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1. Abstract

The global increase in plastic waste and the environmental challenges posed by its
nonbiodegradable nature have made efficient waste management and valorization critical. Recent
years have seen rapid advances in converting waste plastic into valuable fuels, primarily through
processes such as thermal and catalytic pyrolysis, liquefaction, and gasification. These methods
systematically reduce environmental pollution while addressing the demand for alternative fuels,
providing significant prospects for a sustainable circular economy. The concept of converting
plastic waste to fuel has emerged as a promising solution that addresses both waste management
and energy production simultaneously. This approach, known as "waste-to-energy" or "chemical
recycling," transforms plastic waste into valuable fuel products through various thermochemical
processes. Plastic production and consumption have soared globally since the mid-20th century,
resulting in plastic wastes that are resistant to natural degradation. Non-biodegradable plastics
accumulate in landfills and oceans, raising serious environmental concerns, including greenhouse
gas emissions and ecological harm. Given constrained fossil fuel reserves and growing energy
needs, converting plastic waste into fuel presents a sustainable solution that minimizes waste and
offers a renewable energy source. This report explores the science and technology underpinning
these transformations, with a focus on recent breakthroughs.[1]
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ABSTRACT

Astronomy and Astrophysics represent the frontier of scientific inquiry, seeking to
}Jnravel the origin, structure, dynamics, and eventual fate of the universe. This
internship, conducted in collaboration with the Inter-University Center for Astronomy
and Astrophysics (IUCAA), offered a comprehensive blend of theoretical knowledge
and practical experience, spanning fundamental celestial mechanics to advanced
cosmological concepts.

The internship was structured into a series of in-depth lectures and hands-on
sessions, providing exposure to core astronomical techniques such as celestial
coordinate mapping, parallax-based distance measurement, redshift interpretation,
and the study of galaxy morphology and dynamics. The lectures elaborated on critical
phenomena including dark matter, dark energy, and cosmic expansion, providing a
scientific foundation rooted in observational and theoretical astrophysics.

A significant component of the internship involved computational astrophysics.
Participants engaged with FITS (Flexible Image Transport System) data, extracted
celestial features using Python, and performed spectral analysis via Integral Field
Units (IFUs). These practical sessions bridged theoretical models with data-driven
methodologies, enabling the extraction of physical properties such as galaxy mass,

luminosity, and star formation rates.
In addition to guided sessions, two research-driven projects were undertaken. The

first estimated the dynamical mass of a galaxy cluster using spectroscopic data
from SDSS DR16, affirming the presence of dark matter through a comparison with

luminous mass. The second project employed Type la supernovae data from the
Pantheon+SHOES catalog to estimate the Hubble constant (Ho) and analyze the

universe’s expansion rate. |
Through a synthesis of observational data, computational analysis, and cosmological

modeling, this Internship deepened scientific curiosity and provided a robust platform
for future exploration in astrophysics. The experience exemplified the interdisciplinary
nature of modern astronomy, integrating physics, statistics, data science, and high-

performance computing to interpret the cosmos.
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ABSTRACT

Astronomy and Astrophysics represe.nt the frontier of scientific inquiry,l seeking t'o
.+ structure, dynamics, and eventual fate of the universe. This
l..mravel .the ongm{ d in collaboration with the Inter-University Center for Astronomy
mtc;rr;\si:p, Eogi((j;zc(?UC;AA). offered a comprehensive blend of theoretical knowledge
Z?ld pfaft:)ca); experience, spanning fundamental celestial mechanics to advanced
i oncepts.
i?wsem;)r:?egr:::ﬂ; wa:i) structured into a series of in-depth-lectures and hands-f)n
sessions, providing exposure to core astronomical techniques SEJCFT as cele§u31
coordinate mapping, parallax-based distance measurement, redshift mterpretatpn,
and the study of galaxy morphology and dynamics. The lectures e!abt?rated on_crihcal
phenomena including dark matter, dark energy, and cosmic expansion, providing a
scientific foundation rooted in observational and theoretical astrophysics.
A significant component of the internship involved computational astrophysics.
Participants engaged with FITS (Flexible Image Transport System) data, extracted
celestial features using Python, and performed spectral analysis via Integral Field
Units (IFUs). These practical sessions bridged theoretical models with data-driven
methodologies, enabling the extraction of physical properties such as galaxy mass,
luminosity, and star formation rates.
In addition to guided sessions, twWo research-driven projects were undertaken. The
first estimated the dynamical mass of a galaxy cluster using spectroscopic data
from SDSS DR16, affirming the presence of dark matter through a comparison with
luminous mass. The second project employed Type la supernovae data from the
Pantheon+SHOES catalog to estimate the Hubble constant (Ho) and analyze the
universe’s expansion rate.
Through a synthesis of observational data, computational analysis, and cosmological
modeling, this internship deepened scientific curiosity and provided a robust platform
for future exploration in astrophysics. The experience exemplified the interdisciplinary
nature of modern astronomy, integrating physics, statistics, data science, and high-
performance computing to interpret the cosmos.



