Evidence against Indicator 17.4.3-17.4.4

17.4.3 Education for SDGs in the wider community
Have dedicated outreach educational activities for the wider Yes
community, which could include alumni, local residents,
displaced people
Expert lecture
by Dr
Yes Gayendra,
Dept of CE,
Alumni Dec 2023
Biogas, Solar
panel, UBA,
Yes Skill-Vigyan
Project
Local community activities
Displaced people and refugees No
17.44 Sustainable Literacy
This question explores how you evaluate your students’ ability
to learn and retain key concepts of sustainability. For 2025 we Yes

will not score this question but will use it to inform our decisions
for 2026.
Measure the sustainability literacy of students.

Evaluation of
ongoing SDG
courses




JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY ¥AvPEE

(Established by H.P. State Legislature vide Act No. 14 of 2002) GRITED BEES
NSPIRED SOULS

An Expert Lecture
On
“Innovation, Entrepreneurship & Sustainability”

It is the immense pleasure to inform you that an expert lecture titled as “Innovation,
Entrepreneurship & Sustainability” was delivered by Dr. Gyanendra Kumar, Founder Director &
CEO of SustianAble Solutions Noida, India on Decemebr 9, 2023 in the Department of Civil
Engineering. A total of 40 no. of students and the faculty members of the Department of Civil
Engineering joined this expert lecture. The main aim of the lecture was to explore the new
sustainable materials for the construction process which may help us out to preserve the natural
resources as well as in reducing the carbon footprinting. Dr. Gyanendra Kumar also discussed the
possible number of alternatives of cement and the fuels used in the same process. He was also very
interested to do work with the Department of Civil Engineering of JUIT Waknaghat in the field of
sustainable construction. Besides this, a Q&A session was also organized to address the query of
the students related to innovation and how to become an entrepreneur.
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17.4.3: Education for SDGs in the wider community

Local community

Centre of Sustainable Technologies for Rural https://www.juit.ac.in/biotechnology-
development bioinformatics-cestrd
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FOOD WASTE TO BIOENERGY
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About Biogas and Deenbandu Biogas Reactor

Our Aim

Biogas Sectors in Himachal Pradesh

Installed Biogas Reactors by our Research Group
Working and Efficiency of Biogas Reactors
Microbial Profiling of Biogas Reactors

Biogas stove and Vapour Filter - Innovation related work
Dissemination of our Technology

Biogas Reactor for Lab. work — video

Biogas and stoves in use for cooking — videos

Our Current and Future Road map for Biogas work
News Coverage and Recognitions

Our Publications and Research Group




DEENBANDHU DESIGN IS COMMON, BUT LOW UTILITY ?




Why Should I Go For Biogas?

Biogas Vs LPG




OUR AIM
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v'To improve design of biogas reactor and biogas stove.

v'To reduce the cost of operation.

v'To establish bioenergy nodal centers of Panchayats.




BIOGAS SECTORS IN HIMACHAL PRADESH
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GEOGRAPHICAL PRESENCE OF INSTALLED BIOGAS REACTORS BY OUR RESEARCH GROUP
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Location 1:
Altitude : 426 m

Location 2:
Altitude: 673m

Location 3:
altitude: 1483m

Location 4:
altitude: 1483m

Location 5:
Altitude: 1586m

Location 6:
Altitude: 1586m

Location 7:
Altitude: 1586m

Location 8:
Altitude: 1546m

Location 9:
Altitude 1900m



Biogas Research: Biogas Reactor Design in JUIT Industry (Ayurvet Ltd., Baddi) - 2008
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Gas Cork

Gas holder tank (750L

63 mm elbow

Outlet pipe

Main digester tank (1000 L)

Ball Valve

Feedstock: Left over food waste (desgin adapted from ARTL, Pune)

Max. achievable potential: 0.37, 1.0, 0.58 m?® methane/kg ODW with carbohydrates,
proteins and fats, respectively.

https://www.youtube.com/watch?v=g_jEaYP2g-Q
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EFFICIENCY OF BIOGAS REACTORS

Available biogas | Cooking Time (app.

