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Abstract 

This research aims to develop the alternative 

energy resource for the natural stability and conservation in 

Mae Hong Son province. The research consists of five 

mains process; (1) create the cooperation between local 

official sections, for instance; 7th infantry regiment task 

force,    36th ranger regiment task force  , Protected Area 

Regional Office 16 (Mae-Sa-Rieng) , sub – district 

administrative organization, communities, and researchers. 

Developing the alternative energy resource, like the electric 

energy from the wind and natural water resource, is a 

mission for Thai border stability of military operation base 

and Protected forest operation base  including the lights for 

communities, (2) design and build the generator according 

to the alternative energy resource from the wind and water 

which based on appropriate area, (3) design the 

communication system between border line operation base  

and commanding officer due to the energy from the 

alternative resource, (4) build the alternative energy 

resource knowledge center at sub seven infantry regiment  

and ,  sub thirty six infantry Scout Trooper regiment , (5) 

evaluate the research result as the fundamental data of 

network to other areas. The results show how to involve 

with the process to participate in developing the alternative 

energy to seven infantry regiment and,  sub thirty six 

infantry Scout Trooper regiment soldier through the 

knowledge, understanding, and practicing. The satisfaction 

is in the high level which means they could design, build, 

and install the alternative energy tools to produce the 

Horizontal and Vertical Axis Wind Turbine sized 240 W 12 

VDC, Micro – Hydro Electric Turbine sized 2 kW 220 

VAV, Water Wheel Electric Turbine sized 2 kW 220 VAC 

/12 VDC, and the application of Hybrid Wind Turbine and 

solar cell systems. The electricity produced from those 

tools can be the reserved energy for 23 army camps and 

two villages along Salavin River and on the high mountain 

in Muang District, Pang Ma Pa District, Pai District, Khun 

Yuam District, Mae Sa Riang District, and Sob Mei District 

in Mae Hong Son Province. Furthermore, there is a 

network between the local military section and 

communities. They are able to expand their experience 

about the knowledge and understanding, and apply the 

alternative energy worthily.hes the  

Keyword: Renewable Energy, Micro hydro-electric, Water 

wheel Electricity, Wind   Turbine 
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e           =   Nd  dt.      (1) 

N =  

   = B.A 

 A = lx 2 r       (2) 

             e          = NdBA/dt.       (3) 

              e         = NdBlx 2 r/dt.       (4) 

              e         = Nlx Bd2 r  /dt. 

B =  / . .   

e          =            N lx Bd(2 r)  /dt                  (5) 

(2 r)   =   1  

 = d (2 r)  /dt        (6) 

              =  =  2 f       (7) 

  f          =    =  n 

 rpm  =  60 n      (8) 

(6),(8)  (5) 

 e              =            N lx B 60 n        (9) 

    e    = K n        (10) 
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2.1   

  

 

2.1 :    

 (Alignment):   , ,  

 (Shaft thread):    

  :   ,   

   100  < 300 gf 

 2.2   

 (Voltage) : 10 vac     455  

 (Current): 0 – 15 Aac   

  (Power) : 200 watts Max. 

 Cut in speed:  450  

 Max. speed :  900  
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1.   

 (Mile/Hour mph)    (Foot/Minute 

ft/min)   (Kilometer/Hour km/h)  

  (Meter/Second m/s)   

  1000   60  

  60  (Kilometer/Hour km/h x 1000 / (60 x 

60) = Meter/Second)   

2.  (Starting Wind 

Speed)  (Friction)  

 (Cogging Force)  (

 3-3.5 )         
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3.  

 (Cut-in Wind Speed)  

(  3.5-4 )                

4.   (Rated 

Wind Speed)  (

 10-12 )  

5.    

 (Cut-out Wind Speed)  

(  15 )          

6.    

(Maximum Wind Speed)   

 (  20 ) 

7.   

   

 ( )   2  

  (Foot)  (Meter) 

8.  

  

 1   

     

9.    

  (Watt)  

(Kilowatt) 1  1000   .

  

 .  

 

10.    

 250  4   = 250  x 4 



viii

 = 1000 -   1 -   1 
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-   -  (1  = 1000 ) 

    

             

         
  

 2   (Vertical Axis Wind Turbine  

VAWT)  (Horizontral Axis Wind Turbine  HAWT) 
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   (Watt output) = 0.00508 x  x ( )3 x    

  =  x       

 =  

 

180  = 0.00508 x  x 20  x (0.4x0.7) 

  = 180/(0.00508) x 153 x 0.28 

3.14 r2  = 15.818 

 r2  = 15.818/3.14 

   = 5.037 

  r = 2.24  ft. 