P D D D D DO YV O PO Y Y P PR VY WV Y VW VY VWV VWV Y @ 9w

GURU GHASIDAS VISHWAVIDYALAYA
BILASPUR - 495009

Summer Training Report
On

“ COAL ANALYSIS AND IT’S EFFECT ON COMBUSTION”
At

NATIONAL THERMAL POWER CORPORATION LIMITED SIPAT

Guided by
Submitted by

Mr. Nakka Ramesh
Harshit Malang (21021120) i .

DEPARTMENT OF CHEMICAL ENGINEERING
School Of Studies Engineering & Technology
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established By The Central University Act 2009 No. 25 of 2009)



ACKNOWLEDGEMENT .. ocvooertssntssnsesstssstdsssdsioesssaseshadsssasiaiassanisrsivasorsanss svss s s b ssbsssssssacsssnessasuesdosassosios I
DB CLARA TION it insses savisssisssstsiais sissiarissv Loy R v Ui s e AT LI M sl a sl vuciioniavasiodhvssnrs Il
THDIE OF CORIBAE i iisiinusieninstssssarsisvisssbsesssaRennshisvaase i £RsIALLIRIEA RSN RIS ooy SHTENE LT R0 LA S RVRNPRIF SRS ST bR 20T YO SR 11
L g 10, L T NN E RO R EERORRn o et sy e e e T D o D e G L L S

Fig. 1: NTPC LAmRed SIPAT oo vivestonsiss irosrskoitvisstissnecssssssashiaikiuvnesnsaras voOTI Wbt osvsasecssoandsasasassinsssisisesss 2
Fig.2: Three day’s of plant TR o ook e st bbb anmyn A e Tt eminms vt dO
TGP, B L6 Ly (RRRRRURRRERIN . % e L R e Ol 0 0 )~ o Lo o 1
2. COMPANY PROFILE .......coootntiuerienimismussiscorinissensanenssassssarassessssssssssnesbosssssssssssensasansassssscoassnsensasonaencs 2
3. INTERNSHIPACTIVITIES .........ccocriseneniinineiscanesenssasassassssassssessesassgsssssssasisssnsassassasssssssyavemsansassansnssassas 3

.PROJECT SUMMARY ...........
4.1. Objective of the Project.......c..c.......

o

42 Introduction to Combustion .........ccoveiierevrsonnns

4 3. Effects of Efficient Combusion........ccccovveuvvvennes

4 4. Overview of the Combusion Process in a Po

4.4 1Fuel Handling & Preparation.......=s
4.4.2 . The COMBUSON SYSIEIN. . ocuituizses mrssssssussvsssessssssssssspsesssssiissiesiassssossatsmminsssbainiiast sty 8
4.4.3. Ash Handling.............

4.5. Technologies Used for Efficient Combustion ...................
4.5.1Pulverized Fuel (PF) Firing....c.covereoreviucnsienes
T W TR ST DI 11 e e R SR ROR G e U ORISR B

4.8 A Preheaton A I i inrnr oo o e iR e e e 9
4 B B OOt DOl I e oA SR A SN S B S A e (e e L P T 9
4.5.3 Advanced Contro] Systems(DCS/OCOB). . i000uvuse snisinianssnsanssssussnsnsniathryistvessttaest 9

4.6. Advantages and Benefits of Efficient Combustion ..........cc.evereersens:

4.7 Challenges in Achieving High Combustion Efficiency............

4.8 Conclusions and Findings
3. LEARNING OUTCOMES

....................................................................................

e T Ly L R T T e e e R T



e

(rojenuuS-1' 1) PedH » IO (Imy) 1as5euey I8
peseld AM YSowey eXHEeN

=il R

STOT/L0/61- HLVA

.EEE_Emmouozmﬁaaﬁmtnfo&&_g;&BDB.owSoanECotmamm.ﬂo:\EEEwunm_mmfuo_.o.a
201 ﬁBEQEOO OS[e Sey pue 2sInod elif] —UBD—QEOU h——&mw@oo:m SBYy uz.m&.—o_w.ﬁwﬁ_ 4], WNON\NO\WH 0] WNON\@O\O—
woly $323m Inoj Jo pouad e 10) andseqg ‘pedis ‘O J.LN I¢ Surures L [euonedoA 3unojdwod AJ110308)Sijes 10,
ANdSYIE VAVTVAQIAVMHSIA SYUISVHD N¥ND - 21m1su]/289][07) JO sweN
ONIIHANIONA TVOINAHD - youerg
CLOWNHHOSTLA- ON [10Y 1A
ONVIVIA LIHSYVH
OL dA@IVAY ST ALVIOIILLYAD AHL

ZEOWHHISTIA/SZOL/ L AT/ IA/LVIISATY ON J24

ST0Z - kh lalhf 1InIRIX|K bhfIkblho
ST0T - ONINIVIL TVYNOLLVDOA AO HLVIOIALLYAD
_.H.T._c_.wr 1lhl2kE

