Discovering losses on DC supply wiring                                     ZS6KR
Having worked with some commercial heavy current DC supplies I always wondered why the connected wiring had to look like welding cable compared to that supplied with ham radios.

When Googling “wire gauge – current” there is a multitude of data and found Powerstream.com an immediately useful site. 
Apart from a comprehensive table it also has a calculator for any length and any gauge or thickness.

What I found very relevant to Ham radio is current data for short runs (“chassis wiring”) and long runs. The figures for these two differ widely as it is all about (voltage) power loss and consequent waste by heating. 
HF 100W ham radios are generally supplied with a 12 AWG twin cable which maybe up to 1,5m long. 
Let us leave the effect of fuses etc out of the discussion at the moment.
I have prepared some typical results for various wire gauges per meter. Using the calculator in feet I converted the loss per 3 feet to loss per meter by multiplying by 1,083. (1m= about 39/36 inches)
	AWG
solid
	Dia      Area
Cu          Cu
mm      mm2
	“Chassis wiring”
Amp rating
	Volt loss /m 
for 20A DC
double path
	Power loss W/m
for 20A DC

	4
	5,2        21,2
	135
	0,037
	0,73

	6
	4,1        13,2
	101
	0,049
	1,0

	8
	3,3        5,18
	73
	0,083
	1,6

	10
	2,5        4,91
	55
	0,133
	2,6

	12
	2,0        3,14
	41
	0,212
	4,2

	14
	1,6        2,00
	32
	0,337
	6,8


.

This may not look like much but on 1,5m of 12AWG wire (max for 30A power Poles) you can loose 
0,32V and probably as much on the double fusing, your Power Poles and DC input socket combined. 
If so, there is 6,3W of heat each on the 1,5m cable and other hardware with a round trip current of 20A. 

The input DC power loss to the radio can then be some 12W. 

In practice it is difficult to measure the actual DC radio input but if the covers are off the measured voltage after the radio DC connector to the PA could be down more.
Nevertheless you measure 100W RF peak or CW output with your wattmeter!  Your radio PA efficiency is thus sufficient and probably designed to function well with even 1V less inside the radio.
The table below is from http://www.3905ccn.com/files/pdf/mobile_installation_clinic.pdf which gives common practice figures for various applications. These figures are more conservative by 60% of the chassis wiring figures above but still have the same losses per meter.
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When you notice considerable output power loss at full output don’t always blame the radio. 
It can be to your advantage to clean up connectors and fuse holders as these are the supply variables whilst the cable is always a fixed loss.

Poor mechanical pressure can create enough heat to burn off or corrode any contact plating.
Have you seen a melted fuse holder or felt a hot connector? 
Bad environment can also be a factor.
Always inspect and maintain your DC power feed for optimum efficiency as it is all too often taken for granted that it needs no attention. 


