Flying With AOA Instrumentation
By Randy Lervold

If you’re reading this article then you’re surely already familiar with the concept of AOA (angle-of-attack) instrumentation. To briefly recap though, the angle-of-attack of your wing is what causes the wing to generate lift. No angle-of-attack, no lift. Too much angle-of-attack and the wing will stall, regardless of the speed or the attitude of the aircraft. You hopefully also know that the airspeed at which the stall occurs will vary based on a number of factors including the weight of the aircraft and g-loading at the time. Hold that thought, it’s an important one.
As pilots we use our airspeed indicators during all phases of flight, but really for different purposes depending on which phase. During the slower phases of flight such as approach, landing, best-angle, and best-glide operations, what we really are after is a measurement of lift, which is not the same as airspeed. It’s important to understand that airspeed is only a proxy for lift, not a direct literal read-out such as altitude or oil temperature. We derive expected stall speeds and such using airspeeds based on testing the aircraft under controlled and known circumstances (you did test your aircraft thoroughly, right?), but as described above, there are variables that change the relationship of airspeed and lift. Therefore installing a proper angle-of-attack instrument provides a direct reading of the amount of lift available rather than just an approximation.
So, what’s it like for the average RV pilot to actually fly with an AOA instrument? What difference does it really make in day-to-day flying routine, all theory aside? Well, I’m probably pretty close to an average RV pilot, and I recently had the opportunity to fly in a familiar aircraft with an AOA instrument. So I thought I’d note some of the subjective aspects of operating with AOA, not just the usual theoretical stuff that more frequently gets discussed.

In terms of my background, I built an RV-8 and flew it 368 hours before selling it to build an RV-3B (long story, see www.rv-3.com for details). I’ve flown several other RVs also, but am certainly not a high-time pilot, just about average from what I can tell. Recently I was talking with our local AOA advocate, Jerry VanGrunsven, and ended up going for a hop with him in the back seat of his RV-8A. He demonstrated his Advanced Flight Systems “AOA Pro” instrument in various phases of flight including accelerated stalls and it did exactly what you’d expect. Ok, the theories all work. But watching from the back seat is a whole lot different than when you’re up front as PIC making all the judgment calls yourself. Jerry seemed to know that and on another day insisted that I jump up front for a local sortie. 
Being back in the cockpit of an RV-8 was of course familiar and even though I wasn’t current at the time I quickly felt at home. My RV-8 had manual elevator trim on a vernier in the standard location just above the throttle quadrant whereas Jerry’s plane had electric trim operated from a coolie hat on the stick grip. His AOA Pro was center on the glareshield with an RMI MicroEncoder  just below it in the panel. I’d flown with the MicroEncoder before and am also installing one in my RV-3B so that was familiar. 
Everything felt good as I started the takeoff roll and began climbing out from my home airport, that is until I instinctively reached up to adjust the trim. Darn, no knob, trim’s on the coolie hat. We got to altitude, slowed it down, and did some slow flight watching both the airspeed and the AOA display. Yep, works just like before. Then we did a bit of cranking and banking while deliberately not looking at the panel at all. Sure enough, just before the accelerated stall that lady calmly admonished me in the headset “angle angle, push”. Note to self: now that could be useful. 
Still, pattern work was what I was most interested in. As we proceeded in to a local airport Jerry advised me to use the AOA display once I got on downwind to fly best glide, then once I reduced power abeam the numbers to continue to use the AOA to adjust down to approach indication with the green dot centered in the yellow bars.
I like to fly a fairly tight pattern and so it’s my habit in RVs to pull power, slow down, and dump full flaps all abeam the numbers, then fly a tighter-than-Cessna pattern adjusting continually the whole way for proper approach path. Basically I would get the plane fully configured, then keep my head out the window the rest of the approach with only quick glances at airspeed, or in this case AOA. My past procedure in the RV-8 was to use 80 mph as approach speed when dual, 75 when solo, and 85 if there is significant gusting to allow for wind shear. These numbers were of course a proxy for what lift margin is expected to be available, and were based on testing I did early on with the plane. Overall that routine worked fairly well, but of course each landing was a little bit different. You know the feeling, sometimes the plane would float just a bit more than expected and sometimes it would plop down a bit more solidly than desired, even though you’d flown the correct speeds.
The routine I fell into flying Jerry’s plane, without even trying, was to watch the MicroEncoder for airspeed and altitude when not in the pattern and really not even look at the AOA. Then, once on downwind my scan switched from the ASI to the AOA almost exclusively. I’d glance at the MicroEncoder to check altitude only, then back at the AOA to manage speed (well, actually lift). Interestingly, there was no mental adjustment to this procedure at all, it was a completely natural process — just make the usual throttle and pitch adjustments to get the display where you want it. I shot half a dozen landings this way and noticed something interesting; as I flew the approach with the yellow bars aligned with the green down, then let it decay down to the red bars as I flared, the plane stopped flying in exactly the same manner each and every time — no floating sometimes and plop-on in others, there was no variation at all. I was making far more consistent touchdowns that I had in my RV-8, and I hadn’t even held a stick in four months. Another note to self: now that is very useful.
In all, it was very simple: fly the ASI for enroute work, fly the AOA in the pattern, and there was simply no adjustment to my habits. By the way, I was still reaching for the trim knob 45 minutes into the flight, now there’s an adjustment. 

