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Report on voting
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Full information on the voting for thé approval of this standard can be found in the report
on voting indicated in the above table.

. This sectjon'was published initially as IEC 1042.
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INTRODUCTION

This section provides a method and data for calcuiating group reduction factors for cables
in groups running horizontally in free air. Dielectric losses are neglected. it should be read
in conjunction with part 2, section 1.
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ELECTRIC CABLES -~
CALCULATION OF THE CURRENT RATING -
Part 2: Thermal resistance -

Section 2: A method for calculating reduction factors
for groups of cables in free air, protected
from solar radiation

1 Scope

The method described in this International Standard is applicable to any type of cable and
group running horizontally, provided that the cables are of equal diameter and emit equal
losses.

Information is provided on the reduction in permissible current when cables are mounted
adjacent to each other. it is limited to the following cases:
a) a maximum of nine cables in a square formation, see figure 1, and

b) a maximum of six circuits each comprised of three cables mounted in trefoil, with up
to three circuits placed side by side or two circuits placed one above the other, see
figure 2.

Caution is advised where air flow around the cables may be restricted by proximity to
neighbouring objects.

NOTE ~ Further work is to be dons to extend and refine the data and to include the effact of dielectric
loss.

Information is provided for the following situations:
- Where a rating for one cable or circuit assumed to be isolated exists, group
reduction factors can be derived for the same type of cable, see 4.1.

- Where previously calculated ratings are not available, the data provided can
be used to calculate permissible currents for groups of cables, using the formulae in
parts 1 and 2, see 4.2.

-  Where adequate clearances can be provided between cables to avoid a reduction in
permissible current, see clause 5.

2 Normative references

IEC 287-1-1: 1994, Electric cables — Calculation of the current rating - Part 1. Current rat-
ing equations (100 % load factor) and calculation of losses - Section 1. General

IEC 287-2-1; 1994, Electric cables - Calculation of the current rating - Part 2: Thermal
resistance - Section 1: Calculation of thermal resistance
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3 List of symbols

D, = external diameter of a multi-core cable or of one single-core cable
mounted in trefoil mm
Fg = group reduction factor
Ig = rating of the hottest cable in a group A
I, = rating for one cable or circuit, assumed to be isolated A
Ty = external thermal resistance of one cable, assumed to be isolated,
used for calculating /, K.m/W
= external thermal resistance of the hottest cable in a group K.m/w

W = power loss from one multi-core cable or one single-core cable
mounted in trefoil, assumed to be isolated, when carrying

the current /, wim
e = clearance between adjacent cables in a group (note, this is

measured between cabie surfaces, not between cable axes as

in IEC287-1-1 and IEC 287-2-1 mm
h, = heat dissipation coefficient of one multicore cable or of one _

single-core cable mounted in trefoil, assumed to be isolated, in free air wWim?é. K™
h, = heat dissipation coefficient of the hottest cable in a group wim® K54
k, = cable surface temperature rise factor of one multicore cable or

of one single-core cable mounted in trefoil, assumed to be isolated,

in free air

_cable surface temperature rise
conductor temperature rise
8, = ambient temperature used for calculating /, . °C
8, = conductor temperature used for calculating /, °C
4 WMethod

4.1  When group reduction factors can be applied to existing ratings

When the permissible current for an isolated cable or circuit is known and it is desired to
calculate the reduction factor for a group of cables, the calculation is made for the hottest
cable in the group using:

1
Fo \/ (1)
0= 1 -kt K (T Ty)

The current-carrying capacity of the hottest cable is then given by:

= Fyeh (2)
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The surface temperature rise factor k| is calculated from:
K = Wl
(6, - 8,) (3)

NOTE -~ The quantities W and T,, are available from ths calculation used lor J, and it is convenient to
calculate k at the same time as /.

The term (T, / 4) shall be calculated from the ratio (h,/hg) by the use of the iterative
relationship:

1 k; 0,26 @
( ’ !) ' ’ ) { }
4g’ "4¥n 17 (T 9/7.4|)n

starting with (T,o/T,), = (h/hy).

