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The industrial sector has undergone various transformations during the past few
decades. The industry's traditional business models have lost market share to more
modern ones that rely on standardized and automated manufacturing. Batch
plants, for example, are commonly used in the pharmaceutical (high-end product)
and dyeing industries (multiple product manufacture) due to their high flexibility
and economic benefits. Nonetheless, a new challenge arises in the form of complex
scheduling with time feasibility constraints. This enables a platform for the
reduction of operational costs and wastewater generation.

This workshop aims to bridge divides and raise awareness among academia and
industry about current technological goals and challenges, such as lowering
production and energy costs, optimizing processing units, developing innovative
industrial products and services, increasing production capacity in terms of quantity
and quality, and developing a waste management strategy capable of securely
managing processes and reusing available materials. If we analyse one such batch-
type manufacturing plant, it is customary for it to handle water- and energy-
intensive processes. As a result, it is critical to schedule operations to optimize
energy and water usage. As such, this workshop seeks to connect professionals
from the manufacturing and service industries, as well as academics and students.
Its purpose is to facilitate technical exchanges, insights, and presentations on
recent advancements in the chemical/batch manufacturing industry, with a focus
on the water-energy nexus.
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SPEAKERS



PROF.  RAJAGOPALAN SRINIVASAN
Advisor ,  A lumni  Relat ions
Head,  American Express Lab for  Data
Analyt ics ,  R isk  & Technology
Professor ,  Department of  Chemical
Engineer ing
Indian Inst i tute of  Technology
Madras,  India
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The world is currently on the threshold of a major water and energy crisis. Today,
almost two-thirds of the world population experience severe water scarcity for at
least one month each year (UNICEF, 2021). There are concerns that climate change
would further aggravate this water crisis. There is a similar crisis with energy
availability, especially in less developed or middle-income countries, many of which
are also fast-growing ones. In India, industries are the second-highest consumer of
water and account for around 8–10% of the overall water demand. Further, the
demand for industrial water is rising at 2% per year and outpaces the rise in
agricultural and household water needs. There are reports of companies having to
stop production due to the unavailability of energy or water. Therefore, companies
are now coming to the realization that optimizing the water and energy
requirements in their production process is not only good corporate social
responsibility but also a survival imperative. 
This presentation will provide a panoramic view of the crucial role systems
engineering can play to overcome this challenge. I will focus on techniques that are
especially suited to small and medium-sized enterprises (SMEs) in that they do not
require sophisticated domain expertise in-house, as is often a constraint in SMEs.
Using various case studies, I will demonstrate that SMEs can reap significant
benefits in their water and energy usage through simple, easy-to-use systems
engineering technologies. 

System Engineering Technologies for Water-Energy Optimization:
Opportunities for Small and Medium-Sized Enterprises



DR. HARRISON PIENAAR
Research Group Leader:  Hydrosciences
Water  resource management,  Counci l
for  Sc ient i f ic  and Industr ia l  Research
(CSIR) ,  South Afr ica

A key requirement for the industrial sector, particularly water intensive users, is a
sustained supply of good quality water. Water security is therefore of paramount
importance for many industries, either their location near water sources; or
alternatively, in areas with developed and properly maintained water infrastructure
(dams, water transfer schemes and water distribution networks). This  presentation
provides an overview of CSIR’s integrated water sector interventions in support of
South Africa’s Industrialization and Green Transition.   
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Water-Energy-Food-Nexus: CSIR’s Water related Research



DR. VANITA PRASAD
Founder & Director ,  CTO
REVY Environmental  Solut ions Pvt .
Ltd. ,  India