     6      3    3  

  

 

    PVC  

  
  2   

  (Power, Watt) 

  

             

Power (Watt) = 1/2 X Air density X Swept area X Wind velocity3 

 

 

  

Air density       1.23 

   



x

Swept area       

22 / 7 X 2Wind velocity    

 (  3) 

 

 

 2  (r = 1 ) 

 8  

     

 (Wind power)   = 1/2 X 1.23 X (22 / 7 X 12) X 83                       

= 0.5 X 1.23 X 3.1416 X 512                                          

= 989.227   0.989227  

 

( )

(  45 % ) (  

95%)  (  85%)                     

 

 

            

   

 

 (RPM)   =  (m/s) X TSR X 60 / (22 / 7 X D) 

 =  (m/s) X TSR X 60 X 7 / (22 X D)  

 

  

TSR (Tip Speed Ratio)   .
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 22 / 7 

 

 

 



xi
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 8  

  

  = 8 X 5 X 60 X 7 / (22 X 2)          

= 16800 / 44           

= 381.81           

 

  (Torque)  

 

    

 D  2    (r)  1  

 
 

    

 

 =  (Wind power)  60 / (3.1416  (RPM) 

                 = 989.227 60/(3.1416 381.81) 

  = 5.045 Nm 

 

 Cut-in Wind Speed  3.5-5  

 12   1-5 

  60-275   

 5-10   500 – 600  
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+    =    16      kg 

                                                =    3.5     kg 

                                      =    2.5     kg 

                                             =    25.5  26  kg 
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 Center of gravity  = 50 cm 

  

 

 
 

 2  (Wind load) 

  

 11 – 25 m/sec  

   

 

 (Wind load) = SA  V2 0.00431   lbs 

    

SA =    (ft2) 

V =    (Knott)    

 

 = 50.784 kgf   4  

  = 203.568 kgs   204 kgf 

 Free body diagram  
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  X (Bending Moment at X)    P(x)=P*x 
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1.  Bending Moment  5  

 CG  0.50    P=26.0 .,x=0.50 . 

 Bending Moment  = P*x 

                          = 26.00x0.50 

                                         =13 kg-m. 

2.  (Bending Moment)  

           P =   11 – 25 m/sec  204  (kgf) 

                   = 204.0 kgf. 

           Bending Moment at X=0 m, ( ) X= 4.5 m( )   X= 9 m 

( ) 

   ( Bending Moment )  X=0   = P*x     

                                                                    = 204.0 kg x 0.0m 

                                                               = 0.0kg-m. 

          (Bending Moment)  X=4.5  =  204.0 kg x 4.5m 

                                                                 =  918 kg-m  

  (Bending Moment )  X=9.0 =  204.0 kg x 9.0m 

                                                                    =  1836 kg-m  

3.  (Bending Moment)  

          (Bending Moment)   X=0 

                                                  =  +  

                                            = 0+13.0 

                                              = 13.0kg-m. 

  (Bending Moment)   X=4.5 m 

            =  +  

                                              = 918 +13.0 

                                            = 931.0 kg-m. 

       

 (Bending Moment)   X=9.0 m 

    =  +  

                                = 1836 +13.0 



xvii

                                 = 1849.0 kg-m 

 Fy  SS400  

                                    Fy = 4000 kg/cm2   = 4000 ksc 

                                 Fs = 0.65Fy 

                         =  0.65x4000 

                            Fs   =  2,600ksc.  

              (Bending Moment)  =  1849.0kg-m.                          

              100 . .    5 . . 

              Stresses        Fs=M*Y/I 

              M=Max Moment.  = 184900.0 kg-cm 

             y=  = 50 mm. =   5 cm 

             I=Moment of inertia can be expressed as 

               I  = 0.0491 (do
4 - di

4)            

          I =  (cm4)                                                                               

                  do =  (cm)                                                              

                     di =   (cm) 

                   Moment of Inertia 1369.92. cm4 

                  Fs  = M*Y/I 

= 184900 5/1369.92    =  674.85ksc < 2600 ksc  

    

 

 
                

 

 

  9   20

. .  20 . .  1.0 . . SS400 

 50 . .   .637 . .   

 1/ 3  2 / 3    4  
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12 V. DC.   

  

 
 

 

  2   3   

   150, 200  250  

 (Pole)  

 

                     

                   

F  (Hz) = N  ( ) x P  (Pole) / 120 

 

 

 550   
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4.  

  �  

50 . . 25 . .  1.5 . .   1100 . .  

 2200   700 . .  
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5.  (Yaw bearing) 

  

  (Yaw Bearing) 

  (Tail Vane) 

 (Upwind turbine)   
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