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The Act mandates the use of renewable
energy and carbon-neutral technologies,
as well as the implementation of
sustainability features across industries.
In addition, the Act aspires to establish a
domestic carbon market and implement
a carbon trading mechanism to assist
India in meeting its climate mitigation
obligations.
KEY AMENDMENTS
1.   Introduction of a Carbon Credit
Scheme: The Act empowers the Union
Government to introduce a carbon credit
trading scheme ("Scheme") to encourage
the reduction of carbon emissions in the
economy. While the amendment does
not define carbon credit, it is commonly
understood to be a tradable permit to 

emit a certain amount of carbon dioxide or
other greenhouse gases. The central
government or any authorized agency may
award carbon credit certificates to entities
that have registered and are in compliance
with the Scheme. The certificates will be
tradable by the entities. Any other person
may purchase a carbon credit certificate
voluntarily.
2. Notification of Energy Consumption
Standards for Vehicles: According to the
Act, the government of India can now notify
energy consumption norms for more
entities, including automobiles, vessels,
industrial units, buildings, and institutions.
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HOW	TO	USE	HOUSEHOLD	APPLIANCES	EFFICIENTLY?

Let’s	talk	laundry	and	how	we	can	turn	our	wash	routine	into	a
sustainability	powerhouse!	
Here	are	3	simple	hacks	to	save	energy	and	reduce	our	carbon
footprint.

	 Choose	 Room-temperature	 Water:	 Choose	 the	 room-
temperature	 water	 option	when	 setting	 up	 your	 washing
machine.	Your	clothes	will	 still	 come	out	brilliantly	clean,
and	 you	 will	 be	 slashing	 your	 energy	 usage.	 Moreover,
room-temperature	 water	 can	 preserve	 the	 colours	 and
keep	your	clothes	looking	vibrant	and	fresh.
Full	 Loads	 Only:	 Wait	 until	 you	 have	 a	 full	 load	 before
running	 the	 machine.	 It	 maximises	 efficiency	 and
minimises	 the	 number	 of	 wash	 cycles,	 saving	 both	 water
and	energy.
	Sunshine	Fresh:	When	possible,	hang	your	clothes	to	dry	in
the	sun.	 It	 is	 the	ultimate	energy-free	drying	solution	that
leaves	your	clothes	fresh	and	Mother	Nature	happy.

Small	 actions	have	a	big	 impact!	 Let’s	 show	some	 love	 to	our
planet	 with	 every	 laundry	 load.	 Together,	 we	 can	 make	 a
difference.

•	Dust	can	be	a	problem	and	can	affect	the
efficiency	of	your	appliance.	Check	the	back	of
your	refrigerator.	Vacuuming	the	area	2	or	more
times	in	a	year	is	recommended.	This	activity
will	reduce	energy	consumption	by	6%.

Washing	Machine

Refrigerator	

Be	smart	with	your	fridge
The	best	thing	is	to	start	saving	energy	with	the
fridge.	You	can	turn	it	down	a	few	degrees.
Indeed,	it	is	often	set	at	too	low	a	temperature,
which	increases	electricity	consumption.
Temperatures	between	5	and	7	degrees	are
sufficient	to	keep	food	fresh.	For	every	degree
that	you	save	in	refrigeration,	you	consume
almost	10%	less	energy.

Place	the	refrigerator	where	direct	sunlight	does	not
reach.	It	is	recommended	to	leave	a	5cm	of	space
from	wall	to	have	a	proper	air	circulation

•	 If	 you	 are	 planning	 to	 go	 outside	 for	 15	 days	 then			
disconnect	it.	Clean	it	properly	and	leave	the	door	open.

Raising	the	refrigerator	temperature	to	6	°C	reduces
energy	consumption	by	approximately	6	%.
Ensure	that	frozen	foods	are	kept	cold	when	you	are
bringing	them	home	from	the	shop.
To	defrost	frozen	food,	take	it	out	of	the	freezer	well
ahead	of	time	and	allow	it	to	thaw	out	gently	in	the
refrigerator
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In the case of non-compliance for
vessels, an individual shall be
responsible to pay an additional
penalty of up to double the price of
each metric tonne of oil equivalent
consumed in excess of the stipulated
norms, in addition to a penalty of up to
Rs. 10,00,000.