Industries in India are currently facing major challenges with respect to Water, air
and land pollution, and greenhouse gas emissions. With increased industrialization
in India in which a lot of contribution is from SMALL & MEDIUM SCALE INDUSTRIES.
And in the recent years small and medium scale sector industrial sectors have been
attracting attention as many studies have highlighted them as major contributor to
pollution. Majority of these industries are dependent on fossil fuels as their fuel and
inefficient technology to use them which leads to a lot of greenhouse gas emission.
If environmental performance of these industries has to be improved innovation in
practices is required such as cleaner fuel like biogas using their own waste by using
circular economy concept. Cleaner technology are the need of the hour for these
industries as they provide employment for a large number of people. 
Hence we need to find way by which we could able to help small and medium scale
industry to reduce their emission so as to increase circularity. One of the way is to
switching on to Cleaner fuel by utilizing waste generated by them only. This way can
make small and medium scale sectors to utilize huge resource which is considered
as waste by them. After understanding the significant role MSMEs are playing in the
economy of our country we at REVY are aiming to develop technologies to improve
the environmental performance of industries.
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Resource Efficiency in Small and medium scale Industry



PROF.  GEOFFREY S.  SIMATE 
Professor ,  School  of  Chemical  and
Metal lurgical  Engineer ing
Univers i ty  of  the Witwtersrand,
Johannesburg,  South Afr ica
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Carbon nanotubes (CNTs) are a unique hexagonal array of carbon atoms rolled up
into a long, thin, hollow cylinder. These materials have been studied extensively due
to their remarkable properties that have many potential applications. For example,
CNTs have high specific surface area and associated adsorption sites that have
made them useful in environmental applications such as water and wastewater
treatment. In fact, adsorption has been the traditional application of CNTs in water
and wastewater treatment. This particular study was carried out to investigate
whether CNTs can be used as heterogeneous coagulants and/or flocculants in the
pretreatment of brewery wastewater. The efficiency of CNTs was compared with the
efficiency of traditional ferric chloride in a coagulation/flocculation process.
Turbidity and chemical oxygen demand (COD), including the zeta potential were
used to monitor the progress of the coagulation/flocculation process. The results
showed that CNTs, though not better than ferric chloride, could coagulate colloidal
particles in the brewery wastewater.

Carbon nanotubes as heterogeneous coagulants and flocculants for
wastewater treatment



PROF.  SESHAGIRI  RAO AMBATI
Associate Professor ,  Department of
Chemical  Engineer ing
Nat ional  Inst i tute of  Technology,
Warangal ,  India

A biological wastewater treatment plants (WWTPs) are non-linear processes with
interlacing dynamics, are subjected to wide variety of disturbances and variations in
the characteristics of the influent. Contemporaneously, process being extremely
resourced intensive, it is essential that plants should be functioned in a resource-
effective manner. Lack of proper instrumentation and stern environmental
legislations along with demand for cost effective plants have made automation of
wastewater treatment plants a prime concern.

Different supervisory control configurations will be presented and the effect of
those on Effluent Quality Index (EQI), Operational Cost Index (OCI) will be analyzed.
Benchmark Simulation Models are used as working scenarios. In all the simulation
studies, first, secondary clarifier is modelled using traditional 10-layer Takacs
model. However, it is observed that the settling dynamics is not captured in
sufficient detail especially under anomalous operating conditions (e.g. during peak
flows). Thus, a modified BSM1 with Burger- Diehl (BD) settler model representing
the settler dynamics is developed. The real time influent data is collected from
different sewage treatment plants in India and integrated with the benchmark
models. Different prediction models based on machine learning tools will also be
discussed.
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Supervisory control configurations for improved operability of biological
wastewater treatment plants
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SPEAKERS



PROF.  THOKOZANI MAJOZI
Execut ive Dean of  the Faculty  of
Engineer ing and the Bui l t
Environment,
Univers i ty  of  the Witwtersrand,
Johannesburg,  South Afr ica

10Indo-South African Workshop on Water-
Energy-Nexus in Process Industries

South Africa ranks among the top 30 driest countries in the world and has
industries that consume significant amounts of water to drive the economy. In the
main, these include agrochemicals, textiles, power generation, pulp and paper and
petrochemicals industries. Although industry consumes only 8% of water in South
Africa, it is responsible for more than 60% of all water pollution. This presentation
will give scientific methods and case studies that have been successful in reducing
freshwater use and wastewater generation in the country. Some of these have been
adopted by industry with more than 20% reduction in overall water footprint. Most
of these methods are founded on process integration to explore and exploit water
recycle/reuse opportunities within large-scale operations. 

