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Engineering consists of a number of well established activities, including

analysis, design, fabrication, sales, research, and the development of systems.
The design of systems is a major field in the engineering profession, and the design
should be optimized under the condition of considering the performance and the
cost.

The detailed contents of this book are as follows:

Chapter 1; The introduction to the optimal design was performed for better
understanding of the following chapter.

Chapter 2;: The modeling strategies for optimization were introduced; the
advantages and drawbacks of the modeling strategies were discussed.

1" part of Chapter 2: The modeling strategy based on finite concept was
introduced through optimizing thermoforming preheating process.

2" part of Chapter 2: The modeling strategy based on design of experiments
was introduced through optimizing the cooling system for batteries used for hybrid
electric vehicles.

3" part of Chapter 2: The modeling strategy based on analysis database was
recommended through optimizing a high temperature vacuum furnace.

4™ part of Chapter 2 ; The modeling strategy based on response surface method
was recommended through optimizing the fuel cell system.

5" part of Chapter 2;: The modeling strategy based on analytic method was
shown through optimizing the preheating process of thermoforming.

Chapter 3; The global optimization strategies were introduced; the advantages
and drawbacks were discussed through comparing with each other.

1" part of Chapter 3. The global optimization strategy based on genetic
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algorithm was introduced through optimizing the cooling system of batteries used for
hybrid electric vehicles. Additionally, the modeling strategy based on least square
method was used in this example.

2" part of Chapter 3: The global optimization strategy based on GBM and
DOE was recommended through optimizing the cooling system of batteries used for
the hybrid electric vehicles again. Additionally, the modeling strategy based on
simple approximation was used in this example.

Chapter 4; The multi-objective optimization strategies were introduced, and
the performance of each strategy was compared with the others.

1" part of Chapter 4. The multi-objective optimization strategy based on
Benson method was introduced through optimizing the cooling system of batteries
used for hybrid electric vehicles.

2" part of Chapter 4: The multi-objective optimization strategy based on
layered sequence method was introduced through optimizing the cooling system of
batteries used for the hybrid electric vehicles again

3" part of Chapter 4: The multi-objective optimization strategy based on linear
weighted method was recommended through optimizing the high temperature
vacuum furnace.

4" part of Chapter 4 The multi-objective optimization strategy based on ideal
point method was recommended through optimizing the thermoforming preheating
system with a damaged heater.

Chapter 5: The contents of this book were summarized.
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k thermal conductivity of ABS sheet, W/(m - K)
K valve coefficient, kg/(bar - s)

L half of sheet thickness, m

b characteristic length, m

m mass, kg

M molecular mass, kg/mol

n number of cells

My electro-osmotic drag coefficient

N molar flux, mol/(s + m®)

P pressure or power, pa or W

q heat flow rate, W

q" heat flux, W/m’

R gas constant or electrical resistance, ()
Ra, Rayleigh number

s fraction of liquid water volume to the total volume
e level of immobile saturation

s reduced liquid water saturation

t time, s

t, membrane thickness, cm

T temperature , K

T, environmental temperature, K

v dynamic viscosity of air, m’/s

V volume or voltage, m’ or V

14 mass flow rate, kg/s

x mass fraction

mole fraction
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o thermal diffusivity, m’/s

B volume expansion coefficient of air, K™

B.. eigen vector

v volumetric condensation coefficient, s ™'

0 thickness of diffusion layer, m

P k" surface reflection coefficient
Stefan-Boltzmann constant, 5.67 x 10 * W/(m* + K*)

£ porosity or emissivity

n viscosity, kg/(m - s)

7. eigen value

A water content or excess ratio

n permeability, m’

i, relative permeability, kg/mol

p mass density, kg/m’

o, membrane conductivity

0] Relative humidity

) humidity ratio
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