R ihipkn blkdb Biollli} bkl
LVdIS "DdIN “ALALLLSNI ONINYVAT TYNOIOTY

___Illl__ v - {
L L

2298900900000,

F .|



GURU GHASIDAS VISHWAVIDYALAYA
BILASPUR - 495009

Summer Internship Report

Internship From NTPC Sipat

C L]
NTPC

On
How To Achieve Zero Liquid Discharge In Power Plant

Submitted by Guided by
Devesh Tripathi Mr. Nakka Ramesh
(20101018)

DEPARTMENT OF CHEMICAL ENGINEERING
School Of Studies Engineering & Technology
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established By The Central University Act 2009 No. 25 of 2009)
July 2025



REGIONAL LEARNING INSTITUTE, NTPC, SIPAT
ﬁﬁg’g = STl W, e, e
CERTIFICATE OF VOCATIONAL TRAINING - 2025

ATTHTTAS UTRTEOT THTOT UF - 2025

THE CERTIFICATE IS AWARDED TO
DEVESH TRIPATHI

VT Roll No -VT25CHEMO17
Branch - CHEMICAL ENGINEERING
Name of College/Institute - GURU GHASIDAS VISHVAVIDHYALAY BILASPUR

For satisfactorily completing Vocational Training at NTPC, Sipat, Bilaspur for a period of four weeks from
16/06/2025 to 15/07/2025. The participant has successfully completed the course and has also completed the
project assigned to him/her as part of this course. We wish him/her a bright and successful future.

ot \@

Nakka Ramesh KV Prasad
Ref No. RLISIPAT/VT/CERT/2025/VT25CHEM017 Sr. Manager (RLI) GM & Head (RLI-Simulator)




GURU GHASIDAS VISHWAVIDYALAYA BILASPUR - 495009.....c.eiii i ceieeveie e smeaasse sarn e s snas 2ensanenes
ACKNOWLEDGEMENT
INTODUCTION . ..ottt e et e e e e e s e en saas s enn 2esesaeseneen

11
2.
3.
4,

3.
6.
7

Table Of Contents

4.1. ObJECtIVE OF TRE PIOJECT ... sttt et et e e e s et esae 2en 2 e s eass s e snaen eeeneennen
4.2 Importance of ZLD ... ettt ettt ettt et cae e s
4.3, ZLD TechnoloZIes OVEEVIEW .......oiiu e eees et et aeeet et s ee ees e eeseasese e s een s ers erase s e aee s esas st sasaen senernnen
4.4, Pre-Treatment and Reverse OSIMOSIS . ......eiioieaiii crieiiees e ees aesasaes s rses eesssaes2essssasseessses serasssen sessesass srnsnsenns
4.5. Membrane Bio-Reactor (IMBR) ... ... . oot oo e et et e e e e e e e en e e e e e aaa e enn saen saa e st e e aaaens
0. SOIEE B BN B S TERDEING .. 00000000 imsi0mr iy s A A AR SRS RS A A A S A A
5 Y e AR L ) U
4.8. Agitated Thin Film Dryer (ATFD) ....coouvei e e e s evres e v evsessevasaeeens
4.9. Challenges in ZLI TmplemEntation ...couserssovsrvanmvsanssupsessmsssassuprsnavsnsssspsesasan
4.10. Case Study: NTPC Sipiat Supetetificnl POWer PIANE .. ... onsrmnasnmsospsssnsssisyonsssssmsinpmsnsisiaxmssssemsissmnss
411, Conclusion & FINAINES ....vveeeeieioicisireseesseesissessessaeis sessrsssssessessssssssssesserssesssssnsssesseess srsssrssessessessnsen

LEARNING OUTCOMES ... oo e cieeiesenve e crane e s e vaas ess eraen seasaaen erns

COMCIUSTON. ¢ 1t ettt et ettt ettt es st te s et e s s 2es s sa 4aes et e 2 s ertan sess rtaen sin

REFRENCES .......ooetiiiiie et ieessevssaaessesaees srssssess sanessesn sane sessaraas sersnssan sersssesnsrnn

m



Cs’fﬁzr—ian aet )

IndianOil
[BARAUNI REFINERY, INDIAN OIL CORPORATION LTD]

Duration: 26/05/2025-21/06/2025
submitted To:
(Manager Learning &

Development IOCL Barauni)
Submitted By:
Nicky Kumari (21021157)

Department of Chemical Engineering
Institute of Technology. Guru Ghasidas Universily.
Bilaspur, .G - 195009

IIII"F"







TABLE OF CONTENTS

5. No. | Tiile Page No.
1 Introduction ]
2 Vision 2
3 MAJOR REFINERIES 3
4 ABOUT BARAUNI REFINERY 4
3 Atmosphenic & Vacuum Distillation Umnit 5

(AVU)—1II
6 Catalytic Reformmg Unit (CRU) 11
7 Continuous Catalytic Reforming Unit 14
3 Residue Fludised Catalytic Cracking 21
9 References 29




	Table of Contents
	List Of Figures

