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C SUMMARY »

The final goals for this research are comprised of the followings :

1) Development of optimized counter-fog device which allows to
assure over 100m visibility distance constantly on the road of
the bridge,

2) Development of low—noise counter—fog device to minimize the noise

Purpose & occurred by the blower system,
Contents 3) Development of light-weight counter—fog device suitable for the
bridge installation,
4) Set up of standard design specifications and maintenance manual for
the installation on the new and existing bridges,
5) Set up and operation of Test-bed.
(For the first year )
1) Related reference and report
2) Drawing and prototype of counter-fog device for improvement
of performance
e Drawing and prototype of device emitting the air with less than 40% of initial
relative humidity
e Drawing and prototype of device emitting over one million anions per second
e Drawing and prototype of optimized mesh able to eliminate the fog particles
entering into the air inlet of the blower system
3)  Prototype of counter—fog device and report on field application test
e Prototype and report on field application test
e Qualification report on performance evaluation
4)  Report on the light-weight material of counter-fog device
e Computer simulation result report on the stability analysis for the installation on
the new and existing bridges
Purpose & * Environmental and structural stability report on the light-weight material
Contents e Drawing and prototype of housing using the light-weight material

{ For the second year )

1) Related reference and report

2) Drawing and prototype of counter-fog device to reduce the noise
* Drawing and prototype of silence to reduce the noise of fan from the inlet and

outlet of the blower system

* Drawing and prototype of noise insulation material inside the counter-fog device
e Drawing and prototype of soundproof structure on the side of counter-fog device
e A prototype and report on field application test

3) Standard design specifications for the installation on the new and existing bridges
e Standard design specifications and drawing
¢ Maintenance manual for installation and operation

4) Test-bed on counter-fog device for a bridge

5) Operation and modification report on test-bed

6) Qualification report on performance evaluation




Results

{For the first year )

1) Related reference and report
2) Drawing and prototype of counter—fog device for improvement
of performance

e Drawing and prototype of device emitting the air with less than 40% of initial

relative humidity
e Drawing and prototype of device emitting over one million anions per second

e Drawing and prototype of optimized mesh able to eliminate the fog particles

entering into the air inlet of the blower system
3)  Prototype of counter—fog device and report on field application test
e Prototype and report on field application test
e Qualification report on performance evaluation
4)  Report on the light-weight material of counter-fog device

e Computer simulation result report on the stability analysis for the installation on

the new and existing bridges
e Environmental and structural stability report on the light-weight material

e Drawing and prototype of housing using the light-weight material

< For the second year )

1) Related reference and report
2) Drawing and prototype of counter—fog device to reduce the noise

e Drawing and prototype of silence to reduce the noise of fan from the inlet and

outlet of the blower system

* Drawing and prototype of noise insulation material inside the counter—fog device
¢ Drawing and prototype of soundproof structure on the side of counter-fog device
e A prototype and report on field application test

3) Standard design specifications for the installation on the new and existing bridges
e Standard design specifications and drawing
e Maintenance manual for installation and operation

4) Test-bed on counter-fog device for a bridge

5) Operation and modification report on test-bed

6) Qualification report on performance evaluation




Expected
Contribution

{ Application plan »

D

2)

3)

Counter—-fog device, the result of this research, could be the base of precious
research materials on artificial weather control system to deal with the abnormal
climate in future.

Since it is an mechanical but active system to make sure of the safety against any
danger caused by fog, it could create a new business field and could provide the
bigger market to the major part suppliers related to this device.

Lastly, it could be utilized as R&D business information to add values on research
development such as joint utilization and commercialization assistance, etc. through
the verification service including specification, patent, prototype, etc. with the
government organization for the public advantage as a national level.

{ Expected contribution )

1

2)

3)

4)

Currently, no counter-fog technology is available in any other countries. As such,
this technology could strengthen the national competitiveness and a great ripple
effect is anticipated to the related companies in Korea. Particularly, the industry in
large air blower, which is one of the major parts of this device, and noise control
technology industry could expect to achieve an important technical development.
Based on this technology, securing the original technology which will boost the
research development in the field of meteorological disaster and related, could
improve the national competitiveness in the related industry. Especially fog related
field among meteorological disaster studies used to have a high technological
dependency. So it i1s a very important technology to be independent in this field.
Moreover, by obtaining the unique technology against the high technology of
advanced countries on counter-fog facility or by removing the obstacles while
introducing technology, the basic ground of technology advanced country could be
ready in front of us.

