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A Study on the Thermal Analysis of Fire—-Resistance Cable using FEM

(Hong-Seok Oh - Sang-Ho Lee)

Abstract - In general, the insulation and protective sheaths on electrical conductors are made of combustible

substances like PVC, natural or synthetic rubbers, and other organic or synthetic materials.

When an electrical fire

starts due to overheating of conductors/joints or sparking/arcing, the first thing to ignite is usually the insulation on

the cables.

When the insulation burns, the produced fumes are very toxic.

To solve the problem, we have surely need

the fire resistance cable that doesn't bum in a high temperature and emit toxic fume for operating a disaster

prevention installation.

In this paper, we have simulated the thermal analysis for the fire resistance cable according to

the values of current in a overload and a short, and the values of outside flame with the fire resistance cable of the
L’s company product(600 V, FR-8 : Four Core) using the finite element method(Flux2D).

Key Words : fire resistance cable, finite element method, thermal, Flux2D, FR-8
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Fig. 2 Equi-thermal lines and temperature distribution for

Table 1 The specification of cable and insulation materials 18[Allt = 500 sec)
(207C)
A% | 54 | 47 | 43=g |EAAY asAR gAYy BE | e ([T lgees
| (mm] | [mm] |7Febse | (Wm- K| (Qm] | (Qm] |REAS| (ke/m®]| [W/ke- K| Fa5 | [C]
EH(CU) 1.8 - 7/0.6 398 [9.42x10|1.69x10°® 0.00393 | 8300 0.419 18 | 10832
| W23 (Mica Tape) | 26 04 - 0.42 - lorxio"| - 2500 05 - 400
| 2 4 M(LDPE) 42 | 08 - 03 - {orxiwoM| - 930 2.2 - 75
%A 4(Glass Fiber)] - - - 13 - 14.02¢10°| - 2550 0.81 - 540
et Tapey| 12 | 09 | - 13 - |402x10°] - | 260 | o081 | - | 540
8 M (PVC) 15 15 - 0.15 - 01x10" | - 1380 0.96 - 70
27 - - - 0.025 - - - 1.205 1.006 - -
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Degrees Celsius
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Fig. 3 Equi-thermal lines and temperature distribution for
50[Alt = 500 sec)
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Fig. 4 Equi-thermal lines and temperature distribution for
200[Alt = 500 sec)
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