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낙뢰에대하여
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낙뢰의정의(1)

낙뢰란? 

[명사] 벼락이떨어짐. 또는그벼락

낙뢰의발생원리
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지면과구름사이의
갑작스런방전



낙뢰의정의(2)

낙뢰로인한피해사례
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COMSOL MULTIPHYSICS를통한
낙뢰현상구현
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COMSOL구현을위한가정

1. 짧은시간 0.001s & 높은전류 20kA
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열발생∝I^2*R*t

R은상수

(20000^2)*0.001=(10000^2)*0.004

4/10000s는충분히작으므로
Time dependent     Stationary



COMSOL구현을위한가정

2.GEOMETRY  간략화(1)
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GEOMETRY구현힘듬
대칭성X     2D화불가능



COMSOL구현을위한가정

2.GEOMETRY  간략화(2)_최종
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COMSOL구현을위한가정

3.MATERIALS

건축재료 : CONCRETE(DRY)

Relative permittivity :  4.5

Heat Capacity : 

0.27(kcal/kg*C)*2..3(g/cm^3)

Density : 22kN/m^3

Conductivity ∝ 1/specific resistance

열용량(kJ/m3.℃)= 비열(kJ/㎏.℃) ×비중(㎏/m3)
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COMSOL구현을위한가정

4.BOUNDARY CONDITIONS(1)  _Heat Transfer Coefficient
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대류와의
Heat transfer coefficient



COMSOL구현을위한가정

4.BOUNDARY CONDITIONS(2) _Current Density
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I=10000/2*pi (Ka)

2*pi로나눠주는이유는 2D화하면서
건물꼭대기면적의둘레로전류를나
눠줘야하기때문이다.



COMSOL구현을위한가정

4.BOUNDARY CONDITIONS(3)
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땅과맞닿아있는부분
=>GND



COMSOL구현을위한가정

4.BOUNDARY CONDITIONS(4)

Solid Mechanics 
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모델과모델간의연동을위해
T값을 Temperature(jh/jhm1)선택



COMSOL구현을위한가정

4.BOUNDARY CONDITIONS(5) _ Fixed constraint

Solid Mechanics 
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지붕 & 기반 Fixed constraint



해석결과분석
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해석흐름도

CAE_PROJECT 1
7



해석결과분석

1)낙뢰에따른전류흐름
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어차피전류의흐름은위에서아래로
흐르므로전류의크기를 EXPRESSION

으로정했다.



해석결과분석

2)전류의흐름에따른열발생
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양쪽벽을이어주는층과층사
이의 CONCRETE에는전압차가
발생하지않아전류가흐르지
않으므로,거의상온을유지하
는것을볼수있다.



해석결과분석

3)열발생에따른힘에의한변화
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건물의낙뢰에대한변형을보여
준다. 따라서, 변형은층과층사이
보다는벽면에서일어날확률이
높다.



낙뢰에대한해결책

피뢰침
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구름 : 양전하덩어리
존재하는힘: 인력 & 척력

인력 >>척력 :  낙뢰방지
인력 <<척력 :  낙뢰발생

피뢰침을 GND완연결함으로써, 구름에많은
양전하가쌓이기전에음전하를공급하여
양전하가축적되는것을방지한다.