Vehicle manufacturers who violate
the fuel consumption norms will
face a penalty of Rs. 25,000 per
vehicle for non-compliance with
norms up to 0.2 litres per 100 km
and a penalty of Rs. 50,000 per
vehicle for non-compliance with
norms above 0.2 litres per 100 km,
in addition to the penalty of Rs.
10,00,000.
Failure to comply with the limits
issued for the minimum share of
consumption of non-fossil sources
by designated consumers shall
attract a fine of up to Rs.
10,00,000. It will also incur a
penalty of up to twice the price of
oil equivalent of energy utilised in
excess of the stipulated limit.
Failure to give information to the
BEE as prescribed, has been
rendered punishable by a penalty
of up to Rs. 50,000 for the first
such failure and an additional
penalty of up to Rs.10,000 for each
successive failure.
The Act adds a new clause to
Section 28 of the Principal Act
under which the adjudicating
authority will now pay due regard
to the loss caused to a consumer in
addition to the two factors under 

the Act, namely (a) the amount of
disproportionate gain or unfair
advantage made as a result of the
default, wherever quantifiable, and (b)
the repetitive nature of the default.

COMMENTS
Significant amendments were made to
the Principal Act to facilitate the
attainment of the 26th UN Climate
Change Conference of the Parties (COP-
26) goals. The Act adds new concepts
such as carbon trading and requires
designated users to use non-fossil
sources to facilitate swifter
decarbonization and accomplishment of
sustainable development goals. The Act
is a welcome step that aims to address
the country's growing demands and
reduce its reliance on fossil fuels; thus, it
has the potential to have a significant
impact on the country's energy
consumption patterns, promoting the
use of renewable energy sources.

5.   Changes in the composition of
Bureau of Energy Efficiency (BEE): The
Principal Act calls for the establishment
of the Bureau of Energy Efficiency
("BEE"). The Act brings amendment to
the original composition of the BEE, it
increases the membership from 20-26
members to 31-37 members. It brings
the total number of secretaries to 12
and a total of 7 representatives from
industries and consumers.
6.   State Governments to establish
State Energy Conservation Funds: The
amendment mandates that state
governments establish energy
conservation funds to promote energy
efficiency and conservation initiatives.
This fund will receive contributions
from the central government's loans
and grants, as well as all fees collected
by the state government under its
primary statute.
7.   Increased Penalties: The Act
increases the existing monetary
penalties and includes specific
references to vehicle manufacturers
and vessels, with additional penalties
imposed on these classes for failing to
meet energy consumption norms.

Apart from the maximum penalty
of Rs. 10,00,000, the Act further
imposes a minimum of Rs. 2000
and a maximum of Rs. 5000 for
every in violation of the standards
specified by the central
government.
The Act imposes penalties on
vessels and vehicles in case of non-
compliance to prescribed norms. 
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For optimal fan efficiency, it is important to keep the
fan clean. Because dirt accumulating on the impeller
reduces both performance and efficiency. In addition,
dust on the impeller can cause an imbalance, which
ultimately has a negative effect on the lifespan of a fan.

THE HUMBLE CEILING FAN
save money and emissions

Ceiling	 fans	 have	 the	 potential	 to	 save	 India’s
electricity	consumption	by	10-15%	in	 the	next
few	years,	but	sales	of	energy	efficient	fans	are
at	just	3%	of	the	total	fans	sold.

Nearly	60	million	units	of	ceiling	fans	are	sold	every
year,	 make	 it	 one	 of	 the	 most	 sold	 cooling
appliances
	Ceiling	fans	alone	accounted	for	~40%	of	India’s

residential	electricity	consumption	in	2021,	and	this
number	is	expected	to	remain	significant	at	32%	in

2030.

BLDC V/S CONVENTIONAL FANS

•	Given	how	widespread	ceiling	fans	are	in	India,
experts	say	the	fan	is	a	hidden	catalyst	in	India’s
energy	transition	that’s	going	unnoticed.	They	are
confident	that	sales	of	energy	efficient	fans	will	go
up	in	the	years	to	come

I	am	a	Ceiling	Fan	high	and	above,
Watch	me	spin	as	my	fan	blades	curve.
Cooling	you	day	and	night,	useful	I	prove,
Just	clean	me	up	and	show	me	some	love."
–	An	Anonymous	Ceiling	Fan

Turn	your	fan	off.
No,	that’s	not	a	typo.	Fans	cools	people	—	not	rooms	—
by	pushing	cool	air	down	and	leaving	you	feeling
naturally	cool	and	refreshed.	If	nobody	is	in	the	room,
remember	to	turn	off	your	fan.

अगर आप अपने सी�ल�ग फैन क� सफाई नह� करते ह� तो �या होता है? गंदे
पंखे के �लेड हवा को उतनी कुशलता से �ानांत�रत नह� करते ह�, �य��क
अ�त�र� वजन पंखे क� ग�त को धीमा कर सकता है।

HOW	TO	USE	HOUSEHOLD	APPLIANCES	EFFICIENTLY?
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How	 does	 recycling	 reduce	 our	 carbon
footprint?
Our	 daily	 actions	 leave	 behind	 an	 invisible
‘footprint’.	 This	 carbon	 footprint	 can	 be	 big	 or
small	depending	on	the	action,	but	one	thing	is	for
sure:	we’re	all	contributing	to	carbon	emissions.
Recycling	 limits	 the	 amount	 of	 virgin	 materials
required	 to	make	 our	 everyday	 products.	 This	 in
turn	 lowers	 energy	 consumption	 during
manufacturing.	When	we	use	 less	energy	 to	make
our	products,	we	emit	less	carbon	emissions.

