Appendix D

Summary of the Formulae

This appendix gives an overview of the conservation, non-conservation and
characteristic forms of the various conservation laws presented in this book.

Equation
Form Equation number,
section
- d 0
Conier"a“"n Z(AC) + — (4uC) = 0 [1.39], 1.3.1
orm ot ox
Non- oCc  oC
conservation —+u—=0 [1.48],1.3.2
form at a.x
Characteristic dC dx _ dx [1.49] and
form E_O fora—u, C = Const fora—u [1.50].132
Table D.1. The various forms of the linear advection equation
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Equation
Form Equation number,
section
Conservation u 0 [u’
p —+—|— =0 [1.69],1.4.2
orm ot ox| 2
Non- ou ou
conservation —+u—-=0 [1.66],1.4.2
form ot ox
isti d dx dx
Char?cterlstlc du _ 0 for™ =y, u=Const forx =y [1.67] and
orm dr dr dt [1.68], 1.4.2
Table D.2. The various forms of the inviscid Burgers equation
Equation
Form Equation number,
section
C . 04 00 A /3
onservation _ _ 1/2 [1.83-84],
form —t - =0.0=Kse 5735 1.5.1
o o A z 5.
04 04 0 0
I M5 92 99
Non- ot ox ot ox [1.87] and
conservation 4 [1.91],1.5.2
form ) =9_Q(3_Aj [1.93],1.5.3
oh \ oh
Characteristic d4 dx dQ dx [1.88] and
—=8"for—=A, ==AS" for—=41
form dr dr dr dr [1.92],1.5.2

Table D.3. The various forms of the kinematic wave equation
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Equation
Form Equation number,
section
2
Conservation ds OF _ _ § [1.111] and
f o om0 F=— PN 1.115], 1.6.1
orm ot ox s2 +(1—-s) by [1.115], 1.6.
) a
Fia% o ,
conslii)\lzla;tion o o [1.116] and
1-
e 122 (1-5)s ey [1.117],1.6.2
52 +(1-5)%bp
isti ds dx dx
Characteristic B0 forE =, 5=Const for> =2 [1.118] and
form dr dr dr [1.119], 1.6.2
Table D.4. The various forms of the Buckley-Leverett equation
Equation
Form Equation number,
section
Conservation oM 0 [V, _ £4Cy4 [1.131] and
form o =0, Rp =1+ =% [1.132], 1.7.1
o ox| Ry ocr 132, 1.7,
oM oM
—+A—=0,
Non- ot ox [1.136],
conservation [1.137] and
form 0Cr  ,9Cr o |1 _ M dARr\Vy | [1.139],1.7.2
ot x Rp R} dM ) 0
Charf.‘“e“s“c M _dCr o e [1.140], 1.7.2
orm dt de d

Table D.5. The various forms of the advection equation with adsorption-desorption
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Equation
Form Equation number,
section
Jdu  dF s
ot Ox
Conservation U= {DA} F= {DQ} [2[.22]6;1(1
A OO
form PO P 242
S 0
| p 94/ 0x —pgAsin®—k|u|u
Jau U _ ., o
Non- §+A§:S . §'=8 [2.5] and
conservation 0 1 [2.69],
form A= 243
0
dp pcdQ . c dx
PP _(k Asin0)~— Zo¢
Characteristi a4~ Kuluregdsing) 2 for 2= [2.79],
¢ form dp pcdQ .\ ¢ dx 243
E+;;=(—k‘u‘u—pgAsm9)Z for E=c
Table D.6. The various forms of the water hammer equations
Equation
Form Equation number,
section
aiU + aj = S
ot Ox
Au
Conservation U= {A } F=|0* P| [2.2] and
form Au =—+— [2.118],2.5.2.4
4 p
0
S =
(Sy—S,)gd+1,
N, AW g g=5
Non- o ox [2.5] and
conservation 0 1 [2.119],2.5.3.1
form A=, )
c—u” 2u
du ¢ dA dx
Characteristic dt Ade $0=S)e Jor a e
. [2.140],2.53.3
orm du cdd_ (5 -s) for Boute
a Ad 008y

Table D.7. The various forms of the Saint Venant equations
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Equation
Form Equation number,
section
JU OoF
—+—=5,
ot Ox
Conservation [2.2] and
form P 2,0M [2.197],2.6.2.5
U=|poul F=lpu”+p
E (E + p)u
ou ou
—+A—=0
Non- o o [2.198] and
consfervatlon ) 0 ) 1 0 [2.200], 2.6.3
orm A= c”—u 2u 0
uc? —-(E+pulp (E+p)p u
dp du dx
——pc—=0 for —=u-c
i
ds =0 for (53 =u
dr dr
d—p+pcd—u:0 for%=u+c
dt dr dr
i(u—ﬂlpﬂz)=0 for£=u—c
de d [2.209]
Characteristic ds dx [2' o1 7]’
form - for 7 =1 ¢ [2.215],2.6.3
%(u+ﬂ1pﬂ2)=0 for%=u+c
1/2
2y | 1o
bi=——I—
Y+ 1 Po
3y +1
=L
2y

Table D.8. The various forms of the Euler equations





