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(b) wind velocity is � 0.9 m/s (ambient

2condition). Average DNI is 581 W/m

(c)  wind velocity is � 2.5 m/s (ambient
2condition). Average DNI is 506.15 W/m

F ig. 4: Linear actuators fitted with the system for 
semi-automatic tracking

Bio-Conversion 
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F ig. 5: Effect of regeneration of packing media  
on H S removal efficiency2
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Fig. 6: Solid state fermentor for simultaneous
saccharification and fermentation
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F ig. 7: Microalgae cultivation in out-door flat-plate photo 
bio-reactor grown in F/2 media. (top) without inoculum

on day 1 and (bottom) after 10 d microalgae growth

Thermo-Chemical Conversion

F ig. 8:  Effect of bed temperature on 
Tar+SPM content of producer gas
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F ig. 9: Images of the torrified rice straw (top row) and cotton stalk (bottom row)  
at different torrefaction  temperatures

 o200 C  o250 C  o275 C  o300 CRT
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F ig. 10:  Experimental set-up for biomass 

pyrolysis at SPRERI
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Table 6:  Properties of bio-oil as received and after up-gradation using 20% methanol

Density, (kg/m)

Viscosity, (cSt)@ 40 °C

pH

Water content, (wb, %)

Calorific value, (MJ/kg)

1042 

35.4 

3.1 

23 

23.5 

960 

32.1 

5.4 

19.2

25.6

960.2 

32.5 

5.6 

19.3

25.1

860-940 (max) 

125 (max) 

--

30 (max)

15 (min)

990 

5.5-24 

--

0.5-1

40.6

Properties of the 
bio-oil 

Bio-oil 
(fresh) 

Bio-oil + 20% 
methanol (fresh) 

Bio-oil + 20% 
methanol 

0(24h@8 C)

ASTM Burner 
fuel D7544 

Heavy 
fuel oil 

(b)(a)

Cook stove
type 

Burning rate 
(kg/h)

Thermal 
efficiency (%)

Power
rating (kW)

TPM 
(mg/MJ )d

CO 
(g/MJ )d

o
Surface temperature ( C)

Top Middle Bottom Handle

BIS limit � 25 � 3 � 350 � 5

Batch 
feeding 1.2 28.3 1.3 192.8 2.2 53.5 42 41 38

Continuous 
feeding 1.6 28.0 1.9 204.4 2.8 54.0 42 46 38

Table 7:  Performance of the newly designed biomass cook stoves measured as per BIS norms 

Fig. 11: Image of the SPRERI designed (a) batch type and

(b) continuous type cook stove during testing
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F ig. 12: Images of the SPRERI designed 
community sized (a) natural-draft and (b) forced-

draft cook stoves

Table 8: Performance of the newly designed biomass cook stoves (natural-draft and forced-draft) 
measured as per BIS norms

Type of the cook stove 
and  BIS limit 

Burning
rate 

(kg/h) 

Thermal
efficiency

(%) 

Power 
output 
 (kW) 

Emissions

TPM 
(mg/MJ ) d

CO 
(g/MJ ) d

CO2 

(ppm) 
CO/CO2

BIS limit (Natural 
draft cook stove) 

- -

Natural-draft 
(earlier-design)

Natural-draft  
(re-designed)

BIS limit (Forced- 
draft  cook stove) 

- -

Forced-draft 

3.0

4.0

� 25

27.0

29.3

� 35

39.0 7.0

� 3

4.3

3.5

� 3 � 350

483

320

� 150

138

� 3

9.0

4.2

3.0

� 5

5616

6600

2600

� 0.04

0.038

0.034

0.015

� 0.02

-

Fig. 13: Photograph of automatic feeder integrated 
biomass combustor cum hot air generator
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Date Topic of lecture Participants/training  programme

Extension Education Institute, Anand Agricultural University, Anand

22.06.2016
Lecture on Use of Renewable Energy in Agricultural 
domestic purpose

Group of 42 Agriculture  department 
officials from various states

College of Renewable Energy and Environmental Engineering, SDAU, Dantiwada

31.12.2016 Lecture-cum-interaction  sessions on family size solid 
state and large capacity bio-gas plants, including 
operation and maintenance aspect and their effect in 
reducing pollution and global warming

Group of 200 farmers and 50  students 
of Renewable Energy and Environmental 
Engineering College

Training and Awareness Creation 

(a) (b)
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Fig. 15: Views of the farmers participating in 
“Jai Kisan Jai Vigyan” programmes organized 

by SPRERI

Fig. 14 : Open House inauguration by Dr. R.C. Maheshwari (a). Students being explained SPRERI
technologies (b). Coverage in the local newspaper (c & d)

