Ham RF Safety Requirements

New rules from FCC
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No more power exemptrons

All stations must have exposure evaluatlons by
May 3, 2023 -~ = - - -

New/modified statlons faII under new rule now
e |If you change power change antenna gfc

Existing stations’-_éoo_d to May 32023 '
No changes to the exposure limits
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Old Exemptions'

TABLE 1.1

Wavelength Band Evaluation Reguired if
Power®* (walls)
Exceeds:

300

500
500

75
50
VHF (all bands) 30

_———hﬂ—_—_____

UHF
70 em 70
33cm
23 cm
13cm
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What is the Radiation Danger

Waves are Particles (photons) which are waves....
Photon energy proportional to frequency (E=hf)

UV, Xray and Gama-rays can knock electron free
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What is the Radiation Danger

Waves are Particles (photons) which are waves....

Photon energy proportional to frequency (E=hf)

UV, Xray and Gama-rays can knock electron free

(Ham) Radio frequencies cannot 10nize

Radio waves can make molecules vibrate (|

heat up)

Enough heat will break molecules into sim

vler ones



What is the Radiation Danger

Waves are Particles (photons) which are waves....
Photon energy proportional to frequency (E=hf)

UV, Xray and Gama-rays can knock electron free

(Ham) Radio frequencies cannot 10nize

Radio waves can heat up molecules

Enough heat will break molecules into simpler ones
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Why is RF Cooking So Dangerous

RF can penetrate and heat and destroy internal tissue

You have few nerve endings except on the surface

Y ou may not feel the damage until it 1s too late!

— See Insert m [ 1] at end of chapter 3 for more details



FCC (1IEEE) Standard

Deals only with thermal heating
Field measurement requires expensive mstruments

Programs can estimate far field strength

Try VP9KF's calculator at



Maximum Limits of Exposure

Different for controlled & uncontrolled environment

Frequency affects maximum allowed exposure
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r 1991 1IEEE Standard Exposure Limits
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POWER DENSITY, mW/em <




Near Field vs. Far Field

Near field strength varies with antenna geometry

Far field independent of antenna type
Smooth transition typically at 1/3 to 1/2 wavelength

Most of concerns are with far field

Near field computations very difficult
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How to Evaluate

Must evaluate each antenna, band, power combo
In far field: only E field needs to be calculated

Start with worst case for this antenna and band

If you pass, you are good for that combination

If you fail, evaluate with duty cycle, coax loss, etc.
on each mode to see 1f you pass

If you still fail, make changes to your station
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VPIKFK RF Exposure Calculator Input

RF Exposure Calculator

2.1 (2021-05-04) by Paul Evans, VP9KF , Hintlink Technology.
ge.<—- to see CHANGES, go here

Calculate Radio Frequency Exposure one Bt pove at
T_he _a'i.-'erage povwer at the antenna: L 3 3._ e - READ TH ESE
In watts R T A CAUTIONS '

The antenna gain in dBi:

Enter or ¢ 3 ot antennas rated i o
The distance to the area of interest:

From the cen the antenna, in metres

The frequency of operation:

In WMH=

Ground Reflection Effects

ditectional antennas.

Do you wish to include effects of ground reflections? ® ves O No Warld Wide Weh
arn writter

Terms: GHU Licence.
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RF Exposure Calculator Results

Calculation Results

Swerage Power at the Antenna | 20 wratts

Antenna Gain in dBi |

| ——————— ... Input Data

Distance to Compliance From

Centre of Antenna | il el Distance to Compliance

i Does the Arvea of Interest Appear ' o ' T '
to be in Compliance? - | - | Are yOU O K?
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RF Exposure Calculator

Use average power to antenna (over minutes)

Distance 1n meters, not feet!

Antenna gain in dBi

{:_l per aﬁl_lg_ Mode

Conversational S5B, no processing |
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Is Your HT Safe to Use? (It's only S W)

Calculation Results

Aw erage | Puwer at the Antenna

ﬂ.ntenn:i (Gain i 1|1 dBi

‘ ‘ 3 met{es
Distance to the Area of Int t
Ce DD e i eres G gg fEE[‘

Freqnenq. nf Operation ]-I-I

Are Ground Reflections Calculated? |
| Estimated RF Power Density I

Unr.untn}]ledi
Em'irnnment?

Mﬂ:nmnm Permissible
Exposure (MPE)

Distance to Compliance Frnm
Centre of Antenna

Does the Area of Interes
Appear to be in Compliandg




Changing Your Station

Lower power (Part 97: use lowest power needed)
Move antenna to safer location

Move people to safer distance

Do not point main lobe at neighbors or you
Lower duty cycle (keep transmissions short)
Remote control your station from safer distance
Use remote microphone on HT

Use external antenna on HT



Other Considerations

Make sure antenna 1s the only radiator

Never get near an active (transmitting) antenna

Be careful with multiple transmitters (field day?)



Credits

“RF Exposure and You” Ed Hare W1RFI on
arrl.org

VPOKE, Paul Evans “RF Exposure Calculator’ at

keOog.net/ask-dave Lesson 11.2 RF exposure on
“Ham Radio Answers”” Channel Video
(youtube.com)


http://hintlink.com/power_density.htm
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