As a Korea based counter-fog facility, we can expect more effective result without
wasting budget. And also, it is expected to play a major role of protecting life and
property of people through preventing any fatal traffic accident caused by fog in
Seohae Grand Bridge or Yeongjong Grand Bridge, etc. It is also expected to save
the social opportunity cost through reducing any inconvenience due to fog in the
airport or seaport.

Counter—fog facility appropriate to the local weather condition can show the new
guideline and may provide the opportunities to have the import substitution effect as
well as to preoccupy the export market. As a conclusion, it is expected to contribute
the advance in the local road environment and weather industries. On top of that, it
could eventually increase the user’s satisfaction level by providing the safe and

pleasant road conditions.

Keywords

1. counter—fog 2. bridge 3. low—noise 4. light-weight

5. visibility
distance
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CAZERI: wSAAE A9 1B olste] ehlAAGA A
s 53 A

3} et Akt B e

7b AFH AlEHOlAES 8 FAWF T F 2
T4 AdAZA4 A
(1) AA 71+ 2 #Fa &3
7hH ==2u A7)+ S, WIND EFFECTS ON STRUCTURES A% (ASCE) : %
Sy
(1) END2000 (7] 15 7171 X #HF) @ Al sk5
(th fretasye 7120d A2 (Midas IT AFOlE) @ fF3tasel 71 B4
(2) AA =7
7h) A =1L ot &
) 2=
(th 35 1 40 m/s (BA %)
(2h AHets - AdF7] 24004
(v 948 sk - 1,750 RPM (2 ¥ RPM)
3 F& A4
(7}) Aluminum 6063-T5 ($&3=], A Zd<d, 9E, % 7], Casing, 7&#] o %A])
Modulus of elasticity (Es) = 145,000 N/mm”
Poisson’s Ratio = 0.33
Weight Density = 2,700 kgf/m®
Tensile Strength = 186 N/mm’
Yield Strength = 145 N/mm’
(1}) Stainless steel (1 3%)
Modulus of elasticity (Es) = 195,000 N/mm?
Poisson’s Ratio = 0.31
Weight Density = 8,030 kgf/m®
Tensile Strength = 485 N/mm?
(4) @A =273 : Midas FEA Version 3.6.0
(5) g
b AA 2d8e Shell 845 AFE3I oM, Casing, $HA ZH Y, $34%, 9E,
AF7], AFAEA D Amgol i AA @I FAE vrgete] 2EE
Rdy HEQ BH= dwF 84(359.22 kg) 2 A #H3le] A3 =
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52t F+ A Zl eb5 58.20 87.0 20.05 O.K
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19 3412 wEgg

o : 30kw SHAHRIAHTA(ZIE)
= oF S50mmAp
= 2F TO0m m#min
= = 30Kw
Agei= 7
= A 9a7kg
n?xwx%) 3126%1500%2140
Rul-2 N~k 36d/hr
ogElg ga2F 360Liter
Sol2uans 207

SEANA A 30KW Al = (A 25 1)

30kw QTWF|ZF X (21 2)

S50mmAp
980mm’/min
30Kw
s
987kg
3000=1500=1700
3eb/hr
360Liter

2074

> <

It

2% 3413 SHRAAZA AL\ (A A1)

(2) $34AY T4 EETE
al

AIR FLOW

YA ARSS ARAL Qe AL

1% 3.4.14 Impeller A7)

18] 3.4.15 Impeller
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_54_



Airflow Rate(m3/min)

pals)