The earth needs a makeover – and fast

How	does	recycling	minimise	the	effects
of	climate	change?
Climate	 change	 is	 defined	 as	 long	 term	 shifts	 in
temperature	 and	 weather	 patterns.	 While	 these
patterns	 occur	 naturally,	 climate	 change	 has
accelerated	rapidly	since	 the	1800s	due	 to	human
activity,	in	particular	the	release	of	GHG.
When	 solid	 waste	 heads	 to	 landfill	 it	 is	 broken
down	 by	 bacteria	 into	 GHG	 such	 as	 methane	 and
carbon	dioxide.
Methane	 accounts	 for	 25%	 of	 GHG	 worldwide.
When	 averaged	 over	 20	 years,	 methane’s	 global
warming	potential	 is	86	 times	higher	 than	carbon
dioxide.
The	 same	 happens	 to	 the	 food	 we	 throw	 away.
According	 to	 the	 World	 Wide	 Fund	 for	 Nature
(WWF)	we	can	reduce	anywhere	from	6%	to	8%	of
all	 human	 caused	 GHG	 emissions	 by	 preventing
food	waste.

Smiling	senior	women	holding	paper	with
green	recycling	sign

RECYCLING	THE	WAY	FORWORD
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THE BUSINESS LEAD
RECYCLING	THE	WAY	FORWORD
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Protects	Biodiversity
Although biodiversity is critical, it is inadequately managed. People do not care about their
communities’ birds, reptiles, or animals. They do not recycle, and their garbage ends up in

landfills, where it pollutes the earth, water, and air. Changes occur in local species, with
animals and birds being displaced by rubbish eaters like rats and crows.

Recycling is critical for halting global biodiversity loss. Recycling may reduce pollution. So,
birds and animals still have a place to live, proving that garbage does not destroy biodiversity.

Recycling helps to relieve some of the pressure on landfill space

Conclusion

In conclusion, recycling is among the easiest and most effective ways to prevent global warming. We can make a positive
impact on the environment by recycling materials that would otherwise end up in landfills. It can be a useful method of
slowing global temperature rises. In a nutshell, it is therefore crucial to reduce, reuse, and recycle. We all need to do our
part to keep the earth clean and green, so be sure to do your part.

RECYCLING	THE	WAY	FORWORD
Global	Recycling	Day	

Is	celebrated	annually	on	18	March	and	was	created	in
2018	to	help	recognise,	and	celebrate,	the	importance
recycling	 plays	 in	 preserving	 our	 precious	 primary
resources	and	securing	the	future	of	our	planet

Th	e	3	'R's
Reduce,	Reuse,	Recycle	–	these	three	'R'	words	are	an
important	part	of	sustainable	living,	as	they	help	to	cut
down	on	the	amount	of	waste	we	have	to	throw	away.

It's	Really	simple!
Reduce	the	amount	of	waste	you	produce.

Reuse	items	as	much	as	you	can	before	replacing
them.

Recycle	items	wherever	possible.
Using	the	3	'R's	also	helps	to	minimise	the	amount	of
space	needed	for	landfill	sites,	where	waste	materials

are	disposed	of.
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HOW	IT	WORKS	?

Wireless	TransmissionWireless	Transmission
History	of	Wireless	Transmission	Power

NEED	FOR	WIRELESS	TRANSMISSION
Zero	transmission	losses.
The	ever	increasing	power	demand.
The	demand	of	eco-friendly	power.
Requirement	of	efficient	and	reliable	power.
To	reduce	dependence	on	wires	and	batteries.
It	is	fast	in	operation.
Low	maintenance	cost.
Can	be	used	for	short-range	or	long	range.	

Why	Not	Wire	?
As	per	studies,	most	electrical	energy	transfer	is
through	wires.
Most	of	the	energy	loss	is	during	transmission.
On	 an	 average,	 Transmission	 and	 Distribution
losses	 are	 more	 than	 30%.	 In	 India	 it	 exceeds
40%.

