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established in 2025. 
The gap in the domain 
of Insulation audits 
has been identified 
by experienced 
professionals in the 
Indian insulation 
industry, and, 
o r g a n i z a t i o n s 
like EiiF; who are 
supporting us to 
grow and develop 
this market which is 
practically inexistent 
in India.

What are the 
future plans of the 
company?

Swa Consultancy 
wants to contribute 
in reducing carbon 
emissions from 
Indian Industries and 
contribute towards 
India’s Net Zero 
targets set in the 
Paris Convention, 
and maybe, as big 
brothers are doing, 
overachieve it! 

the industry. So yes, better materials have seen traction 
but awareness is still lacking among peers.

What role does insulation audits play in maintaining 
fire and safety norms? 

Whereas Insulation audits are seen more as a tool that 
decreases energy costs, when fire resistant insulation 
materials are used, they don’t spread the wildfire but 
rather stop the flame spread and smoke creation. 
Passive Fire Protection through insulation becomes a 
big tool for safety.

How would you describe the growth of Swa 
Consultancy over the years?

Swa Consultancy is a DPIIT recognized startup 
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Engineering a Complete Power Transmission 
Ecosystem: Power Build’s Full Product 
Spectrum 

Power Build has engineered one of the most 
diverse and powerful portfolios in mechanical 
power transmission. Built on decades of 

precision engineering, reliability, and innovation, the 
company’s comprehensive range of geared motors, 
gearboxes, pumps, and drive systems delivers tailored 
solutions to industries across the globe. 

At the core of Power Build’s offerings are the four 
flagship geared motor series:

Series M – Compact Helical Inline Geared Motors 
delivering up to 160kW and 20,000 Nm torque, ideal 
for high-efficiency, space-conscious applications. 

Series C – Right-angled Heli-Worm Geared Motors, 
combining quiet operation and high torque up to 
10,000 Nm, perfect for constrained environments.

 Series F – Parallel Shaft Mounted Geared Motors with 
integral torque arms, widely used in material handling 
and steel industries. 

Series K – Right-angle Helical Bevel Geared Motors 
offering up to 50,000 Nm torque, trusted in heavy-duty 
sectors like cement, power, and mining. 

Complementing these are specialized series tailored 
for unique industrial requirements: 

Series PBWR – A universal-mount Worm Gear 
Reducer crafted from aluminium and cast iron, ideal 
for compact drive solutions with gear ratios up to 100:1. 

Series H – Hoist-duty geared motors supporting 
lifting capacities up to 12.5 tons, equipped with crane-
specific features and brake options. 

Series M

Series PBWR

Series C

Loose Gear

Series F

Series A

Series K

Series PN Series J
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Series PN – PN Series is a compact yet powerful 
planetary gearbox solution offering 23 sizes and gear 
ratios from 3.6:1 to 2250:1. Available in inline and right-
angle configurations, it features a wide range of input/
output options and mounting styles. Designed for 
high torque, flexibility, and space efficiency, it’s ideal 
for automation, material handling, and heavy-duty 
applications. The PN Series reflects PBL’s commitment 
to engineering excellence, durability, and smart power 
transmission. 

Series A – Compact, grease-filled geared motors with 
a small footprint, perfect for light industrial use and 
available across India through retail partners. 

Series J – Shaft Mounted Speed Reducers featuring 
the user-friendly KIBO mounting system, favored in 
industries like ceramics, paper, and mining. 

Further enhancing its product ecosystem, Power Build 
offers: 

Loose Gears & Pinions – Manufactured up to DIN 
Class 6 precision and 1000 mm diameter, supporting 
customized solutions across sectors like defense, 
railways, and construction. 

Roloid Gear Pumps – Rugged and reliable pumps built 
for lubrication, cooling, fuel, and viscous fluid transfer 
in complex industrial setups. 

PBL VFD Solutions – Variable Frequency Drives (up 
to 400 kW) with built-in high-duty ratings, enabling 
precise speed, torque, and energy control across all 
motor products. 

This cohesive and wide-ranging product suite 
positions Power Build not merely as a component 
supplier, but as a complete transmission partner 
delivering customized, high-performance solutions 
that keep industries in motion across the globe . 

For more details, visit: http://www.powerbuild.in 
Call: +91-9727719344

Contact: +91-22-4037 3636, 
Email: sales@jasubhai.com
Website: www.jasubhaimedia.com 
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Durr CTS products are widely accepted in 
various end use industries such as chemicals 
and petrochemicals, pharmaceuticals, tires, 

flavours and fragrance manufacturing among others. 
In India, Durr CTS head office is located in Pune, with 
sales and service offices in Ahmedabad and Chennai.

With more than 60 years of experience in industrial 
environmental technology, Dürr CTS was formerly 
part of the Dürr Group. In 2024, Dürr CTS generated 
annual revenue of more than 400 million euros. 
Since November 2025, the company has operated 
independently. Ownership is divided between Stellex 
Capital Management (75 per cent) and the Dürr Group 
(25 per cent).  

