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1. MARKET ECONOMIC OVERVIEW OF GLOBAL AND INDIAN

ECONOMY

1. Review of Gl obal Economy

1. 1Gllobal real GDP review and outl ook

The gl obal economy 30%s i ex Ce/r@t0 @b Bt nm nQgv 280w2 6bEy. Il ndi a |
to gr & iant céa.l endar year CY2025E, following 6.5% g
br ochmads e d , with contributions from domestic consunm
emerging markets. 't i s notlat tfthianamaisalnfd @andiotni a
some regions, though the pace ofSmoa@22p3Wpdl itcyr i
on Chinédgpargoocdsarly EVs, semiconductors, battery
trade tensions, though a temporary truce under t|

Whil e | egal <chall engerscearot dihret y,artidhd CY¥Y2d0 InRE cgre@w!
to 3. 0%, -taardiefdfolaf}drignmge  Nonet hel ess, el evated costs
demand highlight continued downside risks for glo

Exhibit 1. 1: Re al GDP Gr owtihHibsyt 0S e lce catn dR eFir ceilc@aYsR 0, Z @Horr tl rdi, e sC
Country / Region CY2019 CY2020 CY2021  CY2022  CY2023 CY2024 CY2025E CY2026E CY2027E CY2028E CY2029E

World 29%  2.7% 6.6% 3.6% 3.5% 33% 3.0%  31%  32%  32%  32%
United States 26%  22% 6.1% 2.5% 2.9% 2.8% 1.9% 20%  2.0% 21% 2.1%
China 6.1% 2.3% 8.6% 3.1% 54% 5.0% 4.8% 4.2% 4.2% 4.1% 3.7%
India 3.9%  -5.8% 9.7% 7.6% 9.2% 6.5% 6.4%  64%  65%  65%  6.5%
North America 22%  -3.0% 6.0% 2.8% 2.8% 2.6% 1.6% 17%  2.0% 21%  21%
Europe 20%  -5.4% 6.4% 2.4% 13% 1.7% 1.3% 1.4% 1.6% 1.6%  1.5%
Asia and Pacific 43%  -08% 7.2% 43% 5.1% 45% 3.9% 40%  43% 42%  42%
}’i‘:g: f:f; and 19%  -22% 4.4% 5.5% 22% 2.4% 3.4% 35%  4.0% 3%  3.7%
Africa 31% -14% 46% 43% 3.3% 3.2% 4.0% 13%  43% 44%  45%
Latin America and 02%  -6.9% 7.4% 42% 2.4% 2.4% 22% 24%  2.7% 27%  2.7%
Caribbean

Source: IMF July 2025 forecast, Frost & Sullivan analysis

1. 1L 2fl ati on

Gl ob al inflation averaged 5.7% in CY2024, refl ect
CY202Re trend has shown a steady decline over the
to 6.6% .inTlCer20d@2s8i ng reflects the gradual resol ut |
in commodity priicnesmonand raydjpuwslitinceyntascr oss regi ons.

I nflation is expected to continue its downward peé
CY2026E. The inflation rate-piasndemticmateeedl so wt ahbhi
3.3% in CY2027E and 3.2%WE.n both CY2028E and CY20

The expected decline is based on i mproving supply
a more stable global trade environment. These trer
adjustments across economi es.
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Exhibit 1. 2:THlisftloatiicomniKatFe r eicCays2t0,2 9VFor | d , CcCYy2019

Country / Region CY2019 CY2020 CY2021 CY2022 CY2023 CY2024 CY2025E CY2026E CY2027E CY2028E CY2029E

World 3.5% 33% 47% 8.6% 6.6% 5.7% 43% 3.6% 3.3% 3.2% 3.2%
United States 1.8% 13% 47% 8.0% 41% 3.0% 3.0% 25% 2.1% 2.2% 22%
China 2.9% 2.5% 0.9% 2.0% 0.2% 0.2% 0.0% 0.6% 1.4% 1.8% 1.9%
India 48%  62% 55%  6.7% 54%  47%  42%  41% 40%  40%  4.0%
North America 2.0% 1.4% 4.7% 7.9% 42% 3.1% 3.0% 2.5% 22% 22% 22%
Europe 2.0% 1.2% 3.6% 10.0% 6.3% 3.6% 3.7% 2.8% 2.5% 2.5% 2.4%
Asia and Pacific 3.4% 32% 3.0% 6.3% 48% 43% 3.1% 2.9% 3.0% 3.1% 3.1%
Middle East 5.8% 9.9% 11.7%  134%  118%  9.3% 109%  104% 8.7% 7.7% 6.9%
Africa 9.4% 11.1%  123%  142%  182%  20.1%  138%  11.8% 8.4% 7.4% 6.4%
E’;;:‘;é:f““a and 7.6% 6.5% 9.9% 142%  148%  16.6% 7.2% 18% 3.9% 3.6% 3.6%

Source: IMF July 2025 forecast, Frost & Sullivan analysis

1. Revi eevhleanfli an Economy
1. 2Rdview and outl ook of Real GDP growth in India

The Union Budget FY2026 outlines a total expenditure of INR 50.65 lakh crore with a capital outlay of
INR 11.21 lakh crore (3.1% of GDP) and a fiscal deficit target of 4.4% of GDP. The Budget identifies four
engines of growth: Agriculture, MSMESs, Investmieaind Exports. Key macroeconomic announcements
include enhanced support for the manufacturing sector through PLI schemes, infrastructure investments
under PM Gati Shakti, and targeted incentives for MSMEs such as credit facilitation and compliance
simplification. Additional allocations toward energy efficiency programs and appliance market
development are also expected to drive demand for components used in cooling and refrigeration systems
A National Manufacturing Mission and measures for the toy, leatimef food processing sectors aim to
boost AMake in India.o

On the investment front, focus areas include education, skilling, healthcare, and infrastructure, with INR

1.5 lakh crore set aside for&@ar interesfree loans to states. Key initiatives include an INR 20,000 crore

Nuclear Energy Mission, an INR 25,06@re Maritime Development Fund, and an Urban Challenge Fund.
Innovation receives a boost with an investment of INR 20,000 crore for R&D and the launch of Deep Tech

and Geospatial missions. Export promotion and regulatory reforms, such as 100% FDtancesa
Grameen Credit Scor e, and the Jan Vi shwas Bill 2.
innovationled, and employmesihtensive growth

Exhibit 1. 3: Annual Real GDP and grPWw2m30ERalue in | NR

256.1

FY2020 FY2021 FY2022 FY2023 FY2024 FY2025 FY2026E FY2027E FY2028E FY2029E FY2030E

mm Real GDP at constant price (INR trillion) =o=Real GDP growth at constant price (%)

Source: MoSPI (Annual Estimates of GDP at constant price, 2011-12 series), IME ADB, S&P, Frost & Sullivan Analysis
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The Reserve Bank of Il ndia (RBI) projects I ndiads
reflecting sustained momentum despite global wunce
basis points due to heidgohmeesnteidc gd roibvad rasv brheanbaiit ra b dyte
monsoon, recovering manufacturing, resilient ser

infrastructure spending and healthy corporate an
di srugpnd ognessopol itical tensions may Byveitdgr &®MBI menradc ma
its 6.5% esti mat e, citing an fievenly balancedo ou
capital expenditure, and initiatives |ike the PLI

Exhibit -INodmi nlandiGDP and nomin&lch@hR egdr,owtaH ufeanmudINR trilli
FY20RY2030E

505.0

FY2020 FY2021 FY2022 FY2023 FY2024 FY2025E  FY2026E FY2027E  FY2028E FY2029E  FY2030E

s Nominal GDP at current price (INR Trillion) =o=Nominal GDP growth at current price (%)

Source: MoSPI (Annual Estimates of GDP at current prices), Worldometer; Frost & Sullivan Analysis

1. 2L 2dex of I ndustrial Production (I11P)

I ndiads I ndex of Industrial Production (IlI1P) withn
The manufacturing sector, which contributes ~77% to the IIP index, rose from 137.1 in FY2023 to 150.6

in FY2025, showing consistent recovery and iesde. This was supported by brdaased expansion in

industries like motor vehicles, electrical equipment, pharmaceuticals, and food processing. The electricity
index in the same period grew robustly from 185.2 to 208.6, indicating higher power demadifrstrial

and residential users. The mining index also improved from 119.9 to 132.8, reflecting strong mineral
production, especially coal and lignite.

Exhibit -U.n5d:exl mdidndustrial ProduFcM20o2n5 (11 P) by sect
_ § . v _ ) % Manufacturing (FY2016-FY2025):
EI[IUI] General (FY2016-FY2025): 3.2% IIIIJDI] Electricity (FY2016-FY2025): 5.1% EII]U[I —

(o]

ﬁﬁ” Mining (FY2016-FY2025): 3.5% g-o‘

1983
208.6

=
=

FY20l16 Fy2017 FY2018 FY2019 FY2020 FY2021 FY2022 FY2023 FY2024 FY2025
W General W Electricity ® Manufacturing = Mining
Source: MoSPI (Annual Estimates of GDP at constant price, 2011-12 series); RBI (Reserve Bank of India); Frost & Sullivan Analysis
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The overall growth in FY2025 was supported by thi
through PLI schemes, increased spending on infrastructure, and a steady rise in demand within the country.

Although there were some ups and downs during¢hay due t o changes in the p
gl obal events, industrial activity remained stron
continuing to grow steadily, especially compared to the slowdown seen during the pandemic years

1. 2P&r capita income

I ndi ads per capita income is estimated to reach U
reflecting a steady upward trajectory as the econ
i s encouraging, -mindkd lmene emaunsr a, | wiweh its i ncome
over five times | ower than the global average of

Exhibit 1.6: iPpdi aapst aGiobame of India vs |l eading economies

value in USD, 20222019

Lt bbELLLY

CY2019 CY2020 CY2021 CY2022 CY2023 CY2024 CY2025E CY2026E CY2027E CY2028E CY2029E
People's Republic of China 10,335 10,696 12,878 12968 12961 13313 13,687 14,534 15519 16,559 17,576

o India 2,050 1,916 2.250 2,361 2.547 2711 2.879 3,136 3.426 3,744 4,090
m United States 65,561 64,454 71,232 77,801 82,254 85,812 89,105 98,547 95,087 92,097 101,881
= Europe 29.310 28,363 32,582 32871 34949 36,591 37,558 38,985 40,408 43 577 41,958
m Southeast Asia 4,972 4,649 5,079 5,457 5,578 5,750 5,946 6,250 6,595 6,978 7,378
m World 11554 11147 12611 13030 13474 13933 14742 14213 15329 15969 16,605
World India China USA Europe | Southeast Asin (SEA)

@ CAGR (CY19-24): 3.8% | CAGR (CY19-24): 5.8% | CAGR (CY19-24):52% | CAGR (CY19-24):55% | CAGR (CY19-24):45% | CAGR (CY19-24): 3.6%
CAGR (CY24-29E): 3.6% | CAGR (CY24-29E): 8.6% | CAGR (CY24-29E): 5.7% | CAGR (CY24-29E): 3.5% | CAGR (CY24-29E): 2.8% | CAGR (CY24-29E): 5.1%

Source: IMF, Frost & Sullivan Analysis

Il ndi ads per capita GDP is projected to increase f

4,090 by CY2029, reflectingeargrpewtitodof Thv esr si @®@% c
supported by for mal jobvicreyagiaoms, i mduds twiidalr parco
educati on, is expected to boost discretionary spe
|l ongrm demand for consumer appliances, automoti ve
| mportantl vy, I ndi adal degnogr aphbogaidrmgntagditsal and

expected to add n-eaanrd yhm4g@Onemielalrinem smibdydIFer203 1, f u
economic diversification.

Gl obalilimcomegleconomies | i ke the United States (U
continue to maintain strong per capita incomes 1in
USD 13,687.3, narrowing. tS8eugheawtt Asdayewbpkdana:
5,946. 3, is al so-upwi gmnewshngpaobusul aatghin countr
the Philippines. India's relative periftcsR6CEOc e pl a
CAGR of 8. 6% in per capita income is among the f
However, this also highlights the urgency ito addr
rur al i nfrastr ucbdtsurger otwot he nsstuorrey tihsatb oltnhdiiancl|l usi ve

10
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1. 2PdAi vate Final Consumption Expenditure (PFCE)

Private Final Consumption Expenditure (PFCE) in |
increasing from INR 82.6 trillion in FY2020 to | NI
153.7 trillion by FYr2W@t0i.o nbse sipn tkeY 202Mp odwe yt @i tshe

rebounded from FY2022 onward, reflecting i mprovi
FYy2025, PFCE recor-dedk aa gtrroomd 7DO.vE% WeYa2r024 (1 NR 9
recovergciati onary spending, i mproved rur al deman
consumpti on. However, PFCE as a percentage of rea
over the past several yeard, niuredi ¢dt igm@wt hat awisioll

in the overall economy has not expanded significa
is projected to gradually rise to 60.0% blyedY203C
gr cddwtin the coming years. This trend underscores t
key driver of I ndia'"s economic expansi on.

Exhibit WRPr7i:vatnediFai nal Consumption Expenditure as % of real
FY20RY2030E

&, CAGR (FY2020- FY2025): 5.2%
" CAGR (FY2025 - FY2030E): 7.7%

153.7

142.0

99.1

60.0%

93.8

82.6

5(’.‘)“0

58.1% 58.0%

56.7%

56.1%

FY2020 FY2021 FY2022 FY2023 FY2024 FY2025 FY2026E FY2027E FY2028E FY2029E FY2030E
w PFCE (value in INR trillion) ==% of real GDP

Source: MoSPI; Frost & Sullivan Analysis
1. 2UBbani klandioan v s. |l eading gl obal economi es

As of CY2024, 57.3% of the global population lived in urban areas, and this trend is expected to continue,
with the urban population set to more than double by CY2050, according to the WorldHRgre«.

Exhibit 1.8: Urban population in India vs USA, China and Europe,% of total population, CY2018- CY2028E

T

CY2018  CY2019 CY2020 CY2021 CY2022 | CY2023 CY2024 CY2025E CY2026E CY2027E CY2028E
mWorld 54.7% 55.2% 55.6% 56.1% 56.5% 56.9% 57.3% 57.7% 58.2% 58.6% 59.6%
H [ndia 34.0% 34.5% 34.9% 35.4% 35.9% 36.4% 36.9% 37.4% 38.9% 38.5% 39.0%
m China 59.2% 60.3% 61.4% 62.5% 63.6% 64.6% 65.5% 66.5% 67.4% 68.2% 69.1%
mUSA 82.3% 82.5% 82.7% 82.9% 83.1% 83.3% 83.5% 83.7% 84.0% 84.2% 84.4%
Europe  74.5% 74.7% 75.0% 752% 75.2% 75.5% 75.8% 76.1% 76.3% 76.6% 77.5%

Source: United Nations - Data portal population division; Frost & Sullivan Analysis

11
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urbanisation typically drives per capita income and economic growth. India, with 36.9% urbanisation, lags
behind key economies such as the USA (83.5%), Europe (75.8%), and China (65.5%).

1.2Séctoral share of Gross Value Added (GVA)

I ndia's Gross Value Added (GVA) data for FY2025
sector s. The manufacturing sector experienced mod
demand and domestic producti showedtsesiThieemge | csl
monsoon conditions and increased food grain produ
professional services, continued their robust e X |
transformation. Condtrraddtoinorms eaxntdr rpullisco admitmii b ut
increased government spending and infrastructure
Despite these sectoral strengths, the overall GVA
the previous year's 8. 5%, reflecting gl obal econ
consumption remained a krewr adgr odnetnma nddr i avnedr , e absoil nsg eil
concerns persi st regardi nlged hgr osvutsht,ai wiatoh | il & yni © €
participation and global trade uncertainties posi
Il ndi ads manufacturing sector has steadily expande
and the data reflects eaddleaas chpintiaveowaddst hi ghe
machinery and equi pemehtomhbWBRd5a3rpopbubtiomnsin FY:
FY20g4owing at a®CrGR ect i growing investments
modern,j sandon nfrastructure devel opment Thi s gro
i ncregelaysifnrocusing on i mproving productivity and tec

Exhibit -1Gr%:ssl whilaaue added (GVA) at basic pri-¢é&d2B0p5&conomic
161.5 169.6
148.9
138.3
323
ﬁﬁ” CAGR FY2018-FY2025: 5.1% 119.7 127.1 132. 126.5 I I
FY2018 FY2019 FY2020 FY2021 FY2022 FY2023 FY2024 FY2025*
m Electricity. Gas.Water supply & Other utility 2.7 29 30 28 31 35 38 3.9
m Mining & Quarying 33 3.2 31 29 3.0 32 33 34
= Construction 9.6 10.2 10.4 9.9 11.9 13.0 144 16.5
= Public administration, Defence & Other services 15.1 16.2 17.3 16.0 17.2 18.4 20.0 22.0
® Agriculture, Forestry & Fishing 18.4 18.8 19.9 20.7 21.7 23.1 23.7 239
Trade. Hotels, Transport& Communication services 23.1 25.4 27.0 215 24.6 279 299 313
Manufacturing 22.1 233 22.6 23.2 25.6 25.2 28.3 29.0
Financial, Real estate & Professional services 254 27.1 29.0 29.5 31.2 346 38.1 39.6
* Second Advance Estimates Source: National Statistical Office; Frost & Sullivan Analvsis
Similarly, metal products and other manufacturing
infrastructure demand and export opportunities. '
FY2018 to INR 4.2 tritbioheigovr¥e0omdhdntéas peshi ahker
and defense sectors, which rely heavily on met al

products ddamd dti @ X toimddesnlsa &ien tsiecca toass a
manufactur.i

from-\taweea

g r aedcuoanlo ntyr an s
sophisticat ¢
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FROST ¢& SULLIVAN

Exhibit :Sd4a0todt ndisae split of GVA for manuFYa2cOt2wdr i ng, val u

282
1 25.6 25.2
22.0 3 { 232
FY2018 FY2019 FY2020 FY2021 FY2022 FY2023 FY2024
Other manufacturing goods 8.6 8.6 8.9 9.5 10.3 9.6 11.0
Machinery and Equipments 5.3 5.8 5.4 5.1 5.6 6.6 7.5
m Metal Products 32 33 33 38 4.5 3.6 42
m Textiles,apparel and leather products 28 3.0 29 2.6 31 3.1 3l
® Food products,beverages and tobacco 2.1 26 22 22 2.1 23 24
Source: National Statistical Office; Frost & Sullivan Analysis
Underlying these sector trends are policy measure
which are specifically desigeeprtded omdrowfsdc tcwrnpreg i
supply chains. Al ong iwiurhe ianncd eiansferda sctarpu cttau r ee xuppegnr
encouraged businesses to invest in higher technol
I ndiads gl obal manufacturing competitigua@nteyssj dlut
creation.
1. 2Gdvernment I nfrastructure Push, Ease of Doi 1

Manufacturing

Over the past few years, the I ndian government ha
infrastructure and business ecosystem, aiming to
transformation is betchgddpiskeal ey  hédreestirmtceuec @n m
doing business reforms, and targeted incentives u
I nfrastructur el nlfmrvassdtrmentur e devel opment has been
growth agenda. The government | aunched the Natior
i nvest ments worth 111 | akh dFvY2e@25,UDifldue amred
including energy, roads, rail ways, and urban infr
Pl an | aunched in FY2022 aims to bring syneragtyedcr
mi nriisets. Gati Shakti targets a USD ~1.2 trillion i
across the country. I n particular, the Dedicated I
hi ghways, moder ni z-sctail en rcefn epvarbtl £, eared glyarignest al | at
under this umbrell a.

| mprovement in Easelafli Bohag Baseneesiar kabl e prog
doing business through streamlined approval proce

the World Bank discontinued the DoingdBuei 68sd T a|
in 2019 from 142nd in 2014. These reforms have tr

FDI i nfl ows. Foreign Direct I nvestment (Ferlgl in |
years, supported by structural reforms, proactive
i mprovements in Indiads Ease of Doing Business r

attracted a cumul atalveFDJISD nbf2l160.wW8s ,biundeorns cdonr itrog i t
destination among emerging economies.
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Exhibit 1.11: FDI infl ow TiFny 210n2d6i a, in USD billior
84.8

71.4

62.0

1.8 1.0

.7 - A 1.6 .

