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Testing, Testing, Testing

We have always done a lot of testing at RotorWay. ... zen. Because of RotorWay's decision the Scorpion is a much improved craft today over what it was 5 years ... 
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TKSTING By B. J. Schramm (EAA 43207) President, RotorWay Aircraft, Inc. 14805 S. Interstate 10 Tempe, AZ 85284



J.HE ENGINE TEST cell shown here (Photo 1) was specially constructed for logging prolonged, continuous hours on the RotorWay RW-100 powerplant without the need of an attendant. The b u i l d i n g is sturdily constructed for prop wash load, as you can see by the telephone poles used in construction. The location, about 50 yards from the engine manufacturing plant, provides



ease of access. The test cell is completely enclosed so that equipment can be left inside ready to run at any time. The east end of the cell has a 6 foot chain link fence extension which serves as an air inlet. The louvers at the west end of the building deflect the air so that air turbulence is kept to a minimum.



The Emphasis Is On Testing



We have always done a lot of testing at RotorWay. You might ask yourself, what is the reason the Scorpion has been so successful? Why is the Scorpion the only mass produced lightweight helicopter in the amateurbuilt field? The answer is simple . . . it works! And it continues to work, hour after hour after hour! For this reason the Scorpion is its own best advertising. Word of mouth advertising can't be beat. We realized when we went into the fixed wing development program that it would be an absolute necessity that our equipment



stand up under field abuse. Now, to run hundreds of hours on an engine is costly enough but to have an indiSPORT AVIATION 33



Photo 2



vidual standing by continuously presents an even greater expense. For this reason, we designed a specially constructed test stand which would operate with a minimum of attention. Previously it took an attendant over a month to log the time required for a 50 hour 80-100 percent power test. The first week the new test cell was in operation over 30 hours were logged with only a minimum amount of attention necessary. It is now possible to log several hundred hours in a short time with minimum expense. Why We Use This Type of Test Program



Part 33 of the Federal Aviation Regulations covers the airworthiness standards for certificated aircraft powerplants. These standards include the following general areas: Engine ratings and operating limitations Selection of engine power and thrust design feature Materials Fire prevention Durability Engine cooling Engine mounting and structure Accessory attachments Vibration



Fuel and induction systems Ignition system Lubrication system Vibration test Calibration test Detonation test Endurance test The biggest obstacle to obtaining an engine type certificate is successfully running the endurance test. The endurance test includes a total of 150 hours of operation. The engine runs are performed in 5, 10, 15, 20 and 30 hour segments. As an example, the 30 hour run consists of alternate perimis of 5 minutes at rated take off power and 5 minutes of maximum recommended economy 34 APRIL 1980
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cruising power. The engine must finish this entire 150 hour block test without any major repairs; however, minor repairs may be made to the engine during the block test. At the end of the block test, the engine is torn down and checked for wear and condition. If all tolerances are within limits and everything looks good, then the engine is acceptable for certification. Here's the important note: RotorWay is not satisfied with meeting the minimum requirements stated in Part 33. We are running several hundred hours on more than one powerplant in this test stand. You might ask, since we intend to exceed the requirements, why do we not go ahead and certificate it now? Here's the answer and it's essentially the same reason that we do not certificate the Scorpion helicopter. We feel our initial market at this point in time is in the amateur-built category. Once a type certificate is received it almost precludes further development. Anything new must be recertificated before it can be sold. Had we chosen this program for the Scorpion helicopter 5 years ago, that design would have had to remain frozen. Because of RotorWay's decision the Scorpion is a



much improved craft today over what it was 5 years ago.



When the time is right and market conditions warrant it, we can readily certificate the RW-100 series of powerplants. Engine Test Stand



Part 33 requires that the engine be run at varying loads on a fixed test stand. No account is taken on this



test for the gyroscopic loads that a propeller imposes in flight. We felt that it would not be fair to subject our equipment to a halfway test. Therefore, we have designed a test rig which oscillates in up to a 12 inch arc, at the propeller, every few seconds. The engine, as you can see in Photo 2, is gimballed at the front tripod. You



can also see a gear motor drive which oscillates the engine walking beam through a circular arc. It is possible to shorten or lengthen this arc, depending upon the loads we wish to impose on the prop. The engine shown
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on the test stand is the 100 hp version and as you can



see it is now readily hand propable. (See photo 3) In addition we are using a metal prop which has the highest inertia that we have reason- to believe will be used in the field. We are also testing this engine with a 3 inch prop extension. It is similar to the one installed in the VariEze prior to and including the flight to the EAA Convention. The battery you see in Photo 2 is only there to provide 12 volts for instrumentation which can automatically shut the unit down in the event of low oil pressure or high oil or water temperature. Due to the high probability of dust storms in this area, we are using a sock filtration device to filter the carburetor intake air. This sock type filter may, of course, be used on any fixed wing installation.



