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r e s t a r t ;

The House heating model

We have a house with two rooms A and B and B has a furnace F in it
A(t) is the temperature in room A and
B(t) is the temperature in room B and 
Am is the outside air temperature.

The following figure was created in Maple: See Insert->Drawing
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Let A(t) be the temp. in room A at time t and 
B(t) be the temp in room B  at time t.

d e 1  : =  d i f f ( A ( t ) , t )  =  + k 1 * ( B ( t ) - A ( t ) ) - k 2 * ( A ( t ) - A m ) ;

d e 2  : =  d i f f ( B ( t ) , t )  =  - k 1 * ( B ( t ) - A ( t ) ) - k 3 * ( B ( t ) - A m ) + F ;

T e m p E q u i l  : =  s o l v e (  m a p (  r h s ,  { d e 1 , d e 2 }  ) ,  { A ( t ) , B ( t ) }  ) ;

f  := x^2*y+x^2+y*x+x+2+y^2;

c o l l e c t ( f , x ) ;
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c o l l e c t ( f , x , F ) ;

c o l l e c t (  T e m p E q u i l ,  F  ) ;

The following shows that the temperature in room A(t) and B(t) is in the form 
where  is a function of the parameters.  This is a nice result.

c o l l e c t (  T e m p E q u i l ,  F ,  s i m p l i f y  ) ;

Am :=  0 ;
k 2  : =  k 3 ;
k 1  : =  2 * k 2 ;

dso lve (  {de1 ,de2 ,A(0 )=Am,B(0 )=Am} ,  {A ( t ) ,B ( t ) }  ) ;

F  : =  5 ;
k 3  : =  0 . 1 ;

s o l  : =  d s o l v e (  { d e 1 , d e 2 , A ( 0 ) = A m , B ( 0 ) = A m } ,  { A ( t ) , B ( t ) }  ) ;

p l o t (  m a p ( r h s , s o l ) ,  t = 0 . . 5 0  ) ;
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TempEquil;

m a p (  l i m i t ,  s o l ,  t = i n f i n i t y  ) ;

w i th (DEtoo ls ) :
D E p l o t (  { d e 1 , d e 2 } ,  { A ( t ) , B ( t ) } ,  t = 0 . . 4 0 ,  A = 0 . . 5 0 , B = 0 . . 5 0 ,
[ [A (0 )=0 ,B (0 )=0 ] , [A (0 )=50 ,B (0 )=30 ] ] ,  l i neco lo r=b lue ,  a r rows=
medium );