Electricity	sector	in	India
Third	largest	electricity	producer	globally
Total	electricity	generation	(FY	2022-23)	1,844	TWh
Per	capita	electricity	consumption	(FY	2023)	1,327
kWh
Installed	capacity	(As	of	31	March	2023)	416.0	GW.
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	Potential	applications		
of	Wireless	Power
Transmission

1.Charging	Electronic
Devices:	smartphones,
tablets,	and	wearables
without	the	need	for
physical	cables,	offering
convenience	to	users.
2.Medical	Devices:	In	the
medical	field,	wireless
power	transfer	can	power
implanted	medical
devices,	eliminating	the
need	for	invasive	battery
replacements	and
reducing	risks	to	patients'
health.
3.Electric	Vehicles:
4.Industrial	Applications:
For	Automated	Guided
Vehicles	(AGVs),
Autonomous	Mobile
Robots	(AMRs),	and
industrial	trucks.
5.Sustainable	E-Mobility:
research	institutions,
particularly	in	Asia,
aiming	to	enhance	the
efficiency	and
convenience	of
recharging	electric
vehicles.

		What	are	the	Benefits	of	Wireless	Power
Transmiision	

·	Convenience.
	Reduced	wear	and	tear	:
	Cost	effectiveness:.
·Reduced	transmission	and	distribution
losses:	
	Environmental	friendliness:	.
	Flexibility	in	design:	Mobility	and
portability:
Increased	Safety
Potential	for	long	distance	transmission

Train with Wireless Power

Wireless PowerTransmission
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OUR GOALS THIS WEEK

THE NEWS

Wireless	power	transfer	has	the	potential
to	change	this	planet	on	so	many	different
levels.	
Whether	 it	 is	charging	a	handheld	device,
to	 changing	 the	 effect	 of	 global	 warming
on	this	planet,	wireless	power	transfer	has
an	answer.
	The	most	commercially	viable	application
arising	 to	 counter	 the	 effects	 of	 global
warming	 and	 the	 increasing	 demand	 for
electricity	 is	 WPT	 through	 microwave
transmission	from	space.
	 This	 application	 will	 supply	 limitless
power	 to	 earth	 and	 also	 open	 up	 many
new	opportunities	for	space	exploration.	
With	 WPT	 through	 resonance	 and
inductive	 coupling,	 emerging	 technology
companies	 are	 able	 to	 broaden	 the
capabilities	 of	 most	 small	 electronics
including	 cell	 phones,	 PDAs,	 and	 mp3
players.

By	 forecast,	Wireless	Power	Transfer	will
be	 the	 most	 marketable	 and	 sustainable
alternative	to	fossil	fuel	power	plants.	

With	advancements	in	the	field	happening
all	 the	 time,	 a	worldwide	wireless	 power
transfer	system	is	a	possibility	in	the	near
future.

FUTURE	OF	WIRELESS		POWER	TRANSMISSION

Use in Human Body in Hospital

Wireless charging of electric vehicle on the way

For Fire Extinguishing
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How	Can	Hotel	Management	Encourage	Hotel	Guests	to	Save	Energy?
Hotels	 need	 to	 optimize	 energy	 efficiency	 by	 encouraging
guests	to	be	more	aware	of	conservation.	

Extended	stay	hotels	in	the	planning	stages	should	consider
adopting	 a	 real-time	 energy	 consumption	 meter	 in	 guest
rooms	 because	 their	 suite-type	 room	 with	 full	 kitchens
carries	 more	 energy	 costs	 than	 that	 of	 a	 transient	 hotel.
Such	energy	conservation	techniques	offer	guests	a	unique
experience	in	learning	their	real-time	energy	use.

Moreover,	 hotel	 operators	 should	 consider	 using	 the
science	 of	 choice	 to	 nudge	 hotel	 guests	 toward	 energy
conservation	 and	 sustainability.	 For	 example,	 with	 a
wastewater	 drain	 that	 displays	 the	 amount	 of	 water	 that
has	 passed	 through	 it,	 hotel	 operators	 can	 provide	 guests
with	 information	 on	 the	 number	 of	 gallons	 of	 water	 used
with	 a	 comparison	 to	 other	 guests	 instead	 of	 installing
water-efficient	 showerheads	 that	 hotel	 guests	 might	 find
unsatisfactory.

	This	water	conservation	nudge	would	also	offer	guests	an
opportunity	to	learn	how	much	water	they	use	and	make	a
choice	 toward	 water	 conservation.	 In	 essence,	 the	 water
conservation	nudge	would	help	educate	guests	about	 their
subconscious	behavior	when	using	water.	In	the	end,	hotels
can	be	a	place	where	guests	 learn	how	to	conserve	and	do
the	same	thing	at	home
	 Currently,	 some	 hotels	 offer	 a	 financial	 reward	 for
declined	maid	service,	but	few	reward	guests	for	towel
reuse	or	any	other	environmental	campaigns	in	which
guests	participate.	When	the	nudges	are	implemented,
hotels	 can	 award	 their	 frequent	 guests	 a	 status	 from
greenest,	 greener,	 green,	 and	 light	 green	 based	 on	 guests'
actual	energy	usage	per	stay

in	 this	 way,	 hotels	 can	 continuously	 promote	 energy
conservation	behavior.

