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Capacitors Alone The simplest power-supply filter consists of one or more large-value capacitors, connected in parallel with the rectifier output (Fig 21-4) A good component for this purpose is known as an electrolytic capacitor This type of capacitor is polarized, meaning that it must be connected in the correct direction in the circuit Each capacitor is also rated for a certain maximum voltage Pay attention to these ratings if you ever work with electrolytic capacitors! Filter capacitors work by trying to maintain the dc voltage at its peak level, as shown in Fig 21-5 This is easier to do with the output of a full-wave rectifier (drawing A) than with the output of a half-wave rectifier (drawing B) With a full-wave rectifier receiving a 60-Hz ac electrical input, the ripple frequency is 120 Hz, but with a half-wave rectifier it is 60 Hz The filter capacitors are thus recharged twice as often with a full-wave rectifier, as compared with a half-wave rectifier This is why full-wave rectifier circuits produce more pure dc than half-wave rectifier circuits Capacitors and Chokes Another way to smooth out the dc from a rectifier is to place a large-value inductor in series with the output, and a large-value capacitor in parallel The inductor is called a filter choke In a filter that uses a capacitor and an inductor, the capacitor can be placed on the rectifier side of the choke This is a capacitor-input filter (Fig 21-6A) If the filter choke is placed on the rectifier side of the capacitor, the circuit is a choke-input filter (Fig 21-6B) Capacitor-input filtering can be used when a power supply is not required to deliver much current The output voltage, when the load is light (not much current is drawn), is higher with a capacitor-input filter than with a chokeinput filter having identical input If the supply needs to deliver large or variable amounts of current, a choke-input filter is a better choice, because the output voltage is more stable If the output of a power supply must have an absolute minimum of ripple, two or three capacitor/ choke pairs can be connected in cascade (Fig 21-7) Each pair constitutes a section of the filter Multisection filters can consist of capacitor-input or choke-input sections, but the two types are never.
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		Based on the kinematics of eqn (1046), the estimate Rn could be comb puted as           (1047) Rn = Rn ( b    b ) b b ib in  b   ib   ib   where  ib = [  b  ] with   b = u  xg calculated based on the gyro outputs,  b   in   in   in   in  in = [  b  ],   b = Rb   n , and   n is calculated based on quantities in n the navigation system as described in eqn (257) To determine a dynamic model for   (or P), set the derivative of eqn (1032) equal to the left side of eqn (1046):         PRn + (I + P)Rn b b Using the de nitions   b ib   b in eqn (1048) simpli es as follows,         PRn + (I + P)Rn b b       (I + P)Rn ( b    b +   b     b ) ib in b ib in     n + (I + P)Rn (  b     b )   = (I + P)Rb ib in b   = Rn (  b     b )Rb      P (1049) ib in b n =   =  b    b ib ib b   =  in    b , in =   (I + P)Rn ( b    b ) ib in b (1048)
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		a full-wave rectifier (A) and from a half-wave rectifier (B)
The term PRn (  b     b )Rb has been dropped as it is second order in ib in n b     the error quantities In eqn (1049), P = [  ]; therefore, the equation
contains only three independent terms Using eqns (223) and (B15), eqn (1049) can be written in the vector form,       = Rn (   b      b ) b ib in (1050)
mixed In the example of Fig 21-7, both capacitor/choke pairs are called L sections If the second capacitor is omitted, the filter becomes a T section If the second capacitor is moved to the input and the second choke is omitted, the filter becomes a pi section These sections are named because their schematic diagrams look something like the uppercase English L, the uppercase English T, and the uppercase Greek  , respectively
where    b is the error in the gyro measurement of the body-frame inertialib relative angular rate From eqn (257), the vector   n is de ned as in  n in     (  +  ie ) cos( )     =       +  ie ) sin( )  (    (1051)
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