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V, . displaced or swept volume
B : cylinder bore

L : piston stroke

| : connecting rod length

a . crank radius

&d: crank angle

87mm
67.2mm
CtJ]lS 399cc

ASTM A47

Alloy 6061
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1) 87 < B <100.4(mm)
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Find Design Variables: B, S

To Minimize

Subject to

T
f(x) == B>S
(x) 2

(gl=-B+87<0

g2= B-100.4<0
g3=-S+67<0

g4= S-87<0

g5= B-101.87 <0
g6= B-18875.52<0
g7 = B?S—-678.12E3<0
g8=-B’S -508.6E3<0

2
0.95-;[-(104.42 —(52.2+B] )

g9 =13.52( )% _9.7E6<0

0.0766

575
g10= — —210000<0
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Bore & Stroke Up
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» MATLAB_fmincon

options = optimset:

options = optimset{options, Display’ |, 'iter');

options = optimset(options, PlotFocns® ,{ @optimplot: @optimplotfval Goptimplotconstrviolation @optimplotfirstorderopt 1);
options = optimset{options} "Algorithn’ |, active-set’

options = optimset{options} GradConstr® , off');

options = optimset{options} Gradlbj' |, on');

[#,fval,exitflag,output] = fmincon(@val, =0, [1,[].[1.[1.[1.[].@encon, options);

Nurnber of variables: 2

L 7|2 | = M

BA -/
Magnitude of directional derivative less
Volume

tolerance and constraint violation less th (cc) 445.32 532.59

15 -5, 32595e+005 0. 09126 1 -4,33e+005

4 19 -5,32594e+003 4. 307T=-009 1 .7 Bore 90 9429
5 23 -5.37594e+008 1. 164e-010 1 3. 3Be-00& (rT]rT])
Optimization terminated: first-order optimality measure less than opt
and maximli'm constraint wiolation is less than options.TolCon, StrOke 70 76 27
hetive inegualities (to within options.TolCon = 1e-006): (fT]fT]) -
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1
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» MATLAB_Genetic Algorithm

options = gaoptimset;
options = gaoptimset{options, SelectionFon’ ,@selectionroulettel;
options = gaoptimset{options, ‘HebridFen {1 @fmincon [] });
options = gaoptimset{options, Display’ , iter J;
options = gaoptimset{options, 'FlotFeons' ,{ @gaplotbestf @gaplotbestindiv @oaplotdistance @oaplotmaxconstr FJ:
[«.fval,exitflas,output] = gal@ol,2, [1,[],[1.11.[].[].@encon, opt ions) ;
VWEI W‘EI Q‘EI S‘EI A‘EI E‘EI E‘EI 7‘[I E‘[I B‘EI WEID g 1 2
Generation Nuraber of variables (2) LH g
Best max atall
Generation f-count flx] constraint  Generations /Olume 544 006
Best [T=F Stall (CC)
Generation f-count fiu) constraint [Generations
1 1152 164,643  5.08e+005 0 Bore

95.27

Optimization terminated: no feasible point found.
Switching to the hybrid optimization algorithm (FMIHNCOM]Y .

(mm)

Stroke
(mm)

- BT
bt B416 -5, 32594e+003 ] 5
Wil Opt imization terminated: norm of the step is less than 2.2204e-016

76.38

and constraints violation is less than Dptiuns.TnIEDnJ
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» Excel Solver
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=02t fmincon

Bore(mm)

Bore: 9.24% = J}
Stroke(mm) 2 Stroke: 12.56% =}
Volume: 34.37% =D}

Volume(cc)

JIEEAH

Bore(mm) 87 J1=M&H iyl
S 672 Volume: 9.54% S}

Volume(cc) 399 496.6
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