kohli, the founding CEO of India’s 

National Centre for Cold-Chain Development (NCCD), 

agreed that protocols will require COVID-19 vaccines to 

be kept between 2 and 8 degrees Celsius, while in 

transport and storage until delivery.

Some vaccine frontrunners are in advanced stages 

of trial and could hit the market by early next year, 

making the task of securing ‘last mile connectivity’. 
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Union Health Minister Harsh Vardhan said that the government 

expects to receive and utilize 400-500 million vaccine doses for 

COVID-19, and cover approximately 20-25 crore people by July 

2021. The Centre had also reportedly directed states to make a 

robust plan for vaccine storage and distribution.

Satyajit Rath from New Delhi’s National Institute of 

Immunology (NII), “Most if not all the current frontrunners 

require extremely stringent cold chains, making them immensely 

challenging for India to implement.” The immunologist noted 

that some COVID-19 vaccines will need storage temperatures 

that simply cannot be realistically managed in any large-scale 

Indian campaign.

Vaccine candidates by Moderna and Pfizer will require 

stringent standards for refrigeration that may hamper how they 

are distributed to millions of people across India’s length and 

breadth, according to scientists. “The Moderna vaccine 

candidate is shipped in minus 200C and held at 2-4 degrees for 

seven days. The Pfizer (vaccine) that requires minus 70 

degrees temperatures,” Kohli, honorary professor of post-

harvest Logistics at the University of Birmingham in the UK, 

told PTI. Both the Moderna and Pfizer vaccines use a synthetic 

version of genetic material from par t of the coronavirus.

Raghavan Varadarajan, professor at the Indian Institute 

of Science (IISc) said, unlike drugs, vir tually all vaccines need 

to be transported at cold temperatures, usually between 2 and 

80C, said in Bengaluru. “The necessity is to keep the vaccine 

product cold, either refrigerated or frozen. This is a constraint 

especially with large numbers of doses.”  Many vaccines lose 

potency when exposed to higher temperatures, he said, and 

re-cooling does not help. Thus we need what is called the cold 

chain of handling before use, whose team at IISc is working on 

a “warm vaccine” that can be stored for over a month at 370C, 

and needs no cold chain for storage. Noting that RNA vaccines 

have never been used on humans, he said it is possible high 

temperatures can affect these structures and thus affect the 

efficacy of the formulation. 

The vast scale of India’s UIP is supported by more than 

27,000 functional cold chain points of which 750 (3 percent) 

are located at the district level and above. The rest are located 

below the district level, according to the government’s 

comprehensive multi-year UIP plan for 2018-22. This includes 

76,000 cold chain ‘equipment’, 2.5 million health workers, and 

55,000 cold chain staff, the plan repor t said. Cold chain 

logistics involves many moving par ts, including cold storage 

facilities that store products waiting to be transpor ted,  

cooling systems to keep it at an appropriate temperature 

during all aspects of the supply chain such as storing and 

transporting. Gel packs are also often used for medical and 

pharmaceutical shipments.

Noting that cold storage protocols are well established in 

India, the public health network is limited in capacity. Luckily, 

the food cold chain has synergistic use for this purpose and 

should assist in this battle. Existing cold chain enterprises may 

need to allocate specific resources in their network. Kohli 

added that the food cold chain has the maximum reach, with 

extensive last-mile connectivity, and will require minor redesign 

to designate storage space and transport load for this purpose. 

He adds, almost every cold chain owner, I have spoken to is 

willing to contribute space and assets towards this, should the 

need arise. 

According to the World Health Organisation, at the higher 

levels of the cold chain, i.e. at primary and regional intermediate 

stores, the oral polio vaccine must be kept frozen between - 150C 

and – 250C. At other levels of the cold chain, the vaccines should 

be stored between 20C  and 80C.  n
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the near future ...

I
t was the second warmest year in the 140-year climate 

record, just behind 2016. What’s more, the last five years 

have been the warmest in the period 1880-2019, confirming 

the increasing temperature trend of the planet. 

The refrigeration and air conditioning industry plays an 

important role in both mitigating the effects of global warming 

and preventing it. On one hand, air conditioning of spaces and 

refrigeration of food are becoming more and more necessary 

as temperatures rise. On the other, greenhouse emissions that 

affect global warming can be significantly reduced by the use 

of low GWP refrigerants and more efficient cooling systems. 

The objective is both ambitious and necessary: satisfying 

growing global cooling demand, without forgetting the most 

remote parts of the planet, while minimising direct and indirect 

greenhouse emissions. 

In this scenario, this article aims to analyse the consequences 

of a lack of cooling and global warming, as well as the reasons 

why the cooling sector will grow in the future, highlighting the 

need to use efficient and smart technologies.

Cooling for All
According to SEforALL, there are 1.05 billion people globally who 

face risks related to a lack of access to cooling. The consequences 

are dire: limited access to nutritious food, essential health services 

and respite from rising temperatures.

As regards nutritious food, losses due to lack of refrigeration 

amount to 13% of food production. This means 475 million tonnes 

of wasted food, which could theoretically feed 950 million people 

a year! Considering that 821 million people were undernourished 

in 2018, an efficient cooling chain with the corresponding power 

supply could hypothetically have avoided undernourishment. 

Looking into the future, when world population is forecast to grow 

by 2 billion by 2050, the need for food will increase considerably 

and an efficient cold chain will become even more necessary. 