Ultimately,	 once	 the	 system	 is	 developed,	 hotel	 brands
could	 provide	 guests	 with	 descriptive	 energy	 usage
information	 on	 each	 of	 their	 stays	within	 the	 same	 brand
hotels.?
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	Options	and	Challenges	for	India
At	 the	 COP26	 UN	 climate	 change
conference	 in	 Glasgow,	 many
countries	reaffirmed	commitments
they	made	to	limit	global	warming
at	 COP21	 in	 Paris	 in	 2015.	 India’s
COP26	 commitments	 were
described	 as	 “ambitious”	 and
“path-breaking”.	 This	 included
commitments	 to	 achieve	 net	 zero
emissions	 by	 2070;	 increase	 non-
fossil	energy	capacity	to	500GW	by
2030;	bring	 the	economy's	carbon
intensity	 down	 to	 45%	 by	 2030;
fulfil	 50%	 of	 its	 energy
requirement	 through	 renewable
energy	 by	 2030	 and	 reduce	 total
projected	carbon	emissions	by	1bn
tonnes	by	2030.
These	 commitments	 to
significantly	 reduce	 carbon
intensity	 are	 a	 tall	 order	 and
would	 not	 be	 possible	 without	 a
significant	 contribution	 from
industry.	 Industrial	 processes
alone	account	 for	around	29-30%
of	 global	 greenhouse	 gas
emissions	 –	 decarbonising
industrial	 processes	 is	 a	 top
priority.
Potential	 Industry	 Sectors	 for
Decarbonization
Industry	sectors	that	are	critical	in
terms	 of	 climate	 impact	 include
cement,	 fertilisers	 (including
ammonia	 for	 urea	 production),
ferrous	 and	 non-ferrous	 metals,
refineries,	 and	 downstream,	 as
these	 are	 the	 sectors	 having	 a
relatively	high	share	of	 	emissions
from	 feedstocks	 and	 require	 high
temperatures	 compared	 to	 other
sectors

INDUSTRIAL  DECARBONISATION

Cement,	 metals	 (ferrous	 and	 non-ferrous)	 and	 oil/gas	 refinery	 has	 been
accorded	importance	mainly	because	of	their	sheer	size	and	emission	intensity.
Similarly,	 in	 the	 fertiliser	 sector,	 decarbonising	 urea	 production	 is	 a	 priority
because	of	 the	predominant	use	of	 fossil	 fuels	 as	 feedstock,	 although	 there	 is
also	good	potential	for	decarbonising	other	phosphatic	fertilisers.
Challenges	in	industry	decarbonisation
Industry	 decarbonisation	 is	 feasible	 but	 reducing	 carbon	 dioxide	 (CO2)
emissions	 in	 these	 sectors	 is	 relatively	 difficult	 for	 several	 reasons	 –	 some
technical	and	some	economic.
If	 the	bulk	of	 the	 emissions	 is	 from	 irreplaceable	 feedstocks,	 it	 is	 not	 easy	 to
reduce	 them	 through	 process	 changes	 as	 it	 also	 entails	 changes	 in	 the
dependent	 processes.	 Secondly,	 replacing	 fossil	 fuels	 with	 the	 generation	 of
high-temperature,	 high-	 pressure	 steam	 using	 green	 sources	 of	 electricity	 or
energy	also	involves	considerable	changes	in	furnaces	and	burners.
Investment	levels	are	also	economically	prohibitive	when	technology	transition
is	 involved.	Typically,	projects	 in	 these	sectors	are	high	scale	and	have	a	 long
lifespan	(over	30	years	with	maintenance).	Process	changes	and	retrofits	in	the
existing	 units	 are	 therefore	 complicated,	 costly	 and	 require	 advanced	 and
careful	planning.

