RELATIONSHIP BETWEEN SWR

FWD POWER and REF POWER

I’m always wondering what could be the relationship between the SWR, my forward power, the reflected power and the total loss in dB… Where’s my power going ?

So, time for me to use one of my beloved HP 41CX RPN calculator to do the calculation by myself as it is quite simple !

So you have an 100W capable HF radio like me… You have an antenna SWR of 1.5 on 14178kHz, you would like to know what is the amount of power going to your antenna system, what is the loss in dB ? So simple, just have a look at chart 1.

Of course it is pure theory because the type of the antenna is unknown and the transmission line is considered as perfect, which is not really the case in practice.

Chart #1 : SWR vs FWD POWER vs REF POWER

	SWR
	FWD / 100 x 1/x = A
	FWD POW in %
	REF POW in %
	LOSS IN dB 10 x Log A

	1
	1
	100
	0
	0

	1.1
	1.0020
	99.8
	0.2
	0.09

	1.2
	1.0081
	99.2
	0.8
	0.035

	1.3
	1.0173
	98.3
	1.7
	0.075

	1.4
	1.0288
	97.2
	2.8
	0.12

	1.5
	1.0417
	96
	4
	0.18

	1.6
	1.056
	94.7
	5.3
	0.24

	1.7
	1.0718
	93.3
	6.7
	0.3

	1.8
	1.0893
	91.8
	8.2
	0.37

	1.9
	1.1062
	90.4
	9.6
	0.44

	2
	1.1249
	88.9
	11.1
	0.5

	2.5
	1.2255
	81.6
	18.4
	0.88

	3
	1.3333
	75
	25
	1.25

	3.5
	1.4472
	69.1
	30.9
	1.6

	4
	1.5625
	64
	36
	1.94

	5
	1.7986
	55.6
	44.4
	2.55

	6
	2.0408
	49
	51
	3.1

	7
	2.2883
	43.7
	56.2
	3.6

	8
	2.5316
	39.5
	60.5
	4.03


Now that we know this… I would like to know when I’m using my linear amplifier what is the gain in dB’s I have when I move from 100 to 400w or 100 to 800w of power !

Again the calculation is quite simple… Look at the chart number 2 and find easily the information.

Chart #2 : Gain in Db’s / Voltage / Power

	GAIN in dB
	According to Voltage

20 x log Uin / Uout
	According to Power

10 x log Pin / Pout

	1
	1.12
	1.3 (1.26)

	2
	1.26
	1.6 (1.58)

	3
	1.41
	2

	4
	1.58
	2.5 (2.51)

	5
	1.78
	3.2 (3.16)

	6
	2
	4 (3.98)

	7
	2.24
	5 (5.01)

	8
	2.5
	6.3 (6.31)

	9
	2.82
	8 (7.94)

	10
	3.2
	10

	11
	3.6
	13 (12.6)

	12
	4 (3.98)
	16 (15.85)

	13
	4.47
	20 (19.95)

	14
	5 (5.01)
	25 (25.12)

	15
	5.62
	32 (31.62)

	16
	6.31
	40 (39.81)

	17
	7.08
	50 (50.12)

	18
	7.94
	63 (63.10)

	19
	8.91
	79 (79.43)

	20
	10
	100


Example #1 :

I have my 100w HF radio on the air… Well, I switch my linear amp on and push around 400w of power in the transmission line… the power is then 400 / 100 = 4. According to power, 4 times the power means an amplification of 6dB’s, 1 s-meter point !

Example #2 :

Now I have my 100w HF radio on the air… I switch my linear amp on and push around 800w of power in the transmission line… the power is then 800 / 100 = 8. According to power, 8 times the power means an amplification of 9dB’s, 1.5 s-meter point !

In theory, if you want to be 2 s-meter points above someone else… You need between 1600 to 2000w of power ! This calculation do not take the antenna gain in consideration ! It is cheaper to have some gain from the antenna system than in the power amplifier.

As a comparison, a 3 elements Ultrabeam Yagi antenna gives you 6dB of gain compared to the dipole. If you push 800w into it you will have in theory 3200w ERP at the antenna

Regards to all and have fun with your FT-2000, linear amplifier and antenna ! (
73, Eric de ON6CV.
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