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NATIONAL INNOVATION AWARDS 2019 I TarAaR gRIHIR 2019

Hydroxyl Functional Acrylic Co-polymer from Derivatised Castor Oil for Coating
Application

Shri Vrijesh Kumar Singh and Dr. Rajeev Kumar Jain of Asian Paints
Limited, Navi Mumbai, have been jointly awarded I 5 Lakh (Rupees
Five Lakh) for the development of "Hydroxyl Functional Acrylic Co-
polymer from Derivatised Castor Oil for Coating Application".

High-performance polyurethane paints are widely used in many coating
applications. These coatings are formulated using acrylic copolymers
based monomers derived from petroleum origin which are largely
imported. The acrylic copolymer constitutes up to 40-60% of the coating
composition. Such coatings have higher volatile organic compounds
and significantly contribute to greenhouse gas emissions.

Lab Scale Reaction Setup to synthesize the Castor 01l based Acrylic Co-polymer

The innovation is indigenous development of an acrylic copolymer that has significant amount of renewable hydroxyl functional
monomer, a derivatised castor oil, abundantly available in India and with performance attributes same as that of acrylic copolymer
derived from petroleum origin. Incorporation of renewable monomer contributed to considerable reduction in product carbon footprint.

The castor oil derivatised acrylic copolymer is currently produced in bulk at Asian Paints manufacturing plants and is used to make
polyurethane coatings.

The development is of immense use in lowering the volatile organic compounds and increasing the renewable content in polyurethane
coatings thereby making them environmentally more sustainable. The endeavour is a significant milestone in the indigenisation of
the technology.
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NATIONAL INNOVATION AWARDS 2019 IMER AR J¥PIX 2019

Zero-discharge Technology for Recovery of Potash Fertiliser, Water and other
value-added by-product(s) from Spent Wash (Distillery Effluent)

Shri Pratyush Maiti, Dr. Subarna Maiti and Dr. Soumya Haldar of CSIR-
Central Salt and Marine Chemicals Research Institute, Bhavnagar
(Gujarat) have been jointly awarded ¥ 5 lakh (Rupees five lakh) for
the innovation “Zero-discharge Technology for Recovery of Potash
Fertiliser, Water and other Value-added by-Product(s) from Spent
Wash (Distillery Effluent)”.

Distillery spent wash is highly polluting residual liquid waste
generated during alcohol production. The distillery wastewater with its
characteristic unpleasant odour poses a serious environmental threat
and its disposal has become a severe problem throughout the globe.

The spent wash management technology developed by CSIR-CSMCRI
will enable alcohol distilleries to recover valuable by-products from their effluents and use the reclaimed water without the danger of
contamination of groundwater and rivers.

The innovation is development of a process to extract potash and biodegradable organic matter from the spent wash liquid effluent.
The technology separates complex organic compounds from spent wash through a coagulation process. The subsequent processes
involve recovery of potash salts and recycled water and residues. The valuable organic matter can be converted into animal feed
formulations and potassium nitrate can be used as a fertiliser.

The innovation generates marketable products from effluent of sugarcane molasses-based distilleries, while water is recovered
and recycled. CSIR has filed a patent for the innovation. The technology is commercialised and the first commercial plant using the
technology has been commissioned by Aurangabad Distillery Ltd at Walchandnagar, Maharashtra.

The development of this technology is a significant step forward towards proper management of wastewater pollution and creation of
a healthy and safe environment.
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Super Straw Management System - An Innovative Mechanised Solution for In-
situ Recycling of Rice Residue in Rice Wheat System of India

Dr. Manpreet Singh, Dr. Rajesh Goyal, Dr. Manjeet Singh, Dr. Gursahib Singh, Dr. Aseem Verma
of Department of Farm Machinery and Power Engineering, Punjab Agricultural University (PAU),
Ludhiana, Dr. Harminder Singh Sidhu of CIMMYT-BISA, Ludhiana and Shri. Sohan Singh of M/s
Gurdeep Agro Industries, Patiala have been jointly awarded X 3 lakh (Rupees three lakh) for the
development of “Super Straw Management System - An Innovative Mechanised Solution for In-situ
Recycling of Rice Residue in Rice Wheat System of India”.

