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Analysis for the Thermal Properties of the Electrical Wire according to
Overoad and Disconnection
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Abstract : According to the statistical analysis on the electrical fire of 2005 years, most of electrical fire is generated
from short circuit(4,985 cases), overcurrent(755 cases) leakage current(391 cases), poor contact(378 cases), disconnec-
tion(36 cases) on the electrical wiring device. The researches for the fire hazard about normal electric wiring have
already been progressing in the advanced country such as USA and Japan, but Comparative study of the discon-
nection has not been conducted. Therefore, in this paper, we have simulated the thermal analysis for electrical wire
according to deteriorating time in a normal state and disconnection with electrical wire using the electrical-thermal
finite element method(Flux 3D). This paper acquire basis data of electricity fire signal by disconnection and wish to
help for electrical fire cause diagnosis business.
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Disconnection of electric heating instru

(b) Disconnection of connecter
Fig. 1. Disconnection of heat electrical wire,
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Table 1, The specifications of electrical wire and PVC(Poly—
Vinyl Chloride) materials

Wire (Cu) Cover (PVC)

Nominal cross sectional area 2x1.25
[mm’]
Construction [No./mm] 50/0.18

. 0.6(Insulation)
Thickness [mm] 1.5 1.0(Sheath)
Resistance [ Q/m] 14.7x10° -
Specific resistance [Q - m] 1.69x10° 0.1x10™°
Allowable current [A] 10
Approx. outer diameter {mm] 3.9%6.6

Fig. 2, Mesh point input of electric wire,
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Fig. 4. Analyzing points of electric wire,
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Fig. 5. Thermal analysis for normal and disconnection state
according to deteriorating time(10A A point : 100%).
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Fig. 6. Thermal analysis for normal and disconnection state
according to deteriorating time{10A B point : 100%).
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Fig. 7, Thermal analysis for normal and disconnection state
according to deteriorating time(20A A point : 200%),
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according to deteriorating time(20A B point : 200%).

29



140

—&— Normal .

O+ One-third //
120 4| —w— One-half /

— -+ Two-thirds 4

Temperature ['C]

14 16
Current [A]
Fig. 9. Thermal analysis for normal and disconnection state

according to overload(A point).
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Fig. 10. Thermal analysis for normal and disconnection state
according to overload(B point),
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Fig. 11, Thermal analysis for normal and disconnection state
according to overload(C point).
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