As wonderful as having a direct indication of lift is however we must know what to do with it, otherwise why have it? Using it to fly the pattern is one thing, but say you’re turning base to final, overshoot a bit, crank it over (add some G loading) to get back on final, get distracted at that instant by another plane in the pattern or a call from the controller, and get the voice in your ear “angle angle, push”, what do you do? Sitting here calmly reading these words of course you know to unload the wing by lowering the nose a bit, but would that be an instant and automatic reaction in the cockpit? It needs to be. Therefore it’s my view that to complete the safety formula you really need not only a good AOA instrument, but should spend whatever time it takes training yourself to react instantly and appropriately when you get an unexpected warning in the headset. The memory aid Jerry gave to me was when you get the audible “push” warning be sure and push something whether that be the stick or the throttle. If you’re really low the throttle may be all you have. At any rate, I’m sure you can see how the pilot’s proper reaction is an essential component.
Prior to this flight I had already decided to install an AOA Pro in my RV-3B so it wasn’t a matter of running out to buy one. It sure was interesting though to learn what difference this thing will make in my actual day-to-day flying. In my view an AOA instrument has gone from “yea, I probably should have one of those things” to “this will help me fly better every single flight”. I’d always meant to retrofit one to my RV-8 but never got around to it. I’m glad I’ll have one from the start in my -3. 
Here’s how I would summarize the practical benefits… 

· In the pattern:

· Display of the proper approach settings regardless of passenger or fuel load. No more remembering (hopefully) to adjust speed when you’re heavy versus light and trying to guess how much.
· Totally consistent landings, impresses the observers.
· Much better ability to operate closer to the limits in short field scenarios.

· Avoiding the dreaded stall/spin when turning base to final via both visual and audible warnings.

· If you fly downwind at best glide and have an engine out you are already configured to deadstick it in.

· General:

· The ability to instantly find best glide at any time, again regardless of aircraft configuration. 

· The ability to instantly find best climb (best glide indication). Note: this is usually too slow for an RV, faster speeds yield better cooling and visibility, but it’s nice to have it when you need get up as fast as possible.
· When cranking and banking:

· An audible reminder of impending accelerated stall when you’re slow and distracted.
· Keep from falling out of the top of a loop, wingover, or other aerobatic maneuver should you get to slow relative to the G you’re pulling.
· Keep from inadvertently stalling when getting slow while formation flying and not looking at the panel at all.
· Ability to avoid accelerated stalls when doing 360s for spacing or any other tight maneuvers. Note that this sort of maneuvering is usually non-standard and when you look at the panel least and therefore need the audible indication most.

My thanks to Jerry for the most enlightening flight, I know that was an opportunity most pilots won’t get. Now, if I could just get used to that electric trim.
Fly safely!