Rice stubble is burnt every year in India in the absence of adequate sustainable management practices, causing excessive particulate
matter emissions, air pollution and health issues as well as contributing to global warming. In recent years, there has been alarming
rise of air pollution levels in the city of Delhi and other northern areas in India caused by rice stubble burning in neighbouring states.

The Happy Seeder machine offers the means of planting wheat seeds into fields with rice stubble without burning. The machine can
plant the wheat seed without getting jammed by the rice straw. It cuts and lifts rice straw, sows wheat into the bare soil, and deposits
the straw over the sown area as mulch. This eliminates air pollution and loss of nutrients and organic carbon due to burning, while
maintaining or increasing yield. One of the constraints to adoption of the Happy Seeder machine for direct seeding of wheat in fields
with rice residues is uneven distribution of the rice straw because of lack of straw spreaders on the prevailing combine harvesters. It
is very difficult to spread the entangled dry loose rice straw due to its light weight.

The innovation is development of a Super Straw Management System (Super SMS) as an attachment to combine harvesters to chop
and uniformly spread rice straw in the field to improve the efficiency of the Happy Seeder machine and other straw management
technologies.

This equipment has been successfully commercialised and Punjab Agricultural University has signed agreement with 122
manufacturers of combine harvesters. About 6,000 combine harvesters working in Punjab State has already been equipped with
Super SMS. Governments of Punjab and Haryana have made installation of Super SMS mandatory on all self-propelled combine
harvesters for harvesting rice crop from 2018-19 under the Air Quality Act 1981.

The large-scale adoption of this technology has significantly reduced the paddy straw burning in the Punjab and Haryana States
and strengthened the socio-economic conditions of farmers. The development of this machine is of immense use for the society,
specifically in reducing human health risk and management of air pollution levels in the city of Delhi and other northern areas in India.
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Alum from Aluminium Dross Rejects - A Journey from Lab to Land

Dr. Bankim Chandra Tripathy and Dr. Malaya Kumar Ghosh of CSIR
of Institute of Minerals & Materials Technology, Bhubaneswar have
been jointly awarded X 3 Lakh (Rupees three lakh) for the innovation
“Alum from Aluminium Dross Rejects - A Journey from Lab to Land “.

Aluminium dross is one of the major wastes generated from
aluminium industries which contain a varied amount of aluminium
values in the form of metals and metal oxide. Traditionally, aluminium
metal values are recovered and a tremendous amount of the rejects/
residues containing 5-8% metal and 60-65% metal oxides are thus
generated. A very small quantity of this dross residue is used for making crackers, impure chemicals, and low-quality refractory bricks.
Disposal and recycling of the residue is a worldwide problem. At present about 95% of the residue is deposited in landfills due to the
unavailability of suitable technologies for recycling. As the residue contains a lot of toxic substances such as nitrides, fluorides and
in some cases also cyanides, it causes severe environmental pollution and contaminates the nearby water bodies also, destroying
the local flora and fauna.

The innovation is an environmentally benign process that utilises the hazardous aluminium dross rejects to produce high-valued and
highly useful chemical alum. In this process the hazardous residue is reacted with sulphuric acid at about 90° C followed by filtration
and crystallisation of alum through a crystalliser and centrifuge. The alum produced in this process has the potential to treat the
effluents of leather, paper, pharmaceuticals and other industries. This process is already commercialised, and alum is being produced
from aluminium dross by a dross processing plant on a commercial scale.

The development of this technology is a significant step forward in reducing the volume and recycling of hazardous wastes into useful
chemicals and creation of a healthy and safe environment for society.
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Low-Weight Modified Jacquard for Handloom Weavers

Dr. Ramakrishnan Govindan, Dr. Poongodi B and Dr. Velmurugan C of Kumaraguru College of
Technology, Coimbatore and Dr. G. Mohamed Zakriya of KCG College of Technology Karapakkam,
Chennai have been jointly awarded X 3 lakh (Rupees three lakh) for the innovation “Low-Weight
Modified Jacquard for Handloom Weavers “.

