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Introduction and Objective science mission’s EXRAD antenna prompted the addition of an

attenuation section. The excel calculator was regularly checked

The Industtial | using antennae with known hazard distances. As the calculator As predicted,
Hygiene office g afiatient W o o was created, a user manual was written to support users in the excel
identifies health e p___ | Mgmt understanding and editing the tool. This ensures the longevity .calculator
hazards and NS - and flexibility of the tool in the face of new standards and new 1ncr§ased
implements programs Q Jj types of instruments. efﬁc.leOnCY.and
tO pl‘OtCCt employees Confirm (Re-Evaluate as Needed) preclslon lﬁ

at NASA Armstrong Structu ral.flow of indtfstr.ial.hygiene. Compl.ltatlonal
as outlined in NPR ~ Somputational analysis fits nto the Results: Evaluation of EXRAD analysis of RF
1800.1. The office | The Global Hawk hazards.
utilizes computational and survey-based analyses of Evaluations using the calculator yield precise calculations

potentially harmful instruments, including radio frequency
(RF) instruments. Radio Frequency exposure limits are

outlined by the Institute of T

Electrical and Electronics
Engineers (IEEE) to avoid

because rounding is not carried through multiple calculations.

Global Hawk The calculator is an efficient analysis tool because plugging in
HOPE fewer than ten RF characteristics yields all the necessary

hazard distances for an RF instrument. For a small amount
of low powered antennae, the

thermal CffGCtS, bUfﬁS, or The EXRAD calculator gave huge hazard reacu:r ridlatlve (Fraunhofer)

shocks. The computational calculations are distances. Although these results N

predict.ions of hazard shown below: c'—id not n;ake senfe tjqese hazard QQM)@ ><> \\

distances for RF instruments oreen cells are c'-istances are in ach)f;iance with QQOQ) ><>> //
based on TEEE 95.3. NPR input values and | , ,

arc bascd on ' e oray cells are calculated values. The orange, yellow, and blue IEEE standards. This scenario Near field and far field radiation

1800.1d, and Hitchcock and cells show results for worker and public hazard distances. involves the near field bogndary .

Patterson’s of an REF. While the far power density relates

Radio Frequency inversely to the distance squared, the near field is

uing a Ku Radar with a Narda and ELF

RF Evaluations not precisely calculable. If the estimated near field

Broadband Field Meter - . : :
Electromagnetic e foowing power density 1s small, the hazard distance is set at
p : Name EXRAD Conversions °q-°
Energies. Due to complexity of near field and far - Reset\ — = the edge of the near field. The calculator utilizes
field powcer calculations for dlfferlng Instruments, E:;izs;:;(oh;::)tenna(m) 906'22 \:i/ T 3\:/2/ all the IEEE 95.3 esttimate for the near field far field
” ” ” requency (Hz 9600000000 z z
the process of finding hazard distances for radio frequeney () 0.03125{' it o boundary that depends on wavelength but not
: : : Antenna size (small or large) large GHz [ MHz .
frequency instruments is tedious and prone to Py W11 3000 i i SAVAVAWY power. When we assess a low-powered instrument
computation mistakes. The goal this summer was puine B Mz e | e with a large dimension relative to wavelength, the
: : o - S us : : .
to increase the CfﬁCl@ﬂCy and accuracy of - 'Sthbe RFba d/'p:e' —5 ECCOSORB Absorbent RF Material hazard distance is huge because the calculator uses
. . SINg an absorper/attenuator: US S
computational analysis of RF hazard. Pty 4 n 26| 06| the near field boundary as the hazard distance. The
Pulse duration (S 0.000001
Pulse Repetition Frequency (Hz) [ 5000 ) calculator does ensure safety by keeping workers
Pulse Repetition Period (s) 0.0002
Duty Cycle (%) 0.5000% ”
Antenna Gain (dBi) 34.5 Evaluation After Absorber out Of the near ﬁeld’ but these dlStanceS are
MethOdS Insertion Loss (dB) R = e oAft?:):I?thzeI;é:Z)ctivity = 0.0001 unduly large for 1OW powered emltters'
Peftective (W) Resulting Power 0.0045
TO Streamhﬂe ComputaUOﬂal aﬂaIYSIS, an 6XC€1 Height above occu.pied area (m) | : i Near Field Pow§r Density (W/mz)- 0.052613204
Near Field Power Density (W/m") 526.13 Whole body hazard distance: Lower Tier (m) 0.317688376
1 141 roceed with hazard distance calculations for er Tier? es Whole body hazard dist ;U Tier (m) 0.100461886
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