FY20190 FY2020 FY20211'S FY2022 0.9 FY2023 1 4FY2024 FY2025
m Total FDI inflows (in US $ billion) m Equity inflows (In US $ billiomn)
® Re-invested earning (In US § billion) m Other Capital (InUS $ billion)

Equity Capital of unicorporated bodies (US § billion)

Source: DPIIT, Frost & Sullivan Analysis

I ndia recora@wvar i EBI hiigfhleew of USD 84.8 billion i
confidence in sectors |ike digital i nfrastructur e,
moderated slightly ta@andSDemhiheldi Inleiaognh yi Al RY2 @23 U
these | evels were stiylelarbravaedlayei mfl i~J&SDwi7tS5h bti h é i
I ndia has managed to sustain this momentum despi
geographies, including China.

I n FY2025, t ot al FDI i nfl ows rebounded to USD 81.
i mproving macroeconomic stability and strong dome
pickup in equity infl owsi c(alh8D i510c.r0e absiel liino nr)eiannvde sa
bil ldiaoms)i gnt ef mliomgest or commitment to the I ndian
Even in a -igidtodbrad £ty ehvghonment , I ndia's FDI perfor
its peer developing economies. This resilience 1is
I ndi an economy, onigwe gt @owvedwmene ndommliitarmde burder
growth sectors such as semiconductors, electric v
Supportive Policy MeasAurceesntamd RLIl |Sacheonie | ndi ads
Production Linked Incentive (PLI) scheme, l aunche
(USD ~24 billion) across 14 sectors. Thavanicedl ud
chemistry cell batteries, and textil es. The schen
encourage import substitution, and support job cr
As of FY2024, PLI has |l ed to actual i nvest ments
out put, and created 1.15 million jobs. Notably, o
PLénabled wunits. Howe vnearl, gtahpesr:e -@sedn@afi 8 FEXi@&W !t dbs
accounted for | ess than 10% of the total approved
and faster fund flows. Sectors such as tel&com, wt
l' i ke sol adarP®¥ ynedut esfully scale.
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2. MARKET ASSESSMENT OF SENSOR SOLUTIONS (INDIA
AND GLOBAL)

2. Hey Products Overview

I ndustrial sensors play a critical r-ol meamoossoail
control, and optimization of operations. With th
regul atory compl i amxsies @mdp rae dyir otwii vng manprht enance
for intelligent sensing technologies is increasin
Sensors refer to a class of industrial devices th
or chemical conditions such as temperatur e, press
t he most utilizedn @s$sayiingg crhei mal sohlisl iity, e

efficiency.

Temperature Sensors

Temperature sensors are devices that collect info
and transform it into intelligible formats for an
only for traditidmgl oddct& rgsasl,i kan dc hpeonweora Igweinreg at
domains such as EV battery management, food safe
manufacturing. Their ability to providataooaurather
optimization, and smart factory transformation.

The key product categories within temperature sen

f Contact T£oamd arcg Semh@mrsmoic Reelslicseda .ance Temperatur
(RTDs Thermistors, Fiber Optic  ATemnmdraacttun & mpemnm ad n

wor ks by physically touching the surface or med
temperature using the heat transferred from the
used i n i ndwagd tsr,i ecshelmilcal snet power generation,

automoti ve.

T No«€ontact iSemeontact selnnsforrasr eidn cHPuRlleo Blehebpssand F

I ndustrial TherAmarbanl anatger emper ature sensor wor k
radiation (infrared energy) emitted by an obj e
calculate temperature based on the inteonsity of
hazardous surfaces. They are widely wused in gl a:
semiconductoheapphtiradgdtitomema,alwcontact methods ar

T I'n some applicati onsnt aott ht ecnome raacttu raen ds ennosnor s C @
choice often depends on factors |like customer
|l ifespan, among ot hers.

Temperaturi®tdems®dd $i ed Product s

T Sensor P+Setnesotri @m ot ect i arh ecromopwoen € nst sa nids ephrsodtee c t i
protection is intended to protect temperature s
corrosive substances, abrasi on, and mechanical e
i f e, reduce maintenamna¢ofrealienygy, Seamdoenpuioe e
such as oil and gas, petrochemical s, phar maceu
Ssubjected pobpobassing conditions.
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T Temperature -CTCampkbratare calibrators are wused tc
sensors and transmitters by providing a constan
consi stent perfor mance, regul atory cosmpliieasn clei,k €
phar maceutical s, food and beverage, aerospace,
control is required for product quality and proc

f Data | oDlygeses instruments record temperature da:
monitoring, traceability, and hi stsritaadlusttrivaly
processes. Data | oggers are frequently employed
temperature tracking, including pharmaceutical s
environment al monitoohsg, and cleanroom operat.

T Temperature TTlhheysmiomnweerst signals from sensors

standard oiRtOpuntAy (fe.rg-ddicctuarmde ,t rlamgmi ssi on. It

noi se reduction, and compatibility wirtihesg o mtorweell
pl ant s, and pharma for precise temperature moni
and testing | abs for automation and contr ol

Exhibit 2.1: Mapping Grid: Categories vs Tempse.l
CATEGORY MAPPED TEMPSENS PRODUC

Temperature (Conta -Ther mocoupl e
-Resi stance TempleD ature Det ec

-Temperature Gauges

Temper at «Croent(akan S-Infrared Pyrometers

-Fixed I ndustri al Ther mal | me

Sensor Protecti on -Ther mowel | s

-Protection Tubes

Calibration & Vali -Temperature Calibrators

Data Acquisition -Data Loggers

Ot her Al lied Produ -Heat Flux Detectors

2. RPemperature Sensor and Allied Solutions: GI «
The gl obal temperature sensors and allied product
past sever al year s, fueled by rapid industrial a
regulatory compliance} &dnadtoryisgsaempti on of sma
The mar ket i s also witnessing strong traction fro
emi ssions compliance, where accurate thermal meas
reducing waste. Advanr,e swiimelseesnss od o nrmiencitaitvuirtiyz,atar
making temperature sensing more accessible-and ve
speed semiconductor production Ilines to remote of
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Exhi biGll ob.a2: mar ket size for Temperature Sensofi€Ya@adoEkIl|lied

/7 CAGR (CY2019-CY2024): 5.0%

58
o0l caGRr (cY2024 - c¥2029E): 7.9% . 5.4
46 _
40 ()
13 35 &
3-] 3-0 IJ I I

CY2019 CY2020 CY2021 CY2022 CY2023 CY2024 CY2025E  CY2026E  CY2027E  CY2028E  CY2029E

Source: Expert interactions, Frost & Sullivan Analysis

From CY2019 to CY2024, the gl obal mar ket expanded
USD 3.1 billion in CY2019 to an estitmatmdi USDp4. (
during t-he geNdBmic in CY202l0i,endte mamar triecrualianreldy ri
enefgyensive sectors such as oil & gas, chemical s
These industries relied heavily on precise ther mal
cmpliance, and operational continuity, even durin

Recovery in CY2021 and CY2022 was driven by renew
dattai ven instrumentati on,-c camtda cetx pshenndsieinngiga & drogbadiggm n
wireless sensor networ krsgiarcg omar beotth. devel oped an

The market is forecast to grow from USD 4.0 bill i
to an approxi mate CAGR of 7.9%. Growth wil!/l be dr
T Stricter Safety & Compliance Nor ms
I ndustries such as phar maceutical s, food & be
monitoring mandates for quality assurance and r €
is driving -demandcyyosehsghs,onl agpgpdrss, and calibr

T EV & Clean Energy Ecosystem Growth
The rapid growth ofi ced elxatrtier w ephriad wecst,i dn,t ha rudn |
has created a need for advanced t-Byypematerse aees
critical for battery tkhBeeremaltomgmagement, invert e

T Semiconductor & Electronics Manufacturing
The semiconductor boom -prsecdrsievitnegmpeemaud ef acront
fabrication, l' ithogoaphygyt anfilrasedmbkepwpsoNsnand
to maintain tight thermal tolerances.

T I'nfrastructure Upgrades & Retrofitting

Aging facilities across Europe, North America,
systems. I ndustrial players are retrofitting wit
with PLCs and SCABDAf fsiycatreantts odngsr. ener gy

I n the global tempeaeroattwarce semsor smalrleta,l smmomr owi n
though contact sensors stildl hold the majority sh

arouivd @ hrough CY2029, Romt het oskhesohandi ncl udi |
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pyrometers, and fixed ther mal i magers, represent
faster UCIAIGR oovier9 t he same period.

Several factors ar e dri vd ommgt atchi ssemisgph er. g owtt h
semi conductor s, EVs, glass manufacturiAgtrasdvae
t her mal monitoring where trntadi Secoaldl xonpaedi cteil
strategi es, especially in Europe and North Americ
sensors for electrical audits, motor diagnosti cs,

|l egseland remote monitoringomeéeéa@quitr ememtno]l ngsesglaolke
to their abi-timg,tooptacttdesseeabnd scal able therm
accuracy, and i ncrteya,s¢com@mh aldtgi ¢ @ahs crompant-gbewsngi on
segment in the global temperature sensing |l andsca

2.2Tdmperature Sensor andWAbEki 8dg®ehtuatbos: (Bl oda

The gl obal Temperature sensor and Allied product
Contact S-€pnpsbmasi HNensors, and allied temperature
Temperature CalibratorstaHeaggedariaux dedhecsergi nagn
manufacturing, process industries, and energy i nf
share of the market (60.0% in CY2024), ard  ,widel )
cemenffermomus met al s, andcghhbtast Feéersdemandg éxpeabd
the growing adoption of l oT, the need for reduce
device's |ifetime compae@adotrse.contact temperatu

Exhibit 2WBsePCoductbution to Global Temperature Sensor a

Temperature Sensor
- Allied Products |
17.5%

Non Contact
Sensors, 22.5%
Contact Sensors,

60.0%

Source: Stakeholder interactions, Frost & Sullivan Analysis

Non-contact sensors, including infrared sensors, pyrometers, and Fixed Industrial thermal imagers, account
for 22.5% of the market. They are witnessing increasing adoption in EV battery lines, semiconductors,
glass, and switchyards where direct contathjzractical.

Sensor protection components, such as ther mowel | &
|l ife and ensure performance in harsh industri al
Temperature calibrator scosmpplpioarntc eg rnoeweidnsg ignu and e g !
phar maceuticals, food processing, and advanced ma
an increasing global focus on traceabilityr,s audit

are expected to see strong future growth.
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2. 2T&@mperature Sensors and Allied Product s: Mar k
(Gl obal)

The global temperature sensors and aicloinddcpgr sewncsto:
sensor protection devices, temperature calibrator
regi onal variatiomegiuhat odusmainadlat esat emasnidt yWd,i gi t al
detailed regional breakdown:

A.North America (Key markets include the United St
Mar ket Driver s:

T Growing focus on predictive maintenance and asse

temperature sensors in rotating equipment and tl
T Reshoring advanced manufacturing and ®Pemiccsreduc
thermal monitoringteahcéeanroowmest and high
1 Feder al incentives for energy efficiency upgrade
retrofitting of | egacy temperature sensing infre

Key Trends:
Growth in demand for thermistors in HVAC and mec
Il ncreasing use of RTDs and thermocouples in EV &

Retrofit demand for replacing | egacy gauges wittl

.Europe (Key Mar ket ss: Ger many, France, l'taly, UK,

il
!
il
T Strong preference for RTDs in regulated sectors
B
Mar ket Drivers:

!

EU Green Deal and industrial decar bonprzead ii ©inomg o
t her mal monitori-ngt esysiteemsséotrorener gy
1 Stricter compliance with EN/1SO calibration tra
upgrade to digitally certified temperature meas:t
1 Rapid growth in pharmaceutical s, bi ol ogics, anec
vali dasaeduhbagh temperature sensors and data | ogc¢

Key Trends:

T Retrofit programs i n Ger pmamyl eandde pFroaymeent arod driic
thermocouples in heavy industries.

1 Calibration traceability and CE compliance are a
t her mowel | s.

T Growt hciomtmen senhsmpesr dtour digmvironments | ike st
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Exhibit 2. 4: Regional Share of Global Temperature Senso

Latin America, 5.0%

Middle East &
Africa, 9.0%

Asia-Pacific, 33.5%

Europe, 25.0%

North America,

27.5%
Source: Stakeholder interactions, Frost & Sullivan Analysis
C.AsiPacific (Key markets: China, I ndia, Japan, So
Mar ket Drivers:

T Explosive growth in manufacturing hubs for met a
dr i vi nsgc allaer gdee pl oyment of precision temperature

1 The rapid expansion of EV, batter-ypol amd demandmt
compacteshoghe temperature sensors for ther mal S

Key Trends:

f Surge in miniaturized RTDs for el ectroni cs, EV |
China, Japan, and South Korea.

f India is becoming a hub for thermocouple and t he
scaling to meet export and domestic demand.

f Surge in IR sensors and micro RTDs in semiconduc

D.Mi ddl e East & Africa (Key Mar ket s: UAE, Saudi Ar

Mar ket Driver s:

9 Largeal e automation and digitalization across oi
ruggee,r elciiggh on temperature sensors in harsh env
T Petrochemical and met al industries require robu:
safety, process st abtielmpteyr,ataunrde czoormpelsi,.ance i n hi c
T Goverdmantl ocali zati on progr ams l' i ke Saudi Ar ak
manufacturing and sourcing of industrial i nstrur

f Massive greenfield/ brownfield green energy proj e

Key Trends:
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1 Demand forprexgl| otsheornmocoupl es and armor ed RTDs
petrochemical s.

T Use ofedviemtant thermowells paired with contact
systems.

T Growing inteagealsitbriant edenrRoltDes and rugged sensors
conditions.

E.Latin America (Key Market s: Brazil, Me xi c o, Chi |
Mar ket Driver s:

f Rising food and beverage exports are driving de

meet international safety and quality standards.
f Growth in automotive and aerospace component ma
t her mal sensors for R&D, testing, and producti or
1 Gover fbomerkted i ndustri al modernization programs a
t her mal instrumentation in the energy, mining, e

Key Trends:

f Ilncreasing use of contact sensors in food & bevc¢
especially in Brazil

9 RTDs and thermocouples are being integrated int
industrial <clusters.

§ Public investment in process optimization is dri
protection assemblies in the met al and mining se

2. 2T8mperature Sensor and Allied Solutions: End U:

The global temperature sensors and allied product:

integrated into the operational framework of a wi

safety, and compliance are essenti al

The chemicals & petrochemicals sector |l eads with

reactors and pipelines for process control and r e

Mi ddl e East, and Chinae reéngs omisi afad rit dheetrardi | t enap @1 a

integrated with DCS and PLC systems.

The metals industry accounts for 25.e0fpecfatalrebaaslen

and protective assemblies in furnaces and rolling

appl i ed nfvoarsinvoen mo nintedarailn ga nodf froolgtienng | i nes. Ger ma

China are major mar ket s.

Oi | & Gas accounts for 15. 0% of gl obal demand. Te

tank gauging, and refining operations. Demand i s

parti cul arelpyl ofyoarb | feieeslnddt sos udonons.

The power generation segment accounts for 12.5% o
optimize boiler and turbine performance. RTDs and
enabl e predictive maintenance.
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Exhibit25:End ser application Global Temperature Sensors and

Defense & Space, Others , 5.0%
2.5%

Glass, 5.0%

Chemicals &
Petrochemicals ,

Plastic & Packaging, 27.5%

7.5%

Power Generation,
12.5%

01l & Gas , 15.0% Metals, 25.0%

Source: Stakeholder Interactions, Frost & Sullivan Analysis

Pl astic & packaging accounts for 7.5% of gl obal
temperature contr ol in extrusion and mol ding proc
extensively used in extrunddkertsherimgfexrtmerns ntod dmaign
precision during processing.

Gl ass manufacturing accounts for 5.0% of gl obal
Pyrometers for melting and anneal-taempepatatéeomeni
for melting, anneatiemperandueempers]l ngheHmgboupl ec

tubes and IR sensors are deployed in glass furnac
The defense & space sector accounts for 2.5% of

t her mal i maging devices, aviongrcade aR@Dsprapd!| 9ir«
cali brators are used inhambense. t &dhrt swmtghs,a adrhelglt i g e
hioglrgin segment in the overall Temperature Senso
The remaining 5.0% cl assi fviad du ea sa p"pd ti hceartsi 0 ncso vi enr sp t
battery systems, semiconductor s, food processing
calibrators, and traleable sensors are essenti al

2. 2GHHobadSe§ment ati on for TCodt ac-GoaNa@®t of8enssrs anc
Protection

Ther mocoupl es | daaednpiematuggedethigbs | i ke steel n
accurate RTDs dominate power plants, pharma, and
Sout h Kor ea.r eCopnopnadcitn ga ftahsetwind s prresad i n el ectroni (
applicati onsPaaccirfoiscsf |Itahred dAeseieat t or s ar e rapidly gai.
and Europe tefdupgpentyemedgypustainability initiat
I nfrared and thermal i magersoat adii aneir ¢ l@ympex ma udien ¢
capabilities, wi del vy adopted in North Aanediitca a
applications, and expeirédaecnicfiincgd sr aapui tdo ngortoiwteh, isne niihc
sectors. Wi thin this evolving |l andscape, Tempsens

in contact t emperodt uMaer chie n3glo,e k0 2d5 ,f f erenti ated b
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integration in manufacturing. This capability not
guality control across thermocouples and RTDs, b
manuf act ureerndwiotphe reantdno mal tihmtsegmantaii @m. Sensor prot
account for about a quarter of the gl obal mar ket ,
power plants, as wel/l as North America's oil and

E x hi b iSub-S@gmént Market Share, Contact, NorContact Sensors, Sensor Protection, Global, CY2024
Contact Sensors (60.0%) Non-Contact Sensors (22.5%) Temperature Sensor —Allied Products (17.5%)

Sensor
Fixed Industrial T ' Protection
Heat Flux 27%
Detectors
29%

Temperatur

e Gauges
21%

Thermocouples !
46%

Data
Loggers Temperaiu
ensors - Pyrometers | 14% Te

56% ' Calibrators
30%

Source: Stakeholder Discussions, Frost & Sullivan Analysis

2.2Té&mperature -Segmeonmtsat iSumm Key End User Applicati

Advances in technology, quality compliance require
the global temperature sensor market. From proces:
is foundational tmwmodwdtetyyaleiftfyci ency, and p

Thermocoupl es-edemir noamentafrshpplications | ike stee
due to their ruggedness and wide temperature rang
adopted in phar maceutfiocoad sp r opcoensesri ngge.ner ati on, and
I nfrared sensors are preferred in semiconductor s,

increasingly deployed f orr emrod diitd toinv et hrea immatl e naannacl ey
infrastructure monitoerilh.gS. ,Adbuwrtad poen, iasn dstHaosntg A sni

advanced diagnostics are becoming critical to ope
Exhi biGll odb.al: Temperature Sensor 8 Sa#Bégmlehitad i 9ol wi it thn ApMddi lcat
% SHARE
CATEGORY SUBEGMENI WI THI N KEY | NDI-NSENBPPLI C#
CATEGOR"®
St eel manufacturin
Thermocourg 46. 0% refineries, automo
boil ers, and indus
Contact S ) Power plants, pharn
(60. 0 %) RTD 33.0% food and beverage |
cl eanr ooms, and sen
Gener al i ndustri al
Temper atur 21. 0% systems, water trea

shipbuil ding and ma
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Semiconductor fabs,
I nfrared

