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ABSTRACT

This article describes the linkage that exists among the various al-
ternative power sources in the hybrid system. The wind energy system, 

-

Wind, solar and biomass energy systems can be used in remote areas. 
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As we know, during the summer solar radiation is generally at its 
peak and when the winds are the weakest. During the winter season, 

during the summer. Whereas, the wind turbine produces more output 

over the year. Thus, a hybrid system can be a better option than wind, 
solar or biomass alone.

and wind energy generated by the energy conversion devices must be 

complement each other.

cut using a commercially available saw cutting machine. The wood, hav-
-

were cut into the desired size in the saw mill and segregated manually 
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system to be used in other locations, 

resources in the proposed location. 
By developing such a hybrid system, 

economical.

Several correlations among 
these subsystems and the interrelated 
parameters have been thoroughly 

-

Figure 1. Existing 1.6 kW Solar-wind Hybrid System (RGTU 2007)

Figure 2. Existing 10 kW Biomass 
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and environment limitations are considered. The mathematical modeling 

on each other.

-

-

recorders, wind speed recorder, thermocouple, etc.
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ρ

the electric grid are the total wind rotor area (m2

area (m2 -

were obtained with an anemometer at ground level as stated earlier in 

-

sustainable electricity power supply. Monthly variance is minimized 

-

determined. Because a solar photovoltaic system is too expensive, its 

in the hybrid system over the year.

The relationship between solar power, wind power and biomass 
power availability can best be explained by calculating the correlation 

radiation and wind speed data, as well as their statistical analysis, are 
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-

among various subsystems (i.e., solar-wind, wind-biomass, and solar-

between two power sources according to its power availability over 

-
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source is calculated to check the correlation between them according to 
-
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biomass is that both supplement each other. Only power production 
-
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-
relations is to be able to predict some criterion variable power sources 

-
ation in which multiple correlation analysis is used. These data relate to 

 The multiple correlation RS.BW

power source that is being predicted by a best weighted combina-
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-

are larger in the summer season and smaller in the winter season because 

power availability shows a consistent variation, but the wind power 

ambient temperature variations. The total power potential shows little 
variation throughout the year, but it is totally dependent on atmospheric 
conditions to obtain sustainable power according to desired power. One 
more power element is added, thus making it solar-wind-biomass hybrid 
system. This illustrates that by using a solar-wind-biomass hybrid sys-
tem, a continuous and nearly constant sustainable power output could 
be generated that can utilize the solar, wind and biomass potentials in 

in August. The correlation between the solar and wind energy avail-

a complementary nature and positive sign means they supplement each 
other.

-

variable that correlates most negatively with biomass is wind, with a cor-

2. r2 represents the 
-

2
SB

-
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correlating positively with biomass as solar, it has a negative correlation 

combining solar and wind together in some way that we can improve 
on the prediction that is made when only selecting solar. By using both 

a better correlation with the criterion biomass power source.
The three correlations are the inter-correlations among the three 

primary variable power sources: the two predictor power sources and 
the criterion power source.

correlated with biomass, we selected solar because it had the higher 

2

The multiple correlations RB.SW combining both predictors together 
-

2

Whether we consider the increase in the correlation or the increase in the 
-

the criterion power source than only using one predictor variable. There 
is some improvement in the predictability in this case.

Combining two or more predictor variables will enhance or in-

-
timate some criterion, there must be some reasonable correlation (either 

over and beyond what only one predictor power source would do.
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the predictor power sources will correlate with each other at a moderate 
level. Thus, it is better to select the predictor power source that correlates 
reasonably well with the criterion power source but does not correlate 
very highly with each other.

could produce a constant total power throughout the year continuously 

-

power generators. Because a solar-photovoltaic system is too expensive, 
its size is limited to supply the base load only.

-
-

ing biomass power source constant appears to be a better combination 

areas.

-

to various geographical locations and in remote areas, where electricity 
is not available.
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