Engine Management Myths
MYTH #1
After takeoff you set "twenty-five squared" (meaning 2500 rpm, 25" of manifold pressure) in a normally aspirated, constant speed propeller airplane. Next time any of you go flying in an airplane that has this kind of engine/propeller -- take a look at the POH. Don't look at the cheat-sheet checklist that the flight school/FBO may have made up, look at the ACTUAL POH and what it lists in the "after take off" part of the checklist. It may also be instructive to look at the engine settings part of the POH. In most cases, what you will find is that 25"/2500 is NOT called for in the POH checklist. Instead it likely says something like "reduce power as appropriate", "set cruise climb power" or "set climb power". So where does the myth of 25"/2500 come from...and why do flight schools and FBO's around the world teach it (and have it on THEIR checklists)?

The answer is actually quite simple and dates back to before when most of the VATSIM membership were even born. With many of the early trainers using constant speed propellers, the engines had a limitation on how long they were rated for 100% power (it was frequently 5 minutes). So at sea level on a standard day, going full RPM, full throttle put you into an area that was NOT good for the engine. As a result, it was desirable to reduce power to get within the range where the engine was rated for continuous operation. SOP then became to reduce power after takeoff (typically around 1000' AGL)...so the question then became "what do you reduce to?" Anyone who knows anything about engine operations knows that the engine power setting tables have all kinds of variables -- most common is altitude (actually density altitude which is affected by temp, but most common GA POH’s only show altitude and don't give you the other data as it would further complicate things). Bottom line is that 25"/2500 in an O-320, O-360, or IO-320/IO-360 puts you just below 75% power even under the worst conditions...and that ensures you are in the "max continuous power" part of the engine operating parameters. So going to 25-squared (which is easy to remember) became habit. An actual review of the operating manual will show that there are any given rpm/MP combinations which will achieve a power level in the max continuous range...and there are times when a higher RPM might be more useful than a lower rpm (trying to achieve peak climb performance being one of them), but flight schools/instructors are trying to teach people to be pilots. Teach them one way to do it and 99% of the time they will replicate it the same way each time. In the case of "25 squared" it preserves engine life, keeps the engine operated in the safe zone and is easy to remember. My guess is that half the flight instructors teaching "25 squared" today have no idea where it comes from and will insist that this is the only way to cruise climb the plane...because that is how they were taught!

MYTH #2
"You must reduce manifold pressure before reducing rpm" (on a normally aspirated engine per Eric's note and per Anthony's Original Question). Really? Where does it say so in the POH? How about any of the Continental or Lycoming Engine manuals? Take a look? Can't find it written anywhere, can you? That's because it isn't written down. What you probably found were tables that list various RPM/MP combinations that will achieve THE SAME % of rated power. So (for example) on one engine you might see that 25.6"/2100 RPM AND 22.7"/2400 RPM BOTH achieve 65% power. It doesn't say which one you move first, so what gives? The origin of this myth is a little tougher to trace, but there are some reasons why this became "the way things are done!"

First, note that the higher the RPM, the lower manifold pressure necessary to achieve a given power setting in the example above. Figure it out yet? If you pull RPM down without reducing manifold pressure first, you will actually increase the percent power the engine is generating (up to a point based on the propeller design, etc.). So if you are at full power (both prop and throttle full in), the engine is theoretically producing maximum rated power (this isn't technically true but for our purposes it is). In other words, ON THAT AIRPLANE WITH THAT PROP/ENGINE COMBINATION THIS IS THE MAXIMUM POWER THAT CAN BE GENERATED. It may or may not have a "max rated power" time limitation (as discussed above) or it may be that the engine is able to achieve max rated power continuously (the modern IO-320 and IO-350 engines most students are flying behind do this). Regardless, if you pull the RPM back first when you have both controls full in, RPM will drop and the engine will actually be creating some percent more power than what it is supposed to be doing. Will the engine blow up because of this (for the 1-2 seconds it takes you before you pull back on the throttle after setting rpm)? Not likely...as a matter of fact VERY UNLIKELY given the tolerances and safety margins built into the engines. So what gives?