C
Y 0
Pyrometer s 56. 0% glass a_nd st eel pl a
industrial safety s
No«€ontact . = .
Predictive maintena
Sensors ( .
Fi xed | ndt motors, furnacdeD) ,l i
44. 0% . .
Ther mal I r guality control i n
conipower, cement,
Sensor PRrc .
Ther mowel | 27. 0% C?ez:fzgsplaﬂgf;ﬁnap?
Protectior PP P
Temperatu Temperatur 30 0% Utilities, heavy ma
Sensor Al Calibrator ' wor kshops, and boi l
Product s Heat Fl ux 29 0% So!ar'panel testing
buil ding energy aud
Cold Chain Power L
0 ’
Data Logge 14. 0% e e Steel
Sensor protection hardware, |ike thermowell and pi
in corr e@giess,urtei,glbor abrasive environments. Common
these components andbktenséessent!| ppgéormance. Euro

mar kets due to stringent safety and process compl

2. 2Té&é&mperature Sensors and Applied Solution: Key
(Gl obal)

A.Growth Drivers

Smart Manufacturing & I ndustry 4.0

I ncreasing automation acr oss i ntdiunset rtieersp ersatdurriev inmm
integrated with PLCs, SCADA, and | oT systems. Si
SI MATI C automation syst eomst ifnouro utse nppreorcaetsusr ei ncdounsttrroi

Electrification of Transport & Energy Transition

EVs, battery systems, fuel cell s, and renewabl es
solutions, boosting sensor demand in energy and
temperature sensors in dtatdweryheaatlil ngnamiudlas taiar Iny.
Stringent Quality & Safety Regul ations

Regul atory compliance (FDA, | SO 17025, GMP) in ph
of faicghiracy sensors, calibrati on -adcecvuircaecsy, tahnedr ndoact«
and IR sensors on spacecraft and testing platform
Precision temperature control for Emerging segmen
I n Semi conductor and El ectroni cs Manufacturing,
processing, PCB soldering, and chi-pl ufxabsérmaodi ® n .
t hermocouples in semiconductodr dfuab s1gt a erpavisrittdiom ta
empl oytsi meealR i maging systems t-ion dted tcitndgh.ot spot s
Gl obal Cold Chain Expansion

Growth in biologics, fresh food exports, and vacc
sensors-tamd daath | oggers for t her mal compliance
temperature | oggers to tmeenistuprpl percihsahanhl e goods a
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B.Trends

Advanced Sensor Protection Systems

Thermowell s and protection tubes are being redesi
threads to support higher pressur es, corrosive f
vi br-ahdooed f avéluoeist gasthearm | in

Digital Twin Compatibility

Temperature sensor dat a, especially from RTDs, t h
into digital twins for process simulation, asset

Digital 6s Digital Twi nROD &nddthermboesplieacdapar &
gearbox regimespfedi ceave anal ytics.

Growth of | n fGQoanrteadc ta nSde nNsoonr s

Nomontact sensors such as infrared ther mometers a
where contamination ri sk, speed, or i naccessibildi
and met al manuf acturatngr € omo rciotnd ri infrugpnuesé rt avtoruplied go o jr €

Edgheased Temperature Sensing

Contact sensors |Ii ke RTDs and thermocouples are n
|l ocal processing, anomaly detection, and predict
combines contact tempetriacdsrto seats@cts sweéemndhorddgri fatn
cycl es.

C.l nvest ment Trends

AsiPaci fic i-scakei nhgvkeatgents in sensor producti on
RTDs catering to EVs, electronics, and industri al
sensor integratiomg dmd gwitdgintgale dtgwei r oanppltiicati ons.
cl eanr oom, and -praodcessemudroamat wionhh an emphasi s o]
Il nvest ment is also flowing into sensa®rggprngt egtsitaem
enabling broader deployment in hazardous and r emo
from North America and Europe to Asi at @ami 8 emaadd
for Temperatureofermsaers and allied Pr
The table below highlights some of the most signi
2025
Exhibit 2.7: Recent Gl obal I nvestments in Temper
COMPANY COUNTRM» NVESTMENT PURPOSE DATE
Omega Engin USA / U 60. Moderni zatio Jan 2
and sensor p
(ther mowel |I)
2. Bemperature Sensor and Allied Solutions: | n
I ndi abs temperature sensors and allied products n
FY2025 and is projected to reach I NR 27.4 billion
i's the | argest man ucfoancttauenieer aotfurceo n(tiarc tt earnmda s1ofn r e v
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of March 3Tlempts is also the only manufacturer o

profiling systems in India as of March 31, 2025.
integrated for contact tempeommpaneé esensnod s di @makvi o
in FYBbs deep backward integration in manufactur.i
position. This capability ensures a smooth suppl
ther moaodp REPHs .

Tempsens has its backward integration facility f
protection component s, which account for about a
demand in EMEA's chemical Namtdh pAweri pd'asitei,| asn dver
The rising emphasis on precision monitoring, ener
newge industries underpins this growth.

Exhi bit M®amBketl ndiimae for Temperature Sensors ainkdY2030iEd sol u

274
__~7, CAGR (FY2020-FY2025): 6.0% 249

UD["] CAGR (FY2025 - FY2030E): 9.4% 207 22.7
19.0 .
v 17.5
5 .
14.0 15.1

FY2020 FY2021 FY2022 FY2023 Fy2024 FY2025 FY20206E FY2027E FY2028E FY2029E FY2030E

Source: Desk Research, Frost & Sullivan Analysis

Whil e core sectors such as steel, power generatio
significant traction is now coming from electri
semiconductors, and s maret sierncftroadsti ndecnttadnrele m@rad jpe otf g
accuracy,-resnpdonsapTduel ugri mchwsct mi X i s evolving re
thermocouples and RTDs to advanced infrared senso
Demand for t her mowel | s, protection tubes, transm
expected to grow in tandem, especially from secto
journey toward smart nyan utfeancpteurraitnugr ea nsde nssui sntga i annadb i
be pivotal in quality assurance, energy optimizat
enabl er of industrial transformation.

In the Indian temperature sensor market,-oontact sensors are growing significantly faster than contact
sensors. While contact sensors such as thermocouples, RTDs, and gauges continue to dominate with a
69.7% market share, they are expected to growstgaly CAGR of 89% from FY2025 to FY2030. In

contrast, norcontact sensors, which currently hold an 11.4% share, are projected to grow at a much faster
CAGR of 12 14% over the same period. This acceleration is driven by the increasing adoption of smart
manufacturing across sectors like EVs, semiconductors, glass, and cleanrooms, wiiene, reggienic,

and contactless thermal monitoring is essential.-bortact technologies such as infrared pyrometers and
thermal imagers are being favored for theeesh precision, and ability to support predictive maintenance

in modern industrial setups.

2. 3Tdmperature Sensors anewislel iSeedy memltuattii coms :( | Fairdd ca

The market is broadly segmented into three key product categanesact sensors, narontact sensors,
and Temperature sensors allied products (sensor protection components, calibration systems, Heat Flux
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Detector, and data loggers), each catering to specific industrial needs. Contact sensors, including
thermocouples, RTDs, and Temperature Gauges, dominate the landscape with a 69.7% share, widely used
in core sectors like steel, power, chemicals, pharnthfaod processing.

Non-contact sensors, including infrared sensors, pyrometers, and Fixed Industrial thermal imagers, account
for 11.4% of the market. They are witnessing increasing adoption in EV battery lines, semiconductors,
glass, and cleanroom environments where dicectact is impractical. These sensors are how being
combined with Al and analytics to detect anomalies and enable predictive maintenance.

Sensor protection components, including thermowells and protection tubes, make up another 6.9% of the
market. These are crucial in ensuring sensor longevity, hygiene, and safety in harsh or corrosive
environments like chemical plants, pharmaceuticals waasdewater treatment facilities.

Temperature calibration systems, though a smaller segment (4.6%), are vital in regulated industries like
aerospace, pharmaceuticals, and defense, and also in general sectors like Steel, Cement, etc. Institutions
and quality labs increasingly rely on autdethand portable calibration solutions to maintain measurement
accuracy.

Heat flux detectors, with a 4.6% market share, are crucial for measuring thermal energy transfer in
applications like fire testing, combustion analysis, and insulation performance. Demand is rising in sectors
such as aerospace, defense, and automotiwendlly the need for higprecision, fastesponse, and
integrated thermal measurement systems.

Finally, temperature data loggers and traceability tools account for approximately 2.9% of the market. They
are indispensable in cold chain logistics, vaccine storage, and -exjoted sectors where retghe
monitoring and regulatory compliance ardicail.

Exhibit2.9:Pr o dWics e Contri bution to India Temperature Sensors a

Temperature Sensor
- Allied Products ,
18.9%

Non Contact
Sensors, 11.4%

“ontact Sensors,
69.7%

Source: Stakeholder Interactions, Frost & Sullivan Analysis

2.3T@mperature Sensor s: End User Application Area

I ndi ads temperature sensors and allied products m
by processntensive and precisiedriven sectors. Chemicals & Petrochemicals hold the largest share at
21.1%, driven by the need for corrosimsistantand ATEX-compliant sensors in reactors and pipelines.

The metals sector, contributing 20.6%, relies heavily on rugged thermocouples and thermowells to
withstand high temperatures in furnaces and rolling mills. Power Generation, with a 16.0% share, demands
accurate and SCAD#ntegrated sensors for monitoring boilers and turbines, with a growing shift toward

remote calibration. Oil & Gas accounts for 15.4%, where explgsioaf and wireless sensors are deployed

in refineries and pipelines to enable rdale diagnostics and ensure safety compliance.
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Exhibit2.10:End ser application I ndia Temperature Sensors and A

Defense & Space, Others , 5.7%
2.3%

Chemicals &
Petrochemicals |

Glass, 9.1% 21.1%

Plastic & Packaging,
9.7%

Metals, 20.6%

01l & Gas , 15.4%

Power Generation,
16.0%

Source: Stakeholder Interactions, Frost & Sullivan Analysis

Plastic & Packaging (9.7%) utilizes compact RTDs and thermistors in extrusion and sealing lines to support
automation and thermal precision. In the glass industry (9.1%), infrared antéhighrature sensors are

used in forming and annealing processessr@tdurability and accuracy are key. The Defense & Space
segment, though small at 2.3%, requires pgicision, traceable sensors for aerospace and missile
applications. The remaining 5.7% spans sectors like pharmaceuticals, food processing, semisgaadictor
EVs, where the demand is rapidly rising for smart sensors, temperature loggers, and comgaince
thermal monitoring solutions.

2. 3T8mperature -Segqgmeontsat iSam for individual product
Il ndi ads temperature sensorstarnuc tadrle de da npdr osdtueca dsi Inya
with a total estimated mar ket size of I NR 17.5 bi
hol di ndl O&%rOcman#édet share in thei MfefMmMp25 ature sensor

Cont act sensor s, which account for nearly 69. 7% o
sensing |l andscape. Ther moc otuop | sesl U t4di3o nBtY%E mpceotng fj encuee
environments such aplaneasl mnld semepatr 6alte mirc als . I
in applications requiring high accuracy and stabi
and food processing |lines.

The -cnoomt act sensor segment , val ued at I NR 2.0 bi
i ndustrial moderni zat-Pgnometeney. whnthamaldeSaps6b0
wi dely adopt ed aicrwasqg vseencitdoy sammedo trheeaol ma | monitorir
usef ul in food safety, el ectronics testing, and g
constituting the remaining 40%, ar e seuwtiinlgi taicecse,l ea
even EV battery systems. As I ndi an i ndamsadblied m
environments, this segmantgiits raxpgesctovcert d hger ovwe xdt
Tempsens is the onl y-clomdiaamp ensaanhusfpaecst uiraesrt doef Niaar nk ke t
312,0251 t hol ds -cdB&e op e temeswiNesnearrkece @ 5i.hEY e are curr
no other domestic manufacturers in this segment,
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i ndi g eNmiosoinnttgeeantp e s & th 15 0 & devel opment , Tempsens has
suppliers and established a strong | eadership pos
power , EV, and semh@BMdudsort hendastyr masufacturer
t her mal i magers in India.

Ex hi bi $ub-Zegnieit Market Share, Contact, NorContact Sensors, Sensor Protection, India, CY2024
Contact Sensors (69.7%) Non-Contact Sensors (11.4%) Temperature Sensor — Allied Products (18.9%)

Fixed Industrial Thermal ~
Im: s Sensor
Thermocouples | 4:‘]%9" 1+ Heat Flux Protection
13% ' % ' Detectors 37%
24%

Temperatur
e Gauges
24%

INR 12.2 Bn

Data
' Loggers
15%

Calibrators

'
nfraRed S - Pyromet '
aRed Sensors - Pyrometers 24%

33% 60%

Source: Stakeholder Discussions, Frost & Sullivan Analysis

Equally important ia$litbkbd pemdecasumar E&enhsomwhi ch ¢
t he ecosystem. Thi s category includes sensor pr
temperature calibrator sl,ogHgeearts ,Fleuaxc hDeptleacytionrgs , a amrc
operational safety, sensor durability, and compl.

Ther mowel | s are indispensabl e i n refineries, che
mechani cal backups still provide reliable redunda
corrosive or abrasive énsiensowmehfas) upesvamidi mngdiurc

Temperature Calibrators (I NR 0.8 bil-drn owmt)jh awnar tdiad
|l i ke pharmaceutical s, food | ogistics, and cl eanr
audi tabifhegptanél ron

He at flux detectors, while representing a smaller
battery testing, and energy efficiency audits. Th
reliability -andcesmeagiagphi gh

2. 3Tdmperature -Segmenmtsat iSaurh Key End User Applicati
I ndiabs temperature sensor market i s | edorbtyacctont
sensors are growing in EVs and smart manufactur
increasingly critical fma a@momdnpenangege. i Thsemaoket
smarter, more reliable, and traceable solutions a

Exhibiltn®@i.d2Temperature Sensors$SaBdghkehtedi @noduthsApMpl keatti
% SHARE
CATEGORY SUBEGMENT WI THI N
CATEGORY

KEY | NDI-AASEND
APPLI CATI ONS

Contact Se Steel plants, glass manufacturin
(69.7%) Thermocoup 43. 0%  cementkilns, furnaces, and
petrochemicals
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Phar maceutical s

RTD 33.0% power generatio
cl eanroom moni t
Chemi cal , Phar m
Temper atur 24. 0%
. ° Gas, HVAC
I nfrared S EV battery lines, steel mills,
60. 0% packaging lines, electronics
Pyrometers p ging ,

assembly, and flame detection
Predictive mai n:
Fixed | ndu: R audi t s, def enc
Ther mal I m. component s, an

monitoring

No«€ontact
Sensors (1

o o

Sensor Rr o

Ther mowel | : 36. 0% ghemlca! plf’;lnts
Protection gas pipelines
Temperatur. Utilities, heav:
Calibrator. 25. 0% mechanical wor Kk:
Temperatur systems
Al lied Pro Research | abor a:
(18. 9 %) . .
Heat FI ux 24. 0% testing, Fire S.
R&D
Aut omoti ve, Gl a:
Data Logge 15.0% Power Utilitie®es
Cement , St eel
2. 3Té&mperature Sensor Solutions: Repl acement Mar ki

The replacement mar ket for temperature sensor so
contributing approximately 35% to 45% of the tota
regulatory compliance,y aofd d$det ooperatdcionals ishtee
phar maceuticals, and food processing. Contact sen
domi nate the replacenméftw spatbege @otowmet idng ftor f4e
t empteur es, corrosion, and vibratiof@4 Mmbeshbstywithl
adoption o-angligy tapt i eghsigt hat reduce downti me and
Exhibit 2.13: India Temperature Sensors and Allied Products

Optimistic & Pessimistic scenarios): FY2025 to F
16.4

,/ CAGR (FY2025—-FY2030E) -
aodl]

Realistic: 9.3%

FY2025 FY2026E FY2027E FY2028E FY2029E FY2030E
Source: Stakeholder Interactions, Frost & Sullivan Analysis
No-omont act sensor s, including infrared sensors, F
contr i-lb5u% eofl Ot he repl acement market. Though their
2i5 years, they carry asehnitgihaelr idmii yp e eccoissicaamrmd dri
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semiconductor s, and glass manufacturing. Repl acem
hi#lkeat or hazardous environments.

Sensor protection component s, such as therimowel |l s
20% of the replacement demand. yElaese a@depetnypingalolny
to corrosive medi a, hgiuggh pirhees =Wrse ,i narr ed s @ ik idce,ina
hygi-egmade, -adrl oni gnateri al s t hat enhance l ongevit
environments.

Temperature calibrators and data I|litge%er swwradlulehghbg

tools essenti al for compliance in regul atéeéead i ndus
year s, whil e annual nr éwalsitdaantdiaornd oprr arcea d a&lei birnat s e
aerospace, and power . The mar ket is steadily shi
connected calibration solutionfsn temasturseticrua amclgiarhd @q |
compliance, Tome@asenr e dopedadiresopre rcaa luirlepaei om |l ko re
( NABL)i tasndJoi nt Ventur e, PT Teanpsreandsi tAesdis @tnednapyear ad
cal i blraabtoirioamt drnydonesi a ( KAN) .

The replacement mar ket for temperature sensor sol
duri ng THW2032®GE , driven by its recurring nature an
cycl es. The gr owiamg!l ay,0 p mondodeladTb Ipd dugsensor s i s

replacement frequency, especially in sectors focu:
strict validation schedul es, 124 pmamtl H-eyo & tedrcl tacs enngs o
everby y2ears. Addrobwbhakkg¢gtohsghi ke EVs, battery m:
where-stalgeinstall ations began between 2021 and
systematic replacementmenfumther supporting mar ke
Tempsens demonstrates its capabilities through a

recurring replacement business. -bher PenmdeappO®OBMa
mar ket , where winning lIsamrmrgeanend amp etni tiinv egrerechd ri £ | f
underscores the companyés technical credibility a
provides a stabl e, recurring revenue stream, | es
l inked to process uptime, regulatory compliance,

Tempsensd technical expertise extends to advanced

few specialist manMéimra6é2udr2eq,afdml W ompani &s ofer at e
segment

2. 3Té&mperature Sensors and Allied Product s: Expor
I ndia has emerged as a significant gl obal export
di verse industries including automoti ve, healt hce
exports valued at | XR8r 8ebrcl-h@% sg recavidtgh ,8 efcu ewlre d sb ye
demand -gmablleodiT and i ndustrial automation soluti ons
categories: contactosétnsbrsesOoWsshabe).,, aad prot
Contact sensors dominate exports, particularly th
industrial applications, along with RTDs (PT100/P
processing mar ket s, and Shertimi Ktoorea, exampar tSa ch gtag o ¢
medi cal uge Wi Rdgoennifoeeacstt segment i ncludes infrared s
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Japan's industrial sectors. Critical protection c
Russia's energy sectors, while advanced transmitt
Tempsens has established itself as one of I ndi ab
solutions, with expor t7% safl es é weomu eodp e n 2N n aByar | y
consistently outperforming domestic peers in inte
footprint and positioned itself as a trusted supp
The mar ket is evolving with emerging trends such
medi cal sensors for Germany-gaadelapaspranfiospé&chiha

|l ndi ads Temperatur e Sens dFreml@porADependertet®®r oduct s
Local Manufacturing Leadership

Il ndi ads temperature sensor mar ket is under-going
driven to increasingly embracing | ocalized manuf &
mar ket | eading po.s% tmaornk.etl ts hhaarse darno utnedmpledr ab ur e s
FY25 Whil e gl obal brands | ike W KA and Endress+Hau

pl ayer SesnpcReand@d@sx and Pyroelectric are neomwd markp oirgt s
segment remains r el evarnitt,i cead p esce catldrys ilni kper epch asri noe
However, ri sing price sensitivity, growing demanc
Makiehndi a are shiftingmebei mamhatuf aat i7aeywesarc@v arh
mar ket share of global Dbrands has dropped from 75¢
pl ayers have risen from 15% to 30%, driventbgescost
The unorganized sector, although stabl e at 10 %, r
composition signal sada ecdl,¢ &xgpsohridetn stoowaydteanlsue oot ¢
manufacturing maturity.