% 3417 %7 B

—

ROTATION (C.C.W) AIR FLOW
200
200 1100
#1050 P.C.D -
28—¢#14Hole 2 — R219
4 A
o = o =] v g
o~ b=
23t
_ 4 | 6t
+ ? Bell Mouth
- = e
%
B A B EH A Out of Scope
Z = 980 m¥/min H A = F=s =
Hi g
g @ 50 mmAg £ 7 30 kew S = =
% 1760 pm oo 380 v HELY =
T+ =5
= = 9 45 kow A 5 50.7 A =gt y-HE -
baf e =
=] & = 20 T siE= | 1760 rmm £a| =
oy e 119 kg/m® FI 60 Hz FAN EZZZ (mm) 1000
7 e = % H=ds =+ pDUCT Z&(mm) 1000
5 8 ~ % H =R = ZHEAIZE 30
9 3416 F57] =W 2 AL
120 . 00
90 f 75
o e
< e—o+—T9 <
E Q-Ps ! e
E 19.28[m/s] =« EFF(Pt
® 60 T 50
2 20.41[m/s] By
a i R AT e e q
a D.P(Ps) & 21.58[m/s]
‘51\22,60 [m/s]
20 - 25
H\QB_?F [m/s]
~
"
“g 25.12m/s]
a 0
500 750 1000 1250 1500

Fan Efficiency (%)
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(3) AMAAZGA W] 2FSA AA B A=

7h 254 A AE

Aluminum glass cloth
ZERONY SHEET TP—F 2T (XI&)

Carbon felt 6T (53

a4 3420 FAFaA

TEST ITEMS TEST RESULTS REMARKS
Aluminum glass cloth +
™Y ZERONY SHEET TP—F 2T + Carbon felt 6T
KS F 2808
o=y STC = 27 dB
ISO 140-3
Merg Sre3 X} =N § BrE IMO. FTP Code Part 5
CHHE o1J| U =X HH & B IMO. FTP Code Part 2
TEST ITEMS TEST RESULTS REMARKS
H 2.0 = 0.2
Eoos Min 10 KS M 6518
(kg/cm?)
a7 3421 A&F A4
TEST ITEMS TEST RESULTS REMARKS
HE T 600 g/m2
EH (mm) 6 =1
Length 290
CIFTE (N) KS K 0520, CRE
Width 460
Length 145.1 KS K 0796, CRE,
IEFE (N) 7
Width 110.9 Trapezoid method
SXHEE (W/mK) 0.035 ASTM D 1518

NRC = 0.40 (at 10mm)
NRC = 1.00 (at 50mm)

a9 3422 F535 Ad

KS F 2805, ISO 354




(4) AAWAAZGA W] FSA AA B A=
7h) &A WF FASA AE AlE

A& il A8 ®
19 3423 FAEA NE AlE

() F45A &5 TEST(HE A) - 3%

573 A A8 A 48 ¥ Hg 23 |2
108.3 107.0 'O‘
3w 109.6 106.1 A 35 _——
111.1 105.3 =
106.1 102.4
o F7 4.8
. 105.2 101.4 -4,
Agis
107.4 100.5 I-@al

111.1 10838
o 109.7 107.8 Pt 27
1104 106.6

- & Wl F52eA A48 F &% TEST A3 : 101.4dB
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O &A= 529 AL 29SS 83, SAe S8 534

a9 3424 T ERE 34 54

() Eeel =8 F5A A& R5 A
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Pressure (mmaAa)

Power Input (Kw)

