First Flight Considerations & Recommendations

By Randy Lervold

EAA Flight Advisor
The EAA Flight Advisor Program

The EAA’s Flight Advisor program, about which you have expressed an interest, is a program that puts experienced pilots in touch those about to make first flights for two purposes: 1) to assist them in evaluating their own skills in determining whether they should make their own first flight or not, and 2) to provide general advice on first flight procedures and practices based on the FA’s own experience. In fact the core of this program is a Self-Evaluation Form which, as a participant in the program, you will be asked to complete. The FA’s role is not to judge you, make any decisions for you, or take any responsibility for your first flight. Rather it is to assist you in making your own decisions on the flight testing process by pointing out options and offering advice. As you will read I have also assembled some general recommendations in this document based on my own experience in building, flying, and testing RV series aircraft.
I became an EAA Flight Advisor for a very specific reason: I became increasingly disturbed by the number of builders I saw doing no testing whatsoever with their new RVs during Phase 1 operation. Granted, as the most popular kitplane of all time there are literally thousands of them flying, and “the numbers” between similarly equipped RVs will be similar. Still, to do no testing is in my opinion, and in a strict legal sense you are violating the FARs by not testing during Phase 1 — both the FARs and your Operating Limitations require it.
Why is there this tendency to avoid testing? I believe it’s because there seems to be such a huge perceived gap between on the one hand doing nothing, and on the other hand the plethora of excruciatingly detailed test regimens available to builders on the Internet. The thought process probably goes like “sheesh, these test regimens are so detailed it would take me hours of studying to just understand it, and then many hours and gallons of fuel to complete them. Besides, my plane is just like all the other RVs flying so I can just copy their numbers”. Clearly not doing any testing is wrong, but also I’d agree that when flying a proven design like an RV a very detailed test progression is probably not necessary. Therefore in attempt to encourage pilots to test for the essentials, and in doing so to teach themselves more about their aircraft, I have proposed a first flight plan and a minimum test regimen in this document. 
In summary, I believe there are compelling reasons to perform at least the level of testing detailed below for two reasons:
1. Every aircraft is different; you need to know the essential numbers for YOUR aircraft.

2. Performing basic tests teaches YOU how the airplane behaves in each condition. (for example, how does the stall behavior change at gross weight versus when solo, and at what speeds?)
Lastly, this document is NOT intended to be a definitive “how to” guide on testing your new bird. Rather it is my personal recommendations on how to conduct a safe first flight, built on the EAA Flight Advisor program, then encouraging you to perform a minimum of testing during the remainder of your Phase 1 period. By the time you read this document you should read all available material on first flights from credible sources such as the  EAA and the various FAA circulars. Of course the Internet is a tremendous resource in this regard.
Objectives of Phase 1 testing

It is important to understand what you are trying to accomplish with Phase I testing. AC90-89A sums it quite succinctly…
c. The two goals for an amateur builder/ultralight owner should be as follows:

(1) At the end of the aircraft’s flight test phase (Phase 1), the aircraft will have been adequately tested and found safe to operate within its established operating envelope.

(2) Incorporation of the flight test operational and performance data into the aircraft’s flight manual so the pilot can reference the data prior to each flight.

Couldn’t be simpler, yet so many don’t accomplish these objectives in even a basic sense. Note the “within its established operating envelope” comment, we’ll need to come back to than when discussing aerobatics.
Suggested roles for your first flight