Tempsens benefits from | ow import dependency, bac
Technol ogcyo napnedt ictoiskue manufacturing, making it more
Ot her key gl obal pl ayeraredeepst eat hedr blperda ncgohsetg v
structures, effectively making them an assmbly
alternatives; theyaakesemeogi sgl asi dmul pr ovtiader s

capabilities. |Gdoddailysorechdamdsembhby or ri sk tosing

sensiti wegaredqdtmiB2B mar ket s.

Tempsens physical presence in strategic i m@mamnma@rnat.i
subsi dPiTarTieemgpsens Asia Jaya, lamilempseéas HemepaenSon
With a strong physical presence in key regions, t
stanadmse amfartkleds( i eader msi moft eamepernatedtraa cshe MBslor s2 0 2

Competitive |l andscape in India: Temperature S
The Indian temperature sensor | andscape is bifurc
witltlobcapreddcti on, whil e muprnemniagsiiomabasd demanat se
growth and industrial automation, competenabolned s ¢

of ferings and MNCs expanuseunidied s sfidvtaek et hen Keyd i dr 0\
sector, targeting ~300 MTPA steel capacity by 203

mi | | moni toring. Ther mal power investmei@B8s wréehpr
pri vatse cpolnatyreirbuti ng nearly a third. The gl ass i nd
panel s, requ-t empgr aobust mbnighori ng. Meanwhi | e, ca
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~810% CAGR, with automation and robotics acceler
Toget her , t hese expansions pecosiittiicoan teennapbd reartsu roef se
and compliance in Indiads industrial growt h.
Tempsens I nstruments i a | eading I ndian manufact
contbastetd sensing solutions such as thermocoupl es
primarily to tr aRldwdron@e Aldunaitunsicurm,e sRaliilknebtyesel ,Pet r
Gl a€sment , Ch@&tG,cal s, Pl astics and Nucl eagmr owdtWweroret
emerging segments | i ke Pharma, Food, Aerospace, S
where reliable and rugged t empereactougrnel zrean iftoorr iintg:
customization capabilities, f ast turnaround, and
OEMs afmucd earsd seekingefbeati vedsahdtcost.

Tempsens holds key gl obal certifications ATEX, I E
edge and credibility on the international stage.
Tempsens has successfully obtained registrations
creating significant entry barriers for prospect:i
mi s scirant i c al naturetofamrdgti hneedecapdiondg app+ oval p
based and replacement suppl y. Qualifying as a su
including exhaustive testing and compr ealdeomnsi ferfi
highakes applications.

The process of qualifying with a major I ndian PSL
hi ghlights these high barriers, particularly in t

only safeguard
Exhi biTer@pdrMdatur e
COMPANY KEY OFFERI NG!
Tempsens Thermocouples, RTDs,
Instruments thermowell, protection tubes,

Infraredsensors, temperature
calibrators, data loggers

Precision Mass NABL-certified RTDs, TCs,

Products sanitary thermowell, SS fittings,
temperature transmitters, data
loggers

Radix RTDs, thermocouples, digital

Electrosystems  indicators, IR pyrometers, SS

enclosures, wireless data logge

Pyro Electric General thermocouples, scrém

Instruments sensors, basic thermowell, anal
loggers (lowend)

I n the domestic mar ket

Product s, and Radi x EI

r e | Tieanbpi sl ei ntsyé bpuots iatlisoon
SensorsKandLAtal eG@Gompedutodss in

, Tempsens
ectrosystems.

raesi naf otrrcuest e d

I ndi
ENBJSER SEGMENTS St

Steel, Cement, Chemicals, Oil & gas,
pharma, Defense, Renewables, Battery
Storage, Glass, Food, Nuclear Power,
Plastics, Semiconductors, Aerospace
Oil and Gas, Power Generation,
Pharmaceuticals, steel,

Pharma, steel, food & beverage, discrete
manufacturing, factory automation

Petrochemical, Steel, Power, SMEs, and
basic industries

faces competiti
These compani

t hermocoupl es, transmit toamrpse,t eamd dreaclhoodrogs, dmd
particularly active in sectors such as power gen
sensor cal i brati on, traceability, and documentat.i
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Tempsens has emerged as the |l eading domestic pl a
strengt h, and international reach. They offer on
engineering solutions in India and globally.

Exhi biTe@pdrsature Sensor $KandGAbbakdC@mpducters in I|Ind
COMPANY KEY OFFERI NGS ENBUSER SEGMEN

SERVED

Endress+Hauser High-precision RTDs, thermocouples, = Pharmaceuticals, food &
(Germany) modular hygienic thermowell, fibeaptic beverage, chemicals, energy,

sensors, automated calibrators, industri water

loggers
WIKA Industrial RTDs, thermocouples, armore Oil & gas, steel, power, refineries
Instruments thermowell, highpressure protection heavy process industries
(Germany) tubes, precision calibrators, meitiput

data loggers
OMEGA Thermocouples, RTDs, flanged R&D labs, OEMSs, test systems,
Engineering thermowell, labgrade calibrators, 10T and engineering institutions
(USA) enabled data loggers
Honeywell Smart RTDs, explosieproof enclosures, Chemicals, refining, utilities,
(USA) digital loggers building systems, automation

On the gl obal front, Tempsens competes with mult

WI KA, and OMEGA Engineeringendhamsae diigimsaldosne madre
precision wireless systeumsshaandl sematrdr < all ii ke ada d roms

and EV manufacturing. While gl obal pl ayers | ead i
Tempsens i s al so steadily strengthening i ts p o
techmrasl ddgliher mall |l mager , devel oping sl ot RTD) , co

di gital -reemd ye speanrstor sol uti ons.

Tempsens i s nowbeatpeaiithgghebdl giants by focusir
critical engineered products for extreme conditio
a -member R&D team of engineers and researchers.

The industry is characterized by high entry barri

pl ayers manufacture, and the stringent appsedal a
and replacement sipephy i nTheée ve @approsalve o echnical
and | ong qualification cycles, making it di fficul
| arsgeal e i ndustri al projects.

Reducing I mport Dependence through Localised I nno
The sensor segment in I ndia is seeing a clear m
dependency. Leading players are working closely w
def ence, and nbeheri ver eoge sasnrds ntaonudewdlur e advanced
cameras domestically. This shift strengthens proc
hig¢gemperature environments, whil e reducing relian
Tempsens has been actively engaged in indigenizat
sectors such as steel, power, and defense. Def enc
of critical systems.

By devel oping and l ocally manufacturing advanced
cameras and sensor systems, the company has posit
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dependency, enhancing process safety, and- meetin
temperatur-entaerdsprwvecesdustries.

2. 3T&@mperature Sensors and Applied Soluti on: Key
(I'ndi a)

A.Key Growt hl DdiiavefBemperature Sensors and Applied
I ndustrial Automation and Pndcea$s CapidolshMbdbdder mi
especially in sectors |Iike chemicals, steel, and g
within contrdli meyatoenmmd .or Ragl predictive maintena
becomienssential, pushing dentanndt & cotr saedrvsaonrcse.d cont a
Compliance and Quality AssSegatnacres ilni kRee gpuh aart malc edud
processing require strict temperatuGERIPcoRESAI , tan
USFDA). This is accelerating the adoption of trac:¢
syst eams sad he -fvraolmu emacnhuafianct uri ng to cold chain | ogi
Energy Efficiency andGoSwesrtramnatimthi 6 gt g mdlasdah eds t he
I ndia Cooling Action Pl an-efafriecipgmtmosémgortshei nusidV
i ndustrial processes. Accurate sensing helps redl
emiosnsicompl i ance nor ms.

El ectrification and KKéeaxp&neirgy ©EfFrojset¢tas: pdwer,
manufacturing, and battery stor-pgecfacohithesmak |
Ssystems. | Ro psteincs o snsdrishberand digital lod gag e rpsa neerl e
manufacturing, and thermal energy storage setups.
Rising Industrial Calpreki &A@ s osiss tCairree cSecd irtsal exp¢
oi | & gas, met al s, power , gl as s, and semiconducto

measuremesntal eLaggeenfield and brownfield project
semi conductor fabs require embedded sensing for g
compliance. As industri al plants scale up with
i ncreelaysippos i t i ecnreid iacsalmicsosmgaonne e smo che crmaip2aaxt i on cy

B.Key Tréndsa (Temperature Sensors and Applied Sol

Shi ft Toward Smart and Cdoi-analdet emper&wensensorsginteBratedt f o r |
with SCADA, PLCs, and cloud systems are gaining traction forti@& monitoring and predictive
maintenance, especially in critical sectors like oil & gas, pharma, and F&B.

Growi ng De maCodn tfaocrt MNeonnd ¢ H$ ig 6 AutoBatiorded segfars such as EVs,
semiconductors, and glass manufacturing are driving demand for infrared arapfibesensors that offer
accurate, contactless temperature monitoring.

ifAs of March 3>3Ls 2@e5popnTgmmaenfacturer of fibre o
profiling systems in India.

Localization and Capacity E x p a n s iDommesticb pfayers ik i an S
TempsenandRadix are expanding production of thermocouples, RTDs, and assemblies to reduce import
reliance and meet industrial demand.
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Emphasis on Sensor Pr ot e c tindostries ara thvesting dnuthemnowells,nt e g r
enclosures, and hygienic fittings, with a rising preference for modular sensor kits that enable faster
deployment and easier calibration.

I ncreased Adoption in Smart | n Fasteesponseuserisary ke a n d
thermistors and RTDs are increasingly used in HVAC, EVs, and smart buildings ftimeahermal
management and efficiency.

C.Regul atory Framework & Policies

Technology I nnovation & Government Schemes
Government programs | i ke Digital I ndi a, Smart Ma I
promote the uepablfeditgémmeér atlwrTe sensors in appl
FAME |1 and EV policies isndinr €&t bptheoyt maama e ane i
systems.

Standards and Compliance

Temperature sensors in India follow BI'S and | EC st
for RTDs) . Regul ated sectors such as pharmaceut.
traceability (NABL) and rcdmm33 Amlncfeorwiuahl iGaVEPt, e dJ StFeDn
and | ogging systems.

Environmental & Safety Regul ations

Temperature sensors are increasinglyheedaictodi esd
andPohéution Control Board norms to monitor and m
This drives the adoption of certified sensors and
cement, and chemical s.

Il ncentives & Grants

Schemes | i ke MSME Technol ogy Upgradation (CLCSS)
upgrading to smart temperature sensing systems. N
calibration infrastrugamnrmanifedpt ngern adashanees @u:

D.Threats and Chall enges

Threat s

Competitive I ntensity

The market is highly fragmented with gl obal giant:
hig@hecision and smart sensi ng, while I ndian firms
dual pressur e compereatseess cmamnga diist iaznadt iaccrc.e |

| mport Dependence on Critical Tech

Despite |l ocalizati on, | neeinad -snbont Acdepenssr ®«n i mpe
and advanced calibrators. This creates vulnerabil

embar goes.

Technology Disruption Ri sk

36



FROST ¢& SULLIVAN

Neweneration slhhasedonwir MEMSs, f-¢d brepatoiphlie,samsdod:
threat to traditional ther mocouples and RTDs. Pl a
rel evance.

Commoditization of Legacy Products

Thermocouples and basic RTDs, widely wused in |Ind
commodi ti zatciosn fsrupmlli ews. Customers increasingl
' imiting pricing power .

Regul atory and Compliance Pressures

Stricter norms ( FDA, GMP, FSSAI , | SO, BI S, NABL,
approval timelines, and create risks of disqualif
Chall enges

Bal ancing Localization with Precision

Whil e-iMankdéd a and i mport substitution create oppor
standards of <cal itheramiaomnc uraacy,abddd tryugdedcdgdesi gn,
|l i ke pharma, aeros.pace, and semiconductors
Calibration Infrastructure & Costs

Mai ntainingoMmMpBLAhECC cal i birateosi VabsFiasqgqueamtitraéyv:
phar ma and aerospace make it harder for small er f|
automated | abs

Sl ow Adoption Among SMEs

Many I ndian SMEs stil/l rely -mar lcéhte apensunrce.r tCdn\eid
adopt premium, traceable solutions remains diffic
I ntegration with Digital/1lloT Pl atfor ms

Endsers increaseéemaghled,®h&GA AFoetntseod s wi t h predict
I ndian firms | ag gl obal competitors in -drgveanl t

di agnostics

2. 3CBRPEX Analysi s

SECTOR KEY | NVESTMETS / TRENDS
Chemicals & Multi-y ear capex cycl e; | OCL 61k cr F
Petrochemicals cr Bina cracker; specialty chem demand from agro, fluorochemicals, custom

synthesis; PLI schemes + PCPIR revamp supporting China+1 diversification.
Oil & Gas BPCL 95k cr -gewchein complex ¢ .2 M@ RPAyethylene crack:
at Bina; | OCL 61k cr Paradip expa

petchem yield; CGD networks near full India coverage driving
pipeline/distribution capex.

Metals & Mining Steel capacity target 300 MTPA by 2030 (JSW 50 MTPA, AM/NS Hazira 15
MTPA Phasel); aluminium expansions (Vedanta, Hindalco) in alumina +
downstream; Critical Mineral Mission fastcking exploration/processing of
lithium, REE, cobalt.

Power & Renewables Record RE addition 29.5 GW in FY25 (total ~220 GW); 500 GW-fossil target
by 2030; ~32 GW thermal under construction; lasgale transmission upgrades
incl. HYDC, Green Energy Corridors; hybrid/routtte-clock RE projects gaining
traction.
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Semiconductors & TataPower chip 91k cr fab at Dhol er a

Electronics Powei Renesas in ATMP/OSAT; billions in PLI/state incentives; ecosystem-b
out for cleanrooms, highrecision equipment, process control & supply chain
localisation.

Data Centres & Digital  Capacity is expected to grow from ~1.8 GW (2025) to 4.5 GW+ (2030), requi

Infra $20i 25B. Hyperscalers (AWS, Microsoft, Google) are announcing fhillion-

dollar builds, while domestic players (AdaniConneX, Yotta, Hiranandani) are
scaling. Additionally, Digal India and Al/cloud adoption are boosting demand.

Glass Float/flat glass expansions (SafBbbain 7th line, Gold Plus, Asahi); solar glass
investments driven by PV module surge; container glass capacity up for
beverages/pharma; enefipensive sector adopting thermal monitoring &
automation for efficiency.

Plastics & Polymers New crackers with a capacity of millions of tonnes; BPCL Bina and IOCL Par:
expansions; GAIL's Usar PDRP (500 KTA) project, which strengthens
polypropylene supply; and downstream polymer projects that cut imports and
the growth of packaging, augdconsumer goods.

EVs & Batteries Tata Agratas 20 GWh gigafactory in Sanand; Exide, Ola, and Amara Raja‘s n
GWh facilities in South India; auto OEMs adding EV lines; investments in bat
packs, motors, and charging infrastructure; backed by FAME + PLI; fastest
growing industrial capevertical.

Food Processing & Cold Govt. schemes (PMKSY, PLISFPI) driving 1,600+ projects (400 cold chains);

Chain expansion in frozen storage, reefer logistics; private players scaling dairy, se:
meat, packaged food plants; exports + organized retail fuellingternggrowth.

Pharma & Medical Bul k drug parks (AP, Gujarat, HP)

Devices boosting APl & KSM independence from China; medical device clusters scali

investments in sterile facilities, compliance infra, labs & cleanrooms to meet
global standards.

Aerospace & Defence Defence capex ~ IAirBus C28%aksentbly linE Wadoglgra
(deliveries 2026); HAL, BEL, L&T expanding UAVs, radars, avionics; strong
push on indigenization; global OEMs (Safran, Boeing, GE) ramping MRO &
manufacturing presence.
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3. MARKET ASSESSMENT OF SPECIALISED CABLES (INDIA
AND GLOBAL)

3.9pecialised

Cabl es:

TYPES OF INDUSTRIAL CABLES

LT/LV Power and Control Cables

Carry low-voltage electricity and control
signals (up to 1.1 kV) for motors, panels
and general utilities, featuring flame-
retardant insulation for safety

Instrumentation Cables

Transmit low-power signals between
sensors and control systems, with opions
for EMI shielding, fire resistance, and
high-temperature operation, making them
ideal for process plants and automation

Thermocouple and RTD Cables

Ensure accurate temperature readings in
harsh environments such as furnaces or
aerospace applications

Fire Survival Cables

Product Overview

I ndustri al cables are the
manufacturing facility, de:s
harsh conditions of their
standard commerci al cabl es,
for durability, reld&dabilit.y
fromstmidting high power to
data signals. This classifi
t heir pri mary functi on, hi
features that make each typ
safety, efficiency, and 0rf
i ndusettrtii anlg ss.

I ndustri al cables can be g
types. LT/ LV power and cont
voltage electricity and <co
k V) for motor s, panel s, a
feat ur i-magt afrldaanmet i nsul ati ot

Maintain circuit integrity during fire, with |l nstrumentatabl es -pt orvaenrs mi t
low-smoke, halogen-free jackets for alarms .
and emergency lighting signals between sensors and
options for E MI shielding,
Specialty Cables higlemperature operation, m
Such as mineral-insulated (M) and heat-trace .
designs, are built for extreme temperatures fo rorroce SFS“ amgt s and aut on
or heating applications, using robust metallic
sheaths and mineral insujation to protect T h ermocou pl e an d RTD ca bll
circuits in demanding industrial and imgs ument ati on ensur e acec
chemical settings A i ! i
readings in harsh environm
or aerospace applications.
mai ntain circuit i nse@ki nhga-fdouge njga cfkiertes, fwoirt ha |l aorwnm
l'ighting. Finall vy, speoasal iatgpdc-éd Mhé¢e addeshigmas ai
extreme temperatures or heating applicatpoasectusi:t
circuits in demandingsindustri al and chemical set
Tempsens portfolio extends intdhegdmamrgedmhyewnduct
manufacturers of these specialist coMauz@>D®5. produ
3.2mportance of Specialised Cables in Industr.i

Specialvekedadew(dVhckadies
transmit

cabdease designed to

nstrumentat.i
dat a, and

control , i
signal s,

They are engineered for safe, relicabli ejeandsumpp
aut omation, monitoring, and other critical funct:i
Their i mportance stems from the following roles:

f Enabling Automation Comdr Bt oaesls i @Gettrmumlent ati on
net wor k of i ndustrial aut omation systems, transc
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control rooms. They support high accuracy and |
predictably to inputs.

