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Study on Effectiveness of Dehumidification System

Installed in Box Girder of Steel Bridge
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Abstract:

Dehumidification system in a steel box girder bridge is an effective measure to reduce its life cycle cost (LCC) because the

cost of painting inside the girder can be saved. In this study a system consisting of a dehumidifier and air ducts arranged in the

box girder is designed. Computational fluid dynamics (CFD) combined with transport equations of moisture and temperature

is applied to the flow inside the box girder. The effectiveness of this system is verified because humidity is uniformly removed

without local concentration of moisture.
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Fig.1 Dehumidification system
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Fig.2 1-box bridge girder

Table 1 Conditions and designs of dehumidifier and duct

Conditions
- Volume of girder
3240 m™:
7.2 m width X 3.75 m height X 120 m length
- Supposed design condition
Initial relative humidity inside girder: 40%
Relative humidity outside girder: 80% constant
- Temperature
Summer 30 * 10°C
Winter 10 = 10°C
- Performance of dehumidifier
Shown in Fig. 3

Design

- Length of duct: 120 m

- Diameter of duct: 100 mm

- Diameter of side hole: 9 mm

- Pitch of side holes: 2.5 m

- Inlet conditions of duct
Volume of supplied dry air: 82.5 m’/h
Blower: 82.5 m’/h
Air velocity: 5.84 m/s
Total pressure: 37 mmAq

- Outlet conditions of duct
Volume of expelled air: 60.5 m*/h
(Dry air from dehumidifier: 30.3 m3/h)
Air velocity: 2.14 m/s
Total pressure: 6.5 mmAq

- Volume expelled from each side hole
6.2-14.5 m’h
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Fig.3 Dehumidifier performance curve
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Fig.4 Time history of humidity and temperature
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Fig.5 Overview of the simulation model
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Fig.6 Time history of absolute humidity
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Fig.7 Time history of absolute humidity in three areas of box
girder
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gbeo0obOobOoOoOoOobOObOOobOODbDO
oobooooobboobo400bobo0oooDD 000
gboboboooobobobobooooobgan
ooboobooboobobooooobooobooobooooo
goooooobobbboboobooooooooo
goot
20 0000b0O000ooo0o0ooooooooOoooDo
gboboboobooboobobobobooobogon
gboboboobooobooboboboboooon
gboboboobooboobobobooooobogn
Jogoboobobooboooobobooobooobooon
gboboboooobobobobooooobogon
ooooboooboobobooooobooooboooo
gbobobooboobooboboboooobooobogon
gboboboobooboobobobooooboooboon
gbobobooboot
gboboooobooboboboboooboooooboon
oobooobooobooboooooobooobooboboooo
gbobobooooboboobobobobooboooon
oooboboooooooboobobobobooboobot
gobooboobooboobooobooboooot

u 71 u

gbobobooobooboboboboooboooban
gbobooboobobobobobooobooboobon
ogboboobobooboobooobooboobobobooboog
gbobobobobooboboobobobooboooogan
gboboooobooboboboboboooot

oooo

1l Bloomstine, M. L. et al. “Corrosion protection by means of
dehumidification.” IABSE Symp. Rio de Janeiro, 1999-08. p. 373-382.

20 0000000000 O0oDOoDOOo0oooDoooOOoDoDoDOoooDOot
vol. 2600 no. 981 2002[1 p. 18-24.

3 000000000000000000000000000vol. 20
no. 700 199501 p. 63-71.

JFEO D No.5 20040 80