500 litres reactor and 400 litres gas holder 250 litres 1 hour

1000 litres reactor and 750 litres gas holder 700 litres 2 hour
2500 litres reactor and 2000 litres gas holder 1750 litres 5 hour

Feedstock Dry matter Organic dry matter Biogas yield Biogas yield (m?wet

(DM %) ( ODM% of DM) (m3/ton ODM)  ton)

Cow dung 7-15 65-85 200-400 25

Vegetable waste | 10-20 65-85 400-700 75

Fat slurry 8-50 70-90 600-1300 310

Adapted from Planning and Instialling Bioenergy Systemes, 2005

oo, C/N Ratio, Substrate nature, pH, Temperature — influence the biogas production




Installed under HIMCOSTE PROJECT

GOVTZ Middle 'Séhoo ,> Matal Ba og, Gyancoat,
Sirmour (Installation Date — 30 March, 2018)

Govt. Primary School, Pooghat — Bani
Waknaghat, Solan (Installation Date — 28

December, 2016)




POTENTIAL WORK OUT PUT

Biogas Reactor at Kanpur Fertilizer Plant, KanpurVID- Biogas Reactor at Jaypee University, SolanVID-
20190806-WA0012.mp4 20191128-WA0002.mp4
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MICROBIAL PROFILING OF BIOGAS REACTOR

OF \NFOR%

EE UN/|
W e%/)

N

iGmeo

Il 1. Protecbacteria
L] 2. Bacteroidetes
Bl ;. Chioroflexi
[C]4. Firmicutes

I 5. Spirochaetes

6. Planctomycetes
[ 7. Verrucomicrobia
8. Synergistetes
I 9. Acidobacteria

[ 11. Fibrobacteres
12. Elusimicrobia
I 12 Actincbacteria
14. Fusobacteria
Il 15. Lentisphaerae
B 16. Unclassified

17, NoHit

 12. Spirochastales
S 13, Verucomicrobiales
[ 14. Planclomycetales

16. Desulfobacterales
7. Lactobaciflales
18. Acidobacteriales
18, Synergistales
20, Aeromonadales
jl 21. Ateromonadales
22, Ehsimicroblales
23, Myxococeales
24 Enterobacterales
25, Xanthomenadales
[ 6. Rhizobiales
B 27 Neissedales
. Coriobacteriales.
29, Rhodocyclales
[ |30. Fuscbacteriales

31. Obigosphaersles

32 Caldifneales.

33. Soinibrobacterales
24. Unclassified

35. Mo Hit

15, Thermoanaerobacterales

1. Gammaprotecbacieria
2. Bacteroidia
3. Cytaphagia

4. Anaerolineae
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8. Betaproteobacteria

9. Spirochaetia

10, Negativicutes

[ |
11. Planctomycetia
12. Flavobacteriaa
13. Sphingobacteria

14. Bacilli

15, Acidobacteriia
16, Synergistia

17, Chlorobia

18. Caldilineae

19, Elusimicrobia
20, Alphaprotecbacteria
21. Fusobacteriia
22. Oligosphaeria
23. Coriobacteriia
24, Thermoleophilia
25. Undlassified
26, No Hit

8. Flavobacteriaceas
9. Anaerclineaceas
. Parphyromonadaceas
Camcbacteriaceas
12. Syntrophaceae
13, Lachnospiraceae
14, Clostridiacess
15. Acidobacienaceae
18 Pmllxlbuclelaceae
eaw

28 Caldiineaceas

27. Prevolellaceas
[ 28 Entercbacteriaceas

20, Spirochaelaceae

31, Xanthomonadaceas
31. Synergistaceae

32, Unclassified

33. Unknwown

34, No Hit
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STOVE AND VAPOUR FILTER - INNOVATION RELATED WORK

