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building basics 12 or 24 Volts Choosing the best system for your aircraft project GEORGE R . WILHELMSEN, EA A 442664



W



orking through the various stages of building your own airplane can be an exciting and challenging experience. Whether your plane is built from a kit, plans, or scratch, there are dozens of decisions to be made as far as which direction to go with the construction. One of the areas that many builders struggle with is which electrical system to select for their aircraft— either a 12-volt system or a 24-volt system. To be fair, each system has its strengths and weaknesses. The key to knowing which system to use is first in what you need, and second, in what you want. To help you sort out the best system for your aircraft, I will provide the pros and cons of each electrical system.



12-volt System Advantages There are several advantages to using a 12-volt electrical system for your custom plane. The strongest reason for using 12 volts is the availability of components. There is a plethora of alternators, batteries, and circuit breakers available in the new and used market for 12-volt systems. Whether it is in the form of new gear, overhauled equipment, or materials salvaged from aircraft, it is readily found and is generally available for reasonable prices. There are other advantages of a 12-volt system. As an example, since the majority of cars use 12-volt systems, 104
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you have a good source for battery chargers. The same goes for jump-starting the aircraft—since cars have the same voltage, they can be used to jump-start the plane in a pinch. In addition, the majority of avionics these days, including the legacy gear that you may intend to use, were designed to operate on 12-volt systems.



The strongest reason for using a 12-volt system is the availability of components. There is a plethora of alternators, batteries, and circuit breakers available in the new and used market for 12-volt systems. 12-volt System Disadvantages The primary disadvantage of a 12-volt system is the actual voltage of the system. In both Ohm’s law and the Power law, current and power are inversely proportional to voltage. That is to say, as the voltage goes down, the current required or power used goes up for non-pure inductive components. This simply means that you will have a greater current and power demand for all equipment powered by a 12-volt system, roughly double what it would be for a comparable component on a 24-volt system. The higher current and power draw means you will have to buy larger wires and de-rate the wires more when you calculate their bundling, as called out in Advisory Circular (AC) 43.131B, Acceptable Methods, Techniques, and Practices.



Further, to protect the wires and components, you will be buying higher trip rating circuit breakers. e ers. A review of the various places that sell circuit breakers found that the higher the breaker current trip point, the higher the price of the circuit breaker. The same can be said for the size of the wires. Twelve-gauge wire is more expensive than 14-gauge, which is more expensive again than 16-gauge, and so on. The larger wires also take up more r re space in the fuselage. The final penalty is in the weight of the wires and alternator, which will be incrementally higher than their 24-volt counterparts.



You can see the differences between these two non-spillable batteries.



Concorde RG24-16 (24 volt) battery



24-Volt System Advantages It is easy to see that the very disadvantages of 12-volt systems will be an advantage for 24-volt systems. The higher voltage means you will have less current. For example, a flap motor that would be expected to draw 20 amps at 12 volts would be expected to draw around 10 amps at 24 volts. Avionics that would draw 2,000 watts at 12 volts would end up drawing around 1,000 watts when operated and rated for 24 volts. The higher voltage translates to the ability to get more load into the same space, so 24-volt systems can be paired up with a 100-amp alternator. This is 20 percent to 30 percent higher than the comparable 12-volt alternators that are available, and it would work best for those pilots who have a great deal of power consumption planned for their aircraft. Oddly enough, the 24-volt alternators tend to cost about the same as 12-volt alternators. This allows you to use lighter wire and lower-rated circuit breakers, which will result in more useful load available than in a comparable 12-volt system, all things considered. This provides both operational and future flexibility, since you will have both useful load and power available to add in new components, if you desire. Oddly enough, the same circuit breakers with different current ratings are used for 12- or 24-volt systems, and lower triprated breakers cost less overall. Care must be exercised when choosing the wires for 24-volt systems. AC 43.13-1B, Section 5, 11-66.a. contains a provision for wire gauges greater than 20 that requires additional support for the wires to keep them from being damaged. Generally, if your choice is to add more supports for the wires or go with 20 gauge or lower (i.e., 18 gauge, 16



Concorde RG-35A (12 volt) battery



gauge) wire, you are generally better off going to the larger wire rather than trying to come up with supports for the smaller gauge wire. The price difference between 22- and 20-gauge is almost negligible, as is the weight difference.



24-volt System Disadvantages When you see the battery for a 24-volt aircraft power system, it is hard not to notice that it is about twice the physical size of its 12-volt counterpart. Coming with that size is the price of the battery, which is also greater. As an example, we checked one retailer and found a 12-volt battery would weigh 21 pounds and cost around $135 plus shipping. Contrast that to a similar 24-volt battery, which weighed 23 pounds and cost $295, or more than double what the 12-volt battery would cost. If you need to charge up your battery, you are going to need an aviation battery charger. These devices are available in a variety of styles, options, and features, with the addition of a 24-volt selection generally adding EAA Sport Aviation
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As you can see from this chart in AC 43.13-1B, the wire size for the same run with a 12-volt versus 24-volt system is several gauge sizes smaller, which means less expensive wire and less weight per foot of wire run.



a premium to the price. You will also need to contact the fixed base operator to use its power cart to jump a 24-volt electrical system, or opt for the higher price of a 24-volt charger with a power charge/jump feature, which would allow you to use your charger to accomplish this function. The last disadvantages come in the area of alternator price and availability. Due to the nature of the 24-volt electrical system, there are not a lot of aircraft sitting in salvage yards, waiting for you to cherry-pick the 24-volt alternator or regulator. You will probably be driven to purchase new electrical equipment, which will be available for a premium at the sales counter when compared to the price of used equipment.



