
Contents

List of contributors xi
Preface xv

1 Techno-economic study of off-grid renewable energy systems in
Pindar and Saryu Valleys, Uttarakhand, India 1
S. Chauhan , R. Pande and S. Sharma
1.1 Introduction 1
1.2 Review of literature 4
1.3 Study area and methodology 7
1.4 Assessment of components 8
1.5 Techno-economic feasibility of off-grid renewable energy system

in Khati village, Pindar Valley 10
1.6 Techno-economic feasibility of off-grid renewable energy system in

Jhuni 16
1.7 Summary and conclusion 22

Acknowledgments 23
References 23

2 Analyzing predictive ability of artificial neural network—based
short-term forecasting algorithms for temperature and wind speed 25
J .A. Sunglee and Y. Beeharry
2.1 Introduction 25
2.2 Literature 26
2.3 Methods 30
2.4 Results 35
2.5 Discussion 61
2.6 Limitations and future predictions 63
2.7 Conclusion 63

Acknowledgments 63
References 67

3 Role of renewable energy in attaining sustainable development 69
Mayank Pandey, Deepak Gusain and Saket Sharma
3.1 Introduction 69
3.2 Types of energy sources 70
3.3 Impact of conventional energy sources: a brief outlook 71



vi Contents

3.4 Renewable and clean energy: the sustainable way 72
3.5 Digitalizing and applying new technologies to the sustainable

energy sector 75
3.6 Issues and challenges 77
3.7 Conclusion 78

References 79

4 Biogas from waste and nanoparticles as renewable energy : current
status and outlook 81
Manish Kumar Dwivedi, Suvashish Kumar Pandey and
Prashant Kumar Singh
4.1 Introduction 81
4.2 Renewable energy resources 82
4.3 Waste as a renewable source 83
4.4 Nanoparticles for biomass conversion 89
4.5 Advantages and disadvantages of biogas technologies 95
4.6 Future predictions 98
4.7 Conclusion 99

References 99

5 Microbial fuel cells: potentially sustainable technology for
bioelectricity production using palm oil mill effluents 105
Sylvester Chibueze Izah, Ayobami Omozemoje Aigberua and
Arun Lai Srivastav

5.1 Introduction 105
5.2 Environmental impacts of palm oil processing wastewater 107
5.3 Architectural designs of microbial fuel cells 110
5.4 Bioelectricity potentials from palm oil mill effluents 114
5.5 Intrinsic and environmental factors influencing bioelectricity

production from palm oil mill effluents using microbial
fuel cell technology 114

5.6 Essential microorganisms for palm oil mill effluent treatment
and bioelectricity production 119

5.7 Sustainability of palm oil mill effluents for bioelectricity
production 120

5.8 Development of smart energy generation and distribution
system using artificial intelligence 120

5.9 Limitations 121
5.10 Conclusion 122

References 123

6 Applying artificial intelligence to predict green concrete compressive
strength 131
Sarvesh PS Rajput
6.1 Introduction 131



Contents vii

6.2 Research methodology and literature review 135
6.3 Current trends and applications 137
6.4 Comparative study based on results or case study 140
6.5 Discussion 144
6.6 Limitations and future perspectives 144
6.7 Conclusion 145

References 145

Case study analysis of solar tree for public spaces
S Selva Anand and B A Mookambika

151

7.1 Introduction 151
7.2 Proposed system 154
7.3 Case studies 155
7.4 Experimental results 161
7.5 Conclusion and future scope 170

References 171
Further reading 172

Recent advances in the production of renewable biofuels using
microalgae
Lata Rani, Arun Lai Srivastav, Jyotsna Kaushal,

173

Ajmer Singh Grewal, Ashutosh Kumar Dubey,
Abhishek Kumar and Sushil Kumar Narang
8.1 Introduction 173
8.2 Microalgae biomass harvesting 175
8.3 Microalgae for biofuel production 177
8.4 Methods for extracting biofuels using

microalgae 178
8.5 Challenges ahead 180
8.6 Machine learning techniques in biofuel production 181
8.7 Conclusion and future directions 182