As the emissions arising out from the chemicals and 

petrochemicals plants such as particulate matter, SOX, 
NOX, VOC, acid gases are becoming more complex 
day by day, choosing the most economical option 
to control these emissions present several unique 
challenges. As with any add-on control system, the 
goal is to minimize the annualized total costs while 
maintaining proper operation. The types of industrial 
exhaust streams that present particular pollution-
control challenges include:  

•  Emissions from multiple sources, which are often 
spread out over a wide area  

•  Emissions from batch operations 

•  Unpredictable fugitive emissions

For hydrocarbon emissions, the most commonly 
applied form of destruction technology is thermal 

oxidation. In this process, 
hydrocarbons are converted to 
carbon dioxide and water vapor at 
an elevated temperature. Durr CTS 
Oxi.X product range mentioned 
below are well suited to handle 
these types of hydrocarbons:

•  Recuperative thermal oxidizers  
    (Oxi.X TR)

• Regenerative thermal oxidizers  
     (Oxi.X RE)

• Direct Fired Thermal Oxidizers 
(Oxi.X DF) capable of efficiently 
treating liquid and gas waste streams

Durr CTS Innovative Air Abatement Solutions for Chemical and 
Pharmaceutical Industries

Durr CTS Private Limited based in Pune, India, a wholly owned subsidiary of Dürr CTS 
GmbH, Germany, is a leading global supplier of air pollution control solutions which 
includes Regenerative Thermal Oxidizers (RTO), Recuperative Thermal Oxidizers, Direct 
Fired Thermal Oxidizers along with other innovative applications such as solvent recovery 
systems. Mr. Kailash Thakur, Sales Head, Durr CTS Pvt Ltd through this article, explains  Mr. Kailash Thakur, Sales Head, Durr CTS Pvt Ltd through this article, explains  Mr. Kailash Thakur, Sales Head, Durr CTS Pvt Ltd
in detail about the three solutions and its advantages.

Figure 1: Recuperative thermal oxidizers (Oxi.X.TR)
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Recuperative thermal oxidizers (Oxi.X.TR): This 
type of oxidizer includes a combustion chamber with 
a primary heat exchanger to recover waste heat from 
the hot incinerated exhaust air and use it to preheat 
the incoming emissions-laden air stream (Figure 1). 
These oxidizers typically include a shell-and-tube heat 
exchanger that are capable of up to 70 per cent primary 
heat recovery.  With an oxidation temperature of about 
750°C, such systems often yield sufficient waste heat 
for secondary heat recovery, even after primary heat 
recovery. This heat is typically employed for process 
heating, or to generate steam or hot water. Oxi.X TR 
are typically best suited for those applications where 
the excess heat that is generated can be used to offset 
the relatively high operating (fuel energy) cost for the 
unit.  

Regenerative thermal oxidizers (Oxi.X.RE): This type 
of oxidizer consist of a purification chamber located 
above separate chambers (generally 3 or more) 
(Figure 2).  These energy-recovery chambers are filled 
with ceramic heat exchange media. The hydrocarbon-
laden air enters the inlet header and is directed to 
one of the energy-recovery chambers through an 
inlet control valve. The air passes through the heat 
exchange media, absorbing heat. It then enters the 
purification chamber at a temperature very close to 
the oxidation temperature, typically, 840 to 950°C. If 
the incoming gas contains sufficient concentration 
of solvents, the energy content of those organics 
provides the necessary heat to raise the temperature 
of the exhaust stream to the combustion set point. The 
purified air leaves the unit by passing through the heat 
exchange media in an adjacent chamber. The heat in 

the air is transferred temporarily to the heat exchange 
media. The clean air is discharged through a stack 
to the atmosphere. The temperature of the air as it 
leaves the unit is typically only 40-50°C greater than 
the temperature of the polluted air entering the RTO, 
signifying good heat recovery and, thus, a very low fuel 
gas requirement. During operation, multiple chambers 
of an RTO operate in an alternating sequence, so that 
at least one chamber is always operating in inlet mode 
while the second is in outlet mode. The third chamber, 
necessary for elevated destruction efficiency, is on 
purge mode.

The advantages of a RTO include very high thermal 
and destruction efficiency, NOx emissions very low 
as produced by other oxidizers, lower susceptibility to 
attack from hydrocarbons, and lower overall operating 
costs. The disadvantages of an RTO include large size 
(resulting from the need for very large ceramic heat 
exchange surface), more expensive installation and 
higher capital cost, and more moving parts. Despite 
these disadvantages, many features of the RTO make it 
an ideal technology for the Chemical Process Industry. 
Multiple emission sources, such as process vents or 
small batch operations that have been ducted together, 
can usually be treated with an RTO. Additionally, the 
RTO can handle a wide range of air volumes, typically 
as low as 20-25 per cent of design. Generally, recycle 
capabilities can be installed to ensure that even with 
reduced inlet flow below 25 per cent of the design, the 
unit will operate at steady state with continued design 
destruction efficiencies.  

Figure 2: Regenerative thermal oxidizers (Oxi.X.RE)



IMPACT FEATURE

Chemical Engineering World 40 | Febraury 2026

Direct Fired Thermal Oxidizer (Oxi.X DF) - This type 
of oxidizer offers a cost-effective and able method for 
the treatment of exhaust air or liquids in the chemical, 
petrochemical and pharmaceutical industries (Figure 
3). Because they feature direct combustion with no 
exchange of air, Oxi.X DF systems normally achieve a 
destruction efficiency of 99.9 per cent. Typically, such 
systems are used for: 

• Exhaust gases with fluctuating flow rates and 
pollutant concentrations high enough to be 
within the explosive range. 

