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5. Technical Objectives 

It is the purpose of this work to carry out an investigation into the 

suitability of Compact Ranges with double-crossed parabolic cylindrical 

reflectors (Fig. 1) for high-performance measurements on the IMR antenna 

system. The lower and upper frequency limits are 7 and 90 (,Hz, respectivily. 

A Compact Range, used in combination with a planar scanner, is assumed to 

be the most attractive arrangement for this particular application. After 

determining the field characteristics across the test area by planar 

scanning, far-field radiation patterns are directly measured under similar 

conditions as at infinite distance. Consequently, the phase and amplitude 

response of the test antenna can both be simply determined with standard 

equipment. 

The following advantages are expected: 

- Full band coverage (7-90 GHz) within a single indoor facility, 

- far-field patterns are measured under well-known conditions; error 

analysis is relatively simple and reliable, 

- if necessary, true far-field pattern as occurs at infinite distance can 

be reconstructed numerically, 

a planar scanner can also be used for the purpose of aligning the test 

antenna ,and the feed system, 

such a facility is assumed to be suitable for development as well as 

verification and re-verification tests, 

repeatability of measurements under the same conditions is possible 

(environmental & electromagnetic). 

For experimental investigation a Compact Range will be available in April 1981. 

The maximum dimension of this range is approx. 1.5 metre without serrations. 

,The shape of the serrations is optimized to avoid unwanted diffraction 

effects. Both reflectors are precision-made parabolic cylinders which have 

proved to be suitable for' operation up to 70 GHz. Further increase of the 

upper frequency limit to 90 GHz will probably cause no difficulty, however, 

the equipment for this frequency (mixers, source) is not available in the 

laboratory at present. 
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Fig.l: Compact Antenna Range with two cylindrical parabolic reflectors. 

.' 

I 
I:J1 
.I 





-7-

6. Historical Background 

Measurements on microwave antennas are based on electromagnetic environment 

simulation so that the errors between the measured and true radiation 

behaviour of a test antenna are minimal. The importance of high-quality 

measuring ranges is evident; even slight errors between the measured and 

real radiation patterns could raise doubts as to the design technique or 

the theoretical approach used in predicting the radiation properties of 

the test antenna. 

Most antenna measurements have to be carried out in the far-field, i.e. the 

test antenna should be illuminated by a plane wave. The oldest and most 

frequently used technique is based on sufficient separation between the 

transmitter and the receiver so that part of a spherical wave approaching 

the test antenna has almost a plane-wave character. However, the conunon 

far-field criterion R> 2D2/"A gives a phase deviation of 22.5
0 

at the edge 

of the test antenna, which results in errors in the recorded pattern. For 

electrically large antennas the range length could be several kilometres. 

Ground. reflections, high towers, high powers needed and the dependance on 

weather conditions are the disadvantages. 

For indoor measurements the far-field te·chnique is used in anechoic 

chambers. Electrically small antennas (feeds, small reflectors) can 

be measured directly at these ranges. These measurements are, however, 

often less accurate than is assumed [lJ. 

There is, however, another method which allows indoor measurements under 

far-field conditions. In this case we have to collimate the rays originating 

from a line- or spherical source. Let us, for example, assume that we are 

able to collimate the beam within a cone 26 = 20°, having a uniform amplitude 
o 

distribution across the 19.tter, According to GO we find a "plane-wave zone" 

with a diameter of 2 metres, provided the collimation takes place at a 

distance of 5 metres from the source. The amplitude taper due to the space 

loss.is about 0.07 dB. Since GO is used in this consideration, such design 

is basically independent of frequency. Collimating, as required above, can 

be achieved by using a lens or a reflector. It should be noted that the 

effect of diffraction at the edges of the collimator are not considered 

here. 
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13. Budget Estimate (D.Fl.) 

1. SALARIES AND WAGES 

A. Engineering 

Principal Investigator 

Dr.ir. V.J. Vokurka 

1/2 time for 8 months 

(Category 2) 

i/2 x 8/12 x f 136.000,--

Research Associate 

Ir. M.H.P. van Iersel 

2/3 time for 8 months 

(Ca tegory 5) 

2/3 x 8/12 x f 58.000,--

Total R&D engineering (A) 

B. 

Workshop assistance 

250 hours, f 35,--/hour 

Experimental investigation 

400 hours, f 35,--/hour 

Secretarial assistance 

100 hours, f 35,--/hour 

Total supporting activities (B) 

Total (A+B) 

Labour overhead (100%) 

2. GENERAL & ADMINISTRATIVE OVERHEAD 

45.330,--

25.780, 

71.110,--

8.750,--

14.000,--

3.500,--

26.250,--

97.360,--

97.360,--

Current rate is 12.5% of salaries (A+B) 

12.5% of 97.360,-- 12.170,--

10 February 1981. 



3. EXPENDABLE SUPPLIES 

Waveguides & flanges 

Material for feeds 

4. EQUIPMENT RENTAL 

2 hours Burroughs 7700 

f 3 .. 000,--/hour 
( 

200 machine hours CTD 

f 38,--/hour 

400 hours Antenna Laboratory 

Equipment (indoor & outdoor sites) 

f 57,":-/hour 

5. TRAVEL 

Meetings at ESTEC 

(4 times for 2 engineers) 

800,-..,. 

650,--

6.000,--

7.600,--

22.800,--

880,--

TOTAL COST (1+2+3+4+5) D.Fl. 245.620,--

6. COST SHARING 

Total proposed cost to ESTEC 

Total amount of cost sharing 

Total cost of research program: 

* 

D.Fl. 148.260,--

97.360,--

245.620,--

* 

Subject to approval by the Eindhoven University of Technology. 

The payment scheme is proposed as follows: 

- An advance payment of 25%, 

- on: interim payment of 25%, due at the delivery of progress report I, . 

- a final payment, due at the delivery of the final report. 
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