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1. Problem Statement

• Design the geometry of duct which can reduce material cost 
without any other additional cost, e.g. power consumption, 
purchasing of more powerful fan.

• The new duct shoud be operated at least the same performance of 
the exist one.

• Material cost is directly related to the surface area of the sheet 
metal.



2. Data and Information Collection

• 속도:

• 점성계수:

• 밀도:

• 후드의 각도:

• 후드입구의 마찰계수:

• 덕트 내부의 조도:

모델명
소비전력 풍량

길이
(접었을 때, 
모터길이 제

외)

내부 지름
정압

PC140F 50 W 240 ㎥/h 776 mm Ø100 mm 23 mmAq

(출처: 다나와공구)

1 8.5 m/sV =
51.708 10 kg/m sμ −= × ⋅

31 kg/mρ =

θ

35θ = °

3 0.26 ( 35 )K θ= = °일 때

minQpZ minPΔ

0.15 mm ( )e = 아연도금강관



3. Design Variables

• : diameter of the duct (m)

• : length of the duct between 
hood and ceiling (m)
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4. Cost Function

• Total surface area of the sheet metal
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5. Constraints 

2
1 1 min 0

4
g d V Qπ
= − + ≤

( ){ }
2

2
min 1

0

0
4

P

L m P

g P Q Z

P g h h d V Zπρ

= Δ ⋅ − ≤

= Δ + + ⋅ − ≤

3 1 0ceiling humaneyesg l H H= − + ≤

4 1 0ceiling hotplate regularg H l H L= − − − ≤

1
26 3

1 1

1

10where   0.0055 1 20000
2L
V leh

d V d g d

⎡ ⎤
⎛ ⎞⋅⎢ ⎥= + +⎜ ⎟⎢ ⎥⎝ ⎠⎢ ⎥⎣ ⎦

μ
ρ

2
1

3 2m
Vh K

g
=

ceilingH

1l

humaneyesH

hotplateH



6. Optimization
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기존 덕트의 형상



Master plan Optimization

Plan #2

Plan #1

Plan #3
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