• Exhaust gases with an oxygen content of 0-21 
vol.% 

• Exhaust gases burning only with a backup flame, 
self-burning lean gases and self-burning rich 
gases 

• Exhaust gases containing halogenated 
compounds, nitrogen and/or sulfur (this group 
includes all toxic and carcinogenic substances) 

• Residual liquids and waste solvents, plus 
wastewater with dissolved or emulsified organic 
and/or inorganic substances difficult to remove.

• Waste and residual liquids that contain or form 
salts and/or salt-binding substances.

In Oxi.X.DF, the combustion chamber is insulated with 
a refractory lining and designed to withstand extremely 
high temperatures. It provides a safe environment in 
which to oxidize multiple types of gas, liquid and waste 
pollutants. This combustion chamber and burner form 
the heart of the system.  Generally, Oxi.X.DF system 

Author
Mr. Kailash Thakur 
Sales Head 
Durr CTS Pvt. Ltd.

uses a multi-fuel burner with 
natural gas or oil as primary fuel 
source. Liquid and exhaust gas 
streams are added as auxiliary 
fuel and oxidized at temperatures 
ranging between 850 and 
1000°C. In an Oxi.X.DF system, 
all of the liquid wastes, exhaust 
gases and combustion air are 
fed into the system through the 
burner that is located at the back 
of the combustion chamber. If 
the waste streams contain very 
low oxygen levels, the system is 
specially designed to meet the 
combustion air requirements for 
the specific waste streams. 

The Oxi.X.DF system has been 
proven to safely and reliably process exhaust streams 
laden with extremely difficult or dangerous materials. 
Numerous add-on enhancements (such as heat 
recovery), safety devices (such as flame arrestors), 
water seals, steam generators, NOx-removal systems, 
lower explosive level (LEL) monitoring, and dilution air 
injection can also be considered during system design.  

A major advantage of the system is its ability to 
operate at oxygen concentrations as low as 5 per cent, 
often firing successfully using the waste fuel itself, or 
with very little support fuel (such as residual liquids 
or solvents) while simultaneously minimizing the 
formation of NOx.  

Figure 3: Direct Fired Thermal Oxidizer (Oxi.X DF)
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B&R India, the Machine Automation division of 
ABB, hosted its flagship Innovations Day 2026 
in Pune, bringing together customers, OEMs, 

industry experts, and technology leaders to explore 
new possibilities that are shaping the future of machine 
automation and smart manufacturing. A key highlight 
of the event was the leadership address by Florian 
Schneeberger, Division President of ABB’s Machine 
Automation division (B&R), who shared a global 
perspective on the future of machines and intelligent 
manufacturing eco-systems. This was complemented 
by insights from India leadership, outlining the region’s 
growth trajectory and the increasing role of advanced 
automation in enabling competitive manufacturing.

“Innovations Day reflects our continued commitment to 
empowering manufacturers and machine builders with 
future-ready automation solutions. By bringing together 
industry stakeholders on a common platform, we aim 
to accel-erate the adoption of intelligent technologies 
that drive efficiency, flexibility, and sustainable growth,” 
said Florian Schneeberger, Division President of ABB’s 
Machine Automation division (B&R).

The event also marked the India introduction of ACOPOS 
D1, B&R’s next-generation servo drive, designed to 

Showcasing the future of Smart Manufacturing at B&R 
Innovations Day 2026

enable intelligent motion control and scalable machine 
performance for OEMs. 

Through interactive experience zones and expert 
consultations, attendees gained first-hand exposure to 
emerging automation technologies tailored to evolving 
in-dustrial needs across sectors. Innovations Day 2026 
underscores B&R India’s commitment to strengthening 
col-laboration within the manufacturing ecosystem 
while advancing digital transformation across industries.

ABB’s Machine Automation division delivers automation 
solutions and services for machine and factory 
applications across industries such as consumer-
packaged goods, printing, life sciences, plastics, 
energy and maritime. With its B&R’s product portfolio, 
the division delivers integrated control and software, 
motion control, mechatronics, and machine automation 
technologies designed to simplify processes and 
optimize factory operations. 

Inauguration of India Innovations Day
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Mumbai/Odisha:
H i n d a l c o 
Industries Ltd, 

the metals flagship of 
the Aditya Birla Group, 
has announced a 
major expansion of its 
aluminium operations in 
Odisha. The company 
flagged a ₹21,000-crore, 

3.6 lakh-tonne-per-annum smelter expansion at 
its Aditya Aluminium complex in Sambalpur and 
commissioned a 1.7 lakh-tonne-per-annum Flat Rolled 
Products (FRP) and battery-grade aluminium foil 
manufacturing facility with an investment of ₹4,500 
crore. The projects were inaugurated by the Hon’ble 
Chief Minister of Odisha, Shri Mohan Charan Majhi.

These projects are a major step in indigenising 
critical raw materials for lithium-ion batteries in India, 
supporting the electric mobility and energy storage 
ecosystem, while enhancing domestic capabilities in 
high-grade aluminium products. The battery-grade 
aluminium foil facility — India’s first of its kind — draws 
input directly from the FRP complex and is designed to 
support up to 100 GWh of lithium-ion cell manufacturing 
capacity.

