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EOS Power Analysis

The SatLab graph below analyzes the power output of an Earth Observation Satellite un-
der maximum solar gain.

The script that generated this graph is shown below.

Note: This example was generated in  seven seconds with 1.2GHz Pentium 4 under
Linux.

Script 
%      Demo:  EOS sat el l i t e
%
%      Thi s demo set s up a sat el l i t e f or  ear t h obser vat i on t hat  passes
%      over  t he ear t h at  noon f or  opt i mum l i ght  condi t i ons
%

r emoveAl l ;
c l ear Gr aphi c( ) ;
set Si mEpoch( 2000, 3, 21, 12, 0, 0) ;
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Figure 1: Calculated EOS power levels
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addEpoch( ' equi nox' , 2000, 3, 21, 12, 0, 0) ;
addSat el l i t e( ' EOS Sat ' , 7171, 0, 98, 0, 0, 0, ' equi nox' ) ;

%ear t hst at i on
ear t h0 = " Fr ankf ur t " ;
addSt at i on( ' Fr ankf ur t ' ,  I _ear t h,  10,  50. 05,  8. 4,  0. 1) ;

dt i me=100;
al phal ef t  = 45 * d2r ;
al phat op  = 0  * d2r ;
al phar i ght =- 45 * d2r ;

set Si mTi me( 0) ;
set Si mSt epSi ze( dt i me) ;

t =0: dt i me: 120* dt i me;
f l ef t  = r ot x( al phal ef t ) * [  0
                          0
                         - 1 ] ;
f t op  = r ot x( al phat op) *  [  0
                          0
                         - 1 ] ;
f r i ght = r ot x( al phar i ght ) * [  0
                           0
                          - 1 ] ;

z_mat r i x = [  0   26. 75 27. 25 27. 75 28. 25 28. 75 29. 25 29. 75 30. 25 30. 75
31. 25
             100 12. 39 12. 23 12. 14 12. 14 11. 95 10. 64 10. 51 10. 33 10. 14
9. 94
             90  12. 67 12. 59 12. 50 12. 39 12. 26 11. 76 11. 68 11. 36 11. 48
11. 36
             80  12. 77 12. 73 12. 68 12. 63 12. 57 12. 31 12. 27 12. 22 12. 17
12. 11
             70  12. 78 12. 76 12. 74 12. 71 12. 68 12. 55 12. 53 12. 51 12. 48
12. 45
             60  12. 74 12. 73 12. 72 12. 71 12. 69 12. 63 12. 62 12. 61 12. 60
12. 68
             50  12. 68 12. 68 12. 67 12. 67 12. 66 12. 63 12. 63 12. 62 12. 62
12. 91
             40  12. 61 12. 61 12. 61 12. 61 12. 60 12. 59 12. 59 12. 79 12. 88
13. 18
             30  12. 53 12. 53 12. 53 12. 53 12. 53 12. 53 12. 57 12. 63 12. 73
12. 72
             20  12. 46 12. 45 12. 45 12. 45 12. 45 12. 45 12. 45 12. 45 12. 65
12. 45
             10  12. 38 12. 38 12. 38 12. 38 12. 38 12. 38 12. 38 12. 38 12. 58
12. 38
             0   12. 30 12. 30 12. 30 12. 30 12. 30 12. 30 12. 30 12. 30 12. 40
12. 30
             - 10 12. 22 12. 22 12. 22 12. 22 12. 22 12. 22 12. 22 12. 22 12. 22
12. 22
             - 20 12. 14 12. 14 12. 14 12. 14 12. 14 12. 14 12. 14 12. 14 12. 14
12. 14
             - 30 12. 06 12. 06 12. 06 12. 06 12. 06 12. 06 12. 06 12. 06 12. 06
12. 06
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             - 40 11. 98 11. 98 11. 98 11. 98 11. 98 11. 98 11. 98 11. 98 11. 98
11. 98
             - 50 11. 70 11. 84 11. 90 11. 90 11. 90 11. 90 11. 90 11. 90 11. 90
11. 90
             - 60 11. 32 11. 62 11. 72 11. 82 11. 82 11. 82 11. 82 11. 82 11. 82
11. 82
             - 70 11. 14 11. 24 11. 44 11. 64 11. 74 11. 74 11. 74 11. 74 11. 74
11. 74
             - 80 10. 95 10. 95 11. 35 11. 45 11. 65 11. 65 11. 65 11. 65 11. 65
11. 65 ] ;
        
