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A wireless sensor network (WSN) is a wireless 
network consisting of spatially distributed 
autonomous devices that use sensors to 
monitor physical or environmental conditions. 
The high installation cost for wired sensors, 
along with the need to embed sensors in 
complex machinery and inaccessible locations, 
has spurred recent developments in wireless 
sensor networking. Recent advances in 
Wireless Sensor Networks (WSN) have seen 
increasing popularity in variety of applications. 
A WSN system is ideal for an application like 
environmental monitoring in which the 
requirements mandate a long-term deployed 
solution to acquire water, soil, or climate 
measurements. For utilities such as the 
electricity grid, streetlights, and water 
municipals, wireless sensors offer a lower-cost 
method for collecting system health data to 
reduce energy usage and better manage 
resources. In structural health monitoring, you 
can use wireless sensors to effectively monitor 
highways, bridges, and tunnels. You also can 
deploy these systems to continually monitor 
office buildings, hospitals, airports, factories, 
power plants, or production facilities. Wireless 
sensor nodes (WSNs) are employed today in 
many different application areas, ranging from 
health and lifestyle to automotive, smart 
building, predictive maintenance (e.g., of 
machines and infrastructure), and active RFID 
tags.  

 

 

 

Currently these devices have limited lifetimes, 
however, since they require significant operating 
power. The need shared by most WSNs for long 
lifetimes and small form factors does not match up 
well with the power density of available battery 
technology. This could limit the use of WSNs due 
to the need for large batteries. Energy harvesting 
could therefore be a solution to making WSNs 
autonomous and could thus enable widespread 
use of these systems in many applications. By 
definition, wireless autonomous sensors must not 
depend on an external power supply. 
Conventionally, such devices have been powered 
by primary (non-rechargeable) batteries which are 
replaced when depleted.  
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Recent progress in the development of energy 
harvesting technologies, scavenging electrical 
energy from solar and wind powers, 
electromagnetic sources, light, ocean waves, 
piezoelectricity, thermoelectricity, and physical 
motions such as mechanical vibrations, acoustic 
waves, airflow etc, now permits sensors to be 
free from the constraints of operation from 
primary batteries. In order to effectively use 
harvested electrical energy, it must be 
‘buffered’ in capacitors or secondary 
(rechargeable) batteries. Ambient energy 
harvesting is also known as energy scavenging 
or power harvesting, and it is the process where 
energy is obtained from the environment. There 
is plenty of power in the environment and there 
are multiple options available to tap into this in 
order to power autonomous sensors. However, 
at this moment, there is no one single solution 
for all applications—each power system needs 
to be customized to its specific application and 
also, it may require simultaneous use of two or 
more energy harvesting technologies.  

The literature review shows that no single 
power source is sufficient for all applications, 
and that the selection of energy sources must 
be considered according to the application 
characteristics. The variety of resources is 
summarized according to their characteristics: 
 

  Huma n  Bod y:  M ech an i ca l  an d  
th er mal  (h ea t  v ar iat ion s)  e ne rg y  
can b e g e ne rat e d f rom a  h uma n  
or  an im al  bo dy  by  ac t io n s  su ch as  
walk in g  an d r un n in g;  

 

Energy harvesting for Wireless Sensor Network Applications  …….. 

  Nat u ra l  En er gy:  W in d,  w ate r  f low,  
ocea n wav e s,  a n d so l ar  e ne r gy  ca n  
prov i de l im it l es s  e n er gy  a va i la bi l i ty  
f rom th e e nv i ro nme n t;  
 

  Mec ha ni ca l  En er gy :  V i b rat ion s  f rom  
mach i ne s,  m ech an ica l  s t r es s ,  s t r a i n  
f rom h i gh -p re s s ur e  motors ,  
man ufa ct ur i ng  mac hi n e s,  an d wa s te  
rota t io ns  c an b e ca pt ur e d  an d u s ed  
as  am bi e nt  m ec ha nic a l  e ne rg y  
sou rce s ;  
 

  The rma l  E ne rg y:  W as te h eat  e n er gy  
var iat ion s  f rom  f ur nac e s ,  h ea te rs ,  
an d f r ic t io n so urc es ;  
 

  L ig ht  E n er gy:  T h is  so urc e ca n b e  
d iv i de d in to  two ca te gor ie s  o f  
en e rgy :  i n door  room l ig ht  an d  
out door  s u nl ig h t  en er gy .  L i gh t  
en e rgy  c an b e ca pt ur e d v ia  pho to  
se n sor s ,  pho to  d iod e s,  an d so la r  
pho tovo l ta ic  (PV)  pa n el s ;  an d  
 

  E lec trom ag n et ic  E ne rg y:  In du ctor s ,  
co i l s ,  a nd t ra n sform e rs  can b e  
cons i de re d a s  am bi e n t  e ne rg y  
sou rce s,  de p en d in g on how muc h  
en e rgy  i s  n e ed e d for  th e  
ap pl ica t io n.  

 Additionally, chemical and biological sources 
and radiation can be considered ambient 
energy sources.  

 

The talk would cover a comprehensive overview 
of such energy harvesting techniques and 
compare their suitability for sustainable 
development of Wireless Sensor Network 
applications. 