) AMAAGA ] HAst D AHsH7t
7 SEAMAAZA HAA A g FF71e] e A%
O F%71 A% M 2 &5 Az A7
O FA WE FASA AEOE 2% i
# 344 F3F7] AL
T ¥ | 1200 %/min ¥ 4 | TEAO/ISOL
A ¢ 45 mmAq = 30 kW
g slASg | 1770 rpm E A b | 440 \Y%
3 o
2ls 89| o KW |7 | A % 43 | A
L
2 = 20 °C 5] A 4= 1770 rpm
9 = 1.2 kg/m’ F 5 60 Hz
Test Methed Per AMCA 210-07, Figure 7A setup(Qutlet Duct)
1Q0 20
80 T 1 60
EFF{PY) 3
—t
| e i —g
&0 O-Ps =8 . a0
__________________________________________________________________ k _“f—“_—_.*\D P(Ps)
40 E 20
\\R\
20 \\El 40
\\\
‘o
0 L -20
800 1000 1100 1200 1300 1400 1500
Airflow Rate(m3/min)
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	2) 최종보고서(보완본)
	개요
	1. 연구개발 목적
	가. 기존의 안개제거장치는 일반도로의 안개시 100m의 시정거리 확보를 목표로 개발되어 하천이나 바다를 가로지르는 교량과 같은 곳에서 발생하는 바람을 동반한 농도가 매우 심한 안개에 제대로 된 효과를 구현하지 못하였음
	나. 기존의 안개제거장치가 설치될 경우 가동시 송풍장치의 소음으로 인해 많은 민원이 제기되는 문제점을 나타났으며, 안개가 주로 새벽녘에 발생된다는 점을 고려할 때 상당히 큰 문제로 이어질 수 있음
	다. 따라서 이와 같은 문제점을 근본적으로 해결할 수 있는 대책이 반드시 필요함
	라. 본 연구에서는 교량 내 도로에서 상시 시정거리가 100m 이상이 될 수 있도록 안개제거에 영향을 미치는 각 요소기술을 분석하고 이를 최적화 하는 방법을 적용하여 제거장치의 성능개선을 달성하고자 함
	마. 또한 사일런스와 경량화된 방음벽 등을 사용하여 장치소음을 대폭 저감하여 발생할 수 있는 민원을 최소화 시켜 미래지향적 차세대 교량용 안개제거시스템을 개발하고자 함
	바. 기존교량 및 신설교량의 안개제거장치 설치 시방서 마련과 장치 함체 경량화로 안개제거장치 설치의 현장 적용성 향상

	2. 연구개발의 필요성 
	가. 빈번하지만 예측하기 어려운 안개의 발생
	나. 안개에 의한 빈번한 대형사고 발생
	(1) 최근 국내뿐만 아니라 미국, 유럽 등 선진국에서도 안개로 인한 교통사고가 빈번하게 발생하고 있으며 상당수가 대형사고로 확산

	다. 도로교통공단에 따르면, 시야가 확보되지 않는 안개 속 도로에서는 다른 기상상태에 비해 사고 발생 가능성이 크며 치사율은 다른 날 대비 2~4배 가량 높음
	(1) 주로 안전거리 미확보에 따른 운전자 부주의가 원인이지만, 사고예방 및 피해 최소화를 위한 도로 관리기관의 역할 강화가 요구되는 상황

	라. 기존 안개발생에 따른 대형사고 대응방안의 무의미
	마. 능동적인 안개제거 장치의 필요
	(1) 기존 안개발생시 대응대책은 통제와 안내, 정보전달 등에 한정된 소극적이고 정형화된 방법
	(2) 또한 방무벽 등과 같은 대응방안들은 국부적으로 발생한 짙은 안개발생시 효용성이 크게 떨어지며, 다양한 안개유형에 능동적으로 대응하지 못하는 한계가 있음
	(3) 앞서 제시된 소극적인 방법들 대신 적극적이고 능동적으로 안개를 제거하는 안개제거장치의 도입이 필요함


	3. 연구개발 범위
	가. 연구개발 목표 및 내용
	나. 단계(연차)별 추진내용
	(1) 주관기관 :（주)누리플랜
	(2) 공동연구기관 : (주)평화엔지니어링

	다. 개발 단계에 따른 세부내용
	(1) 주관기관 :（주)누리플랜
	(2) 공동연구기관 : ㈜평화엔지니어링

	라. 각 요소기술들을 병합한 안개 제거장치 시작품 제작 및 교량내 현장시험을 위한 이동식 안개제거장치 구축
	마. 각 요소기술들의 성능을 모니터링하기 위한 센서 기반 제어 S/W 개발 
	바. 각 요소기술들의 성능을 모니터링하기 위한 제어 S/W 개발
	(내용없음)
	(가) 안개소산장치, 송풍기, 열풍기, 연료, 도어 개폐에 대한 상태 모니터링 기능 개발