LOW COST WATER VAPOR REMOVAL FILTER LOW COST SINGLE PHASE BIOGAS STOVE

WATER VAPOR
REMOVAL FILTER

PRAGE GAS CONTENT
(Analyzed by Geotech UK,

Portable Biogas analyzer 5000):

Methane: 58-61%

Carbon Dioxide: 38-42%
Hydrogen Sulfide:150-200 ppm
Oxygen: 0.4%

SLURRY
OUTLET

BIOGAS REACTOR
TANK

INOCULUM

SLURRY
INTLET

EMERGENCY
OUTLET



Biogas Reactor Training Una and Nalagarh, Himachal Pradesh (24-25 April, 2018)







Dhar Ki Anji Govt. Primary School Biogas Reactor




Glimpse Of Work
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Our Biogas Reactors in use....
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* PROTOTYPE FOR LAB. WORKPROTOTYPE FOR LABS..mp4

* JAYPEE UNIVERSITY SOLAN BIOGAS REACTORVID-20191128-WA0002.mp4

* JAYPEE KANPUR FERTILIZER FACTORY REACTORYVID-20190806-WA0012.mp4
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Our Current and Future Road map for Biogas work
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News coverage

‘Converting waste into cooking fuel

TRIBUNE NEWS SERVICE

SOLAN, MAY 6

Dr Sudhir Syal and Dr
Ashish Kumar from Jaypee
¢ University of Information
Technology, Waknaghat in
the district, fabricated a
unique biogas digester that
uses waste food, vegetable
refuse and agricultural
residue. It can be used as a
substitute for LPG.

Dr Syal said the design was
originally developed at the
Appropriate Rural Technolo-
gy Institute in Maharashtra
and first of its kind digester
for schools had been
designed by them. One such
device had been installed at
Government Primary School
at Pooghat-Bani in the dis-
trict. It would provide them
about 30 to 40 minutes of fuel
on a daily basis to cook mid-
_day meal and it would sub-
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Biogas digester developed by
JP University of IT,
Waknaghat.

stantially bring down the
LPG usage, he said.

The research was funded
by the HP Council for Sci-
ence Technology and Envi-
ronment, Shimla. Dr Aparna

Sharma and Manoj Kaul
from the council kick-started
its operations at the Pooghat-
Bani school yesterday.

The equipment is slated to
bring down the LPG usage
of the school. Priced at Rs
15,000, it can be easily trans-
ported as per the needs.

“This is the most appro-
priate system for people liv-
ing without livestock and in
build-up area. As on now,
system produces 30-40 min-
utes of cooking gas per
day,” they said.

The scientists are now try-
ing to improve its efficiency
using crushed pine needles.
This system is an ideal way
to manage household waste
and to produce decen-
tralised power generation.
The usage of this technology
will also save women from
smoky kitchen and time lost
in searching for firewood.
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News coverage
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Monmnday, Decemibaer 7, 2009,
Chandigarh, India

Portable bio—-gas plant developed

Ambika Sharma

Solan, December &

Using domestic and farm bio-waste, scientists of Jaypee University of Information
Technology, Waknaghat, have dewveloped a new model of portable bic-gas plant
which would bring down the LPG usage by 50 per cent.

A team of scientists comprising Dr Sudhir Kumar Syal, assistant professor of
Department of Biotechnology and Bioinformatics, and his students Mamta Kumari
and Tushar Kalia, developed this plant which is economical, compact and could be
installed in 2 sq m area. Priced at around Rs 9,000, it runs on waste material and
is, hence, touted as a low cost option. It could support a family of 4-5 members and
could run continuously for 2.45 hours. The basic model was inspired by portable
commercial bio-gas plants and it essentially used two water tanks.

The co-researchers, Mamta and Tushar, enthusiastic about the research, said since
the plant used waste food rather than cow dung as feedstock, it was a low cost
option to supply bio-gas for cooking. The results, in terms of bio-gas production
with the use of kitchen waste, have been much better than the use of any other
substrate because of very high starch content in kitchen waste, they added.

