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VALIDATION REPORT FOR SURYAEM ENGINE ALGORITHM AS PER IEC 62232 STANDARD 
 
SuryaEM Engine is based on Cylindrical Spherical Computation algorithm, which is the most recommended 
Computation method on basis of Simplicity and Applicability as described in the latest international standard IEC 
62232- TC106. SuryaEM Engine also incorporates selection of precomputed Uncertainty based on Confidence Interval 
of CI 95%, CI 80%, CI 50%, CI 20%, CI 5% .  
 
The SuryaEM Engine can determine public and occupational non-compliance zones (Orthoslice and Exclusion Zone) 
very accurately and displays them in 2-D over a 3-D model.  
 
The power density of the fields transmitted by omni-directional and sector-coverage base station antennas can be 

calculated using the cylindrical/spherical algorithms as defined in IEC 62232. The correctness of an implementation of 

these equations are  verified here by comparing it against the results of IEC Benchmark problem presented in IEC 

62232 in Annexure H.  

INPUT PARAMETERS 

The input parameters for the calculation as listed in Annexure H of IEC 62232 are below:  
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OBJECTIVE 

The calculations are first performed on a line along the direction of the main vertical beams using the cylindrical 

equations. The calculations are then performed on a line below the antennas on the x-y plane using the spherical 

equations. 

SELECTION CRITERIA FOR VALIDATION REPORT 

SuryaEM Engine has to match an implementation of both the cylindrical and spherical equations by checking that the 

results produced by the IEC 62232 implementation correlates within 1% with the results displayed in the following two 

sub-clauses.   

  



VALIDATION OF SPHERICAL EQUATIONS 
 

The power densities has to be calculated along the dotted line described in below figure as per IEC 62232 using each 

of the four spherical equations.  

Requested power density for adjusted and simple spherical equations 

 

 

 

 

 

                     

                       IEC BENCHMARK (phi 15° line)              SURYAEM RESULTS (phi 15° line) 

 

 

 

 

 

 

 

 

 

  

IEC BENCHMARK GRAPH (phi 15° line)      SURYAEM RESULTS GRAPH (phi 15° line)       

 
 
 
 
 
 
 
 
 
 
 
 
  

0

5

10

15

20

25

30

r  in
m

4 5 6 7 8 9 10 11 12 13 14

Power Density in %

Series1 Series2



 
 
The power density of the fields transmitted by sectoral base station antennas in far field calculated using the 
spherical equations will lead to pictorial output of Orthoslice by SuryaEM Engine.  
 

WHAT IS ORTHOSLICE? 
 
Colour representation in form of power density values calculated at every point in a plane of interest, expressed as a 

percentage of ICNIRP general public reference level with logarithmic legend. Results are shown as Orthoslice at 2m 

above ground level and/or roof top level considering the adult human height as 2m. The standard dimension/area of 

Orthoslice of 60mX60m is used.  

SURYAEM ORTHOSLICE RESULTS FOR IEC BENCHMARK ANTENNA 
 
 
 
 
 
 
 
 
 
 
 
 
 
INFERENCE:  
 
SuryaEM results are matching 100% with Benchmark example by IEC 62232 in dotted line of phi=15°.  
SuryaEM Simulation for orthoslice with max value of 3.304% around 22m in line of phi=0° which can be conclusively 
extrapolated to IEC Benchmark results for within 1% discrepancy. 
  



 

VALIDATION OF CYLINDRICAL EQUATIONS  
 

The power densities has to be calculated along the dotted line described in Table below using each of the four available 

cylindrical equations. The results are plotted in Figure A. 

Table B — Requested power density for cylindrical equations 

 

 

 

 

 

 

           IEC BENCHMARK (phi 15° line)                     SURYAEM RESULTS (phi 15° line)     

 

 

 

 

 

 

 

 

 

 

IEC BENCHMARK GRAPH (phi 15° line)      SURYAEM RESULTS GRAPH (phi 15° line)       

 



 
The power density of the fields transmitted by sectoral base station antennas in near field in the bore of sight of 
antenna calculated using the cylindrical equations will lead to pictorial output of Exclusion Zone by SuryaEM Engine.  
 

WHAT IS EXCLUSION ZONE? 
 
Area around an antenna or antennas where the RF field values emanating from the antennas exceed the ICNIRP 

public guidelines (public exclusion zone) or the ICNIRP occupational guidelines (occupational exclusion zone).  

 Red zone indicates Occupational Exclusion Zone no access without following appropriate shut-down, power-

down or pass through procedures.  

 Yellow zone indicates Public Exclusion Zone with no access to general public. Only allowed for RF trained 

Occupational personnel.  

 White zone is safe and free access to everybody. 

SURYAEM EXCLUSION ZONE RESULTS FOR IEC BENCHMARK ANTENNA 

                    IEC BENCHMARK (phi 0°)   SURYAEM RESULTS (phi 0°) 

                              

 

 

 

 

 

 
INFERENCE:  
 
SuryaEM results are matching 100% with Benchmark example by IEC 62232 in dotted line of phi=15.  
The Exclusion Zone Distance as simulated by SuryaEM is at 4.219m in line of phi= 0 which can be conclusively 
extrapolated to results for within 1% discrepancy of IEC Benchmark. 
 

 

 

  



 

CONCLUSION 
 

SuryaEM Engine computations EXACTLY matches both the cylindrical and spherical equations results produced by the 

IEC 62232 implementation. It correlates within 1% with the results displayed in the following two sub-clauses of IEC 

62232 Annexure.   

 

 

SURYAEM ENGINE 

 

 

 

 

 

 

 

 

 

 

 

AGAINST IEC BENCHMARK PROBLEM  

AS PER IEC 62232 INTERNATIONAL STANDARD 

 

 

 

 