Remember that on initial climb out with everything firewalled the engine is working as hard as it is ever supposed to work. Pulling RPM back first from that condition will put you in a condition that is NOT a normal operating configuration. What the manuals will show you are either graphs or tables (most likely tables) that show various rpm/MP combinations at various altitudes...probably something like 55%, 65% and 75% power. So by pulling back on rpm BEFORE MP, you are putting the engine into a configuration that isn't documented in the manuals. If on the other hand you pull back on MP first, you have already reduced power and then when you decrease the RPM (pushing power back up) you are still at something less than "full power".

Clearly when making engine changes at anything less than "full power" it really doesn't matter which control leads the other...but once we get into the area above 75% (or max continuous rated) power and approach full power, it is possible to create a RPM/MP combination where the engine is operating outside of design parameters. Flight schools/FBOs are risk-averse organizations. They want those engines to last as long as possible because repairing engines costs money and means a plane is down (thus not bringing in any money). Having a person always REDUCE MP before RPM is (much like 25 squared) a simple thing to teach that will help ensure the engine is operated in a way that will prolong engine life. 

Before we leave this myth, let me answer a question that may have popped up:

"If low RPM/high MP creates more power, why don't we use that engine setting for takeoff instead of high rpm/high MP?"

Let's get away from constant speed propellers for a second and go back to fixed pitch propellers. You may have often heard that a fixed pitch plane has a "climb prop" or a "cruise prop" installed. What is the difference? A cruise prop has a higher pitch (meaning it takes a bigger bite out of the air for any given rotation) than a climb prop (which has a coarser pitch). So a cruise prop is like a constant speed propeller with the rpm pulled back, a climb prop is like a constant speed propeller with the rpm pushed all the way in (maximum rpm). In car terms, a climb prop is first gear; a cruise prop is fifth gear. So a climb prop/high rpm constant speed setting allows you to accelerate and climb most efficiently, but will limit how fast you can go. A cruise prop/lower rpm constant speed setting is not quite as good at accelerating or climbing but will allow you to achieve a higher true airspeed once at altitude and in cruise. 

So the reason we take the high rpm setting on takeoff is because that this point we are interested in ACCELERATING the plane as quickly as possible and achieving peak climb performance. We aren't anywhere near maximum airspeed anyway, what we want is peak acceleration and climb performance...and high rpm gets it for us.

MYTH # 3
Eric said that for a TC (turbo charged engine) you lead with RPM and follow with manifold pressure. Again, I'd like to see ANY turbo charged airplane POH or engine manual that calls for this procedure. It simply isn't there (and doesn't make any sense for all the reasons we talked about in MYTH #2 above). There is NOTHING magical about a turbocharged engine. It works EXACTLY the same as a normally aspirated engine EXCEPT that it can create a higher manifold pressure due to the turbo charging. Obviously that higher MP means it can generate more power at sea level than a normally aspirated engine and that it can generate more power at any given altitude than a normally aspirated engine...but when it comes to power settings, again we are talking about combinations of RPM and MP to generate any given setting. 

In aviation, the racers at Reno are one such group. They are interested in only one thing -- speed and everything on those engines is designed to maximize the amount of power the engines can generate and transferring it to airspeed. The do a great job of doing that...but the price they pay is reduced engine life. Many of those engines may literally get as little as five hours of flight time before requiring an overhaul/rebuild due to stressed components. It's the same thing in auto-racing. How often does a NASCAR racer "blow" an engine or destroy a transmission? When was the last time you blew an engine or destroyed a transmission when driving your car? Again, it is the difference between operating an engine well within the green arc as compared to pushing right up against the margins. 

In closing, let me say that MOST (I won't say all) aviation myths have some basis in fact that may or may not be relevant to modern engines/avionics/systems/etc. Most of the time "the way we do business" became that because it either saved lives, equipment or both. The problem is sometimes the systems move on but "the way we do business" doesn't because no one actually KNEW why it became "the way we do business." Is there any reason you CAN'T fly the plane at maximum RPM/MP for the entire flight (or at least until you start descent to land)? Depends. What is your engine rated for maximum continuous power? Do the takeoff settings exceed that and have a time limitation? Students (and instructors) tend to hate answers that begin with "it depends" -- they want a simple black or white answer that tells them what to do. Hopefully this discussion provides some food for thought.