Efficiency associated with this design was manifolds higher than a conventional
plant. The immediate benefit from owning such compact bio-gas system is the
savings in cost as compared to the use of kerosene or LPG for cooking.

The plant uses herbal waste as substrate which is generated by Ayurvet Industry,
Baddi, under a sponsored project study. The use of this model in these industries
will help them cut on their energy as well as waste disposal cost.

Throwing light on the technical aspects, Dr Syal said the use of this bio-gas system
in an agrarian community could enhance productivity as the agricultural residue and
dung generated within the community would be awvailable for anaerobic digestion.
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News coverage

Ridiﬁg on innovation, teacher installs bio-fuel

plant in government school at Jabowal

NEHA SArNI

THIBUES E SNV S 3 H ik

AMBITSAR, AUGUST 22
Leading the way forhis stu-
dents  towards an eco-
friendly Ifestyle, Sanjiv
Sayal, a teacher at Govern-
ment Senior Secondary
School, Jabowal, has
installed a bio-fuel plant at
his sehpol

Working on the project for
more than a yvear, designing
and implementing ideas
and concepts towards sus-
tainable clean energy, San-
jivalsoput upa showon the
functioning of the bio-fuel
chamber.

Designed to convert
kitchen and organic waste
into fuel for cooking pur-
poses, the chamber consists
of a self-designed charring
drum, with achimney and a
gas collecting chamber,

Sanjiv explains, “Most of
us, especially the rural pop-
ulation. depend on wood for
cooking purposes. It results
in heavy deforestation and
polhution. Biogas plants use
various types of biode grad-

Sanjev Saval displays the functioning of a bic-fuel plant at a
school near Amritsar. PHOTO: VISHAL KUIAR

able solid waste to produce
bio-fuel through anaerobic
digestion. It has the advan-
tages of producing energy,
decreasing pollution, pro-
ducing high quality fer-
tiliser {(spent slurry) and
also preventing the trans-
mission of diseases. Biogas

system improves sanita-
tion and conserves alterna-
tive fuels™

He said. “This biogas
plant is based upon the
plant initially dewveloped
by Appropriate Rural
Technology Institute
{ARTI), Pune. But this

particular plant is differ-
ent from the prior onesin
the way that it runs on
kitehen waste and other
starchy or sugary waste,
the digestion of which
takes place earlier as com-
pared to the cow dung
used in the conventional
designs,”

The plant is a two-cham-
bered evliinderwith one act-
ing as a dipester and the
other as a collector. “The
digester is connected with
an inlet to feed in kitchen
waste and the collecting
chamber has an outlet for
gas,” he said,

With a master's degree in
horticulfure, the banker-
turned-teacher has been
teaching his students about
healthy and clean energy
practices.

He has travelled to pro-
mote and educate people
of nearby wvillages about
turning paddy or agricul-
tural waste into bricklets
of bio-fuel through simple
pyrolysis.

*The bricklets when sun-

dried. can be used as fuel at
home or industrial use,” he
explains.

Of course. the profess
involves alot of details, but
it has its advantages. “Par-
tial burning allows us to
reuse the waste as fuel and
less smoke 15 emitted dur-
ing the process. Also, since
it converts agricultural
waste into energy efficient
fuel, it provides a healthy
alternative,” he said,

Initial help came from his
brother, who is a researcher
and works in the field of
bio-fuel. Sanjiv informed
that this type of biogas
plant with tank sizes of
1000 It and THd It, saves
approximately 100 kg of
LPG, which is equivalent to
0.23 tonne of carbon dioosdde
per year aml inm a rural
heusehold it may save 3
tonne of wood per year.

“Methane gas has a high
calorific wvalue. Approxi-
mately 2 kg of kitchen
waste is enough to serve a
nuclear family per day”
he says,
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1. Jaypee University of Information Technology
Email -  sudhir.syal@juit.ac.in, syalsudhir@gmail.com
2. Excellent Renewale Pvt. Ltd.
Email - info@bioenergyindia.co, hemant.patel@bioenergyindia.co
viral.patel@bioenergyindia.co
3. Sakh Foundation
Email- sakh332@gmail.com, mssengar03@gmail.com
manu_manojsingh@yahoo.co.in
4. Synod Bio Science Pvt. Ltd.

