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O ABSTRACT O

Advanced thermal management systems for internal combustion engines can regulate
coolant temperature, consume less engine power, and positively impact environmental gas
emissions and fuel economy by replacing conventional components with electrical
actuators that can be controlled and operate in harmony with each other.

In this paper, a computer simulation model of a diesel engine cooling system was prepared.
Initially, a mathematical model was developed that describes the heat transfer within the
cooling system. In the next stage, a non-linear control algorithm based on Lyapunov
stability was developed in an attempt to track the engine temperature and maintain the
engine temperature. Required and reducing the electrical energy consumed by the system’s
operators. Computer programming was done using the MATLAB language to verify the
proposed control algorithm with the aim of arriving at and analyzing the results and
graphs. Thus, the engine temperature can be adjusted and kept within the optimal range,
and this will reduce energy consumption and emissions and extend the life of the engine.
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S—Function builder block for “Eng Dyn”
double Q;p, Cpe, H, T, T, Ce, Ce Te_dot, mg;

Qin = u0[0];
Cpc = ul[1];
= u0[2];
Te = u0[3];
T, = uO0[4];
C. = uO[5];
m, = u0[6];

CeTe_dot = Qi — Cpc * H * me* (Te — Tp);
y0[0] = CcT._dot/Ce;

plall (3845 Jama 533"'.'

—» MR

B To Workspace6
w0 pump y0
» [ ]
S-Function Builder8

From8 Mr

L]

Display?2

10 Jilu (385 ¢ dgai (5) JSl
S-Function builder block “Pump”

double my,, m,, m, F, H;

Mp,r = u0[0];

m, = ul0[1];

me = my + mg;

F =017 —m.;

if (F >= 0){H = F/0.085;}
else{H = 0;}

yO0[0] = m;
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double K, T, Teq, Tn, Cpe, Ho, Try €, Ue, My Ty, Ty, mg;

K. = u0[0];
Te = u0[1];
Tea = uO[2];
T, = uO0[3];
Cpc = uO[4];
H, = u0[5];
T, = u0[6];
m. = uO0[7];
e = Teqg — Te;
Ue = K¢ * €

if(Ue < 0){My, = _Ue/(cpc *me * (Te — Tp)); Tyrp, = 05}
else (Mp = 0;Tyrp = Ue/(cpc *Hy * me); }
Tor =Th + Torns

yO[0] = e;
yo[1] = Ue;
yO[2] = My;

= »{ [Ue]
EngConnnnn y0 \—

S-Function Builder3 +———»( [Mbar]
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S—Function builder block “Fan”

double Cpas Cper Hbar, Tg, Ty, Tins, E, m¢, Uy, F, denom, mg;
Cpa = u0[0];

Cpc = uO[1];

Hpar = uO[Z];

Te = u0[3];

T, = u0[4];

Tine = u0[5];

E = u0[6];

U, = u0[7];

m. = u0[8];

F = Cpc * Hpar * me * (Te — Tr) — Uy
denom = E x Cpy * (Te — Tinp);
if (F >= 0) {m¢ = F/denom; }
else {m¢y = 0;}
yo[0] = F;
yo[1] = mg
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