Celebration of ‘Jai Kisan Jai Vigyan'
Week 

Hari Om Ashram Prerit Young 
Scientist Award 

Fig. 16: Hari Om Ashram Prerit Young Scientist 
Award conferred on Dr. S. Albert Alexander

(c) (d)
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Krushi Mela 2017 

Fig. 17: Pictures of the farmers visiting the 
SPRERI stall

GEF/UNDP SGP India Meet

Fig. 18:  Interaction with visitors at the SPRERI stall at 
the GEF/UNDP SGP  Innovative Technology Fair

Miscellaneous

Consultancy
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1 NIF, Ahmedabad

Ankur Scientific Energy Techologies Pvt. Ltd., Vadodara

M/s Adarsh Plant and Protect Ltd., Vitthal

Udyognagar, Gujarat

Alpha Renewable Energy Pvt. Ltd., Vasna, Gujarat

2

3

4

Forced-draft domestic

Natural-draft, domestic

Natural-draft community

Eco Natural-draft, domestic

   

Fig. 19: Interaction with farmers in the program “Importance and implementation of bio-gas plant for
village prosperity” at Nava Nesada - Bhiladi, Dist. Banaskantha

Memorandum of Understanding

Sr. No. Manufacturer/Agency Biomass cook stove type

Technology Evaluation and Transfer 
Regional Test Centre

Devices Received (Units) Completed (Units)

Solar flat-plate collectors

       •   BIS

       •   Manufacturer

Solar box cooker

      •  BIS

      •  Manufacturer

ETC/FPC based solar water heating systems

Total

1

4

0

0

8

13

Table 10: Statement of solar thermal devices received and tested during the year

* Includes few devices which were received during the previous year

Table 9 : List of organizations that availed the cook stove testing facilities of TCC, SPRERI
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Technology Evaluation and 
Monitoring 

Fig. 20: SPRERI dhaba size, forced-draft biomass cook stove in use at a dhaba
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Fig. 21: Views of demonstration-cum-awareness programmes of side feeding
improved biomass cook stove in Patan district

Fig. 22: The SPRERI-TECH improved biomass cook stove in use and the abandoned
traditional chulha at Mahelav village
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Fig. 23: View of the IBCS being used at Isnav village and a corncob hawker
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Fig. 24: Views of toilet-linked bio-gas plant and bio-gas use in kitchen

Fig. 25: PV integrated solar tunnel drier installed at Directorate of Medicinal and Aromatic 
Plants Research, Anand

(a) Fresh                            (c) Open sun dried(b) Solar tunnel dried  

Fig. 26: Justicia adhatoda leaves
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Sr. No. Details of the program m e Date and place Scientist

Financial Assistance Programme to fund
minor R&D projects
Group Monitoring cum Consultation
Workshop of Core Supported groups under
the SEED programme - DST, New Delhi
Lecture - cum ineraction on "Important
bio-energy technologies for dairy farmers"

•  SPRERI Solar energy technologies and
     their potential applicatons
•  Features and performance of SPRERI
     Bio-conversion technologies
•  Renewable energy technology in rural
     applications

Training programme on "Recent
developments in non-conventional energy
engineering and applications" organized at
SPRERI by BBIT; Lectures delivered and
site visit to M/s Vidya Dairy and Solar
refrigeration system at AAU, Anand

th11  National Conference on "Indian energy
sector synergy with energy"

May 5,2016
GSBTM, Gandhinagar

May 13-15-2016
BAIF - Pune

May 20, 2016
MIT, NDDB, Mehsana

May 23, 2016
SPRERI, Vallabh
Vidyanagar

June 3-4, 2016
Ahmedabad

Dr. Madhuri Narra

Er. Samir Vahora

Dr. Madhuri Narra

Dr. Mukul Dubey
Er. B. Velmurugan
Dr. Madhuri Narra
Er. Samir Vahora
Er. Asim K. Joshi 
Er. Sampath Kumar

Dr. Madhuri Narra

1

2

3

4

5

Table 11: List of locations where solar stand-alone tunnel dryers have been installed

