Battery Sizing
The key features to selection of a battery or batteries to use in a circuit is the amount of charge needed.  The ration used is the A Hr (amp hour)  Recal from chapter one that  Q= I*t for quantity of charge.  This related to the total charge that will be involved in the chemical reaction.  The Coulomb could be used, but it is a smaller unit that the A Hr, by 3600.  Remember the limit on available charge is the quantity of chemicals in the battery.  

Suppose we have a radio that draws 20 milliamp in normal operation.  If we power this with a AAA battery, how long can we use the radio?

Q=I*t so  300= 20 mA * t

T= 15 Hr.

Similarly, if we want to select batteries, determine the charge needed for operation.  A D cell will have a higher A Hr rating than a AA, but its increased weight may make it a bad choice for a portable device.  (See table below.)

	Battery Type
	Voltage
	Current Range (mA)
	Capacity        (A Hr)

	AAA
	1.5
	0-20
	0.30

	AA
	1.5
	0-25
	1.0

	C
	1.5
	0-80
	2.7

	D
	1.5
	0-150
	5.7

	#6
	1.5
	0-1500
	47.0

	#509
	6
	0-250
	9.0

	#216
	9
	0-15
	0.4


Source: Introduction to Electronics Technology, John W. McWane, Breton Publishers, 1986, pg. 28.
An alarm unit must operate for 7 days and uses 2.5 mA at 3V.  How many A Hrdo we need, and what type battery do you suggest we use?
7 days x 24 hours = 168 Hr

Q=I*t = 2.5 mA * 168 Hr = 420 mA HrTwo AA batteries in series will have 1000 mA Hr so we can easily handle 420 mA Hr.

This concept is also important in the new solar industry.  If we want to use solar electric to provide lighting, we need to knkow how many A Hr are required.  Look at the ppt slides for an example of designing a solar electric system.

