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Proposal

e The maximum number of cables in a bundle
that is used to support Type 4 power (up to
100 Watts) shall not be greater than 40
(independent of cabling category).



Reasons for proposal

e A standards based requirement needs to be clear and
easy to understand and implement. Making the
requirement dependent on cabling category may lead
to errors and dangerous installations.

 Engineers can still take advantage of the extra capacity
of higher categories of cable in going beyond the
standard, as is done today in other respects.

e Inthe field, cables of different categories are
sometimes combined in the same bundle. This
proposal avoids confusion as to the maximum bundle
size, in this case.



Justification of proposal - outline

 Experimental data
— Test Method
— Resulting data

 Empirical analysis of experimental data



Summary of experiment

* In one experiment, categories 5e, 6, and 6A,
were studied, with three different current
levels and four different bundle sizes



Procedure

A single long cable was wound
around a mandrel at both ends, and

layered over itself, to produce a 61
cable bundle.
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Procedure

N cable bundle
N=61 37 19 7

1igl

Current was applied through all 8 conductors in alternating
directions so that all conductors were energized with the
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emperature rise (F)

Getting data

Thermocouples were
x  placed on the center

RS ///T‘:-T: cable, and in the room
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ccrrrect?d data
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Time (hours) change in ambient

temperature.

4-Pair POE SG Indian Wells January 2014



Data

Current

N=7 N=19 N=37 N=61
0.2 1.3 234 3.29 3.95
04 372 7.08 11.1 15.64
0.6 7175 14.97 2355 33.77
Table 1. Temperature rise for differently sized Cat 5e bundles
Current N=7 N=19 N=37 N=51
02 0.586 1.2 1.19 3.13
0.4 237 5.18 7.34 12 45
0.6 548 1145 17.3 27.6
Table 2. Temperature nise for differently sized Cat 6 bundles
Current N=7 N=19 N=37 N=#6l1
0.2 0.67 1.42 1.98 3.03
0.4 251 5.1 7.98 11.11
0.6 5 10.96 18.06 26.37

Table 3. Temperature rise for differently sized Cat 6 A bundles

Data as reported by experimenter — current per
conductor, and degrees F
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Data — current per pair and
temperature rise in degrees C

current and T rise, per pair and C car 5e

g s

current and T rise, per pair and C cat ba
70 s
3 0 ; 0.37222; §0.78888¢ 1. 1.68333
1.39444 12833323 4. 617222

1.2 277778 J6.08889 110 1465

1.2 3.04444 1636111 1961111 15.3333

Note that a large conclusion is being drawn from 3 current
levels, 4 bundle sizes, and one design (with one particular
conductor diameter) for each of the three categories.
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temperature rise C
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AR
|
AR
AR
Q
-
o
AF
A
@ |
B
~)

o
012 14 16 18

|

I
7

Curve fit for each category and
bundle size DT=A* [+ B * [*2

!

Cod
5 2 N

243

| | | | | | | | | | | | | |
6 % 40 42 4 46 4 50 52 54 5% % 606
current / pair Amps times 100

I
64 66 63 70

T

oo
6 78 80 8 & 8

b B

o
g 0

y

o
04 % % 100

102 104 10

| |
6 108 110




Empirical curve fit bundle size

. cable count deltaT
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Curve fitto A * Z 2 B, Z=no. of cables

This can be done for any current and
any bundle size using a computer
based on the equations from the
previous slide, even other bundle sizes.
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Sample size and variability
considerations

 The data represents a stud
of samples.

diameters selected for eac
item requiring further stuc
varying by category are to

y of a limited number

Bundle size depends on the particular conductor

n Category, which is an
v if recommendations

e adopted.

Consequently, any future study should include

varying cable diameter and conductor diameter
since both affect temperature rise in a bundle



Conclusion

e A maximum bundle size of 40 cables will

support 1 Amp per pair on all four pairs with
no more than 10 degrees C temperature rise

 While higher category cables could potentially
support larger bundles, a better idea is to
unify the requirement to a common number
for all categories

e |f necessary, other current levels and
temperature rise allowances can be studied



Questions?