Email - gardencitv@synod.in, zeeshan@synod.in
5. Gram Vikas Training Centre

Email - gvtcranchi@gmail.com .
6. Price Water House Coppers Pvt. Ltd.

Email - shivanshu.chauhan@pwc.com, shyamal.mukhgr]ee@in,pwc.com
7. Savitry Mega Venture Pvt. Ltd.

Email - savitrymegaventure@gmail.com
8. ECO Save Systems Private Ltd.

Email - ccspl@choiceindia.com
9. Dustara Solutations Pvt. Ltd.

Email - vinod@dustara.com
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No. SMG-1/2015 — RDI

In pursuance to the nstruction sued by the N
DO No. S-15014/1/2018 -SBM-111 dated 2 M 2018 . the St
mplementation of GOBAR DHAN scheme under the Sv

1 Mission Director

3. Head.Department

4. HoD,Department o

3. Joint Director,.Rur

2. Member Secretary,

Government of Himachal P adesh
Rural Development Department

-+
)- ( SBM-G) - Budget - Dated  Shimia - 171009 30 Mmz,zm.‘i.

NOTIFICATION

Swacih Bharat Mission- Gramn Chairperson
The State Council for Science Technology & Environment - Member
Jf Agriculture-Bio Technology CSKH.FP Agriculture University.Palampur - Member
[ Bio- Technology, JPUIT , Waknaghat Solan Member

ol Devclopment Department

Endst. No SMG-1/2015 - RDB- { SBM-G) - Budget — Dated

Copy forwarded for info

Joint Secretar

van , CGO C

ember §

rmaton and necessary netion 1o
i

Mini«ry of D

Shimta— 171009 36™Mayy, 2018

chnical Advisory Commitiee STAC) for

rat Mission- Gramin is hereby constituted

Member Seeretary

By order

(Rukesh Kamwvar )
Director cum Special Secretary (RD)
to the Govt. of Himachal Pr adesh

il Ant

Deendd

information

ent Department , Shimla

Agriculture University , Palamput

(Gian ar Negi

Joint Se

to the Govt. of Himachal Prades
shmhimachal@ gmail.cor
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RESEARCH OUTCOMES

Renewable Energy 155 (2020) 11811190
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Contents lists available at ScienceDirect
Renewable Energy

=

Renewable Energy

journal homepage: www.elsevier.com/locate/renene

Techno-economic analysis, kinetics, global warming potential n
comparison and optimization of a pilot-scale unheated semi- |
continuous anaerobic reactor in a hilly area: For north Indian hilly

states

Ankur Choudhary ¢, Ashish Kumar **, Sudhir Kumar "

2 Department of Civil Engineering, Jaypee University of Information Technology, Waknaghat, 173234, Solan, Himachal Pradesh, India
H Department of Biotechnology and Bioinformatics, Jaypee University of Information Technology, Waknaghat, 173234, Solan, Himachal Pradesh, India

i)
Technical Note Giogs for m
National Municipal Solid Waste Energy and Global
Warming Potential Inventory: India

Ankur Choudhary'; Ashish Kumar®; and Sudhir Kumar?

Abstract: In this study, the municipal solid waste methane emission, energy, and global warming potential tventory for 2005-2030 is cs-
timated at both national and state level for India using the Intergovemmental Pancl on Climate Change {IPCC) defanlt method, IPCC first-
onier decay methods, the Landfill Gas Emissions Model (Land GEM) with state specific values, LandGEM with defanlt inventory values, and
LandGEM with Clean Air Act values. Simulations made by Land(GEM with state specific values show that India will be emitting 1,084 Gg
methane in 2020 and expected to reach 1,969 Gg in 203 if the cxisting scenano does not change in India i suitable measures, such as the
conversion of open dumps into sanitary landfills with bndfill gas collection mechanisms, toke place, an amount equal to 1| 387 MW of coergy
in the year 2030 {using Land GEM state specific values) can be conserved. The study concludes that efforts in the direction of scentifical by
munaged tandfill with proper landfill gas collection mechanisms can tum the table in India‘s favor m the future and help to achicve the na-

tion"s quest for the development of renewable energy. DOE: 10,106 L AS CE JHZ.2153-551 50000521, © 2020 dmerican Sociery of Civil
Engineers,

Author keywords: Municipal solid waste; Energy; Global warming potential; Open dump; Greenhouse gases; Landfill gas.