References 183

Artificial intelligence and technology in weather forecasting
and renewable energy systems: emerging techniques and
worldwide studies 189
Vishal Dutt and Shweta Sharma
9.1 Introduction 189
9.2 Literature review 197
9.3 Current trends 199
9.4 Discussion 204
9.5 Limitations and future predictions 205
9.6 Conclusion 205

References 206



Contentsviii

10 Different normalization techniques as data preprocessing for
one step ahead forecasting of solar global horizontal
irradiance 209
Pardeep Singla, Manoj Duhan and Sumit Saroha
10.1 Introduction 209
10.2 Literature review 210
10.3 Materials and methods 212
10.4 Results 220
10.5 Discussion 223
10.6 Limitations and future predictions 226
10.7 Conclusion 227

References 227

11 Artificial intelligence-driven power demand estimation and short-,
medium-, and long-term forecasting 231
Dwijendra Nath Dwivedi and Abhishek Gupta
11.1 Introduction 231
11.2 Load estimation challenges 231
11.3 Factors influencing aggregate demand 232
11.4 Literature 233
11.5 Methods 234
11.6 Results 238
11.7 Discussion 240
11.8 Limitations and future predictions 240
11.9 Conclusion 241

List of abbreviations 241
References 242

12 Challenges and remediation for global warming to achieve
sustainable development 243
Mohammad Yusuf, Leila Bazli and Bawadi Abdullah
12.1 Introduction 243
12.2 Literature review 244
12.3 Recent advances in CO2 capture and utilization 253
12.4 Limitations and outlook 254
12.5 Conclusion 255

References 255

13 Utilizing artificial intelligence for environmental sustainability 259
Neha Mumtaz, Tabish Izhar, Govind Pandey and
Pawan Kumar Labhasetwar
13.1 Introduction 259
13.2 Artificial intelligence—the game-changer 263
13.3 Artificial intelligence and nature: better together for enabling

environmental sustainability 264



Contents ix

13.4 Unintended consequences of artificial intelligence 267
13.5 Challenges of using artificial intelligence in environmental

sustainability 267
13.6 Conclusion 268

References 269

14 Alleviating biogas generation with waste biomass: a renewable way
forward? 281
Dipankar Ghosh, Somalia Saha, Arpan Roy Chowdhury,
Rumi Gharami and Suvasree Fouzdar
14.1 Introduction 281
14.2 General outline and potential of waste biomass 282
14.3 Historical and chemical standpoints of anoxygenic acquisition

for microbiological gas genesis 284
14.4 Microbial community analysis of anaerobic digester in biogas

production 287
14.5 Biogas production pretreatment avenues 289
14.6 Improving biogas production through genetic and metabolic

engineering approaches 292
14.7 Future outlook 295

Acknowledgment 296
References 296

15 Renewable energy and sustainable development: A global approach
towards artificial intelligence 305
Nagendra Kumar, Dheeraj Kumar, Apurba Layek and Sunil Yadav
15.1 Introduction 305
15.2 Recent sustainable development using renewable energy

technology 308
15.3 Artificial intelligence and sustainable development 310
15.4 Renewable energy for sustainable rural development: synergies

and mismatches 311
15.5 Biomass resource assessments 312
15.6 Case studies 314
15.7 Conclusion and future perspectives 322

References 324

16 Data-driven predictive model development for efficiency and
emission characteristics of a diesel engine fueled with
biodiesel/diesel blends 329
Prabhakar Sharma
16.1 Introduction 329
16.2 Literature 330
16.3 Methods 335
16.4 Results and discussion 340



Contents

16.5 Limitations and future perspectives 346
16.6 Conclusion 346

List of abbreviations 347
References 347

17 FWS-DL: forecasting wind speed based on deep learning
algorithms 353
S. Oswalt Manoj, J.P. Ananth, M. Rohini, Balan Dhanka,
N. Pooranam and Sajeev Ram Arumugam

17.1 Introduction 353
17.2 Contributions to existing work 356
17.3 Literature review 356
17.4 Materials and methods 358
17.5 Methods 358
17.6 Gated recurrent units 362
17.7 Bidirectional long short-term memory networks 365
17.8 Convolutional neural network with long short-term memory 369
17.9 Results and discussion 370

17.10 Limitations 372
17.11 Conclusion and future work 373

References 373
Further reading 374

Index 375


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]
	[Seite 5]
	[Seite 6]