It should also be noted that the engine which you see



mounted in the test stand is made up of many out of tolerance components; components which we feel are the most marginal in construction that could come off the production line in the future. Using the worst possible components in our test units gives great peace of mind in knowing that normal production engines will have even greater reliability. One of the many side benefits of this type of test program is a very accurate calibration of power and fuel flow performance. We had pretty well established the fuel economy of the RW-100 in the VariEze. The actual test flights showed good results and the cross-country flight from Phoenix to Oshkosh exceeded our expectations. Now, that 6 to 8 hours are logged daily we can even more accurately determine our fuel flow. Figure 1 shows the horsepower output of the engine you see pictured in the test stand along with its specific fuel consumption. It appears that 3200 rpm is going to be our recommended cruise rpm and as you can see the engine achieves its best fuel economy at this point. Figure 2 shows a comparison in the pounds of fuel burned per hour between the RW-100 and the Continental 0-200. In cruise configuration it is possible that 2 gallons per hour will be saved. The 0-200 fuel consumption curve shown here is the one specified by the Continental 0-200 Operational and M a i n t e n a n c e M a n u a l . The RW-100 curve is the actual fuel flow which is monitored on a daily basis on the engine pictured. The outstanding fuel economy of this bold water cooled design moves us a giant step forward in the quest of a new generation of light aircraft powerplants.
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FIGURE 2



This is the portable dynamometer RotorWay had at Oshkosh 79 where they demonstrated the engine each day.
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FIGURE 1



B. J. Schramm at the controls of the dyno. SPORT AVIATION 35
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Compression testing 

The classic method is a differential pressure test, also known as a leakdown. It is .... classic tool and traditional guidelines work fine for an owner who wishes to.
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SOFTWARE TESTING 

CSIS0403 Implementation, Testing and Maintenance of Software Systems 2006-2007. Fundamentally: it is ... Tests are developed in an ad-hoc way after coding.
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STRUCTURAL TESTING 

complex wing testing project, a great deal can be accomplished with very ... (French Cricket) and 3(b) the compos- ite (wood?) solution. Wings of this kind should ...
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Pressure Testing 

Connect a pressure gauge to each inspection hole. ... CAUTION: Connect the pressure gauge securely; ... Line Pressure/Clutch Pressure Measurement. 1.
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A Model-based testing approach combining passive testing and 

vironment where tools, workflow engines or frameworks can be installed. More and more ... Inputs of a system can only interact with outputs pro- vided by the system .... saler with WholeSalerReq to buy each book one by one. For one ...... ference on 
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Black-Box Testing Boundary Value Analysis and Domain Testing 

12. CSIS0403 Implementation, Testing and Maintenance of Software Systems 2006-2007. Generating the domain test suite. Say that to pass a course, a student ...
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Non-Destructive Testing 

longitudinal or circular magnetization into the ferrous part to be tested. Metal filings ... It is good for fiberglas, metals, cast iron, etc., and the complete kit can be ...
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differential compression testing 

the propeller to prevent the engine from turning when air pressure is applied through the differential compression device to the combustion chamber. CAUTION.
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Testing Normality - idei 

tests based on Hermite polynomials underreject a little bit the null ...... van der Klaauw, B. and R.H. Koning (2001), â€œTesting the Normality Assumption in the.
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Non-Destructive Testing - Size 

and to save yourself a buck, always wash all parts and take them in when the ... the application of a spray on the parts to be tested, also some is applied to a bar ...
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Unit Testing Explained Changes Unit Testing Tests Testing Style But I 

Synergy between Tests and. Refactorings. â€¢ Tests can cover places where you have to manually change the code. + Changing 3 by 33, nil but NewObject new.
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Penetration Testing ... - slidex.tips 

Presents a nice clean, easy to view web interface that will ... Users access a web page of an NTOP server to get .... http://www.safety-lab.com/en/download.htm.
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USB 2.0 Compliance Testing 

Advanced Debug and Testing with the 9000 series Oscilloscope ... Data from device to PC is called. Upstream. USB Cable. + Shield. D+. VBUS. D-. Ground ...
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Testing a Vibration 

Nov 24, 2011 - Order Now. So for some fun, we thought we would test one of our vibration motors with a "donated" iPhone and the Vibration app!
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Structural Flight Testing 

Maneuvering load factors are arbitrary for different classes of airplanes. 3.8 "G's" are usually sufficient to demonstrate structural integrity of airplanes which are.
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Testing Loudspeakers - audioXpress 

Polar response. â€¢ Step response ... response in the section on polar response. Extensive testing has ..... off-axis, one grille frame edge moves closer to the mike ...
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Zero Thrust Glide Testing 

and, as a fun project, figure out the real logic, how .... (58%), as we did, comparing the sealed duct glides ..... We Check and Report Fraudulent Credit Card Users.
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Testing Normality - idei 

We used the GMM approach for testing the Stein equation. The GMM ...... the quadratic kernel with an automatic lag selection procedure of Andrews (1991).
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structural testing - Size 

complex wing testing project, a great deal can be accomplished with very ... (French Cricket) and 3(b) the compos- ite (wood?) solution. Wings of this kind should ...
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5. Testing and Migration 

Forces â€” Migration. â€¢ Big-bang migration often fails. â€¢ Users hate change. â€¢ You need constant feedback to stay on track. â€¢ Users just want to get their work done.
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Testing Loudspeakers - audioXpress 

audioXpress.com. Directional queues come from the ... have a problem. The early reflection .... ing this speaker should not be a problem for any well-designed ...
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Constraint-Based Software Testing 

Programming techniques in the automation of program verification. In 2000, ... leads to solve a constraint system that characterizes a path through a particular.










 


[image: alt]





A Model-based testing approach combining passive testing and 

itoring methods, runtime verification and passive testing. Starting from ... yond the use of formal techniques, these models offer the advantage to automate ...... tions bring several disadvantages such as risks of adding bugs in the implementa- ....
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Zero Thrust Glide Testing 

5 times the real energy requirement! Put an 18 .... wonderful sheet metal work, pumping ... You want to match the slowing layered airflow at the nose. (or rear). ... weekend I had a moderately good ball .... model airplane music wire set up as an.
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