Sr. No. Nam e and A ddress of the Institute

1 Directorate of  Medicinal & Aromatic Plants Research,  Boriavi, Gujarat - 387310

2 Jawaharlal Nehru Govt. Medicinal Botanical Garden B/h. Circuit House, Sector-20,
Gandhinagar, Gujarat – 382010

3 Botanical Garden, Waghai-Saputara Road, Waghai, Gujarat - 394730

4 Zandu Foundation for Health Care, Ambach Village, Pardi, Valsad, Gujarat - 396145

5 Government Ayurvedic Udyan, Nandod, Narmada, Jitnagar, Gujarat - 393145

6 Government Ayurvedic Udyan, Nani reldi, Bhuj-Kutch, Gujarat - 370001

7 Government Ayurvedic Udyan, Rupvel,  Vansda, Navsari, Gujarat - 396321

8 Government Ayurvedic Udyan, Vashi,  Danta,  Banaskantha, Gujarat - 385505

9 Government Ayurvedic Udyan, Varod, Limdi, Dahod, Gujarat - 389180

Human Resource Development

Participation in Meetings, Seminars and
Conferences
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Sr. No. Details of the program m e Date and place Scientist

Participated in International symposium on
"Municipal solid waste management"
organized by Andhra Pradesh technology
development and promotion center

Presentation on progress of the minor
research project (MRP) entitled
"Bioremediation of dairy waster by
microalgae"

Presented work done on bio-fuels at
SPRERI including gaseous and liquid bio-
fuels

Project review meeting on consortium
research project on Energy from
Agriculture-Presentation of progress report

th10  Convention of Indian Dairy Engineers
Association and National Seminar on
Engineering for Innovative Dairy Product
and Process Development - Presentation on
"Potential applications of renewable energy
in dairy sector"

September 29, 2016
Anand

Er. B. Velmurugan

Dr. Adepu Kiran Kumar

Dr. Sangita Kasture
Dr. Datta Madamwar
Dr. M. Shyam
Er. B. Velmurugan
Dr. Adepu Kiran Kumar
Dr. Madhuri Narra

6

7

8

9

10

Dr. Anil Dubey
Dr. M. Shyam
Er. B. Velmurugan
Dr. Adepu Kiran Kumar
Dr. Madhuri Narra
Er. Pradeep Kumar

Er. B. Velmurugan

11 Development of next generation cost
effective technologies for waste water
reuse and restoring the polluted sites – as
participant organized by SPU

October 3, 2016
Vallabh Vidyanagar

Er. B. Velmurugan 
Dr. Adepu Kiran Kumar

12

13

14

15

16

17

Delivered the lecture on “An overview of
selected renewable energy technologies
developed at SPRERI” and conduct the 
viva-voice examination of Ph.D student

November 24, 2016
at Shri Mata Vishno
Devi University,
Katra, J&K

Dr. M. Shyam

One-day Programme on “Promotion of 
bio-gas plant to bring prosperity in rural 
area”Lecture delivered on “Bio-gas Plants”

December 31, 2016
SDAU,
Sardarkrushinagar

Dr. Gaurav Mishra 
Er. Samir Vahora

Training programme on “Advances in Energy 
management” organized by BVM Engineering 
College; Lectures delivered and site visit to 
M/s Vidya Dairy and Solar refrigeration 
system at AAU, Anand
•    Useful biomass technologies for meeting 
     thermal and power requirements
•   Techno-economic status of solar energy
     technologies in the country

January 03, 2017 BVM 
Engineering College, 
Vallabh Vidyanagar

Dr. Gaurav Mishra
Dr. Mukul Dubey
Er. B. Velmurugan
Er. Asim K. Joshi and
Er. Sampath Kumar

Participated in Management development 
program on presentation skills, public 
speaking and interpersonal communication,
IRMA

January 4-6, 2017 
Anand

Er. B. Pradeep Kumar

Vibrant Gujarat Global Summit 2017 January 11, 2017
Gandhinagar

Dr. Mukul Dubey
Dr. Adepu Kiran Kumar

Meeting of Doctoral Progress Committee 
of two Ph.D students of GTU, CSIR-CSMCRI

January 12, 2017
Bhavnagar

Dr. M. Shyam

August 5, 2016
Vishakapatnam

September 15, 2016
GUJCOST,
Gandhinagar,

September 23, 2016
SPRERI, Vallabh Vidyanagar

September 28-29, 2016
SPRERI, Vallabh Vidyanagar
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18

19

20

21

22

23

24

Sr. No. Details of the program m e Date and place Scientist

Lecture –cum-interaction session on recent 
trends and overview of important bio-energy 
tehnologies  for dairy farmers

January 17, 2017
NDDB, Anand

Dr. Madhuri Narra
Er. Asim K. Joshi

Winter School on “Water and energy security 
in the arena of climate change” Lecture 
delivered
 • Climate change and energy security
 • Solar energy utilization towards pumping