RESEARCH OUTCOMES

()]
we  ASCE
Sustainable Production of Biogas in Large Bioreactor
under Psychrophilic and Mesophilic Conditions

Ankur Choudhary'; Ashish Kumar®, Tanvi Govil®; Rajesh Kumar Sani*;
Gorky®; and Sudhir Kumar®

Abstract: This study repors the sustainability of a large semicontinucus anaerobic reactor (3.000 Ly for biogas production from food
wastes for a period of 324 days. The methane potential ranged from 418.3 to 13.9 mL CH, /g VS, during the experiment. An average
54.8% reduction was observed in biogas production during the winter season compared with summer. Results showed that food wastes could
be utilized in a low-temperature range (0°C—15°C) as well as a high-temperature range (15°C-27°C). The total microbial community analysis
revealed mixed consortia representing acetotrophic, hydrogenotrophic, and methylotrophic archaea (e.g., Methanobacterium, Methanosar-
cina, and Methanospirillum), indicating a syntrophic pathway for methane production. The bacterial community was well represented by two
major phyla: Prowobacteria (31.3%) and Bacteroidetes (14.92%). The highest maximum specific biogas production (R,) and maximum
biogas production potential (4) were 134.5 mLCH, /g VS/day and 34.1 LCH,/g VS for modified Gompertz and first-order equations,
respectively. The methane production data were modeled, and showed substantial agreement with experimental resulis; however, the first-
order equation had the best agreement with the experimental data (R* = 0.99). DOI: 10.106 1/(ASCE 1943-7870.0001645. © 2019
American Society of Civil Engineers

Author keywords: Anaerobic digestion; Organic fraction of municipal solid waste; Psychrophi
Stability.

temperature; Methane potential;

Journal of Civil Engincering and Environmental Technology
p-ISSN: 2349-8404; e-ISS|
© Krishi Sanskriti Publications

http:/Awww krishisanskriti.org/Publication html

N: 2349-879X; Volume 3, Issue 6; April-June, 2016, pp. 495-499

Comparison of Biogas Production in Ambient
Temperature Condition and under
Green House Canopy

Ruchi De

Ashish Kumar® and Sudhir Kumar®

'M.tech Student, Department of Civil Engineering, Javpee Universit: of
Information Technology, Waknaghat
“Department of Civil Engineering. Jaypee University of Information Technology, Waknaghat
“Department of Biotechnology and Bioinformatics, Javpee University of
Information Technology, Waknaghat

E-mail: 'machal rmichi93@gmail.com, “ashish. fee/Juit@ijuit. ac-in, “sudhir.syal@juir.ac.in

Abstract—The current study focuses on the production of biogas
from pine ncedles. The experimental siudy was conducted ar
Himachal Pradesh. India where temperature hardly exceeds 35°C.

There are various tvpe of organic waste used for biogas produciion
such as food waste. cow dung and agricuiural waste bul the use of
pine needles has not been used so much jor biagas production. The
batch study was done in a plastic made floating type biogas digester.

iIn the biogas digesters, one fermentation bucket and 2™ gas holder
was used. The capacity af fermentation bucket and gas halder was 45
i and 20 I respectively. The feed materials were coliected from the
local sources. The study was batch operated and daily gas
production from the digesters was measured. In  thi h
comparison of biogas production under green house canopy and the
ambient temperature condition has been made. The ambient

rising so there is need to explore more alternative source of
energy. In this context biogas is one of the clean, cost
cffective and renewable source of energy