The handloom industry is one of the oldest and the largest cottage industry in India, providing
employment to people from rural and semi-urban areas. Weaving on handlooms is primarily a
household based activity and is major source of livelihood for rural tribal women in India.

Ahand loom is a simple machine used for weaving and the Jacquard box is an attachment to a loom
set-up that enables the loom to hoist self-reliant warp (vertical) threads methodically for generating
a textured pattern. Such Jacquard boxes are very heavy and high pressure needs to be applied
by foot pedalling by the handloom weavers to lift the Jacquard box. Prolonged foot pedalling of the
weight-loaded Jacquard attachment to form the design on the fabric leads to joint pain and fatigue.

The innovators have developed a modified low-weight Jacquard box. In the-low weight Jacquard
box, the weight of lifting rods and connecting rods is lessened by reducing the diameter and hooks
and the conventional design is replaced with lightweight aluminium-magnesium alloy 5052 material without affecting the shed
formation.

This modified low-weight Jacquard is cost-effective when compared to pneumatic/electric lifting mechanism and easy to operate. and
the weight of the entire Jacquard box is reduced substantially. The handloom operators’ fatigue is reduced, and earning is increased
due to higher productivity. Medical expense for fatigue and treatment of joint pains is reduced for weaving community thus increasing
their savings.

The development of this technology has shown accrual benefits to society in general and will eliminate the drudgery involved in
operating the traditional handloom and will benefit the handloom weavers, in particular, leading to their improved livelihood.
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A Full Duplex Microchip Receiver for 5G

Shri Prateek Kumar Sharma, Student of VLSI Lab, EEE Department,
Indian Institute of Technology Guwahati, Assam has been awarded ¥
1 lakh (Rupees one lakh) for the innovation “A Full Duplex Microchip
Receiver for 5G “. -

Microchip
§ E

Next-generation wireless system 5G offers a wide range of
applications such as high-speed internet, internet of things (loTs),
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autonomous vehicle driving, smart homes, and healthcare. It requires Actus) viy e m—

a high-speed internet (>1 Gbps) with low latency while transferring the Microscopie view

data from one device to another. The modern cellular system works

on frequency division duplexing (FDD), which requires two channels per link. One channel is necessary for transmission while the
other for the reception. Two channels are dedicated to an individual user at a time.

Testing board

The innovator has developed a Full-Duplex (FD) microchip receiver to meet next generation wireless requirements. This receiver
needs only one channel per link. With this receiver, a single user requires only one channel rather than two. Apart from increasing
data speed, there are various advantages of this receiver. The receiver is linear, passive, and provides continuous phase shifting with
the help of varactors (a diode designed to be used as a voltage-controlled capacitor). This FD receiver is frequency-tunable and can
work from 0.1 to 1 GHz. In FD mode, the receiver has less than 1 dB noise figure degradation. The innovation is fabricated in CMOS
130 nm technology. The entire receiver occupies an area of 2.4 square mm. The innovation will benefit the next generation wireless

systems.
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An Underwater Vehicle

Shri  Avilash Sahoo, Student of Mechatronics Lab, Mechanical Engineering
Department, Indian Institute of Technology Guwahati, Assam has been awarded
% 1 Lakh (Rupees one lakh) for the innovation “An Underwater Vehicle “.

The Unmanned Underwater Vehicle (UUV) is a robotic device used for underwater
exploration and survey. UUVs have potential applications ranging from military and marine
to recreational industries. Most of the UUVs developed are by military and defence institutes
and are bulky and expensive as they are designed to operate at greater depths. These
UUVs cannot be used in small water bodies like rivers, lakes.

The innovation is a low-cost, compact UUV (56 cm x 22 cm) to be used in oceans as well
as in rivers and lakes by small-scale marine industries, institutes, and disaster management
and environmental protection groups.

