
,zO\\3Zfyq(1 
Contents . 

Foreword by Parooq Abdullah .................................................................................. viii 


Acknowledgements ..... .......... ..... ............. .... ... ....... ...... ... .......... ........... ............ ....... xxvi 


Abbreviations ......................................................................................................... xxvii 


Foreword by Hermann Scheer ...................................................................................... x 


About the Editor and contributors ........................................................................ xvii 


Solar energy for the new millennium 


Global energy system and solar energy • D Yogi Goswami ..................................... 1 


2 Solar energy: resource, technologies, and materials-an overview • 


3 Silicon for solar photovoltaics and emerging materials • 


4 Solar cell technologies: recent advances in research and development • 


6 Solar energy storage: technologies and sizing • 


7 Nanotechnology for efficiency improvements in solar energy • 


8 Information technology for solar project development • 


A Sreekumar ....................................................................................................................... 17 


H S Gopala Krishna Murthy .......................................................................................... 36 


Harin S UllaI ....................................................................................................................... 58 


5 Organic photovoltaics: future hope? • G M Piliai ................................................... 68 


Santanu Bandyopadhyay ................................................................................................ 81 


J R Saunders, D Benfield, and Adidad Amirfazli..................................................... 100 


D V Satya Kumar ............................................................................................................ 110 


Grid-connected solar power 

9 Grid-connected photovoltaics • Rajendra V Kharul ............................................. 118 


10 Concentrating photovoltaics • Pradip Vesvikar 

12 Technical challenges of grid-tied photovoltaic systems • C V S N Murty, 


...................................................... 141 


11 Solar thermal electricity generation • G M Pillal ................................................... 157 


Ashok Ramakrishna, and S Lokabhiraman ............................................................... 184 


Major off-grid solar applications 
13 Solar photovoltaic power for irrigation and water management • 

T S Surendra .......................................................................................~............................. 195 


vi 



14 Stand-alone photovol taics for energy-intensive industries • 


p Jayakumar ......................................................................................................... ,', ......... 207 


15 Techno-economics of solar industrial process heat • 


Shircesh B Kedare ............................................ " ......................................... ' .................... 223 


16 Solar water-heating systems • Ashvini Kumar ........................................................ 240 


17 Evacuated-glass-tube-based solar collectors • M V Rane ..................................... 269 


18 Solar drying for food processing • A Sreekumar ................................................... 284 


19 Solar cooking systems: past and future • Dcepak Gadhia ................................... 301 


20 Solar distillation of water • G N Tiwari and Vimal Dimri ................................... 320 


21 Solar-energy-based air conditioning. Ashish Patki .......................................... , .. 341 


Solar energy development in India 

22 Solar radiation assessment over India • 


Bibek Bandyopadhyay, M K Gupta, and R D Vashistha ....................................... 349 


23 Photovoltaic technology in India: 


24 Solar thermal technologies in India: 


26 Human resource development for the solar sector in India • 


a historical overview • Bharat Bhargava ................................................................. 364 


a historical overview • Ashvini Kumar ..................................................................... 384 


25 Clean development mechanism and solar projects. Amit Kumar ................... 399 


Amit Ray, K P Raghunath, and Arvind Karandikar .............................. , ................ 410 


27 Environmental impacts of solar power generation. Ashwin Gambhir ............ 418 


The solar mission and the way forward 

28 The national solar energy mission: 


history, concept, and critique • V Subramanian .................................................... 435 


33 The economics of solar power. G M Pillai, 


34 Financing solar energy development and accelerating 


29 Material limits, solutions, and policy lessons • G M Pillai ................................... 467 


30 Regulation and the deployment of solar energy • Pramod Deo .......................... 495 


31 Needed: a smarter grid to support solar power • Rajendra V Kharul ................ 515 


32 Institution-building for the solar transition • G M Pillai ..................................... 548 


Rajendra V Kharul, and Pradip Vesvikar .................................................................... 568 


grid parity • G M Pilla I and Surendra Pimparkhedkar ......................................... 590 


35 Progress in India and the way forward. G M Pillai ............................................... 616 


36 The beginning of a new dawn • G M Pillai ............................................................. 635 


Index ............................................................................................................................ 645 



