






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Craftsman's Corner

sirable colors to paint an engine. For opti- ... cooling but the color of the paint doesn't. The second .... AGILEâ€” Light, smooth controls make aerobatics a joj. 

















 Télécharger le PDF 






 1MB taille
 1 téléchargements
 99 vues






 commentaire





 Report
























CRAFTSMAN'S CORNER



Improving Engine Cooling by Painting BY JOHN SCHWANER [email protected]



At least one well-known engine overhauler paints its engines black because it supposedly improves cooling. It turns out, however, that black is one of the least-desirable colors to paint an engine. For optimum cooling, your engine, accessories and engine mounts should be painted white, and the inside of the cowling should be painted black. Here s why. Some overhaul shops claim beneficial cooling effects of black paint on their engine. The theory is that black is a better emitter of infrared (heat) energy. A hot engine in a cold surrounding, radiates energy from the hot object to the cold. The amount of radiant cooling (thermal emissions) is generally dependent upon the temperature of the emitter (engine) and how efficient the engine is at radiating energy — its emissiv-



ity. This derives from Kirchoff 's Law where good absorbers are also good emitters. Since black is a good absorber of energy (that's why it's black), it's also a good emitter. A black object emits more radiant energy (cools faster) than a white or gold object that emits less radiant energy per unit of time. Painting an engine black increases the amount of radiant energy emitted by the hot engine to its colder surroundings and it will be cooler than a non-black engine. There are fallacies to the above argument. Most heat energy emitted by the engine is in the invisible infrared portion of the spectrum. What appears to us as black, white, red or green in the visible spectrum is now what we would see in the infrared spectrum. Any color of paint that uses organic (non-metallic) pigments is black in
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the infrared spectrum,. For example, white paint emits 90-95% depending upon pigment type. Black emits 96%, blue 94%, green 92% and red 91%. The best emissivity surface coating is acetylene soot at 97%. Painting an engine increases radiant cooling but the color of the paint doesn't. The second fallacy is that you also have to ask what happens to the radiant energy being emitted by the engine. Engine cowlings with bare aluminum on the inside reflect about 95% of the radiant energy back to the engine where the black paint of the engine absorbs at the same high efficiency as it emitted. Black paint has high absorbency and high emittance. Better would be white paint that has low absorbency and high emittance. An engine contained within a bare aluminum cowling should be painted white not black to reflect the radiant energy back to the cowling. Another technique would be to paint the inside of the cowling black to eliminate reflection of heat energy. If the aircraft had a plastic cowling then the engine need not be painted white because of the low reflectance of plastic. Most heat from the engine is transferred to the atmosphere by convection rather than by radiation. Radiant cooling of an engine is negligible. Engines run quite nicely no matter what color they're painted. Now when you're at that trade show and the engine shop salesman is talking performance and how his paint scheme helps cool the engine, just tell him that his black engine is the same color as a red, white or blue engine — in the infrared spectrum. Although engines get all the attention, the engine compartment can be engineered to better manage temperature. The engine compartment is one of the most heat damaging environments there is. Packed in the same compartment are glowing exhaust components, rubber products, electronics, wiring, pumps and magnetos. Little effort has been made at controlling heat exchange by changing the infrared emissivity and reflectivity of components. Small changes, such as the addition of reflective heat shields, can be very effective. Engine mounts are often corroded where they pass next to an exhaust pipe.



Mounts painted with dark shades of organic pigmented paint efficiently absorb radiant energy causing the mount to get hot, burn the paint and cause corrosion. Black or white paint is all the same as far as emissivity or cooling a hot object. However, when keeping an object colder than its surroundings, such as a mount section next to an exhaust stack, we need to reflect the radiant energy and not absorb it. In this case white paint reflects more radiant energy than black paint. A metallic pigmented paint, such as aluminum, is even better yet. Another method of keeping objects cool in a hot environment is by using heat shields that reflect radiant energy. Small shields made out of aluminum or stainless steel are highly reflective not only at visible wavelengths but well down into the infrared. Your mechanic may be able to fabricate these small heat shields or contact me for pre-fabricated shields. Aircraft, such as some Aerostar's, use heat shields to keep the magneto cool. We may be able to forego the shield and add the reflective properties of the shield to the surface of the magneto. For this we want the magneto surface to have high reflectivity to bounce radiant heat off and we want high emissivity to radiate heat out of the magneto. Bare aluminum or a metallic pigmented paint would not be desirable because it has high reflectance but low emissivity. Black paint, as most magnetos are painted, also is not desirable because it has high emissivity but poor reflectance. A white organic pigmented paint is best because it has both high emissivity and high reflectance. Painting engines black is more effective as a sales tool than it is at cooling an engine. However, the concept of regulating temperature within an engine compartment by controlling radiant energy can be both effective and easily and inexpensively applied.
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tying it down at fly-ins would be a lot easier using this device. ... 3A32C Series. P21EA. D3A32C Series. P21EA. 3AF32C. P22EA. D3AF32C. P22EA. 3AF34C.
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Inspecting the fit of tubing joints on the bottom side. (side nearest the plywood panel ... The angle finder makes for a more versatile device, however. FIGURE 2.
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Stress corrosion cracking. Filiform. AREAS/COMPONENTS. Skin frames/ribs/panels, etc. Attachments/fittings, subassemblies. Extrusions/castings, forgings.
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MAGNETO IS essentially a small AC generator, constructed so that the ... A typical 4 cylinder installation with a Bendix mag, (2 ..... Good Luck and Good Flying.
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sary but often expensive special tools needed to properly ... terials, tools or techniques they think would be of interest ... tool box in its 2" x 2" storage box.
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LIGHTWEIGHT WIND GENERATOR. By Chuck Larsen. EAA Designee Director. IVEN THE SIMPLEST of homebuilts and ultra- lights have been touched by ...
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time to make some repairs and repaint it, I decided to reskin all ... I read all of the FAA and EAA books and articles I could ... of scrap aluminum. I then examined it.
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Aircraft wood is best cut with sharp tools, and sandpaper ... EAA member John ... wood. The technician told him that those are fine as long as the dust is removed ...
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CRAFTSMAN'S CDRNFR. Ben Owen. WHEELS AND BRAKES. I received a call from a pilot who was having difficulty in holding her aircraft during run-ups past.










 


[image: alt]





Craftsman's Corner 

size and re-build and seal closed the box with DUCT. TAPE. (Greatest .... lease wax and a coat of P.V.A. film release. ... safety equipment and ventilation. A good ...
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A few miles from his home field he ran out of gas. ... who hasn't run out of gas or on some occasion had a low tank. ... It takes only one little bee to plug a vent.
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Now tape 3 or 4 sheets together lengthwise, depending on the length of the airfoil, keeping the lines nice and straight. Now, obtain the airfoil coordinates.
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item is taken care of by the manufacturer of both the engine and the mags. ... The breaker is set to open just after this point is reached. This is called the "E Gap ... time you have prop started an engine, the loud click you hear as you pass the ..
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thick fabric or short lengths of reinforc- ing tape between the stitches and to al- most completely eliminate any bumps from the stitches when hidden rib stitch-.
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over 650 feet per minute. How much prop thrust do you think you might be getting out of the. 115 hp, which is pulling you slowly into the "wild blue yonder." 550.
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you should use the rib drawing to deter- ... With this tool, the incidence along the wing (or wash-in and wash-out along the ... If you line up the trailing edge.
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and incorrect method of installation of this fitting. Very often, particularly on homebuilt aircraft, I have seen the incorrect mode of installation as shown in Il-.
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When starting the engine in my. Skybolt after a long storage period and minor overhaul, I could not get the Lycoming HIO-360 engine to run when I advanced the ...
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However, they do lighten up the ailer- ons! One of the first ... the World's Aircraft" for 1970-71, you will see the Zlin with ... Mike was a consultant for one of the.
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attached to ensure that they do stay in place. The propeller is primarily driven by the fric- tion between the rear propeller disk and the face of the prop extension ...
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DUCTED FAN OPERATION. Introduction: Why ... tailored to fit the power curve of an auto- derivative engine ... An F-16 with a v-8 or a rotary auto engine coupled.
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I P ORIGINAL RIB STITCH SPACING CANNOT BE DETERMINED, ... NG IN SLIf. i i i i. -SPA ... Tying the seine knot used in rib stitching can be tricky.
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The resin system to use when making molds is vinylester resin, which has a very low shrinkage rate. Do not use polyester resin â€” it has a high shrinkage rate.
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GM (see Hints For Homebuilders by. D. E. Baker, June 1992) and Chrysler need both ends of the field in the alter- nator available outside the alternator case.
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