NOTE - Equation (4} convergas quickly, one avaluation with (If:‘g/ﬁ“)f = (h /hg} is usually sutficient.

Alternatively, when (h,/h ) is less than 1,4, it is sufficient to substitute (h,/h } for (T, T4|)
in equation (1}.

Values for the ratio (f,/h ) are given in table 1 and in figures 3 to 5 for groups of muiti-
core cables and for groups of single-core cables in trefoil formation.

NOTE - Valuss for other arrangaments of cables should bs determined by experiment

4.2 Where there are previously calculated ratings

The current-carrying capacity of the hottest cable in a group shall be calculated using the
formulae given in part 2, section 1 for cables in free air, but with h substituted for the heat
emission coefficient h given in part 2, section 1.

For the group configurations covered in table 1 and in figures 3 to 5, values of the heat
emission coefficient hg are derived from:

O
* (n /hy) (5)

where the parameter h is given in part 2, section 1, for one multicore cable or for
one cable mounted in a trefoil group, assumed to be isolated, and the ratio (h/h )
obtained from table 1 or figures 3 to 5 of this standard.

43  Groups of cables installed in more than one plane

Factors and current-carrying capacities for the hottest cable in a group where cables are
arranged in both the horizontal and vertical directions shail be evaluated by using the
appropriate value of (h/h ) for the vertical clearance and ensuring that the horizontal
clearance between cables e, is not less than the appropriate value given in table 1 for
neglecting side by side thermal proximity effect.
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assumed to be tsolated‘
cables.

- For hor:zon
other or the' vart al
tabie 1. for. ca!
clause 4

- For vertical clearance
according 1o the. val j

a) where !he c!earanc
but can be mam

appropriate value _oi_‘ {h,
or from one of lh c'tjrve

other. Suitabie values of%.(h/'h )Jare bfovnded in column 4 of table 1 for calculating
the reduction coefficient. using a method in clause 4.

NOTE - The formulae in !abla 1 and :he curvas in f:gures 3 1o 5 are vaiid only for the range of claarances
indicated in the footnotes to the table and must not be extrapolated.
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Table 1 - Data for calculating reduction coefficients for

grouped cables

"

Thermal proximity Thermal proximity affect is
offect is negligible not nagligible
Arrangement of cables if /D, is greater than
or aqual to: If e/D, Average value of
is loss than: h/m?
1 2 3 4
Side by side o
2 multicore .¢_¢_”:§Dg 0.5 05 1,41
3 mulicore  -G-H—d 0.75 0.75 1,65
2 wefols Jik:} D 1.0 10 12
i ]
e
3 treloils &_% 15 1.5 1,25
Cna above
the other
e 0128
2  multicore 2 2 1,085 (e/D,)
or 0.5 or 1,35
~0.735
3 muiticore 4 4 1,19 (a/D,)
or 0.5 or 1,87
-0.078
2 tafoils #e 4 4 1,108 (e/D,)
or 0.5 or 1,39
Near to a vertical ‘
surfacecrtoa O
0,5 . .
horizomal surface 3| e ' 0.5 1.23 -
below the cable

W The formulae for (h /h ) given in column 4 of this table and the curves of figures 3 to 5, shall not ba

used for values of (¢/D,) less than 0,5 or greater than the appropriate valuas given in column 2.

2 Average values for cables having diameters lrom 13 mm to 76 mm. More precise values of U’;”’g) for
multicore cables may be evafuatsd for a specific cable diameter, both inside and outside this rangs, by
consulting table 2 of part 2, section 1.
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Figure 3 -~ Valeurs de (h|lhg) pour deux cables disposés dans un plan vertical
Values of (h,lhg) tor two cables In a veriical plane
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Flgure 4 - Valeurs de (h,fhg) pour trois cébles disposés dans un plan vertical
Values of (hllhg) for three cables in a vertical plane