Water Minimization in South African Industries



DR. VIJAYSAI PRASAD
Head,  Water  Technology Center
L&T Water  & Eff luent  Treatment ,
India

Linear economy defined by take, use and reject tuns into reduce, reuse and recycle
in the circular economy settings when applied to the industrial effluents. However,
this remains to be largely a fragmented approach if the focus continues to be on
water exclusively. Rather in the integrated framework, energy also should get equal
attention where the wastewater and other side products become the primary
sources of energy instead of fossil fuels. There have been wide-spread efforts to
move towards energy-neutral and then to energy-positive scenario while treating
the wastewater amidst several technical challenges. In some cases this is a reality.
However, more systematic and coordinated approaches are required to achieve the
intended outcome which is the focus of this talk.
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Waste-To-Value: An Arc of Power-Water Nexus within the Circular Economy
Framework



MR. ASHWIN SEETAL 
Specia l ist  Consultant :  Water
Management,  Counci l  for  Sc ient i f ic  and
Industr ia l  Research (CSIR) ,  South Afr ica

A key requirement for the industrial sector, particularly water intensive users, is a
sustained supply of good quality water. Water security is therefore of paramount
importance for many industries, either their location near water sources; or
alternatively, in areas with developed and properly maintained water infrastructure
(dams, water transfer schemes and water distribution networks). This  presentation
provides an overview of CSIR’s integrated water sector interventions in support of
South Africa’s Industrialization and Green Transition.   
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Water-Energy-Food-Nexus: CSIR’s Water related Research



PROF.  JAICHANDER SWAMINATHAN
Kanchan and Hari la l  Doshi  Chair
Assistant  Professor ,  Mechanical
Engineer ing
Indian Inst i tute of  Technology
Gandhinagar ,  India

A reuse of tertiary treated effluent using a combination of desalination technologies
such as reverse osmosis (RO) and multi-effect distillation (MED) has been necessary
to achieve zero-liquid discharge. However, these technologies are quite energy
intensive, leading to a significant operating expenditure burden on textile dyeing
units. In the context of reactive dyeing of cotton, we demonstrate the possibility of
using nanofiltration (NF) in the place of RO for desalination (brine concentration) up
to around 100 g/kg salinity. This is made possible by eliminating chloride anions in
the effluent. Demonstration at the partner dyeing facility showed acceptable color
reproduction for up to 5 cycles, with reusability being a function of the dye recipe.
While NF is conventionally used for brine polishing towards reuse in the dyebath,
UF can be used in this case, and demonstrates good improvement in colour
reproduction.
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Nanofiltration and UF for cheaper textile effluent recycling: A proof-of-
concept demonstration



PROF.  JEAN MULOPO
Associate Professor ,  
School  of  Chemical  and Metal lurgical
Engineer ing
Univers i ty  of  the Witwatersrand,
Johannesburg,  South Afr ica
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Although the mining industry consumes only 3% of total water withdrawn in South
Africa, it is one of the sectors responsible for the country's significant deterioration
of water quality. Membrane technologies have emerged as a reasonable approach
for acid mine drainage treatment, as demonstrated at the eMalahleni Water
Reclamation Plant, which recovers potable water from acid mine drainage from
various coal mines in the eMalahleni (Witbank) area. We examine the synergy
between water and energy in this session based on experimental laboratory work
on the membrane-based remediation of Acid Mine Drainage.

The water-energy nexus: perspective on the experimental analysis of
membrane technology for the treatment of Acid Mine Drainage (Brackish

water).