Choosing the Electrical System for Your Aircraft You can see the relative advantages and disadvantages of both electrical systems. In some cases, the selection will come down to owner preference. However, in cases where the pilot 106
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wants to install air conditioning or an electrical prop and wing de-ice system, the 24-volt system ends up as the hands-down winner.



As a general point, a builder can, with only a few exceptions, decide to take the 24-volt route. The same cannot be said with the 12-volt system… The main reason for this is simple: air conditioning or a de-icer draws a great deal of power. The higher voltage means you will be able to purchase a 100-amp alternator, which will allow you to use the various equipment you have in your airplane without any restrictions or trade-offs in the installation. Of greater importance is the point that at present, there are no 12-volt air conditioner systems for aircraft being manufactured, so if you



want air conditioning in your plane, 24 volts is the only game in town. Another factor is the battery you need to run the starter and various motors of your aircraft. If you are going with one of the larger mills, for example the Continental IO-550 or Lycoming IO-720, a 24-volt starter helps to spin that engine and get it started quickly. The same can be said if you plan to install a turbine engine in your nose bowl, as most of the turbines come with integral 24-volt starter-generators. This essentially makes the choice for you. For the pilot who is building an RV or Kitfox using the usual engine for such aircraft, a 12-volt system is a good match for the effort. The system will allow the pilot to start the engine easily and will power nearly everything that the pilot could reasonably pack into the panel and airframe with few exceptions. Generally, these lighter planes can use a 12-volt system or a 24-volt system, with the decision as to which system to use left mainly to user preference. As a general point, builders can, with only a few exceptions, decide to take the 24-volt route. The same cannot be said with the 12-volt system, as builders must carefully evaluate what they intend to power and then make sure the system can power what they want while staying within the available load of their alternator on a routine basis. Armed with this information, you will be able to figure out which voltage is right for your project and your needs, and hopefully will enable you to make the right choice right out of the blocks and avoid any expensive rework!



George Wilhelmsen holds a commercial certificate, airplane single-engine land, with an instrument rating, and he has more than 1,000 hours of flight experience. He has a bachelor’s degree in engineering technology with a background in DC, analog, and digital controls. He flies a Beech Debonair. EAA Sport Aviation
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Building Basics: Electrical System Basics 
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Building Basics: Roundabouts 
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Building Basics: Spark Plugs 

to more than $50, and eight to 12 plugs per engine, spark plugs become ... the surface areas in the combustion chamber exceed a critical limit or if the spark plug ...
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Building Basics: Riveting Techniques 

As with all other facets of riveting, practice using this tool on scrap that is identical to the material you ulti- mately want to work on. It takes practiceâ€”and patience.
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Building Basics: Gauging Aluminum 
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Building Basics: Making Holes 

holes in wood or building materials. ... ing holes or drill larger holes in two .... Black. 3/16. Brass from drilling into an underlying structure that doesn't need a hole.
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Building Basics: Corralling Cable 

Affordable! More features, less cost. Just add a GPS/COM & transponder ... Visa/M.C., call (804) 353-1713. Fax 359-2618. SI-FOLD. DOORS! 507-426-8273.










 


[image: alt]





Building Basics: Fatigue 

HTP lets you get precise, professional results on any critical aircraft weld. America Inc. EAA03. HTP is your source for Migs, TIGs, Auto-Darkening. Helmets and ...
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Building Basics: Stress Risers 

STRUCTURAL FAILURES OF AIR- craft components are always severe and often costly both in material and life. The most common component failure is a.
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Building Basics: Wire Size 
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Building Basics: Tube Talk 

"Big deal," you might say. "What makes it so versatile, and why are steel tube fuselages made of the stuff?" We don't need to know about how steel is pro-.
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building basics Fasten-ating 

Tension pulls on the bolt; shear forces try ... yet in a double-shear situation, where it is supported in ... the tensile strength (measured in pounds per square inch,.
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Building basics: Pushrod Secrets 

Mark the rivet hole locations on a piece of masking tape and trim it to a butt fit. Then wrap it around the end of the tube, which has been cut with a tubing cutter to ...
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Building basics: Pushrod Secrets 

then mount the plugs in each end with six high-strength blind rivets spaced evenly around the circumfer- ence of the tube. Here's potential trouble. It's tough.
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Building Basics: Cable Corral 

BUILDERS USE MANY FASTENers to connect the parts and pieces of their airplanes, and one of the handiest is the ubiquitous nylon tie wrap (or cable tie/strap) ...
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Building Basics: Lecture Circuits 
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Building Basics: Composites 

structural sand- wich. For exam- .... full benefit of its adhesive propertiesâ€”without adding unnecessary ... Cut and sand composite materials with care because ...
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Building Basics: Safety Dance 

that it can't fall off the plane in flight. Several different methods are used to secure aircraft hardware: safety wire, cotter pins, self-locking nuts, and lock washers.
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Building Basics: Aircraft Fabric 

TAPE IS CUT. â€” -/ON 45"ANGLE ... FINISHING TAPE CUT. EL 10 SELVASE EPGE .... Finishing Tapeâ€”A strip of fabric cut normally with a pinked (serrated) ...
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Building Basics: Gauging Aluminum 

RESISTANT SANDWICH. A VERY THIN COATING OF CORROSION. RESISTANT .... money can buy. It doesn't cost any more than old-fashioned methods and it ...
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Building Basics: Fundamental Security 

in a pattern, such as a square or triangle, and when you must safety parts in an electrical sys- tem where accessibility or frequent removal makes the double-twist.
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Building Basics: Riveting Equipment 

Rosie the Riveter used during. World War II. Designers have made some progress in rivet gun ergonomics and reduced the vibration in bucking bars to enhance ...
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Building Basics: Clear Objective 
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