Hindalco announces ₹21,000-crore smelter expansion; commissions 
FRP and battery foil facilities in Odisha

These projects form part of Hindalco’s broader 
growth capital expenditure programme, with around 
₹37,000 crore planned for Odisha across upstream 
and downstream aluminium operations. The Odisha 
investments are a significant component of the 
company’s overall growth capex of ₹55,000 crore 
across India.

Hindalco is India’s largest flat rolled products player, 
accounting for over 50 per cent of the domestic market. 
With nearly 40 per cent of flat-rolled aluminium currently 
imported into India, the expanded FRP capacity is 
expected to reduce import dependence by nearly half, 
supporting domestic manufacturing and improving 
India’s competitiveness in high-grade aluminium 
products. The smelter expansion at Aditya Aluminium 
will also mark a step forward in energy transition, with 
a portion of its power requirement planned to be met 
through round-the-clock renewable energy (RE-RTC), 
integrating sustainability considerations into large-
scale industrial growth.

Commenting on the development, Mr. Kumar 
Mangalam Birla, Chairman, Aditya Birla Group, said, 
“India’s manufacturing growth depends on integration, 
value addition and sustainability. Through Hindalco, we 

Hindalco announces ₹21,000-crore smelter expansion; commissions FRP and battery foil facilities in Odisha
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are building a fully integrated aluminium ecosystem 
that spans from upstream resources to high-value 
downstream products. Our long-standing partnership 
with Odisha continues to play an important role in 
this journey. This strategy strengthens India’s self-
reliance, supports critical sectors, and accelerates 
the nation’s transition towards advanced, sustainable 
manufacturing.”

Mr. Satish Pai, Managing Director, Hindalco Industries 
Ltd, said, “The FRP expansion and smelter growth 
at Sambalpur exemplify our integrated upstream–
downstream growth strategy. This enables Hindalco 
to deliver high-quality aluminium solutions across 
packaging, defence, electric mobility, renewable energy 
and advanced manufacturing, positioning us strongly to 
support India’s industrial ambitions while creating long-
term value.”

Hindalco’s presence in Odisha spans over 15 years of 
strong partnership with the State, during which it has 
already invested more than ₹25,000 crore across bauxite 
mining, alumina refining, primary aluminium smelting, 
and downstream manufacturing. The company’s 
operations link upstream resources bauxite, alumina, 
and primary aluminium with high-value downstream 
products like FRP and battery foil, creating a fully 
integrated aluminium ecosystem.

Hon’ble Chief Minister of Odisha, Shri Mohan Charan Majhi  along with Hindalco Team at the Aditya Aluminium complex in Sambalpur.

Hindalco’s integrated operations currently provide 
employment to nearly 23,000 people, with the next phase 
expected to generate over 15,000 additional direct and 
indirect jobs. The broader investment pipeline includes 
the FRP and battery foil manufacturing facilities, the 
primary aluminium smelter expansion, Kansariguda 
alumina refinery, Meenakshi coal mine, specialised 
materials such as white fused alumina, and ancillary 
manufacturing units further consolidating Odisha’s 
status as a national hub for aluminium excellence. 
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Henkel India, in partnership with the Rotary Club 
of Navi Mumbai – Joy of Giving and with support 
from the Navi Mumbai Municipal Corporation 

(NMMC), has advanced environmental restoration 
through a high-impact circular reuse initiative under 
Project HARMONY. The initiative transforms materials 
from sacred traditions into long-lasting community 
assets, reinforcing an integrated sustainability 
approach.

As part of the initiative, materials collected after Ganesh 
Visarjan 2025 at Nerul were responsibly diverted from 
land and water bodies and processed through an 
authorized recycling facility, with on-ground execution 
supported by NMMC officials. Over 1,000 kg of Plaster 
of Paris (PoP) was recycled and repurposed into 
300 study tables for students at an NMMC school in 
Digha, creating durable learning infrastructure while 
preventing environmental pollution.

Launched in 2024, “Henkel and Rotary: Mother 
Nature & You,” known as Project HARMONY, is Henkel 
India’s flagship environmental CSR initiative. Built on 
collaboration and employee volunteering, the program 
brings together corporate expertise, civic support, 
and sustainability partners to deliver measurable, on-
ground environmental and social impact.

Commenting on the initiative, S. Sunil Kumar, Country 
President – Henkel India, said, “Project HARMONY 
reflects our commitment to translating sustainability 
into tangible outcomes. By converting PoP Ganesha 
idols into learning assets, we are addressing urban 
waste challenges through circular, community-led 
action.”

This initiative was implemented in collaboration with 

Henkel and Rotary give PoP Ganesha idols a second life through 
project HARMONY

the renowned Recycle Man of India, Dr. Binish Desai 
through Pushpam and NuoTerra, using its proprietary 
PoP recycling technology. Beach Please India supported 
the collection process through its volunteer network 
led by Malhar Kalambe. The reclaimed material was 
processed and converted into learning assets through 
Pushpam’s women-led, hand-crafted manufacturing 
under NuoTerra’s process and quality oversight. 
The initiative respectfully reimagines the lifecycle 
of materials from sacred Ganesha idols, ensuring 
environmental responsibility while respecting cultural 
sensitivities.

