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SOCIETV OF AUTOMOTIVE ENGINEERS. ,~~. 	A E R 0 N A U T 1 C A L 485 LEXINGTON AVENUE 	 RECOMMENDED PRACTICE ARP492 NEW YORK '17, N.Y. 

Issu~d 11/15/57 
AIRCRAFT FUEL PUMP CAVITATION ENDURANCE 'I'EST 	 Revis~d 

l. PURPOSE: 

1.1 This recommended practice defines a procedure for testing aircraft fuel 
pumps for the purpose of evaluating and comparing their resistance to 
deterioration in endurance running under cavitating conditions... 

1.2 The procedure recommended herein is based on experience gathered by a 
mimber of laboratories conducting component qualification tests to 
MIL-E-~009A. It is intended to produce a uniform, reproducible, cavitating 
condition similar to that which is prescribed by paragraph lt.3.2.3.6 of 
MIL-E-5009A. 

1.3 The procedure recommended herein is not intended to provid~ a test for th~ 
purpose of compliance with MIL-E-5009A. Since the test defined herein does 
not provide for operation at (simulated) altitude conditions, this test 
cannot establish altitude performance of the article tested. 

2. SCOPE: 

2.1 This procedure is intended to apply to any aircraft fuel pump which supplies 
liquid hydrocarbon fuel either directly to an aircraft engine or to another 
pump mounted on an aircraft engine, except that it is not intended to apply 
to a fuel pump mounted in a fuel tank. 

2.2 The procedure will be defined in terms of a recommended test set-up and a 
recommended testing method. 

3. GENERAL REQUIREMENTS: 

3.1 Fuel: MIL F-5b21~ JP-L~. 

3.1.1 Fuel Temperature: 130°F. 

3.1.2 Tank Pressure Above Fuel_Surface: Test cell ambient pressure. 

3.1.3 Fuel Flow s  The flow requirement corre~ponding to 1.15 ram ratio at sea 
level for the engine concerned. 

3.1.lt Fuel Discha.rge Pressures The pressure requirement for the floW requir~ment 
of 3.1.3. 

3.2 Inlet Conditiona An inlet pressure depressed below tank pressure to produce 
0.3 V L minimum as defined by the 19~6 CRC Handbook. 

3.3 Duration of Test: 50 hours total. 

3.1~. Pump Speed: As required for the pump application. 
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4. DETAIL REQIIIREMENTS: 

l~.l Test Set-up: The equipment ahould be in accordance with Figuro I sub3ect to 
the limitations pravided therein except as enumerated heres 

!t .1.1 Fuel Tank: 

l~.l.l.l Shape of the tank is optional. 

l~.1..1.2 Insulation of the tank is optiona.l. 

~.1.1.3 The ~ize of the tank shall be sufficient to contain a test f~.iel volume 
equivalent to the flo~►  rate for at least txo mirrutes of operation at the 
test condition. 

It.1.2 Fue1 Inlet Line: The critical elements of the inlet line bear specific 
notation in Figure I and should be included. The remaining configuration 
is flexible ~ithin the limitations heret 

l~.1.2.1 Inherent Pressure Loss: 

(a) The pressure loss fram p 0  to pl  at the te~t flow rate ~hould not 
exceed ~" hg. Thia pressure loss sha11 be defined as p~ - p l  + pg 
is the pressure equivalent of H. 

~b) The pressure lo~s from p Q  to p2  at the test flow rate with valves A 
and B open wide should not exceed 2" hg. 

~.1.3 Fuel Bypass Line: Any pump discha.rge flow in excess of the requimments of 
paragraph 3.1.3 should be bypassed in a manner consistent with the puznp 
inst~llation for the applicable engine. 

11.1.lt Additional Test Equipmenta Al1 necessary devices for testing other than 
already shown should be placed in the discharge line. 

l~.2 (3eneral Method of Testing: 

l~.2.1 Test set-up should conform to paragraph 1t.1. 

lt.2.2 Preparation for Test: 

(a) Add fresh MIL F-562lt J.P-!~ to the fuel tank. The fuel volume in the 
tank must equal or be greater than the volume rate of test flow for 
two minutes. The elevations of the fuel level in the tank and the 
pump inlet port should coincide within 6". The tank should be vented 
to the ambient pressure in the test cell. 