The UUV can be easily carried and deployed by a single person. It has a minimalistic three-
thruster design and is a neutral buoyant system, thus having better efficiency and easy
recovery in case of power failure. The UUV has static and rollover stability to avoid any tilt or
roll during the vertical motion. The structure is made of glass fibre composite. It has a close-
frame structure to avoid external interference and drag force minimisation and a three-part
modular structure for ease of repair and mission adaptability. It has HD camera, light, and
temperature and depth sensors. The UUV uses a software interface for live video, sensor
data visualisation and control on a surface computer connected to the robot using a single cable. The robot can travel up to a depth
of 100 metres.

The innovation is low-cost and compact and will be extremely useful for exploration and monitoring of small and large underwater
environments for specific purposes and applications.
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NATIONAL BUDDING INNOVATORS AWARDS 2019 ISR SEIHE TN YREDIR 2019

Novel Folding Mechanism for Rail Inspection (Autonomous)

Shri Rahul Pari, Student of Mechanical Engineering Department, Indian Institute
of Technology Bombay, Mumbai has been awarded ¥ 1 lakh (Rupees one lakh)
for the innovation “Novel Folding Mechanism for Rail Inspection (Autonomous)”.

Currently, rail inspection in Indian railway is conducted by visual inspection,
hand operated trolleys and SPURT (Self Propelled Ultrasonic Rail Testing).
These techniques and devices are slow, human operated and block the train
route while inspecting a particular track. This blockage of train route is known as
Block Working or Mega Block in the context of Indian Railway.
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The innovation is a robotic apparatus that performs autonomous inspection
without disrupting the train movement on the rail tracks. This is achieved by
a combination of the mechanisms comprising of two units — retracting unit
and elevating unit. The retracting unit is responsible for retraction and protraction of the apparatus, achieved by the parallelogram
mechanism. The elevating unit is responsible for lifting and lowering mechanism of the innovation, achieved by the scissor jack
mechanism. These mechanisms allow the prototype to fold itself and allow the train to pass on the rail tracks during the phase of
inspection.

The innovation being autonomous does not require any human intervention during inspection. It can achieve the desired speed
without compromising on the accuracy of the inspection. The innovation will facilitate uninterrupted train movement on the rail tracks
during rail inspection.
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Design and Development of Point-of-Care Test and Optical Reader for Early
Screening of Kidney Related Disorder

Shri Satyam Mohla, Student of Electrical Engineering Department, Indian Institute of
Technology Bombay, Mumbai has been awarded ¥ 1 Lakh (Rupees one lakh) for the
innovation “Design and Development of Point-of-Care Test and Optical Reader for
Early Screening of Kidney Related Disorder”.

The novel low-cost point-of-care test kit includes colorimetric paper-based assay for
analysis of albumin, creatinine levels in urine along with a optical portable reader
for early stage diagnosis of chronic kidney disease and preeclampsia (a pregnancy
complication characterised by high blood pressure and signs of damage to another
organ system, most often the liver and kidneys).

The developed method is based on spot urine testing, which is advantageous when
compared to conventional 24-hour urine collection. The assay strips are cost effective
and the reader is non-invasive and requires only 10ul of the urine sample. It gives results in 30 seconds for each test and can be
used as a personal diagnostic device also. This device provides point-of-care at a very low cost, making healthcare accessible in
rural areas and hospitals.

The development is of immense use in reducing the human health risk for people suffering from kidney disorders, making healthcare
accessible to many and will facilitate early diagnosis of kidney disorders.
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NATIONAL BUDDING INNOVATORS AWARDS 2019 ISR SEIHE TN YREDIR 2019

Wearable Nasal Bone Conduction Hearing Aid Device

Shri Prathamesh Vijayrao Nikam, Student of Bachelor of Science, Vidya
Bharati Mahavidyalaya, Amravati, Maharashtra has been awarded X
1 lakh (Rupees one lakh) for the innovation “Wearable Nasal Bone
Conduction Hearing Aid Device”.

