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Cartesian coordinates (x, y, z): 


<1>" = 2[(aV\)2 + (aVy)2 + (aV")2] + [aVI/ + aV\J2 + [avz + aV!iJ2 + [av\ + avzJ2 _ ~ [av> + avy avzJ2 (B.7-1)
ax ay az ax ay ay az az ax 3 ax ay + az 


Cylindrical coordinates (r, 0, z): 


<1>,. = 2[(avr)2 + (1 avo + ~)2 + (avz)2] + [r ~ (vo) + 1aV1J2 + [1. avz + aVeJ2 [avr avzJ2 

ar r ao r az ar r r a8 r a8 az + az + ar 

(B.7-2) 

Spherical coordinates (r, 8, cfJ): 

<1>,. =2[(avr)2 + (1. avo + Vr)2 + (_!_ av", + VI' + V9 cot 8)2]
ar r a8 r r sm 8 acfJ r 

+ [r ~ (vo) + 1. avrJ2 + [~~(~) + _1 aveJ2 + [_1 aVr + ~ (V4»J2
ar r r a8 r ao sm 0 r sin 0 acfJ r sin 0 acfJ r ar r 

2[la __ 1 a. 1 aVrJ>] 2L 
- -3 2 ar (IV,.) + -'-ll a8 (vo sm 0) + -.--- (B.7-3)r r sm u r sm 0 acfJ 
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