CHEMOSTATS

Basic Chemostat

A chemostat is a laboratory apparatus
used to grow microorganisms under Infl

. .- uent ——p
controlled experimental conditions. e
Generally, a constant supply of nutrients is
pumped into a vessel containing the
microorganism and the same amount of :
fluid containing extra nutrients and ————— .
byproducts flows out, keeping the volume M(}gi% 11;1;%1;)01’ Solids
in the chemostat constant.
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SimPLe ¢HEMOSTAT S“’)= | [ Some wyTOLENT ’Ptuw)
[ > restart:

with(plots):

with (DEtools):

eqnx := diff(x(t),t) = m*S(t)*x(t)/(a+S(t))-1*d*x(t) :
= |

o
(o
I..l

Hh
Hh
0
ct
ct

egqnsS : S0-S(t)) *d-B*m*S(t) *x(t)/(a+S(t)):

x_null := S(t) = solve(rhs(egnx)=0,S(t));

S null := x(t) = factor (solve(rhs(egnS)=0,x(t)));

SO := 1; m :=1; 4 := .50; a := .50; B := .10;

x_null := S(t) = solve(rhs(egnx)=0,S(t));

S null := x(t) = factor (solve(rhs (eanS)=0,x(t)));

DEplot ([egnS, egnx], [S(t),x(t)], t=0..40, stepsize = .05,
S=-1..10, x=-1..10,[[x(0)=.5,S8(0)=.5]1,[x(0)=.5,5(0)=811,
dirgrid = [30,20], arrows=small,thickness=1,

linecolor=black) ;

DEplot ([egnS, egnx], [S(t),x(t) ], t=0..40, stepsize = .05

S=0..1, x=-1..6,[[%(0)=.5,8(0)=.5], [x(0)=.5,8(0)=8]1,
dirgrid = [30,20], arrows=small,thickness=1,
linecolor=black) ;
Warning, the name changecoords has been redefined
da
-m+d
(SO —-S(t))d (a+ S(1))
B m S(t)
SO0 :=1
m:=1
d:=0.50
a:=0.50
B:=0.10
x_null := S(t)=0.5000000000
5.000000000 (S(¢) + 0.5000000000) (S(#) — 1.000000000)

S(t)

x_null .= S(t)=-

S_null =x(t)=

S null :=x(t)=-
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(> restart:
with(plots) :
with (DEtools) :

m*S(t) *x(t)/ (a+S(t))-1*d*x(t):

egqnx := diff(x(t).,t)
= (S0-S(t)) *d-B*m*S (t) *x(t)/ (a+S(t)):

egnsS := diff(s(t).,t)

o

S(t)
x(t)

x_null :
S_null :

solve (rhs (egqnx)=0,8(t));
factor (solve (rhs (egnS)=0,x(t) Y);

n o
nn

S0 := 0; m := 1; d := .50; a := .50; B := .10;
x_null S(t) solve (rhs (egqnx)=0,S(t));
S null x(t) factor (solve(rhs (egnS)=0,x(t)));

[T
nn -~

DEplot([ean,eqnx],[S(t),x(t)], t=0..10, stepsize
§=-1..10, x=-1..10, [[x(0)=.5,8(0)=101, [x(0)
dirgrid = [30,201], arrows=small, thickness=1,
linecolor=black);

.05,
1,5(0)=111,

DEplot([ean,eqnx],[S(t),x(t)], t=0..10, stepsize = .05,
S=-1..3, x=—1..3,[[x(O)=.5,S(O)=10],[x(O)=1,S(O)=l]],
dirgrid = [30,20], arrows=small, thickness=1,

linecolor=black) ;

Warning, the name changecoords has been redefined

da
-m+d
(S0 —S(2))d (a + S(2))
BmS(t)
S0:=0
m:==1
d:=0.50
a =0.50
B:=0.10
x_null == S(t)=0.5000000000
S_null := x(t) =-2.500000000 — 5. S(?)

x_null :=S@)=-

S null:=x@)=
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CHEMOSTAT  wiTh 2 ofpaNISMS
T > restart:
with(plots) :
with (DEtools) :

egqnx := diff (x(t),t)

(ml* (S0-Bl*x(t)-B2*y(t))/
(al+S0-Bl*x(t)-B2*y(t))-d) *x(t):

eqny := diff(y(t).,t) = (m2* (SO-Bl*x(t)-B2*y(t))/
(a2+S0-Bl*x(t)-B2*y(t))-4d)*y(t):

x_null := y(t) = factor (solve(rhs (egnx)=0,y(t)));

y_null := x(t) = factor (solve(rhs(egny)=0,x(t)));

S0 := 1; ml := 1; m2 :=1.2; 4 := .50; al := .25; a2 :=.50;

Bl := .10; B2 := .10;

x_null := y(t) = solve(rhs(eagnx)=0,y(t));

y_null := x(t) = solve(rhs (eqny)=0,x(t));

deplots := DEplot ( [eanx, egny], [x(t),y(t)], t=0..25,

stepsize = .01, x=-1..10, y=-1..10, [[x(0)=.1, v(0)=171,
[x(0)=.1,y(0)=21,[x(0)=.1,y(0)=3]1,[x(0)=.1,y(0)=4],
[x(0)=10,v(0)=2]1, [x(0)=2, y(0)=10], [x(0)=4,y(0)=8],
[x(0)=6,y(0)=6],[x(0)=8,y(0)=41]1,dirgrid = [50,30],
arrows=small, thickness=1,linecolor=black):

display ([plot(7.5-x, x=0..8),plot(6.428571429-y,
v=0..8) ,deplots]);

 Warning, the name changecoords has been redefined

ml SO ~ml Bl x(t)—d al —d SO+d BI x(1)

x_null :=y(t)= B2 (ml - d)
—m2S0+m2B2y(@)+da2+dS0-dB2y(t)
y_null :=x(t)=- BI (m2—d)
SO =1
ml:=1
m2:=1.2
d:=0.50
al :=0.25
a2 :=0.50
BI1:=0.10
B2:=0.10

x_null == y(¢)=7.500000000 — 1. x(2)
y_null := x(t)=6.428571429 — 1. y(¢)
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