Dr. Binish Desai, Founder – NuoTerra, said, “With the 
right intent and innovation, idol immersion can create 
lasting value. Responsible recycling ensures devotion 
continues to benefit society long after the festival.”

The distribution ceremony took place on 22 January 
2026 at Rajarshi Chhatrapati Shahu Maharaj Vidyalaya, 
Rabale, coinciding with Ganesh Jayanti, symbolizing 
the transformation of devotion into purpose-driven 
educational support.

Harsh Makol, District Governor 2025–26, Rotary 
International District 3142, added, “This initiative 
demonstrates how strong partnerships between Rotary, 
Henkel, civic authorities, and sustainability partners can 
collectively address environmental damage and deliver 
community impact.”

Through Project HARMONY, Henkel India and the 
Rotary Club of Navi Mumbai – Joy of Giving, along with 
NMMC and partners, continue to demonstrate how 
circular solutions and collaboration can build cleaner, 
more resilient urban ecosystems while supporting 
community development. 
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GUEST COLUMN

Digital engineering first narrows the connectivity 
layer, the base of the divide. BharatNet, the 
world’s largest rural broadband initiative, has 

laid nearly 6.9 lakh km of optical fiber and connected 
over 2.18 lakh gram panchayats with high-speed 
internet, taking broadband into villages for the first 
time. Common Service Centres and village Wi-Fi 
hotspots ride on this fiber to offer e-governance, 
banking, and digital services at the panchayat level, 
turning connectivity into real access.

Bridging Bharat & India: How Digital Engineering Solutions are 
Narrowing Urban–Rural Economic Divide

India’s economic landscape has long been divided between the globally integrated ‘India’ 
of metros and the ambition-fuelled ‘Bharat’ of smaller towns and villages. Traditional 
magnets like Mumbai and Bengaluru are ceding ground to Tier-2 cities. The Smart 
Cities Mission has channelled ₹1.47 lakh crore into connectivity, with improved Tier-2/3 
infrastructure potentially contributing $500 billion to GDP by 2030. Yet growth is hindered 
by developmental gaps: uneven infrastructure, delayed projects, and fragmented planning.
Mr. Nagendra Nath Sinha, Managing Director, Rodic Digital & Advisory, through 
this article, emphasizes on the solution, which is digital engineering, a comprehensive 
ecosystem spanning physical infrastructure, digital platforms, connectivity networks, 
and essential services systematically narrowing the urban-rural divide.

Mr. Nagendra Nath Sinha 
Managing Director 
Rodic Digital & Advisory

The expansion of 4G/5G, satellite internet, and 
PMWANI village Wi-Fi brings connectivity enabling 
online purchases, digital transactions, and remote 
working. This infrastructure reduces the physical 
distance between Bharat and India for core services 
like banking, documentation, and welfare.

Digital Public Infrastructure: The Great 
Equalizer

Digital Public Infrastructure such as JAM trinity, 
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Building Information Modelling and 
Digital Twins transform infrastructure 
by replacing 2D drawings with 
integrated 3D models and creating 
real-time virtual counterparts 
with live IoT data for predictive 
maintenance. Computer vision, 
IOTs, mobile and drone platforms, 
geospatial frameworks, coupled 
with AI platforms not only hasten the 
decision making but also ensure that 
a variety of data sources contribute 
to optimal, resource efficient and 
more objective decision making 
often beyond capability of ordinary 
experts.

introducing model roster systems. This is digital 
engineering transforming not just service delivery, but 
governance itself.

Reengineering “Engineering” Through Digital 
Platforms

While digital platforms provide services, smart 
physical infrastructure ensures delivery. Traditional 
planning models are no longer tenable cost overruns 
reached 20.7 per cent, wasting ₹2.3 lakh crore. 
Building Information Modelling and Digital Twins 
transform infrastructure by replacing 2D drawings 
with integrated 3D models and creating real-time 
virtual counterparts with live IoT data for predictive 
maintenance. Computer vision, IOTs, mobile and 
drone platforms, geospatial frameworks, coupled with 
AI platforms not only hasten the decision making but 
also ensure that a variety of data sources contribute to 
optimal, resource efficient and more objective decision 
making often beyond capability of ordinary experts.

This ecosystem directly addresses infrastructure 
challenges through early clash detection, accurate 
assessments, and continuous monitoring reducing 
overruns, preventing wastage, and minimizing rework. 
Critically, it democratizes world-class capability: 
a ₹2,000 crore metro in Indore can leverage the 

DigiLocker, ULPIN, UPI, CoWIN, ONDC brings essential 
services to rural people. UPI enables small kirana 
shops, farmers, and daily-wage workers to transact on 
the same platform as urban businesses. A UN analysis 
noted that mobile technology with Aadhaar-based ID 
led to 80% of adults having bank accounts by 2017, 
reducing gender and education gaps.

Moreover, Aadhaar-linked Direct Benefit Transfers 
cut leakages, ensuring subsidies reach rural citizens. 
Digital monitoring of PMAY, Swachh Bharat, Jal 
Jeevan, and NFSA ensures services reach eligible 
users. These systems work on basic smartphones, 
low bandwidth, and multiple languages designed for 
Bharat’s adoption.