The main role that cooling plays in health services is the 

refrigeration of vaccines. The World Health Organisation (WHO) 

estimates that more than half of freeze-dried vaccines, and 25% of 

liquid vaccines, are wasted every year due to intermittent power 

supplies and a lack of effective cooling. The concrete number of 

Sustainable
cold supply 
chain for all in
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lives that could be saved by keeping that high number of vaccines 

correctly preserved is difficult to estimate, but it is easy to 

understand the size of the problem.

Moreover, rising global temperatures are causing increasingly 

frequent heatwaves, causing an estimated 12,000 deaths every 

year. Owing to the effects of climate change, WHO forecasts that 

these deaths will rise to 92,000 by 2030, and 255,000 by 2050. 

The spread of air conditioning systems to all sectors of society 

and the most underprivileged areas of the planet can help avoid 

many heat-related deaths.

The solution to these and other problems relating to the 

lack of cooling is one of the priorities of the United Nations 

(UN): some of the 2030 sustainable development goals such 

as “zero hunger”, “affordable and clean energy” and “good 

health and well-being” are directly correlated to improved 

access to cooling. Additionally, last November, 76 countries 

committed to supporting the development of a sustainable cold 

chain in the Rome declaration on the Contribution of the 

Montreal Protocol, which stresses the importance of pursuing 

national action and international cooperation to promote cold 

chain development. 

The objective of “Cooling for All” is ambitious, yet essential for 

the survival of many people living in the most underprivileged 

areas of the planet.

Cooling for the Future
Demand for cooling will increase considerably over the next few 

years, according to experts. Specifically, it has been estimated 

that 4.8 billion new units of cooling equipment will be sold globally 

between 2019 and 2030, increasing annual sales to 460,000 

units, up from 336,000 unit sales in 2018. In terms of energy 

consumption, this is forecast to almost double by 2050, to around 

7,500 TWh annually, compared with 3,900 TWh in 2018. 

Interestingly, the highest demand for cooling nowadays comes 

from domestic and mobile air conditioning: annual sales of household 

refrigeration, residential AC and mobile AC accounted for 92% of total 

annual cooling sales in 2018. These three sub-sectors will remain 

dominant in 2030. However, the fastest growth up to 2030 is 

expected for the industrial and transport refrigeration sectors.

Among the reasons why cooling demand will increase during 

the next years, climate change, urbanisation and income growth 

will surely play an important role. 

Income growth is in part, a by-product of economic 

development. As people reach a certain income threshold, they 

seek more conveniences such as air conditioning, especially in 

hot summer conditions. 

Urbanisation also drives demand for cooling because cities 

tend to trap heat, increasing the probability of having air 

conditioning by 9 percent. More than half of the global population 

now lives in urban areas and this will rise to almost 70% by 2050, 

adding another 2.5 billion urban dwellers to the global total. 

Considering that the annual air temperature of a city with more 

than 1 million people can typically be between 1 and 3°C warmer 

than its surrounding areas, the need for cooling will surely 

increase as urban population grows. 

Lastly, rising temperatures caused by climate change are 

also increasing demand. In the higher warming scenario – an 

increase of 2°C by around the year 2040 – the number of 

household air conditioners will increase by about 3% in Japan 

and up to 35% in France. 

Sustainable Cold Supply Chain
Cooling technologies are, in turn, among the sectors that contribute 

to climate change, the cause of rising temperatures. Specifically, 

refrigeration and AC are estimated to account for around 7–10% of 

global CO2 emissions, three times more than aviation and shipping 

combined! Ongoing measures aim to significantly reduce emissions 

and curb global warming. The substitution of fossil fuel based 

systems with heat pumps also helps to achieve this objective. 

Specifically, it has been estimated that the heat pump stock in 2018 

saved 33.0 Mt of greenhouse gas emissions.

Technologies to help prevent that high consumption of cooling 

is being accompanied by an increase in CO
2
 emissions need to be 

constantly improved. For this reason, CAREL is continuously 

developing and promoting natural, high efficiency and connected 

solutions for heating, ventilation, air conditioning and refrigeration 

equipment. Optimised and integrated components and systems 

are capable of bringing significant energy savings and consequently 

reducing the environmental impact of commercial, industrial and 

residential applications. 

To sum up, stimulating wise technology selections, enhancing 

operations for minimising leakage of refrigerants and maximising 

energy efficiency are essential for sustainable cooling.

Hopefully, a ‘Sustainable cold supply chain’ will provide a 

better life for ‘All’ in the near ‘Future’.  n
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Miriam Solana, 

CAREL HVAC/R Engineer.
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Fire Dampers Live Demonstration

Date: 26th November 2020

Time: 12.30–1.30pm (AEDT)

Organizer: AIRAH

Better Quantifying and Locating Building Leakages

Date: 30th November 2020

Time: 10:30-11:45 (Brussels, BE) 9:30-10:45 

(London, UK) 11:30-12:45 (Athens, GR)

Organizer: AIVC 

NCC 2019 Case Study Series – Building Facades

Date: 3rd December 2020

Time: 12.30–1.30pm (AEDT)

Organizer: AIRAH

WEBINAR

UPCOMING EVENTS

10-12 
December 2020

REFRIGERATION & HVAC  
INDONESIA 2020

Location: Online Exhibition
Contacts: info@pelitapromo.com

25-27 
February 2021

ACREX INDIA 2021
Location: India

Contacts: info@ishraehq.in

07-09 
April 2021

China Refrigeration 2021
Location: China
Contacts: +86 10 58565888-621

25-27 
January 2021

HVAC R EXPO SAUDI 2021
Location: Saudi Arabia
Contacts: info@dmgevents.com

26-28 
May 2021

Expo Frio Calor Chile 2021
Location: Chile

Contacts: info@armaproductora.com
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