Tech Tip: Alternator Basics
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People often mistake the battery as the main power source in the vehicle. Although this is true when the car is not running, the alternator is really the heart of the electrical system. The main function of the alternator is to recharge the battery and act as the primary source of electrical power while a vehicle is being driven.

Alternators are only capable of full output under ideal conditions. While the vehicle is sitting at idle and when increased heat is a factor, the alternator typically has less output than when the vehicle is moving at freeway speeds and in fair (but not freezing) weather. In most cases, the maximum output of an alternator is achievable only under ideal conditions of a particular engine speed and at moderate ambient air temperatures. If it's been designed to give a lot of output at idle then it over works at freeway speeds. You can't have it both ways, which is why most alternators don't really get substantial output until about 2,000 engine RPM. 
Other factors-such as close proximity to exhaust manifolds and turbochargers, confined engine compartments and constant electrical strain - each affect the day-to-day performance of an alternator. In many audio systems the alternator is expected to power the vehicle and a very high-powered audio system without the installation technician or system designer ever having given a thought to the long-term consequence of straining the capability of that alternator. 
Upgrading the alternator is always a consideration. In the past, simple guidelines - such as a certain percentage over and above the vehicle's charging system capacity-indicated it was time to upgrade the alternator. Although this is a useful guideline, there is no hard and fast rule, particularly with today's computer-controlled charging systems.

The amount of alternator "abuse" an electrical system can withstand completely depends upon the frequency of high current demand (often called the duty cycle). In other words, a system that is exceeding the capacity of a vehicle's charging
100 percent of the time will require an alternator upgrade immediately, whereas an audio system of equal power levels output capability that only exceeds the charging system capacity 10 percent of the time might not require an upgrade. It's also very important to note that systems running 2-, 1- or half-ohm loads at these high power levels (particularly Class AB amplifiers) are much more prone to needing alternator upgrades because they are more constant in their need for high current and place more of a burden on the vehicle's electrical system. 

The old convention was simply to recommend an alternator upgrade when the electrical current demands of an audio system exceeded 120 percent of the capacity of the vehicle's charging system. The actual factors that define the true needs are specific to the vehicle, the system requirements and-most important-the vehicle operator's listening preferences.  The reality is that as 12-volt electrical systems rely more on a stable electrical system, there may be immediate needs for an alternator upgrade in some vehicles, depending on just how much the audio system robs from the remainder of a vehicles electronic components. 

The moral of the story is that if you can't supply the power from the alternator (and vehicle's charging system then it matters very little how much power you think you are adding for the audio system. You can't make output power from amplifiers magically appear if the vehicle can't supply it. If you don't plan on doing alternator upgrades to a particular system, it's a very smart system design approach to figure out the best way to maximize the amplifier power the vehicle can support without modification other than the obvious things like upgrading high current grounds. 
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