Transforming Service Delivery Through 
Digital Platforms

Parallelly, digitization powers platforms like UMANG, 
integrating 2,300+ government services in multiple 
languages. Programs like MGNREGS, PMAY, and 
PMGSY run on IT platforms, improving transparency. 
E-learning platforms and PMGDISHA use low-
bandwidth apps in local languages. Common Service 
Centres and similar public services network ensure 
equity in delivery of a multitude of digital services 
beyond public services viz. travel, ecommerce, 
banking, tele-education and telehealth and so on. 
ONDC-based platforms let farmers and artisans sell 
beyond local mandis. Mission Bhasini, mandates by 
BIS to enable vernacular Indic scripts on mobile and 
other electronic interfaces and work being done by 
MeITY to bring Indic languages AI models ensure that 
all Indians, irrespective of their languages can now 
engage with and contribute to modern IT infospace.

Bridging the healthcare divide, telemedicine solutions 
built on secure video, electronic health records, and 
national health platforms like Ayushman Bharat Digital 
Mission and e-Sanjeevani connect rural patients with 
urban doctors are reducing the healthcare gap. 

A great example is the Bhavya project in Bihar that 
exemplifies this transformation by implementing 
a statewide digital platform that tracks healthcare 
delivery, reveals systemic shortcomings, and enables 
data-driven policy changes. Live data showing doctors 
working erratic shifts led to the state government 
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same predictive systems as Mumbai’s ₹40,000 crore 
network, levelling the playing field for Tier-2/3 cities.

However, challenges remain. India has fewer than 
15,000 BIM-certified professionals against a need 
for 200,000. Procurement frameworks favour lowest-
cost bidding over lifecycle value. Data standardization 
needs urgent attention. But these are solvable 
implementation challenges. The technology exists. 
Successful pilots exist. What’s needed is mandated 
adoption, standardized protocols, and accelerated 
talent development.

The Path Forward: Integration and Scale

India’s infrastructure embraces ‘Infra 4.0’. Digital Twin 
applications now span metro networks, airports, 
expressways, and smart-city utilities, enabling real-
time tracking of structural health and operations. 
BIM has evolved from optional to essential, delivering 
measurable gains in quality, speed, and cost control.

The nation’s ambition to bridge Bharat and India relies 
not only on capital but on deploying it intelligently 
across the full digital stack from fiber optic cables and 
cell towers to payment rails and health platforms, from 
smart construction to vernacular AI. The question is 
not whether we can afford this comprehensive digital 
engineering approach; it’s whether we can afford not 
to.

When a farmer in rural Bihar can access the same 
digital payment system as a Mumbai trader, when a 
student in a UP village can attend the same quality 
online class as her Delhi counterpart, when a patient 
in Chhattisgarh can consult specialists through 
telemedicine that’s when the economic distance 
between Bharat and India truly narrows.

Digital engineering, in its fullest sense, is making this 
vision a measurable reality. Widespread adoption of 
the same can make India’s next development wave 
both rapid and equitable, bringing opportunity closer 
to people and narrowing the economic distance 
between Bharat and India.
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Vacuum Technology for Chemical and Pharmaceutical Processes

Vacuum technology is an essential element of chemical and pharmaceutical manufacturing. 
It enables key operations such as distillation, drying, conveying, and inerting, by providing 
process conditions that would be di�icult or impossible to achieve under ambient 
pressure. Through this article, Ms. Meike Strasheim, Head of Market Management 
Content Strategy, Pfei�er Vacuum+Fab Solutions, provides an in-depth comparison 
of conventional and dry vacuum pump technologies, with a focus on dry screw vacuum 
pumps. It further aims to provide process engineers and plant designers with the insights 
needed to specify and design vacuum systems that meet today’s technical, regulatory, 
and economic demands.

Ms. Meike Strasheim
Head of Market Management Content Strategy 
Pfei�er Vacuum+Fab Solutions
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Figure 1: This image shows a model from the DOLPHIN series by 

Busch, known for its robustness and suitability in vapor-laden and 

particle-rich environments. Source: Busch Group.

Rotary Vane Vacuum Pumps

Rotary vane vacuum pumps consist of a rotor mounted 
off-center in a cylindrical housing. As the rotor turns, 
vanes actuated by centrifugal force slide out to create 
sealed compression chambers. Gas is drawn into the 
expanding volume and expelled under compression as 
the chamber contracts. These vacuum pumps rely on 
oil for sealing, lubrication, and cooling – either through 
a closed loop system or a once-through configuration 
to handle chemically active or condensable media. 

Rotary vane vacuum pumps are compact, easy to 
install, and widely used in general applications. 
In chemical and pharmaceutical settings, single-
stage vacuum pumps are most common due to their 
robustness and simplicity. 

Figure 2: Cross-sectional view of an R5 single-stage rotary vane 

vacuum pump. Source: Busch Group. 

While versatile, these vacuum pumps are susceptible 
to oil contamination and degradation if oil is reused in 
a closed loop system. In continuous operation, the oil 
condition must be monitored, replaced regularly, and 

Vacuum requirements vary significantly across 
chemical processes, depending on factors 
such as volatility, process temperature, gas 

composition, and contamination sensitivity. Different 
vacuum technologies offer distinct advantages and 
trade-offs. Understanding the operating principles of 
each vacuum pump type is key to selecting the right 
solution for a given application. 