~ 

~ 
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(b) In th~ heating cycle, the test pump may be used for circulatin~. The 
rate of heat addition to the fuel mass in the tank should not exceed 
4°F. per minute. A record of fuel te~erature during the heating 
cycla ~hould be maintained and included with the test data. At no time 
during the heating cycle should the tank fuel temperature be permitted 
to exceed 132~F'. 

(c) With the inlet line throttle valves (A and B) open wide and with the 
fuel temp~rature maintained at 130°F. + 2°F., establi~h the speed, 
flow and discharge pressure conditions for the cavita.tion test. Operate 
at these conditions for a mini.mum of 15 minutes to stabilize the fuel 
at the tank conditions (i.e. te~t cell ambient pressure), unless 
overshoot of temperature had previously occurred in (b) in which case 
an extra 5 mirrutee should be allowed for each ~F, of overshoot. A 
record of the stabilization cycle should be maintained and included 
with the test data. 

(d) Using the method outlined in the 19~t6 CRC Handbook, utilizing both the 
tank and inlet fuel temperature along with the tank pressure on the 
surface of the fuel, calculate the inlet presaure required to establish 
0.3 V/L minimum at the pump inlet. A previous determination of t~he 
fuel vapor pressure should be ad3usted to compensate for the ~reathering 
effect of the heating cycle (subtract 0.2 PSI from the RVP unless 
experience dictates other~rise ). 

(e) Ad3u~t the inlet throttling valves to obtain the desired inlet pressure 
for the test while ma.intaining the other test conditions. The order of 
ad3ustment should be to throttle the downstream valve first to produce 
appraximately 50~ of the line loss required. The remainder of the line 
loss should then be obt.ained by throttlin~ the upstream valve. Any 
further ad3ustment to mainta.in the desired inlet pressure should be 
made with the upstream valve. The de~ired inlet pressure should be 
maintained throughout the testing within ± 0.2" hg. 

(f ) At this point a fuel sample should be withdrawn from the fuel systeta 
to establish the ftVP of the fuel at the sta.rt of the run. 

l~.2.3 Cavitation Testing: 

(a) Operate for 50 houra at 0.3 V/L mi~~ m  using a tank fuel temperature 
of 130~F. + 2oF. while maintaining an inlet pressure consistent ~rith 
0.3 V/L at the observed inlet fuel temperature. The tank should rema3n 
vented to the test cell ambient pressure and the calculations for V/L 
should reflect this tank pres~ure~ the tank fuel temperature, the 
inlet pressure and the inlet fuel temperature. 

~, 
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(b) At the end of eaeh run, another fuel sample should be withdra~n to 

prove t,hat the vapor pressure of the fuel has not dim3nished belo~ 
the ~pecification value for JP-?~ and to demonstrate that 0.3 V/L 
minimum has been mainta.ined for the entire run. 

(c) A run is defined as any period of continuous operation. Fue1 changes 
should be ma.de  at intervals not exceeding 10 hours of operation. All 
runs are cumulative to~rard~ the 50 hour total endurance time. 

(d) The following data should be ob~erved at intervals (during each run) 
not exceedin~ 1 hour: 

1. Temperature 
Test cell Ta 
Tank fuel Tl 
Inlet fuel T2 
Disahar~e fuel (before throttle valv~) T3 

2. Pres~ure 
T~st cell ambient ("HGA) Pa 
Tank pressure above fuel ("HGA) Po 
Pump inlet ("HGA) P2 
Pump discharge (PSIa) P3 

3. Fuel flow (to be maintained at the value specified in 3.1.3 
mi.nus zero~ plu~ 10~ ) 

4. Time of day 

In addition to these data, the RVP oF the fuel should be entered on 
the record sheet for the beginning and end of each run. The ft11P at 
any point (of time) during a run may be detexmined by a uniform 
gradient betw~een samples. 

5. SU~STED TESTING TECHNIQUESt 

5.1 Test cell ambient pressure may be interpreted to include all atmospheric 
pre~sures above 28 "HGA. 

5.2 Insulation of the tank and lines and added recirculation of the tank fuel may 
be necessary to provide temperature stability. 

5.3 A test tank with ad~ustable el~vation will provide flexibility for meeting the 
requirements of te~t fuel volume and fuel level elevation. 

5.~. A sloW heating cycle of approximately 2oF, per minute will reduce the undesir- 
able weathering of fuel during the preparation for test. 

5.5 Data observations at 15 minute intervals will prevent loss of valid test time 
due to los~ of test conditions. 

~ 
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