T Ensuring Operationalln Siarfdust raineds UWspucihmeas oi | &
power, equi pment failure can | ead to catastrophi
resi stance, shielding, and ther mal tol erance to

f Supporting Critical THMemimoecmwmiupd e Famdt iRTnDs: cabl es
temperature sensing, enabling operatome.tdhmgniat
vi fal both quality assurance and equi pment | onge

f Customi sation for OEMamy dfartsthe sCeoada H liteosh ®arr es pceu
machines or contdempenatusachoasshigbhrrosive at mgc

This degree of customisation makes them integral
Building on this foundation, Tempsens is among th
integrated manufacturing facility for thermocoupl

as of Mardempeessidontbagrkawtaedl smanufacturing capabil
making them one of the few compani es Al T mpms ean swi t |
i s otntee ofenmanuff@awt urers i n |-8damptoehbikedsthei a8 MEe
as Mafrz®25.

3.8pecialised Cables: Gl obal Mar ket Overview
The gl obal mar ket for speciality and industrial c
usb 23.1 billion in CY2019 to an estimated USD 30

due to the pandemic.y Grnofwtahsthhaxctheen ekmpianesn ol , i
stronger safety and automation requirements.

Key demand boosters include increased industrial
safety nor msanmnegéeisriesntganheactabl es. Manufactouring d
notably into dndi al aoefwwelbbsbadil ati ons.

Looking ahead, the market is prdfC¥é¥z029E}Y 0 geaahian

USD 45.9 Dbillion. Expansion in data centres, EVs,
traditional i ndustries a&luxc,h wvalsi Iset emd d e rcneinseantti, o na no
utilities will support continued uptake of advanc

Exhi biGl ob.al: mar ket size for Special  i€¥d0ZaBl es (Value

CAGR (CY2019-CY2024): 5.9%
I:ID[||:| CAGR (CY2024 - CY2029E): 8.3%

42,6
308
283
26.1
231 23.5
l ] I I

CY2019 CY2020 CY2021 CY2022 CY2023 CY2024 CY2025E  CY2026E CY2027E  CY2028E  CY2029E

Sowrce: Stakeholder interactions, Frost & Sullivan Analysis
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3.3Sdecialised WWalstleeSegreomdwadct on ( Gl obal)

The global specialised cables market is expanding as industries automate, upgrade infrastructure, and adopt
stricter safety standards. LT/LV power cables lead the market with about 59% share, supplying electricity
to plants, utilities, and constructionest Instrumentation cables (around 13%) support accurate signal
transfer in automation and process control, while control cables (11%) link machines to control systems in
smart factories. The remaining 17% includes speciality cables such-asrfireal, high-temperature, and
mineratinsulated types, which are essential for harsh or-highenvironments like refineries, steel plants,
metros, and defence projects. Growing focus on safety, efficiency, and modernisation is driving demand in
both mature andmerging economies.

Exhibit 3WRsePCoductbution to Global Specialised Cabl

Others (Fire
Survival, MI, etc.),
17.0%

Instrumentation
Cables (Total),
13.0%

LT/LV Power
Cables, 59.0%

Control Cables,
11.0%

Source: Stakeholder Interactions, Frost & Sullivan Analysis
3.3SRecialised Cables: Market Segmentation by Cou

Asia-Pacific (43%) holds the dominant share in the global specialised cables market, supported-by large
scale industrialisation and infrastructure expansion across emerging economies like China, India, Vietnam,
and I ndonesia. The regi on 6 srganergiian,dil gax ant fenewablesma n u f
has created strong demand for LT/LV power and signal cables for-lplahtpower and control
applications. Instrumentation and fire survival cables also witness increasing adoption in sectass such

steel, cement, pharmaceuticals, and process industries, where operational safety and reliability are key.
Additionally, the region benefits from governméad capex in industrial corridors, metro rail, and smart

cities, all of which require technicalgpecified cabling. Domestic cable manufacturers in China and India

are increasingly producing higgpecification cables at scale, helping meet demand at competitive prices.

North America (20%) remains a higivalue market for specialised cables, driven by a mature base of
process industries, a strong focus on workplace safety, and high uptake of automation and digitalisation in
industrial operations. The oil & gas, aerospace, defense, and effeesgctors are key consumers of Ml
cables, fire survival cables, and thermocouple cables, given their exposure to extreme temperatures and
operational criticality. Stricter regulations around flame retardancystooke characteristicand signal

integrity further propel demand for higierformance, specialised cable solutions. Retrofit and upgradation

of ageing infrastructuré particularly in utilities and refineried add to replacement demand in this
region.
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Europe (16%) is a technically mature market with welstablished standards around safety, emissions,
and material sustainability. The demand for specialised cables is driven by prdasgmindustries such

as automotive, manufacturing, and renewables, wheresdingval, instrumentation, and thermocouple
cables are extensively used. Fire resistance, halibgerconstruction, and loamoke emission are often
mandatory, in line with EU directives and EN standards. Industrial automation, factory digitalisation
(Industry 4.0), and offshore wind installations are among the key growth drivers. While volume growth is
relatively moderate, the region remains significant in value terms due to its preference for technologically
superior and compliant cable systems.

Middle East & Africa (12%) represents a structurally important market, particularly for-keghperature

and mechanically robust cables used in oil & gas, petrochemical, power, and desalination industries. Harsh
ambient conditions, combined with the need for operational contiawiityire safety, create strong demand

for fire survival, Ml, and heatesistant cables. Instrumentation and RTD cables are also withessing uptake
in utility-scale infrastructure projects and industrial control systems. In adtititie GCC, countries in

North and East Africa are increasingly investing in power and industrial capacity, which supports demand
growth in this region.

Exhibit 3.3: Regional Share of Global Specialised

Latin America, 9.0%

Middle East & Africa,
12.0%

Asia-Pacific, 43.0%

Europe, 16.0%

North America, 20.0%

Source: Stakeholder Interactions, Frost & Sullivan Analysis

Latin America (9%) is a growing market, anchored by developments in mining, power, cement, and
industrial automation, particularly in Brazil, Chile, Mexico, and Peru. The increasing regulatory push for
workplace safety and control reliability is gradually driving demandpecialised cabled particularly
thermocouple, LT signal, and instrumentation variants. Industrial corridors and modernisation of
manufacturing setups are supporting wider deployment of signal and control cabling, especially in
automatbn-centric facilities. While the market is smaller in size, it is steadily expanding in line with
industrial and infrastructural investment flows.

3.3SBecialised Cabl es: End User Application Area |

Specialised cables play a critical role in ensuring power and signal integrity across a range of industries,
particularly where performance, safety, and reliability aremagotiable. The application of these cables
varies widely across sectors based perational intensity, environmental conditions, and safety standards.

Process Industries (Oil & Gas, Chemicals, Cement, Poweir}~34.0% share: These industries drive the
highest demand for specialised cables, particularly LT/LV power cables, instrumentation cables, and
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thermocouple cables. Their operations involve Highperature zones, explosive atmospheres, and
complex automation setups, necessitating durability, interferestgtant, and firsafe cabling.

Metals & Heavy Manufacturing i ~160% share: Steel, norferrous metals, and other heavy industries
require hightemperature cables, MI/MIMS cables, and robust power transmission solutions. The harsh
operating environments and continuous processes demand cables that offer both thermal and mechanical
resilience.

FMCG, Food & Pharma i ~130% share: These sectors prioritise precision and hygiene. RTD and
instrumentation cables are widely used for regulated temperature and process control, while fire survival
cables support safety compliance in automated packaging and processing zones.

Exhibit3.4:End ser application Gl obal Specialised Cabl es

Construction &  Others (marine, data
Aerospace & Infrastructure, 4.0% centers, rail), 2.0%
Defence, 5.0%

Others (Railways,
Defence, Marine),
6.0%

Process Industries
(01l & Gas,
Chemicals, Cement,
Power), 34.0%

Automotive,

Electronics &
Assembly, 9.0%

Infrastructure,
Buildings &
Utilities, 11.0%

FMCG, Food & Metals & Heavy
Pharmaceuticals, Manufacturing,
13.0% 16.0%

Source: Stakeholder Interactions, Frost & Sullivan Analysis

Infrastructure, Buildings & Utilities 7 ~11.0% share: While this segment typically uses standard cables,
demand for fire survival and Low Smoke Zero Halogen (LSZH) cables is rising in hospitals, airports,
metros, and data centers. These applications emphasize uninterrupted power and signal continuity during
fire or hazard situations.

Automotive, Electronics & Assemblyi ~9.0% share: In this segment, signal cables and instrumentation
cables play a growing role with increased automation, robotics, andbakdd process controls. Cable
design must also factor in compact space and flexibility requirements.

Others (Marine, data centre, rail etc.) i ~20% share: These niche but critical segments demand
ruggedised cables, often with special standards (e.g., fire survival, hdtegenmarinegrade).
Applications are highly customised and sensitive to safety and durability needs.

3.3Cdbl esSeg3nebnt ati on Key Application Area (Gl obal

Exhi biGll ob.a%3: Ca Wl Su-Bveagrhkeertt at i on wiCtvrRBO0OA&@gpl i cati ons,
MAIT N PRODU:!

SEGMENT SUBSEGMENTS KEY APPLI CATI ONS

-Singoee Transmi s sviolnt aogfe | poow e

-Mu l-ctar e to equi pment in indus
i nfrastructure settin

LT/ LV Power
to 1.1kV)
-Ar mour ed [/ un
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-Copper [/ Al un
conductor

-Shi el ded [/ un

LT/ LV Signal . . Transmi s svioolnt aoge [soiwgn
to 1.1kV) "Twisted paiim control and monitorin
-PE / PVC [/ XL
-Shi el ded t wi-s
pair Signal transmission i
Il nstrument at . . manufacturing from fi
-Fire Survival . .
control/ monitoring un
-Hi gh Temper at
-Single pmairr /
RTD Cabl es Shielded Used in temperature s
(subset of sensor to control/rea
i

Il nstrumentat -PVC / PTFE / fidel
insul ated

-Ther mocouglsat
materi al as t

Ther mocoupl e -Extensi drsi @al

. Me
(subset of materi al)

QD
n
=

res and transmi't

sensors to instrument
Il nstrument at .
-Compensating
(di ssimilar b
material)
-Mi ca taped
. . ri i | i nfr r
Fire Surviva-XLPE / LszH (Cfttica astructu
. : be preserved under fii
(subdetstaofumei nsul ati on . .
emi ssions

-Copper conduc

-Fi bre gl ass i
Hi gh Temper a
Cablesesbset o
Il nstrument at

-Alumi na / Cer Foundries, furnaces,
i nsul ated hi gh ambient temperat

-Rated up to 1

-MI CC (Miner al
Copper -ladtl ien ¢

Mineral Insu (Rren 2: gi:etmrpi caaplpI Iacnadt Icohnesmi'
Sheathed (MI -Thermocoupl e . '
heating, power, and s
all oys)
-Heating Cabl e
3.3C&DbI es: Key Growth Drivers, Trends, Il nvest ment

D.Key Growth Drivers For Niche I ndustri al Cabl e

Global Industrial Automation Surge: Across Europe, the US, and East Asia, increasing automation in
sectors such as automotive, pharmaceuticals, and electronics is driving global demand for instrumentation
and signal cables that support clean and accurate data transmission.

4 4



FROST ¢& SULLIVAN

Stringent International Safety Standards: Growing emphasis on fire performance standards (e.g., EN
50200, IEC 60331) in Europe and North America is pushing adoption siuivéval and higitemperature
cables globally, particularly in public transport, data centers, and nuclear facilities.

Energy Infrastructure Modernisation: Energy transition across Europe and the US is driving upgrades
in grid infrastructure and process industdiesipporting greater usage of thermocouple and RTD cables
for precise monitoring and control.

Extreme Environment A®lpdbalatgroonwst honi nt hsepaRdes,e:def en
sectors is spurring demand for MI/ MI M8 ecrgpbelreast ud Leg
vi brati on,-examas ad dd mviiromnment s.

E.Trends

Shi ft Towar dSpkgp Ifii catdaob®leo bme sliygn t here is a gr ow
cat albbagee cables toward hspgédtiyf ica s suaslnairtsie chrnsda OfEhMis ¢
demanding cabl es eww@isotewkretellerf oirt s ecé siestuBlec eyt o
to withstand constant flexing, or tight tolerance
bet ween cable manufacturers and process consultan

Il ncreased Adoetnmpenr adfuri@iugmdyv &blr eDCiabémrsby safety

and performance needs in sectors such as steel, ¢
clear trend ttewmpred at siiremg claibgtes with PTFE, - cer ami
survivadllemmaed dchabpesi ally miner &larien sguali antiendg (tMla)c
mi s sciroant i cal environments globally.

Cable Hakaegeesndustri al OEMs and EPC8 fiam¢owegsi n
fabricated assemblies that i ntegrate mudnglplye cab
undtover buying individual cabl el ldatuimsn sifhesdk, arsesd
and simplify procurement. The cabl-er ihamthed s OBM r ke
across defence, automotive, Europe, North America
Mi niaturization and Sensor |InteElge arramwind Dp-li eli ;xfge rCa t
sensor s, edge instrumentation, and |1 oT devices in
fl exi bl es,hiaendedMIcabl es. Tempsens holds a distinct
fewleamanufacturers thatasalsecfo Mamndhca0 et mncadup
enables tighter quality contr eslel |iimpyr oovpepdoarmtyump & ti i
competitors <cannot mat c h. As a resul t, Tempsens
solutions tailored for sensor integration and pr
i ndustrial l oT and automation applications.
Sustainability and Circul aSudtyaiBreachoinmiintgy ag oDaelssi ganr |
choices gduskalsl yar eEmckeki ng recycl-abeée ¢compdandon
extended |l i fecycl e performance. European mar ket

decl ar atRiodd®s REIAICHe compl i ance, EPDs) and ehmagaging
trend now extending to North America and parts of

F.l nvest ment Trends

The gl obal specialised cables market has witnesse
bet ween 2022 and 2025, driven primarily by-growin
critical applicati osrmesd. cTahpe ttad b ldee pHiogyhreing h tasc rfooscsu k
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Thermocoupl e, RTD, High Temperatur e, I nstrument at
cabl es.
Notable trends include expansion of manufacturin
durability and smart functionalities, and establi
Ameri ca. I nvest ments bWecxampaniT&F SvohpasaRdy Smua
strategic i mpesi ahaaet oandhedireproof cabl es, whi |
initiatives by Siemens and ABB reflect a push tow
Looking ahead, rising industrial digitalisation ai
i nvest ment momentum, with production capacity and
electrification.
Exhi biGtl ob.a6: I nvest ment Trends in S@¥zZ029E)sed Cables M
CALEND# I NVESTME CABLE I NVESTME
YEAR COMPAN TYPE REGI O PRODUCT (USD WMI LI
Hi gh Temp:
Prysmi Pl ant Exp EuropCabl es,
2022 Group R&D USA I nstrumen: 120
Signal Cal
Product | Il nstrumen:i
2023 Nexans & Capacit Euroj_.. 85
. Signal Cal
Expansi on
Manuf act Mi ner al I
2023 TKF Gr | Co Eur olMet al She: 70
Facility
Cabl es
Gener al . Nort Ther mocou,|
2023 Cabl e Capacity Amer i Cabl es 50
2024 SouthwiProductio USA ' 95
Expansi on I nsul at ed
P Cabl es
Il nnovatio
2024 Siemen:Strategic - RTD Cabl e 60
Partnersh
T IAREE Ther mocou,|
2024 TE WIr'Moderniz Asi a Cabl es, 75
Cabl e . Eurojl nstrumen:!
Aut omati o .
Signal Cal
Expansi on Il nstrumeni
2025E Leoni . _p_ . - Signal Cal 110
Digitaliz
Temperat u|
3.9pecialized Cabl es: |l ndi a Mar ket Overview
I ndi abs specialised cables market is steadily ex

infrastructure expansion, digital transformation, and regulatory emphasis on safety and energy efficiency.
Rapid industrialisation, especially in sectdike steel, cement, chemicals, oil & gas, automotive and
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pharmaceuticals, is creating sustained demand for-gegiormance, applicatiespecific cables. In
addition, ongoing investments in railways, metro projects, smart cities, and renewable energy are expanding
the addressable market for fisarvival, contrg and instrumentation cables.

Low Tension (LT)/Low Voltage (LV) Power Cables,which account for the largest share of the market
in India, are widely used for power transmission (up to 1.1 kV) across various industrial sectors. The
demand is underpinned by industri al capex recover

6Power for Alld. Whil e the segment is fairly mat
increased electrification and industrial activity.

Instrumentation Cables, including thermocouple and RTD variants, are seeing growing adoption across
process industries such as oil & gas, chemicals, and pharma, which rely heavily on automation, control
systems,andredli me moni toring. | ndi addorsfike shemicals bukk drags,i ndi g
and refining is accelerating demand in this segment. These cables ensure precision in signal transmission
and are vital for safetgritical applications.

Control Cables are being increasingly deployed in industrial automation projects and machine
manufacturing, particularly in sectors like automotive, cement, and FMCG. As Indian industry embraces
automation, smart factory concepts, and industrial I0T, the need for Icoables to interface PLCs,
motors, and sensors is growing. Medisined OEMs and equipment manufacturers are also driving
volume demand, although consolidation in this segment remains limited.

The remaining speciality cables segment, comprising fire survivaktéigherature, hybrid, and mineral

insul ated (MI) cables, is gaining relevance in 1In
fire survival and LSZH (Low Smoke Zero Hajen) cables are increasingly mandated in public
infrastructur® metros, airports, tunnels, and healthcare facitiedere fire safety is critical. Ml cables,

though niche, are finding application in sectors like nuclear energy, defence establishmanissiamnd

critical facilities where system failure cannot be tolerated.

Exhi biltnd3 .a7:mar ket size for SpecialiiB¥d088aEBl es (Value i

CAGR (FY2020-FY2025): 12.9% 23,200.0

_
DDDD CAGR (FY2025 - FY2030E): 16.1%
20,000.0
17,200.0
14,800.0
12,750.0
11,000.0
9.100.0
7.600.0 I

FY2020 FY2021 FY2022 FY2023 FY2024 FY2025 FY2026E FY2027E FY2028E FY2029E FY2030E
® Market Size (INR Bn)

Source: Stakeholder interactions. Frost & Sullivan Analvsis

Tempsens is among the very few companies in India engaged in the manufacturirgabfddased linear

thermal detectors, a highly specialised product with limited global plegeref March 2025 T hi s
combination of i ntegration andpge9iicn amicsraittoiocnal r e
appl i cMotrieoonvse.r , Tempsensd combined expertise in b
significant crossselling potential, allowing the company to provide integrated solutions that enhance

custome value and deepen client relationships across industries.
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3.4Sdecialised WaltleeSeghreodwadt on (I ndi a)

I ndi ads specialised cables market is witnessing s
infrastructure, and renewable segments. The produ
reflecting uni que d edneasnpdr e 0i Vleogwe e U elbkbdaoaisidiwaus o
aut omation adoption, and increasing fire safety <c
LT/ LV Power~-6Q0a&dblsthmire:i s the | argest segment in tF
hi gh volume usage in industrial pl ant s, data cen
clusters. These cables (typically rnatferdonupsotuor ck.
equi pment in both industrial and infrastructure s

Smar 't CiHtiin&kse,d Mialnuf acturing plants, EVei obsa)vede
that LV power cables form the core backbone for m

Control i €abY%esBGantr ol cables are primarily wused
functioning of machinery and HVAC systems. I n I nd
and -sntiadl e capital expansion across sa@ctpdrag mlai. k avh¢
automation | evels are improving, the share remain
pace of digital retrofits in | egacy factories.
Exhibit3.8:Pr o dWicse Contri bution to India Cables Market
Others (Fire
Survival, High
Temp., MI, etc.),

15.0%

Instrumentation
Cables (incl.
Thermocouple),
13.0%

Control Cables,
12.0%

Source: Stakeholder Interactions, Frost & Sullivan Analysis

I nstrumentation Cabl es i{1l5b®&l slhrAshterrumoecrotuaptl ieo n RcTaDh) | €

data transmission from control equi pment to meas
catering tsoenseintpiewveatoupeer ati ons. -Theeersivedi agpst CceE
oi | & gasgenpeovaet i on, and steel . However, the shar
l'imted instrumentationdsiopbdnspiroauiremenandapprmoa
indus al setups.