Biogas is the natural process where microorganisms degrade
organic material in the absence of oxygen. The biogas is
produced by anaerobic digestion of different raw materials
such as manure, food waste, agricultural waste (plant waste.
pine needles, rice husk and crop waste ctc). A little study has
been done so for on utilization of pine needles for biogas
production and a little study has been conducted so far on the
comparison of biogas production under green house canopy
and without canopy. The temperature play vital role for the

temperature range measured within the !'es!rngpcwodhav 15°C-25"C  biogas production. But in the low temperature the biogas
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Abstract- Biogas is gencrated from anserobic digestion of complex organic wastes. The present study focuses on cfficient and
cost effective use of biogas digester for the production of biogas from recalcitrant lignocellulosic waste (pine needles).
Although production of biogas using anscrobic digestion has been employed in Himachal Pradesh but it is not as yet a
successful technology duc to vamious Limitations. o the present study feasibility of a compact design of biogas plant is verificd
with the help of biogas plant installed in our university campus. It is found thit biogas plant used for the study is suitable for
places with low population density. The cellulose content in pine necdles is found 10 be around 55% making it suitable biomass
for encrgy gencration. Pine ncedles used bere as substrate were mechanically comminute 1o very fine size {1-2mm) before
being co-digested with sewage waste water. It is noticed that biogas production peaked froml 4 liday 1ol 9 Pday during winter
month, where as it was7.3 Uday during months of March and April. The reduction in volatibe solids was also noticod during the
months of March and April which was elose 1o 64% during April higher compared to its value in winters. The design of biogas
plant was found suitsble to a major part of Himachal Prodesh

Recetved: 26.05. 2016 Accepted: 23.07. 2016

Abstrace- This paper describes the results of an experimental investigation mken up 1o check the suitahility and potential of the
pine needles os substrate in biogas production under batch digester. There are varous lignecellulosic biomasses for biofucl
production but the use of pine needics has not been realized so much yet In the present study two batch digesters (each having
oo plastic made buckess: one for fermentation and second as gas holder) was used. In the firs: digester cow dung named as
R1 and in the scoond digester named as DIGESTERZ pround pine noedles were co-digested with cow dung was used
as a substrate. The feed material was collected from local sources. In both the digesters: inoculum prepared from cow dung
was used. Biogas production using cow dung and pine needies under batch digester has been compared under similar field
conditions. In both digesters tap wates was used o make slurry in a rato of 1:15 by weight. The differen: parameters Like Total
solid, volatile solid arc measured & pH. biogas production & temperature are measured on daily basis. The surrounding
temperamire range during the testing period was between 1 5%C-23%C and shurry temperature inside the digester was in range of
17°C-26%C. The tozal volume of biogas production of the 70 doys in DIGESTERL and DIGESTERZ was 2.47 and 5.30 liwes

Keywords- Pinc ncodlcs. anacrobic digestion. Biogas. Lignoccllulose. Total solids, Velatile solids.




RESEARCH GROUP

Dr. Ashish Kumar

Mr. Ankur Choudhary Mr.

KaramDas




THANKS FOR YOUR KIND ATTENTION




HIMACHAL PRADESH COUNCIL FOR SCIENCE, TECHNOLOGY ENVIRONMENT

(HIMCOSTE)

VIGYAN BHAWAN, NEAR UDYOG BHAWAN, BEMLOE, SHIMLA - 171001
Website: www.himcoste.hp.gov.in Phone: 0177-2656489 Fax: 0177-2814923
STC/F(1)-1/19-DBT-VolLIl — G Dated: '

0 oLl =Gy € oed: B 08 52879
ORDER

Sanction is hereby accorded for the approval of DBT supported Skill Vigyan Program for Jaypee
University of Information Technology, Waknaghat, Solan at total cost of Rs. 49.80 Lakhs (Rupees
Forty-Nine Lakhs and Eighty Thousand Only) for three years period. The budget details are
given below:



