From the beginning, I have been looking to improve the cooling on my plane, usually with little success.  What follows is the tale of a first big step, one I never would have thought of on my own, took an afternoon to accomplish and made a big difference.

To better understand what was going on inside my engine compartment, I placed probes for CHT on all 4 top spark plug locations and installed an additional probe in the bayonet position on my hottest cylinder (#2).  What I found surprised me as the tops would read up to 130 degrees F hotter than the bottom (300/430).  Had I just located probes on the bottom of my updraft cooling Lycoming IO-360 angle-valve cylinders, I would have never known that the tops were not getting enough cooling air.  BTW, oil cooling had been and continues to be fine.

My Cozy Mark IV has the plans-built NACA inlet, but since the cowling was built for a parallel-valve engine and mine is the fuel injected angle-valve, I had to enlarge the bottom of the cowling which had the net effect of lowering/enlarging the cooling inlet 2”.  This made the opening larger to accommodate the fuel servo and air filter box.  I never liked it, but at the time it was the only way I could get it all to fit and I reasoned that even if there was a minor drag penalty, at least I would be getting huge amounts of cooling air through that big scoop (not so, read on).

Looking to improve the spread of cooling temps from the bottom of the heads to the tops, I dove into all the CSA articles I could find and consulted with some very knowledgeable Canardians.  I worked on baffling, ramps, eliminating sharp edges – all with no noticeable improvement.  It was all great advice, but it wasn’t working for some reason. I had a relatively huge inlet, so it was inconceivable to me that I wasn’t getting enough air, but it needed to be checked out, so I hooked up an airspeed indicator and ran lines from it to the high and low pressure sides of the cowling.  I probably should have done this much sooner because what I discovered was the high pressure side was not very high.  It was time to move the servo/airbox out of the way so more cooling air could get in freely.

Moving the fuel servo up and out of the way was a much bigger job than I thought, but I was certain this would help, so I did not mind all the work.  Once completed, the opening for cooling air looked huge and was unobstructed in any way – this had to help and I was excited to fly it to find out how much it did help – unfortunately, it didn’t help a bit.

It was then time to coat the bottom of my plane with dirty oil and go flying.  I did so and when I landed, I had my good friend who is an aero engineering genius look at the patterns and he basically told me the inlet was too large, the air was separating well ahead of the opening and that it was basically going around instead of inside the cowling.  So, he suggested installing a couple of temporary pieces of sheet metal to the sides of the inlet to extend it’s vertical sides (the thought being to capture more air before it got the chance to “get away”), but this made no difference either.  The metal extensions were removed.

So, we slept on it and the next day he asked me to rig a second pitot tube pointing directly into the air stream and located in the center of the cooling inlet.  So, off I went flying and when my panel airspeed indicator was reading 160 mph, the one measuring the inlet airspeed was only reading 50 mph!  He then had me move the probe 2” lower and go flying again. This time it read whatever speed I was flying at.  So, it was time to clean up the air going into the cowling.

My good friend deserves the credit for what follows and I believe that while my specific installation will differ from yours, this is so easy to do that it would be worth trying if you were looking to improve your cooling.  He didn’t want me to have to start chopping on my cowling, so he suggested applying what he does best and installing a couple of vortex generators on the bottom of the fuselage to help add some energy to the cooling air (to help more of it get into the inlet).  So, I made up (2) 1” x 4” angles of aluminum sheet metal and installed them at a 20 degree angle relative to the fuselage center line with carpet tape.  The VG’s need some distance from the opening to work, so we placed them on the front portion of the landing brake about 6” apart from each other.  The test flight now showed 100 mph air entering the inlet in the center probe position when I was flying at 160 mph, but there was a vibration created somewhere (maybe the brake rumbling or disturbed air hitting the cowling), but the bigger issue was that I could not open my landing brake on final without a huge pull.  

So, we next tried making them bigger (1-1/2” x 6”) and installing them in front of the brake, but still had the same results as the first try, although I could now operate the landing brake as before.  

Finally, we tried installing them just aft of the landing brake, went back to the 1” x 4” VG’s  and I went flying again.  When I looked at the second airspeed indicator, I could not believe my eyes as it was now reading whatever speed I was flying at and when I checked my CHT’s they were reading 30 to 50 degrees cooler on the tops!  The vibration went away as well.

I put up a few pictures for those that would like to see them in color.  They are at http://home1.gte.net/res08ahw/vg/index.htm.