January 18, 2017
Anand Agricultural 
University, Godhra

Dr. M. Shyam
Dr. Mukul Dubey

Delivered lectures on Solar thermal cooling January 19, 2017
NDDB, Anand

Er. Asim Joshi

Annual review workshop of consortium
research project on Energy from Agriculture- 
Presented progress reports for 16-17 and 
proposed programme for 17-19 in respect of 
Bio-conversion and  Thermo-chemical 
conversion

January 29, 2017
MPAUT, Udaipur

Er. B. Velmurugan
Dr. Jay Pandey
Dr. Adepu Kiran Kumar
Dr. Madhuri Narra
Er. Pradeep Kumar

ndII  Annual review workshop of consortium 
research project (CRP) on Energy from 
Agriculture- Presentation of annual 
progress report of SPRERI Centre

January 30, 2017
Udaipur

Dr. Jay Pandey
Er. B. Pradeep Kumar

20 “Workshop of All India Coordinated 
Research Project on Energy in Agriculture and
Agro-based Industries, ICAR-CIAE, Bhopal. 
Presented progress reports for 2016-17  and
proposed programme for 2017-19 in  respect 
of Solar Energy, Bio-conversion, 
Thermo-chemical conversion, Liquid Bio-fuels,
Demonstration of RE Systems and Energy 
Management in Agriculture  Activities.

Jan. 30–Feb. 1-2,2017
MPAUT, Udaipur

Dr. Gaurav Mishra
Dr. Mukul Dubey
Er. B. Velmurugan
Dr. Jay Pandey
Dr. Adepu Kiran Kumar
Dr. Madhuri Narra
Er. Samir Vahora
Er. Pradeep Kumar

27

28

29

30

February 07, 2017
Charotar University of 
Science and 
Technology, Changa

Expert of Renewable Energy on 
Committee to plan establishment of P D 
Patel Centre of Excellence

Dr. M. Shyam

26 February 11, 2017 
Navrachna University, 
Baroda

Er. Asim K. Joshi and 
Er. Sampath Kumar

Delivered lectures on solar drying 
technologies and solar thermal cooling

From Rice Straw Burning to Bio-gas: An 
Outlook for Responsible Innovation,
A Brainstorming for Science and Policy

February 14, 2017
IIT New Delhi

Prof. B.S. Pathak and 
Dr. Madhuri Narra

February 17-18,2017
Junagadh Agricultural 
University, Junagadh

Dr. Gaurav Mishrath13  AGRESCO (Agril. Engg) sub-
Committee meeting-2017

Interactive meet on “ Solar Technologies” at 
Mahatma Gandhi Institute for Integrated 
Rural Energy Planning & Development ; 
Lectures delivered 
·  Solar thermal cooling 
·  Solar drying technologies

February 18, 2017 
Amrol (GEDA), Anand

Er. Asim K. Joshi and 
Er. Farha Tinwala

Annual Review Meeting of NASF Project 
“Development of solar-hybrid refrigeration 
technology for on-farm safe transient 
storage of horticulture produce"

February 22, 2017
New Delhi

Dr. Mukul Dubey

25

External examiner for student's project 
evaluation

February 07, 2017 SDAU, 
Sardarkrushinagar

Dr. Gaurav Mishra

30



Sr. No. Details of the program m e Date and place Scientist

31 Awareness Workshop on Guidelines for 
Access to Biological Resources under the 
Biological Diversity Act, 2002.

February 24, 2017 
Ahmedabad

Dr. Madhuri Narra

32 Delivered lecture on preservation of agro-
produce by solar drying and cooling

February 25, 2017 
Sankalp Sanstha 
Krishi Vigyan Kendra, 
Madhya Pradesh

Er. Asim K. Joshi

33

34

35

GEF-UNDP Small Grants Programme 
Working Meet

March 15-17, 2017
Ahmedabad

Dr. Gaurav Mishra 
Er. Samir Vahora 
Er. Asim K. Joshi and 
Er. Jignesh Makwana

Meeting with officials of M/s Mother Dairy 
and Urja Biosystems regarding bio-
methanation plant

March 18, 2017
New Delhi

Dr. Gaurav Mishra
Er. B. Velmurugan

Students training programme meet on “ 
Solar Technologies” at Mahatma Gandhi 
Institute for Integrated Rural Energy
Planning & Development; Lectures delivered 
• Solar thermal technologies
• Solar/Biomass technologies 
• Solar PV technologies

March 22-24, 2017 
Amrol (GEDA), Anand

Er. Asim K. Joshi, 
Er. Farha Tinwala and 
Er. Sampath Kumar

Papers Published 
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Research Projects Pursued
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Visitors 
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SPRERI Team
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Balance sheet as on 31.03.2017
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