PATCELL	HAREDA	ऊजा�	प��का	JUNE	2024	



These	changes	would	also	have	an
impact	on	 the	marketability	of	 the
final	 products	 as	 a	 substantial
increase	 in	 capital	 and	 operating
expenses	 would	 push	 the	 final
product	 price	 upwards.	 These
products	 –cement,	 fertilisers,
petrochemicals	 and	 steel	 –are
commodity	 products	 traded
globally.	 The	 price	 sensitivity	 of
these	 product	 markets	 deters
producers	 from	 adopting	 low-
carbon	processes	and	technologies
.
Decarbonisation	options

There	 are	 several	 options	 for
decarbonisation.	 (1)	 Demand-side
actions:	 reducing	 demand	 for
resources	 by	 reuse,	 recycling,	 or
replacement	 with	 green
alternatives;	 (2)	 Energy	 efficiency:
improvements	 in	 efficiency
through	 process	 debottlenecking
and	optimisation	or	by	using	better
energy-efficient	 equipment;	 (3)
Electrification	 of	 heat:	 substituting
fossil	 fuels	 for	 heating	 with
renewable	 electricity;	 (4)	 Biomass
as	 feedstock	 or	 fuel:	 replacing
hydrocarbon	 feedstock	 or	 fossil
fuels	 with	 sustainably	 produced
biomass;	 (5)	 Green	 hydrogen	 as
fuel	 or	 feedstock:	 replacing
feedstock	 or	 fuel	 with	 green
hydrogen;	 (6)	 Carbon	 capture,	 use
and	storage	(CCUS):	using	a	suite	of
technologies	 to	 capture	 CO2
emissions	 from	 large	 industry
outputs	 and	 either	 using	 it	 in
processes	requiring	CO2	or	storing
it;	 (7)	 Other	 innovations:	 using
innovative	 processes,	 such	 as
electrochemical	 production
processes.

INDUSTRIAL  DECARBONISATION

The	selection	of	a	specific	decarbonisation	option,	or	a	combination	of	options,
depends	 on	 the	 goal	 (partial	 or	 deep	 decarbonisation)	 of	 the	 industry.	 The
optimum	mix	of	decarbonisation	options	should	be	selected	based	on	the	local
context	and	the	most	pragmatic	solution	in	the	long	run.	Important	local	factors
include	(1)	the	availability	and	cost	of	low-carbon	energy	sources	–	specifically,
zero-carbon	 renewable	 electricity	 and	 sustainably	 produced	 biomass;	 (2)
access	 to	storage	capacity	 for	captured	CO2,	along	with	public	and	regulatory
support	 for	 carbon	 storage.	 The	 other	 factor	 that	 could	 affect	 the	 choice	 of
options	is	the	project	stage	(greenfield	or	brownfield).
Industry	Complexity	Index	for	Decarbonisation
Each	industry	sector	has	different	decarbonisation	challenges.	These	factors	are
captured	 in	 the	 Industry	 Decarbonisation	 Complexity	 Index,	 including	 (1)
availability	of	technology	options	for	deep	decarbonisation;	(2)	cost	and	effort
involved	 in	 acquiring	 and	 adopting	 new	 technology	 options;	 (3)	 industry
willingness.	 which	 depends	 on	 global	 competitiveness;	 (4)	 maturity	 of	 new
technologies	–	high	levels	of	complexity	are	associated	with	CCU	and	CCUS	and
the	replacement	of	 feedstock	with	green	 feedstocks,	which	are	costly	and	not
readily	available.
The	 optimum	mix	 of	 decarbonisation	 options	 depends	 on	 the	 availability	 of
technologies	 and	 the	 economic	 feasibility	 of	 implementing	 them	 in	 the	 local
context.
Each	 industry	should	prepare	a	practical	 roadmap	setting	out	how	to	achieve
the	 best	 possible	 level	 of	 decarbonisation.	 This	 transition	 should	 be	 aligned
with	 technical	advances	 in	 renewables,	 green	hydrogen,	ammonia	production
and	CCUS.
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How	to	accelerate	the	pace	of
decarbonisation
The	 pace	 of	 decarbonisation
hinges	 on	 a	 dual
transformation	of	energy	and
industrial	 sectors	 and
support	 from	 all
stakeholders.
All	 key	 stakeholders	 must
come	 together	 to	 harness
opportunities	 for
collaboration,	 which	 are
mutually	 beneficial.	 For
example,	 industrial
companies	might	 need	 to	 co-
invest	 in	 large	 renewables
parks,	CCS	infrastructure,	and
R&D	 initiatives	 in	 emerging
decarbonisation	technologies.
The	 role	 of	 the	 public	 sector
and	 government	 is	 also
crucial	 in	 setting	 the	 pace	 of
decarbonisation.	Government
can	 accelerate	 change	 by
pushing	 state	 and	 regional
governments	 to	 adjust
regulations	 and	 incentives	 to
support	decarbonisation.

