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FranklinFranklin rodsrods oror meshworksmeshworks??
WhichWhich ofof thethe methodsmethods dominatesdominates inin ourour
townstowns? ? 
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GoldeGolde R. H.R. H.
((GoldeGolde R. H.: R. H.: LightningLightning. London, Academic Press, 1977.. London, Academic Press, 1977.))

”” ApartApart fromfrom specialspecial casescases a a genuinegenuine
FaradayFaraday cagecage hardlyhardly constitutesconstitutes a a practicalpractical
solutionsolution to to thethe lightninglightning problemproblem””
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Protecton Angle
method

Meshwork
method

Rolling Sphere
method

Air terminals design methods by IEC 
61024-1
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Protection… ???
RELIABLE 
according IEC, if
the square side is
short enought
(e.g. M ≤ 20 m for 
the IV protection
level)

Reliable protection…
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”Rolling Sphere” method: conventional (a), 
modified (b, c) ones

a)

b)

c)
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LIGHTNING PENETRATION  THROUGH THE MESH 
FOR VERTICALVERTICAL LEADER DIRECTION

1. Orientation distance, D

2. Leader slope, φ
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MODEL I 
(φ = 0)

Number of lightnings
penetrating totally the
mesh:
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Protection failure coefficient kfv for M = 20 m

Protection failure coefficient kfv for M = 5 m
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MODEL II
(φ = 0)

Number of lightnings penetrating
partially the mesh to contact
the element in the
distance p below the
meshwork
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Protection failure coefficient kfv (p =1 m), for M = 20 m 

Protection failure coefficient kfv (p =1 m), for M = 5 m 
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MODEL OF LIGHTNING PENETRATION  THROUGH 
THE MESH FOR REALREAL LEADER DIRECTION

ψ
π

ψ 2cos2)( =f

Leader slope ψ:

Interpretation of
the angle ψ
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Model III 

Number of lightnings penetrating
totally the mesh
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Protection unreliability coefficient kf for M = 20 m 

Protection unreliability coefficient kf for M = 5 m 
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COMPARISON OF RESULTS FOR VERTICAL AND 
REAL LEADER DIRECTION

M

Mv
v N
Nf =

Coefficient of ” overvaluation” fv for M = 20 m

Coefficient of ” overvaluation” fv for M = 5 m
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CONCLUSIONS (1)

The analysis corroborates high efficiency of the Meshwork 
Method. In particular, when any conducting elements in 
the object interior are  not closer to the meshwork surface 
than half of the square side length, the mean value of the 
protection failure coefficient is in the range from about 5 
×10-5 to about 10-7, depending on the M value according 
to protection level (M varies between 5 m and 20 m). 
When conducting elements of the interior are close to the 
roof surface, the protection effectiveness falls; for the 
distance between them and the roof surface p = 1 m and 
M = 20 m, the kf becomes about 10-2, but for M = 5 m the 
kf value is  low, about 5·10-7.
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CONCLUSIONS (2)

The calculated protection unreliability is strongly 
influenced by the lightning parameters values 
Considerable discrepancy between the parameters 
D50% , s, c (found by many researchers over many 
years in various places) makes it impossible to obtain 
unambiguous quantitative evaluation of efficiency that is 
valid for all regions of the world.

Thank you for your attention!