Liquid Ring Vacuum Pumps

Liquid ring vacuum pumps operate using an impeller 
mounted off-center that rotates within a partially filled 
chamber. The liquid – typically water or a compatible 
solvent, forms a ring along the chamber wall due to 
centrifugal force. As the impeller rotates, it traps 
gas between the liquid ring and the impeller blades, 
compressing it as the chamber volume decreases. 
The liquid absorbs heat from compression and acts 
as a sealant, keeping internal temperatures low and 
reducing the risk of ignition.

These vacuum pumps are valued for their simplicity, 
robustness, and ability to handle saturated vapors 
as well as small particles. However, their achievable 
vacuum is relatively low (typically limited to ~33 hPa 
[mbar] absolute, depending on the liquid used and 
its corresponding vapor pressure). They are also less 
energy-efficient compared to dry technologies and 
require a continuous supply of operating fluid, which 
adds to utility and maintenance costs. 
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filtered properly to avoid process interference. Their 
typical vacuum range spans from 100 to 1 hPa (mbar) in 
single-stage versions, with dual-stage configurations 
reaching 10-3 hPa (mbar) when properly maintained 
and operated under optimal conditions.

Dry Screw Vacuum Pumps

Dry screw vacuum pumps use two interlocking 
screw-shaped rotors that compress gas with no 
contact between the moving parts or operating 
fluid in the process chamber. As the rotors turn in 
opposite directions, gas is trapped between the twin 
screws and the housing, progressively compressed, 
and discharged. This oil-free design eliminates 
contamination risk, making the vacuum pumps ideal 
for processes involving solvents, reactive compounds, 
or clean environments.

They can achieve vacuum levels around 10-2 hPa (mbar) 
and are well-suited for clean, reactive, or solvent-
rich environments. Their performance depends 
on precise thermal control to avoid condensation 
or polymerization, especially when operating with 
volatile process gases. Their higher initial investment 
is justified by long service intervals, low total cost 
of ownership, and high reliability under challenging 
conditions.

Figure 3: Cutaway view of a dry screw vacuum pump showing the 

internal rotor geometry. Source: Busch Group.

Design Considerations for Vacuum Systems

Designing a reliable and efficient vacuum system 
extends far beyond choosing the suitable vacuum 
pump technology. It involves careful coordination 
of multiple factors, ranging from process conditions 
and material compatibility to layout constraints and 
automation strategies. 

Figure 4: Custom-engineered vacuum system with PANDA and 

PUMA vacuum boosters as the first stage and COBRA screw 

vacuum pumps as backing pumps Source: Busch Group.

Process Chemistry and Material Selection

The chemical composition of the process stream – 
especially the presence of condensables, corrosives, 
or reactive gases – dictates material selection and 
sealing technology. Stainless steel is a standard 
baseline for wetted components, but more aggressive 
environments may require specialized coatings, alloys 
like Hastelloy or titanium, or non-metallic materials 
such as PTFE. For dynamic sealing surfaces, especially 
around rotating shafts, double mechanical seals or 
magnetically coupled drives for leak-free operation 
might be needed.

Choosing suitable O-ring and gasket materials, such as 
FFKM or EPDM, is critical to prevent degradation when 
exposed to acids, solvents, or elevated temperatures.

System Resistance and Pressure Drop

Every valve, filter, bend, and restriction between the 
process and the vacuum pump introduces pressure 
losses. In low-pressure systems, even small pressure 
drops can significantly affect performance or lead to 
undersizing the vacuum pump. Therefore, a pressure 
drop analysis of the complete system from chamber 
or reactor to pumping unit should be part of the early 
engineering phase. 

Thermal Management

Thermal control is crucial in vacuum systems, especially 
for dry screw vacuum pumps handling condensable or 
polymerizable vapors. The vacuum pump body must 
be kept warm enough to prevent internal condensation 
but below thermal material and safety limits. This is 
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typically managed through heating jackets, cooling 
loops, and gas-ballast systems.

In processes involving solvent-rich streams, controlling 
the inlet piping temperature and pre-heating during 
startup helps prevent sticky deposits that may 
compromise rotor clearance or cause corrosion. A pre-
condenser can also be a solution, allowing a reduction 
in the amount of chemicals reaching the pumping unit.

Layout and Integration

Space constraints often dictate the form factor of 
the system, especially in retrofit projects. Skid-
mounted, modular designs allow tighter footprints 
and easier maintenance access. Vertical stacking and 
wall-mounted control panels can help reclaim floor 
space. Systems must also be accessible for cleaning, 
inspection, and potential part replacement without 
requiring full disassembly.

Compliance with local safety regulations, especially in 
ATEX zones, will influence enclosure design, ventilation 
strategy, and component certifications.

Automation and Control

Vacuum systems increasingly integrate with DCS 
(Distributed Control Systems) or PLCs (Programmable 
Logic Controllers) to support advanced process control 
and diagnostics. Parameters such as inlet pressure, 
motor current, cooling flow, and seal integrity can be 
monitored in real time. In high-value processes, this 
supports predictive maintenance, early fault detection, 
and compliance tracking.

Modern systems use controlled valves and frequency-
controlled motors to dynamically adjust vacuum 
generation to the process load, reducing energy 
consumption and mechanical stress.