j =0;
t empt op  = 0;
t empl ef t  = 0;
t empr i ght = 0;

sol ar f l ux = 1420;
al pha = 0. 65;
epsi l on = 0. 81;
al bedo = 0. 3;
si gma = 5. 67e- 8;
capaci t y = 660;
qi r  = 0;
st r i ngs_t op = 4;
st r i ngs_si de = 10;

evi ew=0. 045;
dt =60;

dt c = dt / capaci t y;

r ef er ence_f l ux_si  = 1353;
vol t age=28;
cur r ent =zer os( si ze( t ) ) ;
f or  i =t , j =j +1;
  st epSi m;
  [ d, r , a, e, v] =Pl anet Posi t i on( ) ;
  t het a = f t op'  *  uni t vect or ( a( 2) , e( 2) ) ;
  t het a = max( 0, t het a) ;

  t empt op= t empt op+( ( t het a* sol ar f l ux* al pha) - ( epsi l on* ( t empt op^4)
* si gma) ) * ( dt c) ;
  cur r ent _t op = ( ( st r i ngs_t op* t het a) * t abl e( z_mat r i x, ( t empt op- 273. 15) ,
vol t age)
                                    * ( ( sol ar f l ux/ r ef er ence_f l ux_si ) /
12) ) ;
        
  t het a = f l ef t '  *  uni t vect or ( a( 2) , e( 2) ) ;
  t het a = max( 0, t het a) ;
 
  t empl ef t = ( t empl ef t +
            ( ( ( ( t het a* sol ar f l ux* al pha) +
( t het a* sol ar f l ux* al bedo* al pha* evi ew) )

                              - ( epsi l on* ( t empl ef t ^4) * si gma)
+t het a* qi r )

                              * ( dt c) ) ) ;
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  cur r ent _l ef t  = ( ( st r i ngs_si de* t het a) *
                  t abl e( z_mat r i x, ( t empl ef t - 273. 15) , vol t age)
                  * ( ( sol ar f l ux/ r ef er ence_f l ux_si ) / 12) ) ;
        
  t het a = f r i ght '  *  uni t vect or ( a( 2) , e( 2) ) ;
  t het a = max( 0, t het a) ;

  t empr i ght = ( t empr i ght +
             ( ( ( ( t het a* sol ar f l ux* al pha) +
( t het a* sol ar f l ux* al bedo* al pha* evi ew) )

                    - ( epsi l on* ( t empr i ght ^4) * si gma) +t het a* qi r )
                    * ( dt c) ) ) ;

  cur r ent _r i ght  = ( ( st r i ngs_si de* t het a)
                      * t abl e( z_mat r i x, ( t empr i ght - 273. 15) , vol t age)
                      * ( ( sol ar f l ux/ r ef er ence_f l ux_si ) / 12) ) ;
  cur r ent ( j ) =cur r ent _t op+cur r ent _l ef t +cur r ent _r i ght ;                  

end
aver age=sum( cur r ent * vol t age) / pr od( si ze( t ) ) ;
er ase
wi ndow( ' 111' ) ;
pl ot ( t , cur r ent * vol t age,
     t , ones( si ze( t ) ) * aver age,  ' gr i d' ) ;
t i t l e( ' Power  of  EOS Sat el l i t e' )
y l abel ( ' P [ Wat t ] ' ) ;
x l abel ( ' t  [ sec] ' )
wt ext ( 2000, aver age+10, ' Aver age Power ' ) ;
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