The innovation relates to a wearable assistive device for the hearing
impaired and more particularly to a wearable nasal bone conduction
hearing aid for persons with defective eyesight and hearing impairment.

There are two types of sound conductions, air conduction and bone
conduction. Usually people use air conductional hearing aid which have
some disadvantages like, shrill noise due to air leakage during conduction,
unaffordable price, high maintenance cost, lack of advance feature,
inconvenient to use in society, working on non-rechargeable batteries. Patients associated with microtie, atresia and ear discharge
are unable to use hearing aid based on air conduction because of the conduction site is ear canal only in case of air conduction.

The innovation provides hearing aid for all type of hearing-impaired patients. It is a simple spectacle on which advance tiny electronic
components are assembled. Having advance feature like calling and multimedia function for the hearing impaired, it is also useful for
persons with both hearing and visual impairment who need to use appropriate glasses suggested by ophthalmologist. Due to novel
site of conduction, i.e., nasal bone, this device is highly useful for patients associate with microtia, atresia, ear discharge and patient
unable to use air-conductional hearing (behind the ear).

The low price and promising sound quality of this innovation will benefit people with all types of hearing impairment.
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NATIONAL MERITORIOUS INVENTION AWARDS

Inventions Promotion Board (IPB), which was established in 1960 by the Government of India with a view to inculcate the spirit
of invention in the country by assisting and encouraging individual inventors by giving them awards for meritorious inventions
and providing financial assistance to develop promising ideas into practical shape, publishing S&T magazines and providing
patent assistance, was merged with the National Research Development Corporation in 1973. Since then, NRDC has been
carrying out these promotional activities, which are being supported by the Department of Scientific and Industrial Research
(DSIR), Ministry of Science and Technology, Government of India, New Delhi.

Thereafter, NRDC has been continuing the objectives/activities laid down by Government of India. The awards were announced
twice a year, on Republic Day and Independence Day till January 1999. Thereafter, from the May 1999 till May 2005, the
awards were announced annually and distributed on Technology Day (11th May) every year. Since 2007, the awards are being
distributed during annual event “Innovate India” organised by NRDC. The Prize/award amount is exempted from income tax.
From 2008, the Prize Awards are categorised into the following three categories:
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NRDC - AN INTRODUCTION

National Research Development Corporation (NRDC) has been serving the nation for the last 67 years and has become
the torch bearer in the country in the area of Technology Transfer. It was established in 1953 by the Government of India,
with the primary objective to promote, develop and commercialise the technologies/know-how/inventions/patents/processes
emanating from various national R&D institutions/Universities and is at present working under the administrative control of the
Department of Scientific & Industrial Research, Ministry of Science & Technology. During the past six decade of its existence
and in pursuance of its corporate goals, NRDC has forged strong links with the scientific and industrial community in India
and abroad and developed a wide network of research institutions, academia and industry and made formal arrangements
with them for the commercialization of know-how developed in their laboratories and is now recognised as a large repository
of wide range of technologies spread over almost all areas of industries, viz., Agriculture and Agro-processing, Food and
food processing, Chemicals including Pesticides, Drugs and Pharmaceuticals, Biotechnology, Metallurgy, Electronics and
Instrumentation, Building Materials, Mechanical, Electrical and Electronics, etc. It has licensed the indigenous technology to
over 5,000 entrepreneurs and helped to establish over 2,700 small and medium scale industries.

Programme for Inspiring Inventors & Innovators (PlIl) of NRDC endeavours to stimulate the spirit of invention and innovation
among scientific and R&D personnel from academia and industries and also craftsmen, artisans and the emerging budding
scientific community. In order to harness their creative talent for the benefit of the nation, NRDC gives Cash Awards and
Certificates of Merit.

Programme for Development of Technology Commercialisation (PDTC) of NRDC is promoting technologies with critical value
additions for successful commercialisation, facilitating export of Indian technologies by executing turnkey projects abroad. It
is further dedicated to undertake technology development programme on the basis of market potential, technology supply
considerations and export potential.
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