
small-scale wind turbines. Wind rotor is pivoted in vertical plane and it could tilt upward 
due to own drag force. Tilt up systems can exhibit strange gyroscopic movement under 
turbulent conditions. 
 
Wind rotor, the rotating part of wind turbine, has a certain angular momentum, when 
rotating. When wind rotor is tilting upward or inclining to the wind, the direction of 
angular momentum also varies. Then a torque is applied on the wind turbine due to the 
changes is angular momentum of the wind rotor. Then, the motions are corresponding to 
the gyroscopic effect of rotor by the applied torque on it. 
 
At one point wind speed or wind direction is suddenly changed under turbulent condition. 
Series of motions of wind turbine can be happened intermittently. Gyroscopic torque 
depends on change of angular momentum rotor. To avoid the cyclic motion, under 
turbulent conditions, one must be control the rate of changing of angular momentum rotor 
by using an energy absorption device for (EG) shock absorber, and must reduce the 
moment of inertia of the rotor. (1) Catastrophic failure may occur when the cyclic motion 
takes continuously. 
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The main objective of this research is to store the energies embedded in building 
materials in an appropriate database, so that policy decisions can be made regarding 
alternatives. Any building material can have many components which are other materials) 
and also be a part of a higher level material. The energy in a building material will in 
general comprise production energy, energy to transport its component materials and the 
energy embedded in those materials. All these energies can also be classified according to 
input energy type as biomass, fossil fuel and electrical energy. 
 
There are three tables, namely Data, Samples and Relations, that are used to structure the 
data in a relational database. The final energies of all the materials is stored in the Data 
Table. The calculation can be based on average, maximum or minimum energies. The 
Samples Table relates the material described in the Data Table to the various samples that 
are available. The Relations Table defines the component parts of each sample. There are 
many relationships between the Data and Sample Tables and between the Amples and 
Relations Tables. 
 
A typical output from the database is that 10m2 of brick work has an average energy of 
9731 MJ (range of 6210 -11610 MJ0. Of this, the energy embedded in the actual bricks is 
by far the greastest, having an average energy of 8912 MJ (range of 5482 – 10701 MJ). 
This large energy in the bricks is made up largely of biomass energy input (8827 MJ). 
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