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1. Title of the Project: Development of composite structures for the application in hydrogen

storage and distribution integrated with sensor

2. Date of Start of the Project: 25" September 2023

3. Aims and Objectives:
(i) Develop a virtual platform to design, manufacture, and performance testing of the
composite structures such as vessel, tubes, pipelines for the storage and distribution of

hydrogen at high pressure.
(i) Develop sensor technology and methodology to integrate with composite structure

(iii) Manufacture prototype of composite structures integrated with sensor based on the
design and manufacturing technology obtained using the virtual design and manufacturing

platform for a given fluid volume, working pressure and performance requirement.
(iv) Performance testing of the composite structures relevant for commercial application

4. Significant achievements (not more than 500 words to include List of patents,

publications, prototype, deployment etc)
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iii.  Technology adopted or transferred

1. Development of Light-Weight CNG Pressure Vessel of 70 Litre Capacity
Transferred to: Gas Authority of India Limited (GAIL)
Year of transfer: 2019
Development of Type-4 CNG Pressure vessel of 70 litre capacity.
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W‘} oy L AN e Developed Type-4 pressure vessel is manufactured
of carbon fiber overwrapped on a polyamide based
polymeric liner.

e Characteristic of developed technology is higher
strength to weight ratio.

e Vessel is 30-50% light weight than conventional
pressure vessel.

e Vessel is capable to sustain internal pressure of fluid

up to 800bar.

Figure: Type-IV CNG Pressure vessel

Reference: Neogi S.,& Chugh P.(2019) Development of
Light-Weight, Type 4 CNG Pressure Vessel of 70 Litre
Capacity. Filed for Indian patent, filing number:
IN2017110239294

2. Development of Type 3 Hydrogen Pressure Vessel of 70 Litre Capacity
Transferred to: Indian Oil Corporation Limited (IOCL) , Year 2022

e Developed Type-3 pressure vessel is manufactured
by carbon fiber overwrapped on Aluminum based
metallic liner.

e Characteristic of developed technology is higher
strength to weight ratio.

e Vessel is developed based on ISO 15869.

e Developed pressure vessel is capable to sustain

internal pressure of fluid up to 800 bar.

e Life expectancy is more than 15 years.

Figure: Type-1V H: Pressure vessel

3. Development of optical fiber embedded smart composite pipe for Offshore and Onshore
Applications



Figure: FBG Sensor based smart compoiste pipe

e Developed smart composite pipe with optical fiber sensor (FBG) in distributed form as well as localized
sensor
e Embedded FBG sensor is capable to monitor the pipe health such as temperature and stress under extreme

process conditions.

IV.  Industry participation or sponsorship

Gas Authority of India Limited (GAIL), Oil and Natural Gas Corporation (ONGC), Indian Oil
Corporation Limited (IOCL), Indian Space Research Organization (ISRO), and Defence Research
and Development Organization (DRDO)

5. Concluding remarks

Returning to India, Prof. Neogi has created a facility, Composites Applications Laboratory,
in the Department of Chemical Engineering, IIT Kharagpur with the sponsorship of TIFAC,
DST, Govt. of India, intending to advance the composite technology and cater the need of
small and medium scale industries in India. Such facility is unique in the country. Currently,
her research group consists of more than 10 Research Scholars and 2 PD associates who work
on the development of advanced composites for various applications including defence, oil
and gas sector, marine, and composite pressure vessels for chemical and energy storage. Most
of these projects are sponsored by various medium and large-scale industries as well as
defence organizations, such as, Gas Authority of India Limited (GAIL), Oil and Natural Gas
Corporation (ONGC), Indian Oil Corporation Limited (IOCL), Indian Space Research
Organization (ISRO), and Defence Research and Development Organization (DRDO).
Recently her research group has developed an indigenous manufacturing technology for Type
4 filament wound composite vessels for the storage of compressed natural gas, for
applications in the transport sector with the sponsorship of GAIL. She is also working to
develop a filament wound Type 3 vessel for the storage of compressed hydrogen gas with the
sponsorship of IOCL. Her group is the sole developer of the first indigenously manufactured
commercial storage cylinders of compressed hydrogen gas. Her invention can instill
significant reformations in hydrogen energy utilization and reduce our dependence on foreign
sources for meeting the current power demand.



