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INTERDEPART!
TO: Jeffray Calvagna ’ 8 Jan., 2001
ORG: TA-20-30 Roberl Reynolds REF. ALPV-12NFR Test 12/12/00
Rick Roberti
Tom Chwalek
SUBJECT: High Powar Test Raport Gary Gawlas FROM: David Heffarnan
A3 Chamber High-Power Charles Lindberg
Absorber Paul Seo ORG: TA-20-50
Tom Musselman BLDG: §12 M/S. W319
Francis Nowak LOC: SC PH: 418-.4503
== Sryan Kubo _
TEST SUMMARY:

A scetion of high-power absorber uscid on the walls in the A3 Chamber was RF radiated.
In swnimary, an applied power flux density should not cause the absorber leinperature 1o
cxceed 380 °F. Usc the chart on puge 4 1o determine the increase in temperature versus
an applied flux density to the absorber.

Even though the test did nol cause the absorber to smoke/burn, it was considered a
success sinee a temp. of 600 degrees F was achieved. Whercby, we would not wanl to
exceed 600 deprees in a chamber. Likcwise, the mux. absorber temperature given above
is below the temperature where the absorber ix likely to outgas.

Absorber munufacturer: Cwning Microwave Corporation
Absorber model # C-RAM SFC-HPHC-1/4"-12P (*-12" for 12 inches tall). Color = bluc,
coating = phenolic.

OBJECTIVE:

Determine what power Hux density level (W/in®2) the absorber could absorh without
wmoking or catching on fire,

TEST GUIDLLINES:

The frequency used for the test was 4 208 GHe. 'The C-bund freguency was used becousc
it penetrates the absorber more where there is less convection cooling cupacity.

An infrared eamicra was used to mcasure the surface temperature in hoth rests,

'he maximum allowable Aux density is reduced by 3 413 o allow fer margin to the burn
point.

TEST DESCRIPTION:
The system sctup utilized o synthesizer and a 200W TW'L 10 send power through onc
filter of a RF mulliplexer. The power from the mulitiplexer went through a coupler then
on o the Standard Gain Horn (SGH) o radiate at the absorber A reference
measurement was taken at the SCGH inpun then compared to the coupler measurement
(delta = 34,75 dB) so that the pawer (Watts) applied (o the SGH would be known. 'l hic
SGH center was boresighted on the tip of the absorber. The tp of the middle cone of the
absarber was placed 3" wway from the SGH. [he ubsorber was radiuted inside a fume
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hood for fire sadety. See "High Power (oSl Report, TST Chamber Absorber (ALPV-
[2NFR)" dated 12 Dec. 2000 figure #3

1.2) System Calibration und Verification:

1 he power Nux density at the ubsorher was ealeulated using # Mithcad (RAD lab series
1.2) simuluted cquation for the SGH (diamaer = 6™) The resultant flux density level (on
nxis flux distribution) at 2 inches mto the Sbsorber is shown in figure #] of “High Power
Test Report, TST Absorber (AFTV-I2NER)T dated 12 Dec. 20000 Jrom the figure, the
power flux densily at the absarber is caleclated by multiplying power at the SGH autpul
by 077. The calculation was verfied by measurmg the power [lux density ar the SGH
output with a Nardn Llccnomagnenic Radiwion Monitor Probe (sensor). The Narda
probe measurements weve within | dB3 of the calcutaed.

2.0) High Power Tests:

No thermal couples could be used in the honeycomb structure, Therefore, only the fume
hood temperature (UCH4) was recorded  With the use of the infrarcd cumery, we belicve
an accurute bregkdown temperature was suessured.

Test: Starting ut .01 W/in™2, the RF power was stepped in 1-3 dB increments. Usually,
the TC's would stabilize within § miutes -~ reaching the next higher poesver level,

AL 1536 W/in "2, the absorber staricd ie outgas. The strong odor persisted for the
remainder of the test,

Aty power flux density of 27.32 W/in2. (e test was stopped beeause the RE setup could
not deliver more power.  The maximum temperature recorded was 612.9 71 using the
Infrared Cumery.

3.1n) Fire Prevention Procedure:

The fume hoad was partially closed, Al the openings of the fume hood were taped to
control the oxygen intake in case the apsorrer caught on fire and to reduce any spilling of
water if the sprinkler turned on. 1'C 42 showed the fume hood temperature ul its fire
sprinkler so that we would know if the szrinkler would turn on (rated at 165 °F). The
worst case scenario was il the abxorber czught on lire. In that case, the procedure was 1)

turn off the RF; if the simoke or fire persisted, 2) turn on the fume hood's nitrogen gas; iff

the firc persisicd, 3) turn on the fuime hood's water (hose pointed at absorber); il the fire
persisted, 4) the fume hood was 1o he ¢pzned and a Halon lirc extinguisher (on hand)
would be used to spray the {ire; and as 4 Lt line of defense. 5) the tume hood's sprinkler
would turn on and lood the fume hood.

4.0) DATA SUMMARY:

The Tollowing table is the data recorded duripg the test. Also included is 4 copy of the
manulacturer’s technical data sheet.
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A3 Chamber High-Power Absorber
Hi-Power Test
(Absorber: C-RAM SFC-HPHC-1/4"-12P)

Narda Absorber
Pwr at Measured Calculated temp
SGH Power Radiated Pwr Radiated Pwr at increase

Qutput Meler al Absorber TC #2 Location TC#4 Infrared Read above
(Watt) (dBm) Tio (W/in*2) (W/in"2) (Hood) Camera Time ambient

0.1 20.00 0.01 001 78.2 77.3 328 0.0
3.2 35.00 0.31 0.24 78.4 83.1 333 5.8
6.3 38.00 0.82 0.49 78.2 93 4 3:38 16.1
12.8 41.00 1.25 087 78.4 110.6 343 333
25.1 44.00 249 1.93 78.9 141.8 348 84.5
50.1 47.00 4.96 3.86 79.1 1965 3:53 119.2
1000 50.00 9.89 7.70 705 290.3  4:00 213.0
1258 5100 12.46 9.69 798 3396 4.07 262 3
1586.5  52.00 15.68 12.20 802 3829 412 305.6
188.5  53.00 19.74 15.36 811 4424 418 365.1
251.2 54.00 24.85 10.34 815 4964 4.23 419.1
316.2  55.00 31.28 24.35 82.5 570.1 433 492 8
3548 55.50 35.10 27.32 83.1 6129 442 535 6

Absorber Temperature vs. C-Band Flux Density
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A3 Chamber Hi-power Absorber Max. Temp. (C-RAM SFC-HPHC-12)

(chamber temp. + chart temp. <= 380 F)
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