Others (Fire S-Tewmpval-dt6®e shhirghsegmentt eimpelrwad aus eh
cables, fire suruyinsall ad el Ml )arwvdrmiamdrsal Their us
stricter compliance wunder the National Buil ding

met rmd ,graowi ng application in critical infrastruct

Export potentswadvifwval Me¢akhesfi s eal soe rEasdstngan de skuerc
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3.4C&bl es: End User Application Area (Il ndi a)

I ndi ads specialised LV cable market is wunledguel y c
economic development. Unlike global peers where automation or energy transition dominate demand,
I ndi ads mar ket i s mor epoweningrastrugtured ¢ore industries likeestleel ando ot e «

metals, and emerging sectors such as EV and renewables. The demand is further shaped by strong
governmerded initiatives in manufacturing, electrification, and proaesslernisation

Exhibit 3.9: I ndi ads 3SpmlcatiantvissRethanl V. Cabl e Mar ket
SHARE (¢
APPLI CATI ON DEMAND KEY DRI VERS [/ USAGE
( %)

Backbone iolfV dpeorwaenrd & contr ol

Power |, Di st switchyards, transformer yar

. ) 3033
Transmi ssi o contr ol r ooms. Growth from R
electrification, and renewab

St eel -Fe rNoonu Hi ghemper at ur es,urMli,vaan dc afbil rees

Met al s 1618 mi | | s ,r efliecitrgp. Driven by PL
expansion, and exports.
I nfrastruct Fi-retardant, control, and LS
. 1214 cities, data centres, wareho
I ndustrial) . .
fi-gaefety, and automation sys

oi | & Gas J Fi-servival, instrumentati on,
. 1011 refineries, LNG terminal s, a
Petrochemic

I ndi ads refining hubs.

. B EMishi el ded, -rfelsd xsithalne, chaebd te s
Aut omoti ve 810 . .
robotic welding, BMS, and au
OEMs & Pane 6i 7 Hybrid gnd custom caples for
aut omati on, and machine tool
FIl amet ar damoke ] omesbsstianpt S i
5 6 instrumentation cables for r
plants, formulations).

Chemical s &
Phar maceut i

Hi ghl y s peciradsiissetda atapd,i haltg gohn
~3 cables for reactors, mi ssil e
by DRDO/KBARG fied programs.

Def ence, Nu
Aerospace

Fragment ed -desnasitdanthe@dabl es
& l-owt erference for-sdavavaén
ports. Growth from data | oca
moderni sati on.

Ot hers (Tex
Centers, Ra 3i4
Mar i ne)
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Exhibit3.10 End ser application I ndia Specialised Cables Mar
Defence, Nuclear & Others (Rail, _D‘““
Chefigabace, 4.0% Centers, Marine),

Pharmaceuticals,

5.0%

OEMs / Panel
Builders /
Machinery, 7.0%

Power, Distribution
& Transmission,
32.0%

Automotive & EV,
9.0%

01l & Gas /
Petrochemicals,
11.0%

Steel & Non-Ferrous

Infrastructure Metals, 15.0%

(Urban + Industrial),

14.0% §
Source: Stakeholder Interactions, Frost & Sullivan Analysis

Defence, Nuclear & Aerospacé Niche but Highly Specialised (~3%) Though small in volume, these
sectors demand extremely highality cable® radiationresistant, highiemperature, and lightweigBt

for critical applications. These cables are used in reactors, mijtade vehicles, missiles, and aircraft.
The ecosgtem is R&Dintensive and often works with selected certified vendors under DRDO or BARC
programs.

Others (Textiles, Data Centers, Rail, Labs, Marinej Fragmented LongTail (37 4%): These segments
comprise a fragmented but growing base of demand. For instance, textile and paper millsresistardt
cables, data centers require LSZH and-Ioterference cables, and rail systems need signal and fire
survival types. Growth in datacalization, suburban rail, and port modernization is expanding this long
tail.

3.4.3 Specialised Cables: SuBegmentation Key End User Application Area (India)

Il ndi ads specialised cable market is evolving rap
infrastructur e, and technol ogi cal needs. Wit h amb
Make in India, and Bwaheppapidndl eadustrygatitboe demta
grown significantly. From automation in manufactu
s udPegment of specialised cables serves ayecrritica
gualification processes to meet the procurement n

End users typically requi-deptex tteerdteidnguadnd i carmp roe
bef ore approving ncerw tsiugpagll ieppsl ifooat imd ss.i oThhe pr oce
a major I ndian RS ien etchter iecnagli neegeuriipnmge nt i ndustry
barriers in the ther mal engirhneecahgpsedtuots. espec

Exhi blitn®i.d Speciali $8dB€gméesaMaokewi th Applications,

MAIT N

CATEGOR\SUELASSIFIC/REMARKS /I TYPI-SRECI NDLABEI

Primarily used in industri
Ther moc ol . .
Ther mocoucritical, such as nucl ear
Cabl es . .
empl oyed in sectors |ike ¢
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power plants, often in | ec
enefgyensive industries.
Extension cables are c¢ommc
. essential components in ve
b. Extension . .
systems. While cost consic
accuracy and reliability <
Wi | i n r i n
C . Compensat de'y used . process |
chemicals) with moderate ¢
Growing use in food, pharrtr
RTD I . t an r .
Cabl ca Standard OEMs al so demand these in
b. Shielded Found in refineries-prpaint
RTD Cabl e usage rises with automatic
i h Fi berglass insulated cabl e
9 a Fiberglasambient temperature envirc
Temperatt .
Cabl e manufacturing, aerospace,
Cabl es .
where ther mal resistance ¢
b. PTFE I nsuStrong play in pharma cl uscs
(Tefl on) Baddi), food units, cleanr
c . Ceramic FUsed in metallurgical Zzone
Cabl e t her mal power station boil
MI cables are primarily uscs
such as steel, cement, gl ¢
: I fin ir [ i i
Miner al | al so d d ect gp.p cat
(M) Cabl MI Thermotunnels (metro, mining), ¢
repr esenrtmingn,a np che segme
reflects their versatility
sector s.
b MI RTD Cangqumel,m;_hqrgthance segment
rigs, chemical reactors.
They are also used in metr
C . MI Power critical infrastructure pr

private sector.

LV I ndust

Power & ( Speciali z Brearddutter segment for in

Cable (up toin EV manufacturing plant s

Cabl es
b . Mudrtee Con Driven by panel manufactur
Cabl e Chennai ; l ndi a demand most
c. Armoured Used in mining, cement, sl
Protection Crodent s, abrasi on, and che

Customi ze
Special ty
f or OEMs

a . Hybrid CaEarsltyage but visible #n ro
Signal) suppliers, CNC machine usce
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b. Speci al S
Ooil [/ FI ame
Resistant)

Growing usage in solar far
clusters in Ankl eshwar, De

c. EEpMeci fic Used byf oecxupsoerddt OEMs, machi

(coiled, conimport substitution effort
bespoke insusegment.
The Project/ OEM segment is characterized by strin
with suppliers required to obtain approvals and
install ations. Tempsgnpr eiaerce sitmabt hsbedegmeantr obh)
gualification standar dspraon.decstusppl ying to these ap

3.4S@gecialised Cabl es: Replacement Mar ket (1l ndia)

The specialised cables market in Irdieomprising categories such as instrumentation, control, fire
survival, mineralinsulated (Ml), and lowoltage signal cablésis poised for sustained growth, projected

to expand from INR 11,000 crore (INR 110 billidn)FY2025 to INR 23,200 crore (INR 232 billion) by
FY2030E. A significant share of this demand will emerge not just from new infrastructure development but
also from the replacement of ageing and substandard cable installations, especially acresdgrmiver

and safetysensitive sectors.

Rising Replacement Demand: Structural Drivers

India saw a surge in infrastructure and industrial development between 2005 and 2015, wibalerge
cable installations across power generation and distribution, metro rail, airports, heavy industries, and
commercial buildings. Much of this cable infragture is now approaching or has exceeded its rated
service life of 1520 years, particularly in harsh operating environments like steelfenaus metals,
chemicals, and oil and gas.

Moreover, several evolving drivers are accelerating cable replacement needs:

1 Upgraded safety normsunder the National Building Code (NBC), along with fire safety rules and
statelevel inspectorate mandates, egadering older non-compliant cables obsolete

1 Power, distribution, and transmission sector8 the largest users of cabfesire now phasing in new
cable technologies for energy efficiency, reliability, and-teaé diagnostics.

T Industrial plants in metals, chemicals, and cement sectom@re actively retrofitted with firgated,
flameretardant, lowsmoke halogeffree (FRLSH), and thermocouple/instrumentation cables to
enhance system uptime and meet ESG mandates.

1 Urban transport, data centres, and healthcare infrastructureare also replacing legacy cables to
meet higher operational uptime and safety certifications.

1 EV charging and renewable integrationsare prompting utilityscale and commercial users to replace
cables to support higher current capacities and frequent cycling.
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Exhi b2t | &3dla Specialised Cables Replacement Mar ket Opportuni

FY2025 to FY2030E, I NR Bn
2320
_~1 CAGR (FY2025 - FY2030E) -
|:|[I[||] Realistic: 16.1% 200.0
172.0
148.0
127.5
110.0
81.2
67.3
55.7
429
“93“ 264 Ilg06 3“ II III III
FY2025 FY2026E FY2027E FY2028E FY2029E FY2030E

m Total Market ~ ®Realistic Case (29%)  ® Optimistic Case (35%) = Pessimistic Case (24%)

Source: Stakeholder Interactions, Frost & Sullivan Analysis

3.4Specialised Cabl es: Exports (Il ndia)

Il ndi ads cable export market has shown a strong r e«

Starting from a market size of I NR 1,380 crore in
I NR 810 crore in FY@OeRHal | dirgrlpyt iduresl 9 o wishatde mb ¢ .
However, the market bounced back quickly, reachi ng
trajectory with exports valued at I NR 1, 748t eeror e
further, with projections estimating the mar ket t
crore by FY2025.

This robust growth is driven by rising global infr
tel ecommunications, and renewable enqu@gyi sgctcabs
I ndiads competitiveumpoutadtbyiggvecomgsteimni si at. i
export incentives, has enha&rfdedtitve asppeail eas i a |
Additionally, advancements in cable ©®ekdmel glggbaln
buyers seek alternatarwed utra hteradittrieamgalhesnnowmmgc e ndi
the I ndian cable export market is wel/l poised for
focus on qual appcenhaboemdihnng, cand innovation to

demands.

Exhi b3t 1 &dla Cabl eBYEXpErathb2Mar K NtR Cr

2.750.0

Fy2020 Fy2021 FYy2022 FY2023 Fy2024 FY2025

w Market Size (INR Cr)
Source: Volza. Frost & Sullivan Analvsis
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3.4Specialised Cables: KEhaGiewghk &RPgiuvat or yT Fe @dne )

Policies (lndia)
A.Key Growth Drivers in Indiabds Specialised Cabl e
T I'ndustri al I nf r aisNterwu d thudrues tE X ppd n piaacrk s, SEZs, and
PMGat i Shakti are driving demand for LT/ LV powe

war ehouses.

T Process AuWiodmart i @achopti on of DCS, PLC, SCADA, an

and pharma is boosting need for instrumentation
1 Cl ean EneirRgoyo f S hoipf-sacnadl eMV ol ar pl ants require DC,
cables, with rising damamd Ifimmresmetering and i nve
T Process I ndi€hemi Pabjetestiliser, and phar ma exjf
and RTD cables for safety, emissions, and temper
1 Safety & adPmpelfiearemec e for FR, LS, and LSZH cabl
standards (1 S/ 1 EC/ BS) gain importance across i nc
Regul atory approvals and industry <certifications

registration and product certifications for Temps:«
barriers for pr osspeechurveel ecso mpreitd @ ofr rse malkhdee B ptewhn a
Tempsensd engineered product s, as wel |l as from th
projpased and replacement supply.

B.Emerging Trends in Indiads Specialised Cabl e Mar

Organized but Fragmented B2B Industrial Segment: While the B2B industrial cable market
(particularly for instrumentation cables like thermocouple, RTD, and MI cables) is largely catered to by
organized players due to stringent technical specifications, the space remains fragmented with many mid
sized manfacturers competing for projebaised orders. Clients from process industries, refineries,
pharma, and infrastructure projects demand reliable supply and adherence to siandianaksy still float
tendershat attract multiple regional or mitale players, limiting market consolidation.

Customization Demands Driving Product Differentiation: Customers in instrumentatidreavy sectors

(such as oil & gas, cement, or chemical industries) are increasingly demanding-engtoaered cables

based on installation conditichsuch as chemical resistance, temperature range, shielding for EMI
protection or fire-survival ratings. This trend has prompted Indian manufacturers to invest in application
engineering teams to develop tailored cable solutions rather than relying solely on standard catalogue
offerings, with companies like Tempsens placing particular emphasis on such customisation to address
diverse industrial requirements.

Increased Awareness and Adoption of Fire Survival and HigiTemperature Cables:Regulatory push

for fire safety in infrastructure projects (metro, tunnels, airports, commercial buildings) and heightened
awareness post major fire incidents have led to growing demand for fire survival cables and high
temperature cables. As projects emsingly require adherence to national building codes and global safety
norms, the adoption of these specialised cables has increased, even in Tier 2 and Tier 3 cities.

Rising Use of MI and HighTemperature Cables in Hazardous and Industrial Zones:Mineral
Insulated (MI) cables are gaining traction for their robustness inthigperature, corrosive, or explosion
prone environments. Indian industries like steel, glass, refineries, and power plants are increasingly
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specifying MI cables or higtempfiberglassinsulated cables to ensure minimal signal loss, longevity, and
compliance with safety standards.

Gradual Shift to Direct Procurement by EPCs and OEMSs:In projectdriven segments, large EPCs and
OEMs are increasingly bypassing traditional channel structures and procuring cables directly from reputed
manufacturers to ensure quality compliance, project timelines, aneinptatation support. This is

graduwally changing the procurement landscape in industrial and infrastructure segments

C.

T

KeYhreatChaadndenges

Hi gh Price CBemnsisteicviotrys: such as infrastructur e,
remain extcroenmeliyyusgstoft epr i greido rciathil seisn go vieawepr e n
options, which suppresses makrgguian si tagn.dp rdoidsuccotur a g e
Fragmented and Unor.gadnilsaead eSypprltyi oBlasod t he mar k
Tier 3 cities, is dominated by wunorganised pl a
standards, increasempihanpr pvaldects, ofandomnder mi
Raw Material Vol atilitWMaawmnidadtmprogernrs Dfepeerdexpgpgsu
fluctuations of copper, al umi ni um, and specialt

raw materials such dempluatapel ymsmud aandnhicgmpo
i nst amidl istuypply risks.

Ri sing Regulatory andaGadmploirynBd SPrceggdurfas:ati or
Orders increase compliance cost s, whil e counter
eroding trust and creating uneven competition fc
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4. MARKET ASSESSMENT OF HEATING SOLUTIONS (INDIA
AND GLOBAL)
4 . ey Products Overview
ial Electrical . Wit The El ectrical heat i
Industrial Electrical Heating Solutions market plays a critioc
' Heating ' numerous industries |
manufacturing, proce
mai ntenance activitie
Cartrige Heater . . . .
/ i ndustrialisati on,
e automati on, a rhd a gl
t owar ds ener gy ef fic
j ~ e o Netwone (i) sustainability, t he
advanced heating tec
Band Heater . i
steadily growing worl
rf‘n‘—' . .
R [ ._/ El ectrical Heating so
1A ! S a group of i ndustri a
Jﬁg i designed to generat e,
Process Heating System Application: mai ntththeemat required in
Heating Elements .
manufacturing and p
Usediv:: Plastics Mou|diri|g. For: Heat Treatment, Melting Principle: Resistive (Joule) Heating oper a tions usin g el ec
P a0l 8 Gas. P Tompoans " Aoplato:Heatng Elements These solutions ar e
components across many industries, including chem
Heating solutions are vital not only for traditio
al so for emerging applications in renewable energ

The key product categories within heating solutio

T

El ectricabntHeant eebectrical Energy into heat. Cor
heaters, i mmer si on heaters, tubul ar heater s, Pr
plastics moul ding, packaging, f ocadnGpmode g ihreg,
manufacturing sectors.

Furneaaes i ndustri al t her mal processing units us:¢
met al s, cerami cs, and chemical i ndustries. They
si mplfei rgeads model s to advameed sel d etmpied aft wrreaceont
a notable player manufacturing Electrical Fur nac
Heating ceepduthgreonductors are specialised ele

heat when an electric current passes through the
are manufactured from materi alusc hwiatsh nciocrihtrroomel e(c
chromium alloys) or constantan, and are embedde
application.
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Product offerings of Tempsens
Exhibit 4.1: Mapping Grid: Categories vs Tempse.l
CATEGORY MAPPED TEMPSENS PRODUC

Heater s -CartridgduHedterldhenaetresriso nB aHre
Heat-e&Srts i p -Helaetxeirbsl e Heat er s
PETMi ca Hedotzerlse -Heat ekusineAi
Heat-&éli gprensi ty Heater s, Prroa ¢
Heaters

Furnaces -Custloambor at or yElaedt ProcEssna
treatment, ceramics, glass p

Heating Conductors -Heating EIl ement s-Chuomi as) NMW
(I fChmr omAluumtmi ni um) Wi r es

4. Rpplication of heating equipments across i nt
Heating equipment forms the backbone of -giunadu sttyr i a
processes through precise thermal control. EIl ectr]
of sédtromsrefinerli®es,f @ortirloichems camet al s, and ceme
hydrogen, battery storage, green ammonia, advance
Their rotheatsman pPprestillation, cracking, and refo
roll ing, and heat treatment in metal s; clinker fo
urea synthesis i renefregyt i1 i amsisti olnthei scl emapandi ng
production, ther mal batteries, and chemical stora
both traditfiocoadednidndwgtumriees

A.Applications of heating equipment in a refinery
Process fired heaters and reformers are used in
equi pment i n a ir2e0f ipreorcye.s sArfdaunred lhCeaters are used
process fired heatcdr as ftdher capplei datsitand agi on uni
(vDU), del ayed coker wunit and catalytic reforming

is also high when compared with erhye. oQthheerr haepaptleirc
process fired heaters are hydrotreat Krey, phydreccrea

where the process fired heaters are used in a ref
T Crude Distillation Unit (CDU)

f Vacuum Distillation Unit (VDU)

T Fluid Catalytic Cracker Unit (FCCU)

T Hydrocracker Uni't

T Vi sbreaker Uni t

T Del ayed Coker Uni't

T Catalytic Reforming Uni't

T Hydrotre®itmgnedniBl owi ng Unit
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Exhibit 4. 2: Process flow diagram of a typical

Fuel G
SN ey
Other Gases Hs Claus Sulfur Sultur
l Plant
Gas Gas Processing l’::lmvox Featers r : ”‘" . L. T
G Sour Water Stripper
H

Gas Gas H,
Uight Hiyarotrester no...;l.....uon |_tsomerate J
. Naphtha ant
Gas H Gas H,
=
2
= Heavy Catalytic Reformate
= >
= Naphtha Reformer
= -
Jet Fue! M &
o 5= Kerosene Kerosene =
< 5 Hydrocracked Gasoline A2
2 Gas H, < X
3 o
g @
E =
= Gas ]
Atmospheric 3
ea cuum
_— . Pontenes
Gas H
v Evacuated v
_| mon<condensibles Naphtha FCC Gasoline
HE £3 -
HE 3t
5l® S % | rcccas on
= 3% Fuel ¢
s £5
> 53
2 g Coker Naphtha =
Gas Ol £ [@er hydrotreating and reforming)
b H_S to Sulfur Plant
g. Coker Gas Oil
Vacuum Residuum .+ P =
- wiaters 5 3
Petrolewm Coke £z
Steam 2
Suipped
Finished products are shown in blue co, Viater
* Sour waters are derived from various distillation tower H,
reflex drums in the refinery
Natural Gas. Hydrogen
= The “bther gases™ entering the gas processing unit Synthosis
includes all the gas streams from the various Steam
process units

This indicates the various units in a refinery where heating equipment are used
Source: https://www.researchgate.net/figure/Process-flow-diagram-of-a-typical-refinery fig3 355678568, Frost & Sullivan

B.Applications of heating equipment in a petrocher

Various heating equipment such as process fired F
petrochemical pl ant . Ref ormers and cracking furna
pl ant. The f ereadphatolddk npuir mbhrghyg) is fed into the
undersehnigrhi ty conditions, produgrnoadguet hyl BEmies pmro@
pyrolysis or steam cracking.