INDUSTRIAL  DECARBONISATION

Now	is	the	time	for	industries	to	begin	the	transition,	but	it	will	be	a	long	journey.
Joint	 planning	 and	 support	 from	 government	 and	 other	 stakeholders	will	 help
India’s	 industries	 to	 set	 important	 decarbonisation	 milestones	 and	 overcome
barriers	along	the	way.
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𝐓𝐡𝐞	 𝐈𝐧𝐭𝐞𝐫𝐧𝐚𝐭𝐢𝐨𝐧𝐚𝐥	 𝐑𝐞𝐧𝐞𝐰𝐚𝐛𝐥𝐞	 𝐄𝐧𝐞𝐫𝐠𝐲	 𝐀𝐠𝐞𝐧𝐜𝐲	 (𝐈𝐑𝐄𝐍𝐀)
which	provides	a	comparative	analysis	of	key	indicators
related	to	energy	access,	renewable	energy	consumption
and	 energy	 efficiency	 between	 the	 year	 2015	 and	 the
latest	available	year	in	order	to	achieve	goal.
𝘏𝘦𝘳𝘦’𝘴	𝘢	𝘥𝘦𝘵𝘢𝘪𝘭𝘦𝘥	𝘴𝘶𝘮𝘮𝘢𝘳𝘺	𝘰𝘧	𝘵𝘩𝘦	𝘤𝘰𝘯𝘵𝘦𝘯𝘵:
𝐊𝐞𝐲	𝐈𝐧𝐝𝐢𝐜𝐚𝐭𝐨𝐫𝐬:

𝘈𝘤𝘤𝘦𝘴𝘴	𝘵𝘰	𝘌𝘭𝘦𝘤𝘵𝘳𝘪𝘤𝘪𝘵𝘺	
2015:	957.5	million	people	without	access.
2022:	685	million	people	without	access.
Change:	Significant	reduction.
𝘈𝘤𝘤𝘦𝘴𝘴	𝘵𝘰	𝘊𝘭𝘦𝘢𝘯	𝘊𝘰𝘰𝘬𝘪𝘯𝘨	
2015:	2.7	billion	people	without	access.
2022:	2.1	billion	people	without	access.
Change:	Improvement.

𝘙𝘦𝘯𝘦𝘸𝘢𝘣𝘭𝘦	𝘌𝘯𝘦𝘳𝘨𝘺	𝘚𝘩𝘢𝘳𝘦
2015:	16.7%.
2021:	18.7%.
Change:	Increase.

𝘌𝘯𝘦𝘳𝘨𝘺	𝘐𝘯𝘵𝘦𝘯𝘴𝘪𝘵𝘺	
2015:	4.9	MJ/USD.
2021:	4.6	MJ/USD.
Change:	Improved	efficiency.

𝘍𝘪𝘯𝘢𝘯𝘤𝘪𝘢𝘭	𝘍𝘭𝘰𝘸𝘴	𝘧𝘰𝘳	𝘊𝘭𝘦𝘢𝘯	𝘌𝘯𝘦𝘳𝘨𝘺	
2015:	12.3	billion	USD.
2022:	15.4	billion	USD.
Change:	Increase.

𝘐𝘯𝘴𝘵𝘢𝘭𝘭𝘦𝘥	𝘙𝘦𝘯𝘦𝘸𝘢𝘣𝘭𝘦	𝘊𝘢𝘱𝘢𝘤𝘪𝘵𝘺	
2015:	250	watts	per	capita.
2022:	424	watts	per	capita.
Change:	Significant	increase.

𝐒𝐮𝐦𝐦𝐚𝐫𝐲:
There	 have	 been	 notable	 improvements	 in	 access	 to
electricity	 and	 clean	 cooking	 technologies,	 increased
renewable	 energy	 consumption,	 enhanced	 energy
efficiency,	 greater	 financial	 support	 for	 clean	 energy,
and	 a	 significant	 rise	 in	 installed	 renewable	 energy
capacity.

Answers	to	Renewable	Energy	Crossword
Across:	2.	Ethanol	5.	Hydroelectric	6.	Biomass	7.	GreenhouseGases	8.	Solar

Down:	1.	Geothermal	3.	FossilFuels	4.	Wind

Miscellanous



MAJOR	LEARNINS	FROM	THE	WEBINAR
Ina2-stage	air	compressor

~50%ofinput	power	rejected	in	intercooler
~50%of	input	power	rejected	in	after	cooler
Heat	 can	 be	 recovered	 from	 these	 stages	 to
generate	hot	water	for	AHU	applications
	Apart	from	savings	in	heating	consumption,
It	will	lower	load	on	after	cooler,
Reduce	air	temperatures,
Lower	load	on	dryer	and
Higher	quality	air.	(intangible	savings)
90%	of	compressor	power	is	rejected	as	heat
	 ~65-75%	 is	 rejected	 in	 oil	 in	 oil	 injected	 air
compressors
	This	is	heat	available	in	the	oil	at	80-100	⁰C
	Heat	can	be	recovered	from	oil	for	generating
hot	water	at	zero	cost
	For	every	100	kW	of	power	consumption,	~65
kW	can	be	recovered	as	heat	energy

