YOUR HI Fl SYSTEM.

HOW MUCH POWER DO YOU REALLY NEED?
By Marc Silver

     If you are in the market for a sound system, you are probably wondering how important power is to the sound you hear. While more power will carry your sound further, it is no guarantee that you will receive true high fidelity faithful to the original recording. 

     Contrary to what most people think, more power does not guarantee less distortion in the sound you hear. The important thing to remember is that for clean undistorted sound, the power of the stereo's amplifier should be matched to the demands of the speakers you plan to use with it.

     The amplifier is the basic source of power in a stereo system; it takes the relatively weak signals that come to it from the source and amplifies them with the power necessary to drive the speakers. 

What about the math?



When I was in retail I often did demonstrations at my old store to show what power really is and how it relates to the speakers you’re using. One setup I particularly enjoyed playing had a very small tube integrated amplifier (and when I mean small, it was a 2A3 single-ended triode that only delivered 2.5W RMS per channel) connected to a pair of Klipsch Horns. Then I would play a big dynamic classical piece of music like the 1812 Overture and ask the customer how much power they think I am using. In absolutely every case the default was in excess of 100W/ch. Sometimes much more.
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Here is the math. Almost every loudspeaker on the market has an efficiency specification in their literature. The factory typically places the speaker in an anechoic chamber and measures its output in decibels measured on axis at one meter with one watt of power. Then they publish a number based on their findings. Speaker efficiency varies widely. I have sold small speakers that have a rating of 81db/1W/1M and have had very large speakers rated at 107db/1W/1M. 

Let’s assume for this example, you have a fairly typical loudspeaker today with a rating of 89db/1W/1M. If we place that speaker in a typical room with normal reflectivity and typical furnishings, that speaker should give you about the same output at your ears when sitting 8 feet away from them with only one watt of power from your amplifier. The question is… 

 
What is loud?


For this, I refer to OSHA, or a friendly government institution that regulates safety in the workplace. According to them, to the best of my recollection, sound that exceeds 85db for more than 5 hours can cause hearing loss. So, we need to assume that 85db is reasonably loud.

    How much power do you actually need? 
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ound Pressure/Sound Pressure p

Sound Intensity /

Level Lp dBSPL N/m2=Pa Wim?2
Jet aircraft, 50 m away 00 100
Threshold of pain 3.2 10
Threshold of discomfort 0 1
Chainsaw, 1m distance 3 0.1
Disco, 1 m from speaker 0.01
Diesel truck, 10 m away 9C 63 0.001
Kerbside of busy road, 5 m 80 2 0.0001
Vacuum cleaner, distance 1 m 70 063 0.00001
Conversational speech, 1m o 02 0.000001
Average home 0.0063 0.0000001
Quiet library 0.002 0.00000001
Quiet bedroom at night 0.00063 0.000000001
Background in TV studio 0.0002 0.0000000001
Rustling leaf 0.000063 0.00000000001
Threshold of hearing 0.00002 0.000000000001





Since power is calculated as a log function where power doubles for every 3 decibels of increase, taking that 89db speaker means that in your room 1watt delivers 89db, 2 watts deliver 91db, 4 watts deliver 93db…. And 128 watts extrapolates to 109 db. 

     There is really no clear-cut answer to the question of how much power you really need because that depends on the size of the room and the type of music preferred, I recommend that buyers be sure and give this type of information to the audio specialist your working with so that he or she can make the proper recommendation. For example, a system in a large room that has been well-furnished with carpets, thick drapes, and well-padded chairs will need much more power than one in a relatively small, sparsely furnished room with fewer sound-absorbing surfaces. The type of music and the volume level you prefer also play a part. 

    It is usually better when deciding how much power you need, to opt for a little more than necessary, rather than too little. There are a couple of reasons for this. With a lower-powered system, you have very little reserve power available distortion can occur, and the loud passages may become a problem. Also, when an amplifier is played at its limit, a phenomenon called "clipping" can occur. Not only does this produce an unpleasant sound from the speakers, but it can -- in severe cases -- damage the speakers and the amplifier. 

     I have always said that audio power is a lot like horsepower in a car, you can never have to much, but on the other hand, it is more a factor of quality over quantity. I would much rather have a great-sounding 35W/Ch amp that will work with my speakers than a poorly designed amp with 100 watts of less musical performance. 


If you don’t have the luxury of a local audio professional, then rely on trial and error. However, the best recourse any buyer can have when deciding how much power they actually need is to consult a reputable audio retailer. Be prepared to give them details about your home and your musical preferences mad the speakers you have or plan to purchase, and they will work with you to determine how much power you actually need.
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