 

Dr. Arvind Shaligram 
Head, Dept. of Electronic Science 
University of Pune 
ads@electronics.unipune.ac.in  
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“We love those 
subjects which 
we understand 
and later work 
on it.” 
            -N. M. Kulkarni 
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Membership Type Fees (Rs.) 

1. Patron Members 10,000 

2. Life Members 2,000 

3. Ordinary members 500 (per year) 

4. Student  200 (per year) 

 

Membership drive Months – March 2012 & April 2012 

“Let us work towards 
Excellence in Electronics 
for the betterment of 
society” 
-N. M. Kulkarni 
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SPEED Memberships Details 

 

Editorial team of  SPEED e-Newsletter 

Publication of lab manuals specially prepared for two days state level on 

Digital system design using VHDL on CPLD board workshop at Modern College 

Prof.G.M.Tarate, Prof.S.R.Chaudhari, Dr.A.D.Shaligram, Principal Dr.R.S. Zunjarrao, 

Dr.M.B.Patil(IIT Bombay), Prof.U.N.Kothavade, Prof.D.B.Gaikwad 

. 

mailto:nmkulkarni123@yahoo.com
mailto:rknerkar@rediffmail.com


  

State level workshop on Digital system design using VHDL on CPLD board 
at Modern College 
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SPEED 

Dr. A. D. Shaligram 

(Chairman) 

Dr. P. B. Buchade 

(Secretary)  

Prof. S. R. Chaudhari 

(Treasurer) 

Dr.M.B.Patil explaining the  features of 

Virtual Lab, IIT, Bombay 

 

 

Prof. D.B.Gaikwad explaining 

peripheral board & Participants 

performing practical   

 

 

 

http://www.buy-expo.com/
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Organized by Department of Electronics, 

Symbiosis College, Pune on 9/2/2012 

Dr. HrishikeshSoman 

Prof. J.V. Khedkar 

Dr.MadhukarZambare 

Organized by Department of 

Electronics, Symbiosis College, on 

9/2/2012 

INTERCOLLEGIATE 

ELECTRONICS  

QUIZ 2012 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prize distribution function  

 

             Circuit building competition 

 

Poster competition 

 

Guest lecture by Prof. J. V. Khedkar 

Activities & Events 

at Symbiosis 

College, Pune 
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AGM 12-02-2012 
Fergusson College, 

Pune 
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Dr. Nitin Kulkarni 
Dept. of Electronic Science 
Fergusson College, 
Pune 411004 

Answers of  Cross-Word Puzzle of  Feb. 2012 
Oscilloscope 

 

 

 WSN Application 

 

 

 

Phone  020 6686 6043 
Mobile  92253 40987 
E-mail  
nmkulkarni123@yahoo.com 

Get connected to SPEED. 

We will be on the Web 

shortly  
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                                    Student’s corner: CROSS WORD PUZZLE   
  

Crossword on Signal & Function Generators 
                                              Hemant Yashwant Satpute 
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                  Student’s corner: CROSS WORD PUZZLE 
Across 

 
3. ___ knob on signal generator front panel selects 

sine or square wave output (8) 
5. To vary the ____ of square wave from 30% to 

70% signal generators will also have symmetry 
control knob (8) 

6. _____ (IC 741) comparator may be used to 
generate basic waveform as a square wave in 
Signal Generator (5) 

7. Signal generator serves as a ___ of signals (6) 
9. Frequency ___ in signal generator selects the 

frequency range over 5 decades from 10 Hz to 1 
MHz (10) 

12. Schmitt trigger circuit is a special ____ circuit (10) 
13. This knob provides ground reference for output 

of signal generator and also for the external Sync 
Input  (6) 

14. ____ knob energizes the signal generator in ON 
position (5) 

15. IC 555 _____ multivibrator can be used as a Square 
wave generator for basic waveform in Function 
generator (7) 

18. In a function generator, we can obtain ___ signals 
simultaneously as an output (3) 

19. Signal generator provides ___, square, triangular 
and sometimes saw tooth waveforms also (4) 

20. Signal generators provide wide ___range from 1 
Hz to few hundred KHz (9) 

21. An ___ circuit is a popular circuit used to generate 
triangular wave from sine wave (10) 

 

Down 

 
1. A ____ circuit converts sine wave into square wave 

without changing its frequency (14) 
2. ___ panel in signal generator selects the 

frequencies in different ranges (17) 
4. Function generator provides all the waveforms 

with variable ___ facility (9) 
5. Practical signal generator uses ___ wave signal as 

a primary waveform and then generates 
remaining waveforms from it (6) 

8. The ____ of Sine to square audio signal generator 
is Wien Bridge oscillator (5) 

9. Function generator is not a ___ instrument but it 
is a Test instrument (9) 

10. The sine wave output in a signal generator is 
taken out through a ____ amplifier for low output 
impedance (8) 

11. ___ Generator provide typical standard 
waveforms required to test different electronic 
circuits like amplifier, counter etc (7) 

15. The ___ in a signal generator is used to vary the 
output voltage amplitude in steps (10) 

16. The primary block diagram of a signal or function 
generator includes ___ basic blocks. Primary 
waveform generator, An Integrator, Square to 
sine wave converter (5) 

17. In a signal generator, ___ oscillator provides basic 
sine waveform as a primary waveform (10) 

19. ____ Input knob is provided to signal generator to 
accept external synchronization signal (4) 

 
 

 - Prof. Hemant Y. Satpute 
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