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Step1. Project Statement

부피가 500mL인 보온병

STS304의 비중 :

두께 0.3mm

탄성계수 :

열전도계수 : 

항복강도 :

Reference : Online Materials Information 
Resource ( matweb.com )

304 16.2 W/mKSTSK =

38.00 g/cmρ =

215 MPaYσ =

193 GPa,    86 GPaE G= =

, 
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Step2. Design Variables

D
Diameter 

of the 
bottle

H
Height of the 

bottle
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Step3. Theorems & Constraints

Theorem 1

Heat conduction in cylinders,

General solution of upper eqn. is

Thus, the heat transfer rate is
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Step3. Theorems & Constraints

Constraint 1

보온병 접촉부분의 전도에 의한 에너지

0 1.5
ln

1
2

iT T WD
D

ktπ

−
≤

−

8.047326D cm≤



LOGO
Step3. Theorems & Constraints

Theorem 2

Heat transfer from finned surfaces

Assume that the upper side of Thermos bottle 
is like a thin fin. And spread the rolled surface, 
as width is pi*D.
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Step3. Theorems & Constraints

Constraint 2

thus,
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Step3. Theorems & Constraints

Theorem 3

Strain Energy

By the Potential Energy
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Step3. Theorems & Constraints

Strain(Deflection) simulation
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Step3. Theorems & Constraints

Theorem 4

For Buckling

: P=60 kN ; 

Reference : Mechanics of Materials 
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Buckling Test

Step3. Theorems & Constraints
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Step3. Theorems & Constraints

Constraint 3

Constraint 4 Constraint 5
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Step4. Cost Function

최대한 가볍도록 설계

최소부피가 최소비용

t는 병의 두께로 주어진 값(0.3 mm)

2 2 2 23 { ( 0.005 2) } ( 0.01) ( 0.005) ( 0.01)
4 4 4 4 4

f D t D Ht D D t D t H D tπ π π ππ π= + + − − × + − + − −
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The solution of the project

Excel Solver
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The solution of the project

FMINCON
with
Optimtool
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The solution of the project

GA
with
Optimtool
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The solution of the project

Pattern Search
with
Optimtool
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The solution of the project

CATIA Optimization

by Simulated Annealing
>>>couldn’t find<<<
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About the Initial Values
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About the Initial Values
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Discussion #2

Old Solution(1st) : D=5.39cm, H=27.65cm

>>Optimum Sol.(2nd) : D=6.288cm, H=23.25cm

Zojirushi Thermos bottle 

D=7cm, H=23cm

But!!
!Weight of Thermos

Zojirushi 280g
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Discussion #2

STS304 와 STS304CU

Thickness of Thermos
<
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