BENEFITS
	60-70%	of	 electrical	 input	 to	 compressor	 can
be	recovered	for	generating	hot	water
	Heat	rejection	in	radiators	and	cooling	towers
is	 significantly	 reduced	 leading	 to	 a	 cooler
factory	environment
	 The	 heat	 recovery	 system	 also	 acts	 as	 an	 oil
pre-cooler,	 and	 helps	 in	 keeping	 oil
temperature	 under	 control	 during		
summer	months
	Compressed	air	 temperatures	are	 lower	even
in	hot	 summer	months	 leading	 to	better	plant
air	quality

Webinar on : "Leveraging Heat Recovery and
Thermal Solutions to lower carbon emissions and
heating costs"

Speaker: Ajay Balachandran
Organization: PROMETHEAN ENERGY, Mumbai

"Different
Products and
Potentials
Heat
Recovery

Benefits of
heat
recovery
system

Internal
working of
Heat Pump

Fuel Consumption
in Paint Shop
before
Decarbonisation

Benefits after
Decarbonizing
the Paint shop

Using Heat
Pump of
Offset Hot
water
generation in
FMCG Plant
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CASE	STUDY	ON	HEAT	RECOVERY	FROM	COMPRESSOR
How	much	energy	can	be	saved?:
Example:
160	kW	air	compressor	running	24	hours	per	day	
Energy	that	can	be	Recovered:

160x65%=	104kW
87000	kCal/hour	of	heat	energy	=	2200	liter	per	hour
heated	from	30	to	70C	
Savings	equivalent	to	150	kg	per	hour	of	steam
Assuming	steam	cost	at	2	INR/kg	
Approximately	INR	300/hour	of	savings
Approximately	INR	10-20	Lakh/year	of	savings	
ROI	:	<	1-1.5	years

CASE	STUDY	OF	RECOVERING	WASTE	HEAT	FOR
CHILLERS
>47%	of	compressor	power	is	rejected	as	heat

Each	TR	releases	4.5kW	of	heat	energy.
✓The	system	is	custom	designed	as	per	the
capacity	of	the	chiller.
✓With	the	installation	of	the	waste	heat	recovery
system,	the	condenser	area	heat	rejection
increases	upto	25%	and	5	to	20%	increase	in
cooling	capacity	of	the	chiller.
✓The	system	is	also	equipped	with	Live	Data
monitoring	which	allows	you	to	monitor	the	total
energy	saved.

HOW	MUCH	ENERGY	CAN	BE	SAVED?
Refrigeration	side:	2	x	KC-6	equivalent	reciprocating	compressors
Heating	side:	Biomass	briquette	used	in	boiler
Application	of	heat	Recovery:	Recover	heat	from	ammonia	compressors	to	heat	boiler	feed	water
Installation:	One	unit	installed	on	common	discharge	of	2	compressors.
Quantum	of	heat	Recovery	Achieved:	50	kW	per	compressor(100	kW	when	both	running	at	full	load)	
                                                          1500	litter/hour	water	heated	by	30C	per	compressor.

	ROI:	18	months
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Two days Capacity Building Program- Implementation of
provisions of Energy Conservation Act
Venue: Chandigarh
Date: 21 & 22 March, 2024
Organised By: NPTI in Association with BEE GoI
Attendies: HAREDA, PEDA, SERC,NTPC,DISCOMs

Few Snippets
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We	believe	that	you	liked	the	contents.	For	any	suggestions/valuable	comments	contact:	

Mr.	Sukhchain	Singh	Nodal	officer	HAREDA	(90343	18630)															1.	Mr.	Ajai	Arora,	CEM	PAT	Cell,	(9324784232)1.
	Mr.	Neeraj	Dhindra	AEA,	PTC	India	(97118	70401)																															2.	Mr.	Sukhwinder	Jangra,	Project	Associate,	(8930994907)2.
Mr.	Manjeet	Singh	AEA,	PTC	India	(98913	00136)3.

NEW	AND	RENEWABLE	ENERGY	DEPARTMENT,	HARYANA
HARYANA	RENEWABLE	ENERGY	DEVELOPMENT	AGENCY	(HAREDA)

Akshay	Urja	Bhawan,	Sector-17,	Panchkula
PHONE:	0172-2585733,	2585433	Fax	No.0172-2564433

Email:	drehareda@gmail.com			Website:	www.	hareda.gov.in

PTC	India	Limited
2nd	Floor,	NBCC	Tower,	15	Bhikaji	Cama	Place,	New	Delhi	–	110066

Tel.	No.	–	+91-11-41659500,	41595100,	46484200
Fax	No.	–	91-11-41659144,41659145