Exhibit 4.3: Process flow diagram of a typical p

Formaldehyde
MTRBE Plant ]—'[ MTBE J

Dovnstream Chemicals

Methanol
Plant

Natural

Gas Steam Synthesi
. Reformer
Separation s Gas
Furnace

Plant i
Ammonia Urea Plant Fertilizers -
Plant
Urea
Ammonium UAN

Nitrate

Propylene Polvpropylene (PP)

Cracking
Furnace

Crude
Refinery

Ethylene PE (LDPE, HDPE,
LLDPE)

BTX PET (Texriles & Boile Grade)
. Paraxylene PTA PET Plant
Extraction N

Chlor EDC Cracking PYC

Alkali Plant Chlorine . Furnace
. This indicates the various units in a petrochemical plant where heating equipment are used. Source: Frost & Sullivan
research
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C.Applications of heating equipment in a fertilize
Process fired heaters and reformers are used prin
Reformers are the most critical equipment in an an
Exhibit 4. 4: Process flow diagram of a typical
Air o,
N,+0, Removal
v o
Natural Shife :
Gas or Primary Secondary N,
Naptha Reformer Cco,
Reformer
from Furnace Conversion H,
Refi y
efinery
N
Steam
Ammoni N,
— Synthesis H
- L
—
Urea
Synthesis
Ammoniafor other industries
like Ammonium Nitrate, etc.
Urea Ferrilizer
. This indicates the various units in an Ammonia and Urea plant where heating equipment are used. Source: Frost & Sullivan research
which is | ater converted into urea. The process b
natur al gas feedstock at temperatures over 1800AF

into a secondary reflarmwingfoemese] . hydr ohphensiewsonhe
with a catalyst to form ammoni a.

D.Applications of heating equipment in a Metals ar
The metals and steel industry is one of the | arges
furnaces, and conductors are critical in enabl i ng
roll ing, and f i nmisnhaitnegd. -f iiye lafde d 5 iolmah d gyesd,o t he sect
parti al electrification to reduce carbon emission

Key Applications of Heating Equi pment:
l.lronmaking & Steel making
f Blast Furnace / Direct Reduced Iron (DRI) Y Pret

1 Electric Arc Fuirmbeesi( EXF)e¥i it ghe heating for s
conductor s.

f Basic Oxygen Furnace (BOF) Y Limitedgdbsretetaheat
and slag conditioning.

2.Casting

f Continuous Casting Machines Y Electric immersion
in tundi shes and | adl es.
3.Rolling & Forming
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f Reheating Furnaces Y Furnaces (gas or electric)

f I'nduction Heaters / Tubul ar Heaters Y Preheating

Exhibit 4.5: Application of heating solutions in a
s ~

Ironmaking

. S

. 4

g
Steelmaking

Electric heaters and
Furnaces
e _/

h

4 . ™\
Casting

Furnaces

-
.

Finishing Heat Treatment

Electric heaters and
Furmnaces

I

heating conductors

_/

Source: Desk Research,, Frost & Sullivan Analysis

4 Heat Treatment & Finishing
f Annealing, Tempering, Quenching Furnaces Y Elect

! Surface Coating (Galvanizing/ Colour Coating) Y

ovens.
5.Auxiliary Systems

T Hopper heaters, |l adle heaters, and process heat.
flow.

E.Applications of heating equipment 1 n Emerging me
Emerging sectors are rapidly adopting -adeansédne
t her mal processes, critical fogecéereani ememgter iball
equi pment i n these geagot arnd im0 rlee sash oault o Yptr ekl Isk oenn e

Key Applications of Heating Equi pment:
1.Green Hydrogen Production

1T El ectrolyzers :& SMantee rPESM laintdt ianlgkal i ne el ectrolys

of water or electrolytes to improve efficiency.
T Electrolyte Tempdubulurarne @Geateobk, i mmersion heate
opti mal operating temperature.

T Hydrogen: SHeataigrg systems prevent condensation o
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Exhile(ia) :4. Application heating solutions in a typical
Water/Electrolyte
Green hydrogen Preheating
production Tubular/hmnersmn
Heaters
[ Output | ‘ Hydrogen Storage &

Electrolysis

Electrolyte & Stack

Temperature Control

Pibelines

Hydrocen Immel sion Heaters

Source: Desk Research,, Frost & Sullivan Analysis

2.Battery Manufacturing

T Electrode CoatiEhgc&rbDrcyiowvgns, strip heaters, an
coated electrodes.

T Cell Assembly RBr €orsmatiber mal cycling is requirtre
of battery cell s.

T Ther mal ManagemeCrhtambestsi nugse rediesnpievat heat ¢eest

simul ation of battery performance.

Exhi (i) :4. Application of heating solutions in a typical e

Electrode Coating & Cell Assembly &
Drying Formation

Battery manufacturin, —
Y & Precision Thermal

Electric Ovens, Strip

Heaters, Tunnel Dryers Cycling Chambers

Output Testing & Thermal
Management

Source: Desk Research,, Frost & Sullivan Analysis

3.Sol ar Module & PV Manufacturing

T Laminati on & :Enkeaaptsiunigatproensses and ovens maint ai
EVA films and encapsul ants.

1T Glass TemperinguBulCanthegters and striprolhesasteer s

Exhi l6ia) :4.Application of heating solutions in a typical

Lamination & Glass Tempering & Qutput
Solar module Encapsulation Coating
facturi .
aactiring Heating Presses, Ovens Tubular & Strip Heaters Solar Modules

Source: Desk Research.. Frost & Sullivan Analvsis

4 Hydrogen Fuel Cells & Electrolysers
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T Membr ane & Cat al y€ontArcdlilveed i deati ng enhances (
conductivity.

T Support :Sydtpeerhd ne tracing heaters, el ectrolyte
transport systems.

5.Advanced Materials & Specialty Chemicals

T Hi gPhr eci si on Readcteorss mai ntain specific reaction
nanomaterials, or specialty chemical producti on.

T Drying & Evapmmat $iomn heatersoqiltubpuystemheansuise
removal without degrading materi al s.

Exhi®(id) (4. Application of heating solutions in a typical

Output

Reactor & Dryer Heating

Advanced Materials &

Specialty Chemical ‘artri . .

pecialty Chemicals Tubular;, Cartridge, Specialty Chemicals

Immersion Heaters
Source: Desk Research,, Frost & Sullivan Analysis

F.Applications for heating equipment in a Defence
I n the defence sector, heating equipment plays a ¢
manufacturing, where precision, reliability, and

mat eri al s pr oductsipoanc ef aro atrhneorunalartdesateirnog and ammu

Exhi i tAplpl i cati on heating solutions in a typic

Metal/Alloy Treatment Composite & Polymer
Materials processing Manufacturing
Electric/Induction Curing, Laminating -
Fumaces Ovens, Heating Presses
Auxiliary Applications Testing & Simulation Ammunition &
Explosives Handling
Tubular Heaters, Resistive Heaters, Immersion &
Immersion Heaters NiCr Conductors Cartrldge Heaters

Y
Output
Defence Components,
Systems, Ammunition

Source: Desk Research,, Frost & Sullivan Analysis
Key Applications for Heating Equi pment
1. Materials Processing

T Met al & Al l oyAfmneat megt temperifantprfe dgitdhhsd treesliss ,
all oys, and aluminium components for defence apt
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Equi pment EUedric furnaces, induction heaters,

2.Composite & Polymer Manufacturing

= =2 M =4 =

(61

G.

I n
of

Curing & LanHpngahtfiorgnance composites for aircraf

controlled ther mal curing.

Heating EqgquRrpemeinsti on ovens, heating presses, an
temperatures.

Ammunition & Explosives Handling

Safe Thermal: CEmsdunteée®nmagerials are within safe
handling, and transport.

Heati ng :Sollmmerosnison heaters, cartridge heaters,

.Testing & Simulation

Environment al & Th&i mal aCkramxer€®me conditions f ¢
Heating :El Bemmsenssti ve heater s, Ni Cr conductor s,
temperature profiles.

Auxi liary Applications

Support : Syb=ti mgs tank heating, and fluid Iine hi
systems.

Tempsens RelSewswocaes, cartridge heaters, and i mm
operational temperatures safely.

.Forming & Mol ding

Gl ass ShMpinhgn glass is directed to forming mact
I

and fiber glass drawing nes.

Heater:s Fesreahearth heaters, tubul ar heater s, and
prevent solidification.

.Annealing & Tempering

Stress Rdlaissf is gradually cooled in annealing |
Heating AppStirciapg ihoenat er s and radiant heaters ens
temperature gradients.

.Coating & Finishing

Surface Tré&Earmemtat ed or |l aminated gl ass, el ectr
coating adhesi on.

Tempsens RePewvanseon heaters and sensors are <cr
stages.

Applications of heating equipment in Power i ndus
the power sector, hegéenegaegonpapdt.auWhitlreatmastt
the core heat in ther mal power plants comes f

6 3
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extensisvaly ufpor mai ntenance, effi dinemeyy siimmgr eV emndn
renewabl e integration are also opening new applic

Key Applications of Heating Equi pment

1.Boiler & Steam Systems
T Auxiliar:y Hleeadtimmigc heaters preheat feedwater and
T Startup: Hemmengi on heaters and tubul ar heaters
stress.
2. Turbine & Generator Systems
T Lubrication Qialr thHe altgien@nd i mmer si on heaters main
for smooth operation.
T Bearing & Se®reMeati cogndensati on and ensure effi
Exhi Bi tApipl i cation of heating solutions in a typi ¢
Feedwater Preheating & Turbine & Generator
Boiler & Steam Systems Sartup Systems
Immersion, Tubular ) .
Bearing & Seal Heating
caters
Auxiliary & Safety Renewable Integration Fuel & Material
Svstems Battery Drying, Handling
Freeze Protection, Hydrogen Storage Coal/Biomass/Fuel Oil
Process Control Heaters Heaters Heating
Output
Electricity & Energy
Storage
Source: Desk Research,, Frost & Sullivan Analysis
3.Fuel & Materi al Handl ing
T Coal, Biomass, orEIFeetltriOcl hédlawaei sgprevent sol idi
transport | ines and storage tanks.
Pipeline WNir&ciong tubular conductors maintain cor
4 Renewabl e Integration
T Battery StoragelTh&rm:mallarmaPdgement in energy sto
drying and preheating.
Hydrogen: SEloeatgrei ¢c heaters ensure safe storage a
5.Auxiliary & Safety Systems
1T Deicing & FreepzEletobhgcel ements prevent freezing

cooling systems in cold climates.
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9 Process: Clommerosi on heaters, strip heaters, and t
management

H.Applications of heating equipment in the Chemice

The chemical i ndustr yi ntserhdigvwd ,y wdiitvhe rhseea tainndg eengeuigp

imeaction control, evapor atPirer, se&i dteimpleataitwm,e armd

product quality, safety, and energy efficiency. EI

fukeired systems, especially in #vianeuec hienmiecramesd,i astpe

Key Applications of Heating Equi pment:

1.Reactor Heating
T Exothermic & Endot hiklrentiter i RRe ahcetatoenrss mai nt ai n  pr e
batch and continuous reactors.
Equi pment Jds&eéted reactors with tubular heaters,
2.Distillation & Evaporation
T Separation PReaooéease@sng consi stent heat in disti
product purity.
T Heating EquRepbnoeiniter s with tubular heatersjli mmer
circulation systems.
Exhi i tApipl i cation of heating solutions in a typioc
Batch/Continuous Distillation &
Reactor heating reactors . Evaporation
Tubular, Immersion > .
Heaters, Jacketed Reactors
Coating & Specialty Material Handling Crystallization & Drying
Processing Tank Heating, Pipeline
Heating Presses, Ovens, Tracing, NiCr Tubular, Cartridge,
Thermal Reactors Conductors Immersion Heaters
Output
Fine Chemicals,
Specialty Chemicals,
Polymers, Coatings
Source: Desk Research,, Frost & Sullivan Analysis
3.Crystallisation & Drying
T Solids Formation & QMontstaoalleed®Remeatidlng in crysta
beds.
4. Storage & Materi al Handl ing
T Tank Heati ng Rr eivarctisngsol i dification or viscosit

transport vessel s.
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T Heating Equinpmeensti on heaters, strip heaters, and
mai ntenance.

5.Coating & Specialty Processing

T PolymerizationPre Cionad i nlysr ma | control in specia
producti on.
1 Electric Heati rHe aAp mlgi pateissre s, ovens, and thern
heaters.
4 . Beating Solutions: Gl obal Mar ket Overview
The gl obal industri al Electric heating solutions
past several year s, driven by a combination of feé
i ncreasing ener gy tehfef itcriaennsciyt imoann dtaot ecsl,e aanmnedr , el ect
From CY2019 to CY2024, the global market expanded
9.0 billion in CY2019 to an estimated USD 12.3 bil
by the-100Wlahdemi ¢ i n CY2n0d2uOs,t rwhailc hacitmpra dtye da nid c a
such as automotive, metals, and oil & gas.

Ex hi bG&I etbdl mar ket size for Heati ngiGY2I02t9%iEons (Val ue i

17.7
71 CAGR (CY2019-CY2024): 6.5%

DDI] CAGR (CY2024 - CY2029E): 7.5% 14.0 15.1
123 13.1
113
10.1
9.0 9.1
l : I I

16.3
CY2019 CY2020 CY2021 CY2022 CY2023 CY2024 CY2025E CY2026E CY2027E CY2028E CY2029E

Sowurce: Desk Research, Expert interactions, Frost & Sullivan Analysis

However, recovery in CY2021 and CY2022 was swift
chemical s, narechsewer gsyect o-Paci eispeandl INWMrith Amsmeaic
f orecast to grow from USD 1Ri. I3l iban liimnCY X0 209YR2,0 2t4r

approxi mate CAGR of 7.5%. Growth could be Iikely

T Continued demand for-ipteoesseheatduBsgriesen&hegys
rely heawielnypeormthiirgeh furnaces, particularly in c
Japan. As gl obal infrasseucternr®r spamcaei negx piamdr e
modernising their heating systems. (These Segmer
system)

T Expansion of c¢chemical processing units and spec
BASF, Clariant, and Reliance I ndustries are expa
uni ts. Dow and SABicGradrome eamdesgeimhgt iy pbawnts i
Net herl ands, which use modul ar electric heating

T I'ncreasing adoption of modul ar, skidded, and mo
are increasingly wused i n -soiitle &s pgeacsi,a |piotwe rmagneunfearc

6 6
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fields in the Middle East and North Dakota (U.S.
heating in harsh environments.

T Retrofit opportunities in ageing industrial f ac
Ger many, France, and the Ul1l1980B8i dwdstrewemne wbuind:i
upgrade ageing heaters andstfanrdrmaadess tTdhhemdetS. md
Energybés Better Plants Program i s -fiinrceechts ws tsd msg
efficient electric resistance heaters or infrare

4. 3Hdating Sol uWisesSef@meduati on (Gl obal)

The gl obal heating solutions mar ket comprises thr
furnaces, and heating conductors or el ements, eac
i ndustri es, and enatgyheianfrast whetchr acclomaastfroir t
(~45% in CY2024), are widely wused in sectors |ik
semi conductors. The demand for electridboméeateldi ®ni
and electrified process heating. Notabl vy, Tempsen
heataesr sof Marpcahr t20c2u8 arly process heaters, furthe

toward sustainabl e heating technologi es.

Exhibit 4 -Wi3s:e PGoondturcitbuti on to Gl obal Heating Solutio

Heating Conductors
/ Elements, 15.0%

Industrial Heaters,
45.0%

Furnaces, 40.0%

Source: Stakeholder Interactions. Frost & Sullivan Analvsis

Furnaces repfaggretstt megaimendnd ~40%), particularly
equi pment manufacturing. Gl obal demand is being
transitions.

Heating conductors and elements (~15%) are integr
to Jdpieghor mance applications in aerospaceddeéelt eont
Tempsensd technical expertise extends to advanc:
manufacturers of these specialist coMauiR®R5produ

4. 3HQating Solutions: Mar ket Segmentation by Count

The gl obal heating solutions market, compri sing
systems, is geographically diverse, with signific
|l evel s, energy policBelsgwaingd 4 edcétnail logd rae@ipdn aln . |
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F.North America (Key markets include the United St
Mar ket Drivers:

9 Decarbonization of industrial heat (~30%iof U.S.
Uu.SsS. DOE, 2024) .

T Push for the electrificat-zenmoofohlkeating systems
T Ongoing reshoring of manufacturing and semicond?¢
Key Trends:

T I'ncreasing adoption of electric heating.

T I ntegr ateinoanb loefd ItohTer mal systems for predictive m
T Retrofits -bifredisysngmgawi th electric alternativ

Notable Activity:

T In |l ate 2024, Watl ow El ectric Manufacturing ann
production in Missouri to support semiconductor
f The Canadian governmentoés 2025 Clean I ndustry
electrification of heating in the steel and cher
G.Europe (Key Markets: Germany, France, ltaly, UK,

Mar ket Drivers:
T Aggressive decarbonization mandates under the EL
T Ban onf Ukpobswseirled i ndustri al heating in some segme

f High energy efficiency standards and subsidies f

Exhibit 4.14: Regional Share of Global Heating Sol

Middle East & [,atin America, 4.0%
Africa, 6.0%

North America,
15.0%

~12.3
USD Bn Asia-Pacific, 50.0%

Europe, 25.0%

Source: Stakeholder Interactions, Frost & Sullivan Analysis
Key Trends:

T Shift to electric r ecsonsptaatnichel eh efautrinnagc easn.d hy dr o0 g e

6 8
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f Strong investment in automation and digital cont

Not able Activity:

T El kem ASA (Norway) invested Euro 80 million in
emi ssions by 40% (El kem, Q4 2024) .

