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Objectives:

» To quantify the temperature rise above ambient of Cat 5e 24 AWG cable
when PoE Power is applied for 2 pair and 4 pair systems

» Develop design curves of temperature (rise above ambient) versus Current
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Experimental Setup
(6 cables surround 1 cable)

IEEE 802.3 Plenary Meeting - March 2005

005 PoE-Plus Study Group




Vm

Experimental Setup

i >, M

! Q : e Pair #1
i i 100 meter length

E i O S | =11
i i T T L 1 Pair#3
i ||| i (\ O Pair #4
i PWR SRC #1 i Cable #1 Setup

[ PWR SRC#2 ] Cable #2 Setup

| PWR SRC#3 — Cable #3 Setup

[ PWR SRC#4 [—] Cable #4 Setup

| PWRSRC#5 1 Cable #5 Setup

| PWRSRC #6 [—] Cable #6 Setup

| PWR SRC#7 — Cable #7 Setup

14-17 March 2005

IEEE 802.3 Plenary Meeting - March 2005
PoE-Plus Study Group




Resistance

Measurements (with constant current)
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Results

(Current transmitted on all 4 pairs in all 7 cables in open air configuration)

Cat 5e 24 AWG, R=8.5 Ohm@2oc, Rt:0.14,current on 4 pair
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Results

(Current transmitted on 2 pairs in all 7 cables in open air configuration)
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Cat 5e 24 AWG, R=8.5 Ohm@2oc, Rt:0.19, current on 2 pair
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Results

(Current transmitted on all 4 pairs in all 7 cables in PVC pipe configuration)

Cat 5e 24 AWG, R=8.5 Ohm@20C, Rt:0.34(on the center cable), 6 around 1 in the PVC pipe, current
on 4 pair
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Results

(Current transmitted on 2 pairs in all 7 cables in PVC pipe configuration)

Cat 5e 24 AWG, R=8.5 Ohm@20C, Rt:0.29, 6 around 1 in the PVC pipe

-_
—_—

T

< —
-
5

(&)

~ | T

COO0O0O0O0O0 A== ==
WhUooONOPO_2NMNWdOO®
| | | |

oo
= N

o

50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
Max Ambient temperature {Deg-C]

—— CableWithstand:60C —— Cable Withstand:65C Cable Withstand:70C Cable Withstand:75C

) IEEE 802.3 Plenary Meeting - March 2005
R 20 PoE-Plus Study Group



Summary:

« Thermal Resistance of worse case cable to ambient:
- Ry = 0.14 °C/W (for 4 pair current transfer with cable in air)
- Ry = 0.19 °C/W (for 2 pair current transfer with cable in air)
- Ry = 0.29 °C/W (for 4 pair current transfer with cable in PVC pipe)
- Ry = 0.34 °C/W (for 2 pair current transfer with cable in PVC pipe)
» Cable Temperature Rise above ambient:
- AT = 2 °C (for 4 pair current transfer with cable in air)
- AT = 7.5 °C (for 2 pair current transfer with cable in air)
- AT = 4.5 °C (for 4 pair current transfer with cable in PVC pipe)
- AT = 15.5 °C (for 2 pair current transfer with cable in PVC pipe)
» PoE power transfer efficiency (at 48 V)

Cable-res [Ohm]| Curr. [A] | P-cable [W] | P-load [W] | Efficiency [%]
2-pair 9 0.35 4.41 33.6 88.40
4-pair 9 0.5 18 96 84.21
2-pair 9 1 36 96 72.73
Next Step ...

Recommendation to utilize all 4 pairs for PoE Plus
- less temperature impact
- less power dissipation (better transfer efficiency)
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