Before we proceed, all of this assumes you’ve had several thorough inspections of your aircraft, including the inspection for your Airworthiness Certificate, and that you’ve verified the plane will sustain full power for at least 60 seconds via a ground run with the tail tied securely and the aircraft in a nose-up configuration to make sure your fuel system will supply the engine adequately.
The first flight with your new bird is likely the most intense flight you will ever make. Your situational awareness (SA) will be taxed because nothing is familiar and there is an overwhelming number of things for you to monitor. Because it is your aircraft and you are the manufacturer the first flight is your responsibility, but you may best fill that role not as pilot, but as Mission Commander as will be described below. Part of the Flight Advisor program is to help you determine if you are the best person to fill the pilot role. I will ask you to fill out an EAA Self Evaluation form outlining your flight experience and comparing your new plane with other aircraft you have flown. Frankly, many builders should take advantage of someone more objective and with more current flying skills to do the flying duties while they fulfill the Mission Coordinator role where they manage the mission and collect the data. I strongly believe that sharing the workload is the best way to go and recommend a three person crew for first flights as follows:
Pilot – The pilot’s role is to fly the aircraft, to perform basic tests, to verify certain data and characteristics, and to pass this information along to the Mission Coordinator for recording. One of the most important things for the pilot to do is to be able to deal with an emergency. Therefore he/she should have emergency fields selected in advance and be prepared to put it down if needed. That is one reason that favors having someone else do your first flight — owners are sometimes not able to be objective when dealing with a problem and will try to save the aircraft at any cost.
Mission Coordinator – The pilot will have their hands full simply paying attention to how the airplane is flying and must be ready for anything and able to deal with should it arise. Therefore I believe it is wise to offload certain responsibilities to a Mission Coordinator who will be responsible for A) managing the overall set of test tasks and B) collection of data. Of course the pilot-in-command is the ultimate authority, but if the PIC can shed the workload of managing test tasks and data collection then the PIC will be better able to concentrate on executing the tasks and collecting good data. The MC will also be the person responsible for contacting and coordinating the proper emergency services should there be an incident – have these phone numbers at hand in advance. Lastly, the MC may be on the ground with a radio or in the chase plane if available, either location will work fine, but if airborne be sure your cell phone will work in case emergency services need to be notified.
Chase pilot/plane – A chase plane is optional. It can be useful for checking the test plane over for any anomalies, assisting with clearing air traffic, as a location for the Mission Coordinator to work from, and for moral support of the test plane pilot. The chase plane pilot should have some experience in formation flying so as to be able to maintain a consistent position around the test ship. So as to not distract the test pilot the chase plane should always be a bit behind the test ship. 
Preparatory to your first  flight:
Emergency landing sites – Make sure and identify available sites to put down should you have an engine failure. Actually flying your first flight mission in another aircraft is a good idea so you have a good sight pictures on the surrounding area. Make sure the MC can provide directions to all emergency fields.
Brief the mission thoroughly – Make sure everyone is very clear on every aspect of the flight: who is doing what, what the in-flight tasks are, the exact flight plan including altitudes, frequencies, and geographic locations to be flown, and plan for as many “what if’s” as you can think of. 

First flight plan
What should you try to accomplish 
· Take off roll – Be sure and have a point on the runway that you will abort by if not airborne or if there’s any engine issues. Do not deviate from this point, have your decision to abort the takeoff made in advance.
· Controllability in all axes — As soon as airborne make some small control inputs in each direction to make sure you have control authority in all axes: pitch, roll, yaw. If there is no response, or any unusual responses, in any axis put it back down on the runway while there is still space. Continue to explore controllability and flight characteristics throughout the flight.
· Engine/prop operation — The Pilot should watch the tach and manifold pressure to make sure proper power is being developed and listen to the engine for proper operation. The MC should have a table for collecting engine data the pilot reads off such as oil temps, oil pressures, CHTs, EGTs, and fuel flow. Airspeeds at various power settings should be noted. Either the Pilot can read off the data occasionally during his scan or the MC can call for the data. Power settings appropriate for a new engine should be agreed upon in advance if the plane is so equipped. Remember, engines are best broken in with high power settings during the critical initial hours. This must be balanced against flight safety however — if the aircraft exhibits any unusual characteristics then power should be reduced and a landing initiated immediately.
· Stall speed — After operating the new engine at high power settings and exploring the controllability of the aircraft for 15-30 minutes, stall speed should be checked so that approach speed can be computed. The pilot should perform 2-3 stalls in landing configuration (with flaps) at a safe altitude and relay the speeds back to the MC. The MC should then compute 1.4 Vso as the approach speed and relay this number back to the Pilot. If the flight is going well then additional time can be spent at high power settings before landing.
· Approach & landing — Perform a normal approach and landing using the approach speed computed from the stall speed obtained earlier. If your MC is in a chase plane then the chase plane should land first so his is available to assist the PIC during the first landing.
· Inspect the aircraft — Of course a thorough inspection of the aircraft should be made after the first flight and before the second flight is planned. 
These simple steps could easily become your flight test card for your first flight.