Operational Challenges of Vacuum Systems

One of the most common and impactful issues is the 
condensation of vapors within the vacuum pump. 
When condensable gases fall below their dew point 
during compression, they can liquefy inside the 
vacuum pump, leading to corrosion, internal fouling, or 
– in severe cases – hydraulic shock. The risk is highest 
in dry vacuum pumps, where there are no internal 

liquids to buffer phase transitions. 

Related to this is the challenge of improper startup 
and shutdown sequences. If a vacuum pump is 
brought online while still cold, condensable vapors 
may condense immediately upon contact with internal 
surfaces. Similarly, stopping a process without 
removing residual vapors can result in unwanted 
deposition or corrosion during cooldown. 

Another persistent challenge involves the ingress 
of solids and particulate matter. Dry screw vacuum 
pumps are especially sensitive due to their tight 
internal clearances. Even small amounts of powders, 
sticky residues, or abrasive crystals can accelerate 
wear or reduce compression efficiency. In processes 
where dust or condensable slugs are present, the 
vacuum pump’s performance and longevity may be 
compromised if no pre-separation or filtration system 
is installed.

Maintenance presents its own set of operational 
concerns. While dry vacuum pumps generally 
offer longer service intervals, the consequences of 
unexpected failure are often severe. Unmonitored 
shifts in power draw, temperature, or vibration can 
signal early-stage issues that, if ignored, lead to costly 
repairs and unplanned downtime.

Protection Strategies and System Accessories

To ensure vacuum systems remain reliable and efficient 
in chemically and thermally demanding environments, 
protection strategies must be thoughtfully designed 
and implemented. 

Thermal stability is one of the key prerequisites for 
preventing internal condensation and phase-related 
damage. In processes involving solvents or reactive 
vapors, the vacuum pump body and associated piping 
must be maintained above the dew point of the gases 
involved. This is often achieved through external 
heating systems or thermal jackets. Gas-ballast valves 
are commonly used to dilute condensable vapors, 
reducing the likelihood of phase change within the 
compression chamber. 

Contaminant ingress is another major threat to vacuum 
equipment, particularly in systems handling solids, 
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slurries, or dusty environments. Effective filtration 
is essential to keep abrasive or reactive materials 
from entering sensitive components. Depending on 
the process, protection may involve fine-mesh inlet 
screens for large particulates, high-efficiency filters 
for fine powders, or knock-out pots and cyclonic 
separators to remove droplets and slugs from vapor 
streams. 

Corrosion resistance begins with material selection. 
Vacuum pumps and piping in contact with aggressive 
media must be made from chemically compatible 
materials. Stainless steel 316L is often used as a default 
in pharmaceutical settings, while more aggressive 
chemistries may require Hastelloy, titanium, or 
additional surface treatments such as PTFE or 
ceramic coatings. Elastomeric components such as 
seals and gaskets should be carefully matched to the 
media in question, with materials like FFKM, EPDM, 
or fluoroelastomers used depending on chemical 
resistance requirements. 

Sealing performance plays a critical role in both 
environmental protection and regulatory compliance. 
Static seals must maintain integrity under pressure 
and temperature cycles, while dynamic seals – 
especially around rotating shafts – must ensure 
gas tightness without compromising mechanical 
efficiency. Double mechanical seals and magnetically 
coupled drives are frequently used in systems where 
leakage is unacceptable. For ultra-clean environments 
or processes involving toxic gases, bellows seals and 
encapsulated drives offer added layers of containment. 
These sealing strategies are often selected with 
compliance frameworks such as ATEX, TA Luft, or 
regional emissions regulations in mind.

Protective components can also support recovery and 
sustainability goals. Condensers positioned upstream 
of the vacuum pump can capture valuable solvents, 
reduce vapor load, and improve overall system 
economy. Cold traps are similarly used to recover 
hazardous or condensable vapors. The effectiveness 
of these systems depends on correct sizing and 
specification, including parameters such as condenser 
temperature, system pressure drop, and expected 
recovery volumes.

Finally, system protection is greatly enhanced by 

intelligent monitoring and control. Sensor networks 
tracking pressure, temperature, vibration, and motor 
current can detect early signs of wear or instability. 
When integrated with plant automation systems, these 
inputs allow for automated shutdowns, maintenance 
alerts, and process adjustments in real time. Advanced 
data analytics tools further enable predictive 
diagnostics and long-term performance optimization. 

Conclusion

Vacuum systems are more than peripheral utilities 
– they are critical enablers of process performance, 
product quality, and plant safety in the chemical and 
pharmaceutical industries. As regulatory standards 
tighten and expectations grow around sustainability, 
digitalization, and operational transparency, vacuum 
technology must evolve in both capability and 
complexity.

While established solutions like liquid ring vacuum 
pumps and steam ejectors continue to serve high-
load or rugged applications, the industry’s shift toward 
dry, oil-free technologies – particularly dry screw 
vacuum pumps – reflects a growing demand for 
clean operation, minimal maintenance, and seamless 
integration into automated process environments.

But selecting the right vacuum solution is more 
than achieving a target pressure. It requires a 
comprehensive understanding of the gases involved, 
thermal behavior, contamination risks, system layout, 
and utility infrastructure. Long-term success hinges 
on marrying the correct vacuum pump technology 
with effective safeguards, intelligent control systems, 
and well-structured operating procedures. 
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