1 Germanybés ACIiIimate Neutr al I ndustry Programo i s
billion in funding over five years (BMWK, Jan 2¢(
H.AsiPaci fic (Key mar ket s: Chi na, Il ndi a, Japan, Sol

Mar ket Driver s:

f Rapid industrialisation and rising demand for pr
T Expansion of heavy industries (steel, glass, cer
1 Focus on energy efficiency amid rising power COSs
Key Trends:

T High demandefsorgneuwustedmctric furnaces and i mmer s
f Ilncreasing use of heating technologies in EV anc
Not able Activity:

T Chinads -Yledatrh PHiavne encourages | ocal governments t
electric or clean fuel s.

|l .Mi ddl e East & Africa (Key Mar ket s: UAE, Saudi Ar
Mar ket Drivers:

T Largeal e infrastructure and industrial projects
9 Demand Hfetilabghity heating systems in the petr of
Key Trends:

T Adoption ofcawpaailtay mméagthi ng units.

T Ilnvestment in |l ocalised manufacturing of heating

Not able Activity:

T I'n 2024, Honeywel | partnered with SABI C to i mpl
processing plants (Honeywell, Dec 2024) .
J.Latin America (Key Mar ket s: Brazil, Me xi c o, Chi |

Mar ket Drivers:

f Growth in food processing, automotive, and met al
1 Government initiatives to modernise industrial €
Key Trends:

1 Gradual s hefffti ctioenetneerlgeyctri ¢ heaters.

T Ilncreasing exports of heating systems from Mexi c
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Notable Activity:

T Brazil és industrial moderni sation fund (announce
thermal systems in the aluminium and paper sectc
Adding to its product strengt h, Tempsens has al so
regions, including its joint vemteuraoefaithedlsflidomadern a
terms ofi nr etveermpueer)aatsufMar cle n 8 Blyiss2 0i2rbt er nat i onal pre

Tempsensd positioning as a trusted player not onl

4. 3H8ating Solutions: End User Application Area (

The gl obal industri al heating solutions market, Vv
processes across mnmamtudmsitwe i snggc tards .e nkemaynd i s cor
T Metals & Metaldamngagyf r-2d®&9s for annealing, forgi
and foundry operations, supported by infrastruct
T Chemicals & PetrigGtbemrcal anfi~L&,%Wwer si on heaters
reactors in Gulf nations, the U.S. Gulf Coast, &
7 Oil & Gagd mmekS%)o#M | utider mald i nduction heaters for

and processing.

19 Power ({Elldé&t)ri c heaters, heat pumps, and sol ar /b

heating in power ©plants.
7 Gl ass i(HilgOomper ature furnaces for melting, mo u |l
and architectur al demand.
9 Defencdl Mmméwsi on, circul ation, and duct heaters
T Ot her ni chiehafmhe®wuti cal s, aut omotivel/ EV, and
cl eanrrecaodnty sol uti ons
Growing infrastruct-tumranssipteinodni nign vaensdt memdrsgyar € S U S
across traditional. and emerging applications

Exhibit4.15:End ser application Gl obal Heating Solutions N
Others, 10.0%

Metals &

Defence, 8.0% Metallurgy, 25.0%

Glass & cermaics,
10.0%

Chemicals &
petrochemicals,
18.0%

Power, 14.0%

Oil & Gas, 15.0%

Source: Stakeholder Interactions, Frost & Sullivan Analysis
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4. 3Hdating SoiSegimems: MAGulket Share, Heaters, Furna
Gl obal, CY2024 (Global)

A.Heaters

Electric process heating systems command a significant position globally, accounting for approximately
27% of the total market value. Their adoption spans a wide range of inddstfiesn chemicals, food
processing, and automotive manufacturing to oila @nd electronicd largely due to their precision,
controllability, and lower operational emissions compared to fassibased heating methods. With
ongoing decarbonization efforts, the share of electric heating is expected to rise further, egpeaigdiys

like Europe and North America where energy transition policies are stringent.

Tubular heaters account for roughly 21% of the global market, underscoring their adaptability for both
radiant and convection heating. Their modular design allows them to be dastoed for diverse uses,
including air, surface, and immersion heating,clhinakes them a favored choice in industries with varied
process requirements.

Ex hi bi $ub-3egnie6t Market Share, Heaters, Furnaces, and Heating Conductors, Global, CY2024
Heater (45.0%) Furnace (40.0%) Heating Conductors (15.0%)

Special furnace
21.0%:

Band
heaters Cartridge heaters
10.0% 8.0%

Process
heaters
27.0%

eCrAl
Wire/Ribb
ons/Strips/

Coils

Flexible
heaters and USD 5.5 Bn

others
16.0%

USD 1.9 Bn

USD 4.9 Bn

Cess fumac;;
57.0%

Tubular
heaters

Immersion 21.0%

heaters

18.0% . . . .
N Source: Stakeholder interactions, Frost & Sullivan Analvsis

Immersion heaters represent about 18% of the global market, making them one of the most widely used
heater types worldwide. Their appeal lies in their efficiency in directly heating liquids, making them
indispensable in applications such as water heatihgeating, and process fluids in manufacturing plants.
Their versatilityd spanning domestic, commercial, and industrial applicationsnsures a steady and
resilient demand base across geographies.

Band heaters hold around 10% of the global market and cater mainly to specialized industrial needs,
particularly in plastics processing, extrusion, and packaging equipment. Although their share is smaller,
their role is critical in applications requiringniform heating around cylindrical surfaces, such as barrels
and nozzles. This niche positioning shields them from significant competition from other heating
technologies.

Overall, the global industrial electric heating market shows a diverse technology mix, with each segment
playing a specific role in serving industspecific needs. As industrial decarbonization accelerates and
electricity becomes cleaner, the relativersbaof these technologies could shift, with electric heating
solutions poised for steady growth

B.Furnace
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The global furnace market is broadly segmented into electric laboratory furnaces, electric process furnaces,
and special furnaces such as vacuum and induction furnaces. Each segment serves distinct industrial needs
and reflects the maturity and diversitiytbe worldwide manufacturing and research landscape.

1 Electric Process Furnaces form the largest segment globally, making up approximately 57% of the
market. These furnaces are widely used in heavy industries for heat treatment, melting, annealing,
sintering, and other thermal processing operations. Indsigtieh as steel production, automotive
manufacturing, ceramics, glass, and chemical processing rely heavily on electric process furnaces for
efficient and controlled thermal processing at industrial scales.

1 Electric Laboratory Furnaces account for approximately 22% of the global furnace market by value.
These furnaces are primarily used in research and development, quality control, material testing, and
educational applications. Their demand is driven byosestuch as pharmaceuticals, materials science,
metallurgy, and academia, where precise temperature control anessadalheating are critical.

1 Special Furnaces, including vacuum furnaces, and other advanced furnace types, constitute
approximately 21% of the global market. These furnaces cater to specialized applications requiring
high-purity atmospheres, precise temperature control, or uniquindpeaethods. Their usage is
prominent in aerospace, electronics, kigbh materials manufacturing, and specialty metal processing
industries.

Overall, the global furnace market reflects a mature industrial ecosystem with a strong emphasis on large
scale process furnaces, balanced by steady demand for laboratories and special furnace segments driven by
innovation and technological advancement.

C.Heating Conductors

Ni ckaromium (Ni ®ni)Crwiwi e e accounts for 61% of the

Known for i ts hi gh resistivity, excell ent oxi da
temperatur es, Ni Cr is widely used heac¢clestriaandheat
appliances. It s dur abixli idteyn vanmgd nanteinlt ist ynatk@ o g e rt ehtee
many -pheirgfhor mance applications.

Il r«€thromAummi ni um ( FRE€CCrAAI) wimnme:represents 39% of

maxi mum operating temperatures than Ni Cr and exhi
FeCr Al is often preferred in applicatioat hieghir,]
temperatures is essential, such as in certain fur

4. 3H&ating SodSegimems$ at Sowlm Key End User Applicatio

Technology evolution, energy transition imperatiyv
Europe, amacitfhiec Asliaape the gl obal heating solutior
Heaters are the | argest segment worddwideenwi dely

and systems that need precise temperature control
u. S. are | eadi ngpetrifeo rdneimaireldg @faoarn dhifglhe xi bl e heater

industries in electronics, semiconductor s, and EI
growing fast because tbedealtefbrgbhswewei ghmeldactid oain
devices. I n EVs, these heaters help manage the te
Europe and China.

Furnaces, paempeuladulry kBinghtube types, are essent
making semiconductor s, and producing aerospace ¢
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switchin¢pasbedmtgogael ectric furnaces, especially in
goals and i mprove energy efficiency.
Heating Conductors are a smaller but i mportant p

repairing heatGmrgomiyssm e(mMsi.CrN)i cckeednductors | ead gl ob
performance in toug®@hromidaumiionnsum I(nF eACsriAa,) Itryopnes a
of fering a gobedmpat ancee of-afhfaigiil én gy and cost

Exhibi®l e&tbdl7:Heating 0S®U-Bie g merst avtairkretwi t h Applications,

% SHARE
CATEGOR SUBEGMENT WI THI N KEZPISII__IOCB::'II-:UIS?:\\:SD
CATEGORY
Largeal e industria
Process hea 27 % drying, curing, me
processing, and he
Air heating, sur f a
Tubul ar hea 21% packaging machiner
and gener al i ndust
Heating | iquids an
| mmer si on h 18 % oi l heaters, c h e mi
systems, and boil e
Heaters Freeze protection,
Fl exi bl e He aerospace, el ectro
16% .
Ot her s manufacturing, and
surfaces
Pl astics extrusion
Band Heater 10% heating, packaging
applications.
Mol d heating, die
Cartridge H 8 % machinery, food pr
heating applicatio
. Research | abs, edu
El ectric La . .
Furnaces 22 % materi al testing,
batch thermal proc
El ectric Pr Indust_rial hgat t_r
Furnaces 57% anneal ing, sinter:i
Furnaces .
ceramics, gl ass, c
Vacuum furnaces, i
Special Fur 21% controll ed at mosph
aerospace, electro
Ni Cr Aer osgoraacdee r esi st i
61% domestic and indus

Heating Wire/Ribbon
Conducto
(15 %) FeCr Al

Wi re/ Ri bbon

furnace el ement ma

Hi gremp applicatior
39% toaster s, infrared

space industry

4. 3Héating solution: Key Growth Drivers, Trends,
G.Growth Drivers

The gl obal heating solutions market is witnessing
shi fts, i ndustri al moderni sati on, decarboni zati on
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early 2025, several factors are influencing susta
economi es.

I ndustrial Decarbonization and Electrification
Governments and industries worldwide are invest:.i
i ndustrial processes, especially in sectors 1ike
T For i nstance, the European Unionbs RePower EU i
2.5 billion Euros towards c¢clean industri al heat
i nduction furnaces, teo imedpuwe efsds dinldufsueali edepenc
T I'n the U.S., t he Department of Energyo6s I ndustr
|l aunched a USD 350 million funding round in Q4 2
systems -imtemeirmal sectounsditi &se. ceramics and fo
These policies are directly pushibmageidndusthrnices wo

efficiency electric and hybrid solutions.
Surge in -Remegvadt ed Heating Systems

The integration of heating equipment with renewab
becoming a definiwggnehataonhehieati agofsohext ons.

T I'n Japan, S$eveldalpraoijetctisctin | ate 2024 started ¢

t hermal storage systems for space and industri al
billion (approx. USD 6090s mGi éeomn)lnhmovasiuaeam Bysde
f In Germany, industrial furnace -ona kiemcr dd ke iSMSo rE
hybrid el ectompathypydrodanrnaces by Q4 2024, as st
hydrogen availability.
Upgrades and Retrofitting of Ageing I ndustrial I n
I n regions | i ke North America and Western Europe,

undergoing heating system reffotieacyosmaaettabdsh
f I n Canada, the Net Zero Accelerator fund (CAD 8

t her mal systems in the metal and pulp & paper s
applied for suppof*rti ftea nraecpel sa cwei tohu taddavtaendc egda smo d u |
T The UKO6s I ndustrial Energy Transformation Fund

retrofit applications between Q3 and Q4 2024, mc

Stringent Energy Efficiency Norms and Ther mal Saf

Evolving regulations around ther mal efficiency, w
to upgrade or replace existing heating infrastruc
T The | EC and | SO standards for i ndustri al heati n
mini mum efficiency benchmarks for electric heate
f Countries |ike South Kora and Australia introdu
hazard control norms for industrial heating equi

H.Tr ends

El ectrification of I ndustrial Heating Systems
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T Electric heating sol uftuminse darsy sptreenise rd weed toor ely e tf

efficiency, andemnbigomkeat with net
1 Markets | ike Germany, t he Netherl ands, and Japan
gas heaters to electric induction systems.

I ntegration -ehaBmadt H&at omg Systems
T Growth in adoption of pcednectioeed Maanteganmciet @ nio

1 Exampl e: Honeywel | Ther mal Solutions |l aunched i
of feritrngneraalal ytics for furnaces and heaters.

Rapid Uptake in Emerging Markets (Asia Pacific, L

f Countries |like I ndia, Vi et nam, and Brazil are v
l eading to higher heating solution adoption.

1 Exampl e: Tata Steel ds expansion in Odisha and \
| arsgea |l & empehr ature furnace installations.

Focus on Sustainability and Circular Economy

1 Heat recoverywayséeemesraadesowre gaining tractio
adopti nlgoaxcd ossyesdt ems for t her mal applications.

1 Exampl e: Kant hal , part of Sandvi k, introduced a

recycled materials in Q4 2024.
Il .l nvest ment Trends

The gl obal heating solutions industry has witnes:s
driven by the wurgent need to deea&dfboniesae¢ tedasDl i
support growi ngt elrmpneamalt drreo mb Ehkk eg hmet al s, chemical s
semiconductors. Leading gl obal pl ayers are invest
smart manufacturing facilities, and developing su

These investmendd ropmamMogeddgrAanehiieathanddr EUrepe 8ol
confidencd eirm tdleenalnand or i ndustri al heater s, furn
highlights some of thmadeshetswganfli ataat2024esn dea:

Exhibit 4., 18: Recent Gl obal Il nvest ments in the Hee
COMPANY COUNTRM I NVESTME PURPOSE DATE
. . . USD 1, 2Green hydrogen f Jan
Atr Liquid USA Millioindustrial heate 202¢
Bosch Smar t el ectric h Dec
Ther mot ech German USD 385 and production 202

Expansion of bl a Nov

Tata Steel el el st 8 heating infrastr 202:¢

Expanding indust Dec

Th G USA Uusb 80 N . .
ermon ' production in Te 202:
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New el ectric hea Oct

Danfoss Denmar k USD 132 Tianjin, China 202

4 Meating Solutions: I ndia Mar ket
Bet ween FY2020 and FY2025, the I ndian mar ket for

grown from about I NR 1,150 crore in FY2020 to rou
5.5% CAGR. Growth was unewepan&G&dd0ORObasél ettt adoarl
crore. FY2021 saw a sharp cont-t@acdélomye¢ed GARAREXypdd
sl owed industrial activity. A gradual recovery be
1, 050asrponetponed maintenance and small repl aceme
roughly I NR 1,250 crore, supported by the resumpt
electrified systems in segmenthg. s&E¥BRO0O2ALs <<chewe d a
momentum at about I NR 1,450 crore as supply chaii
sever al process industries began pil ot depl oyment
Despite this recovery, the overall l evel of el e
electricity tariffs were stildl rel ativetgpacigthy co
el ect r ihce aptrioncge stse c hnoh @e@ii mrsi wg rteo omature. Most end
combubbabed equi pment for maj or projects, -l oraedser vi
applications. Pol d eqgarsilu@apdosz altiifrmimt eidn, d uapnbdw et ahl es ur pepl |i ya
in certain clusters also discouraged adoption. Co
these yearsdrivheheeCAPEKXKIi fied systems saw sl ower

Exhibit 4.19: Heating soluti oRY¥2mabket, I ndia, in |

_Dﬁ[l CAGR (FY2020-FY2025): 5.5% 1,450.0 1,500.0

1,150.0

FY2020 FY2021 FY2022 FY2023 FY2024 FY2025

Source: Desk Research, Expert interactions, Frost & Sullivan Analysis
4 . Beating Solutions: Il ndia Sector Outl ook

The industrial heating market in India is expandi
antdhreepl acemernpgopment across sectors such as oil

i ndustries. Demawnrcd iitsi csahla paepdp I biyc aptrioocness sr equi ri ng p
as growing regulatory and s adfveanyc esdt,a ncduasrtdosmi zCapbpl oer,
heating technologies, reflecting Isndiiads pgloicfets stes
with I ndiads Atmanirbhar Bharat mi ssion and gover
Linked I ncentive (PLI) schemes, and the Defence

engagieddiigpennsat abnves with | eading government col
andlef eMmlcseo, Tbmpk eiarstdesgnraatud dact ur i ma kt ehaognaeb i o fi ttihees f ¢
compainn elsndi a with this deas eef oMaDdpdenrad 2i%nndailg einnts

policies are pushing |l ocal manufacturing of criti
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4. 5Relf i nery Sector: Growth Drivers and Outl ook

I ndi ads refinery sector continues to grow, dri v
petrochemical feedstock demand, and government i
CAPEX data i neiampatxesprtoljetctisaghhpmath exp an®dLodns (P15 Y.
CAPEX I NR 38,231 Cr) and Gujarat/ Koyal:| expansi on
the heating invapemennst swicomtlrotwuting the remai:r
compl exityi nugpi@BUYs ,i nveDlWid, FCCUs, hydrocrackers, at
cleaner fuel producti omodelLronoikssantg fmec wad d,t or efcicre
electrifiableehéaciegtasgsenrmsegyl aying a critical
while ensuring operational reliability.

Exhibit 4.20: List of upcomi hgY2®e3Ilimery projects, |

CAPACITY ADDITION CAPEX
PROJECT OWNER (MMTPA) (INR CR)

Panipat expansion (15—25) 10CL 10 38,231
Gujarat/Koyali expansion
(13.7—18) I0CL 4 18,936
Numaligarh expansion (3—9) NRL 6 28,026
Rajasthan/Barmer greenfield HRRL 9 71.814
©
Barauni expansion (6—9) I0CL 3 16,724
Bina expansion + petchem BPCL 3 48.926
(7.8—11)
Nagapattinam greenfield (9) CPCL 9 36,354

Total 44 259,011

Source: Desk Research, Frost & Sullivan Analysis
4. 5P.e2 rochemical Sector: Growth Drivers and Outl oo

The Indian petrochemical industry is entering a strong growth phase, supported by rising domestic demand
for polymers, governmesed “substitution policies, and the development of lacpde integrated coastal
complexes. India has historically been defeart on imports for a wide range of polymers, intermediates,

and speciality chemicals; however, the current wave of investments is aimed at bridging this gap by
enhancing domestic sealtifficiency and reducing trade deficits. Heating applications in #ttos are
wide-ranging and energwyitensive, covering cracking furnaces, reformers, polymerisation units,
distillation systems, and process heat exchangers. These processes are critical to produeaigehigh
products such as polyethylene, polypropyleaed other derivatives that serve as raw materials for
packaging, textiles, automotive, and construction industries.

CAPEX analysis highlights that higtapex greenfield facilities dominate the current investment pipeline.

Large projects such as the Haldia Cuddalore complex (CAPEX of INR 19,181 crore) and the Kakinada SEZ
cracker (CAPEX of INR 32,000 crore) reflecttimled u st r y 6 s p r @rvenrcanplexes, whiohr s c al
integrate feedstock flexibility, refining, and petrochemical operations to capture higher margins. These
high-capex plants are capitaitensive due to the requirement of large cracking furnaces atilaton

trains, but they are designed to achieve weddle production efficiencies and global competitiveness. At

the same time, lowapex expansions, debottlenecking exercises, and downstream unit additions are being
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