Minimum Phase I Test Regimen
Congratulations, you’ve made your first first flight and now know quite a bit more about your aircraft. But you’re not done yet, time to start thinking about the remainder of the tests to be performed during Phase I. Following is what I believe to be a minimum test list for an RV series aircraft…

· Vso, both solo/light and at gross weight — These tests are essential and will get you good data to use in computing your approach speeds, but also teach you what the plane feels like in each configuration. To perform these tests get to a safe altitude, say 5,000’ agl, then get the aircraft in landing configuration and start slowing it up at a predictable rate and observe the airspeed indicator as it approaches the stall, then note the airspeed at which it actually stalls. Repeat stalls in each configuration at least 3 times to verify the number is repeatable, and also make sure the plane is really stalling rather than demonstrating pre-stall buffet. Perform this test when solo with light fuel, then again on another flight at gross weight with full fuel. The test should also be performed clean without flaps deployed so you will know what difference the flaps make should they ever fail. 

· Vy — Best rate of climb speed is useful information and will vary for each plane. I’ve found that even different props will have a different Vy on the same airframe. You perform this test by establishing the plane in a climb at a specific airspeed and then holding that precise speed as you climb through a 4,000’ window. Call “start” to your MC as you climb through the beginning of the window and “stop” as pass through the end of it. Once on the ground you will do the math to convert the elapsed time into a rate-of-climb. Maintaining a precise airspeed as you climb is very difficult and you will likely have to abort several attempts if you let the airspeed vary. For RVs, perform the test at 5 mph IAS increments starting at 115, then 120, then 125, then 130. Once you know which one of these yields the best Vy you can then go back and test again in 2 mph increments on either side of the best speed to dial it in.
· 75% cruise — Everyone wants to know their plane’s “max cruise”, and it is essential information to have when planning cross country flights. Personally, I like to know my 65% “economy cruise” numbers as well. If you want to be really thorough you will record fuel burn figures as well so you can really plan your cross country flights accurately. 
· Airspeed indicator accuracy — Use wind triangles, GPS groundspeed, and comparison with other know aircraft to ascertain your airspeed indicator accuracy. I suggest you test it at a variety of airspeeds as well. Many aircraft are accurate in the upper ranges but off in the lower ranges due to a variety of factors. You want to know this information, ideally you would record error in 10 mph increments from stall up through max cruise.
· Aerobatics — Either perform the maneuvers you want the aircraft approved for during the Phase I period, and of course note them in your airframe logbook when you sign the aircraft out of Phase I, or, if you are not ready for aerobatics during Phase I (commonly  the case), you can perform them later. This is done by simply making a logbook entry placing the aircraft back into Phase I, performing the maneuvers, and then making another entry placing the aircraft back into Phase II. Frankly, this is the path most builders should take, just don’t forget to do it
What to put in your logbook? Here are some sample entries: 

Aircraft ready for flight:

(sample log entries here)
Aerobatic maneuvers — to be done during Phase I:

“I certify that the following aerobatic maneuvers have been test flown and the aircraft is controllable throughout the maneuver’s normal range of speeds and is safe for operation. The flight tested aerobatic maneuvers are: (list all specific maneuvers here, entry speeds not required but I would advise you to list them for each maneuver also and of course put this data in your POH).” 

Aircraft into Phase II:

“I certify that the prescribed flight test hours have been completed and the aircraft is controllable throughout its normal range of speeds and throughout all maneuvers to be executed, has no hazardous operating characteristics or design features, and is safe for operation. The following aircraft operating data has been demonstrated during the flight testing: speeds Vxo_____, Vx_____, and Vy_____, and the weight______ and CG location_____ at which they were obtained.”
Aircraft back into Phase I:

(sample log entries here)
Aircraft back into Phase II:

(same as above)
All of this can easily be accomplished in probably 10-15 hours of flight time, but you’re not done yet. As the manufacturer of the aircraft you are obliged to create a Pilot’s Operating Handbook (POH) for the aircraft. While it may sound intimidating it’s not that difficult. The easiest way is to surf around on the Internet for examples of other POHs, find one you like the format of, and customize it with information on your aircraft. I have created POHs both for my RV-8 and my RV-3 which I can give you a copy of to use as a starting point.
I hope this has been helpful, may you enjoy a long and safe Phase II.
Summary of action items
Ok, now what? Here is a summary of what needs to be done…
· Read this document and consider the recommendations

· Compete the EAA Pilot/Aircraft Self-Evaluation Form

· Decide who will be PIC for the first flight

· Plan the first flight mission in detail including 
· Create test cards for PIC, MC, and chase pilot for both first flight and subsequent Phase I testing
(see me for a sample first flight kneeboard card)
· Plan all subsequent tests

· Make appropriate logbook entries

Reference materials

· FAA AC90-89A

· EAA sample flight test cards (ask me for copies)

· Various Internet sites with comprehensive flight test regimens 

