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velocaty defect :

v=Uo-u=-U*/k.In(1-y/n) (0<y<h) ----~ (1)
mean velocity : Um = <u> w———m—mem——eu (2)
mean velocity defect : Vm = Uo-Um ~---~ (3)
cumulating distribution function of v :

F(v)=Pr(V<v) = y/h=l-exp(-kv/U*) ---- (4)
probavility dencity function of v :

£(v)=2E- L8 Korp(£DU(v) —mmmmme (5)

unit step function : U(v)
characteristic function of v :

Qlw)= <exp(iwv)> = 1/(1-2wU*/k) --——- (6)
mean value of v : Vm=<y>=U*/k ——emm—an (7
variance of v :

Vs = <(v-Tm)42> = (U*/k)42 —comomemn (8)
third cumulant of v :

V3 = <(v-Vm)43> = 2.(U*/k)43  ———eom (9)

fourth cumulant of v :
V4=<(v-Vm) #4>-3Vs42= 6+(U*/k)44 --- (10)
concentration at T time after release :
e(Y,maY = f(v)av = £(¥/T)d¥/T
SC(Y, D) =f(Y/T) /T=exp(-Y/L)/L-U(Y)  (11)
UL o= U*T/k = VmeT = JVseT —cmme—o (12)
plus-i Fourier transform of C(Y,T)
(i.e. characteristic function of Y) :
H(b)=<exp(10Y)>=Q(bT)=1/(1-ibl) ---- (13)
In = Y1 4+ Y2 + ..., +Tn ——meee— (14)
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<exp(1b¥1l)>= ..., =<exp(1b¥n)>
= H(b) = <exp(1by)>
plus-i Fourier transform of C(Z,nT)
(1.e. characteristic function of Zn) :
M(b,n)=<exp(ibZn)>=H(b)4n=1/(1~-ibLl)4n(16)
frem anversion formula :

)
¢(z,nT) :ﬁglvl(b,n)exp(—lbz)db - (17)

~o0
concentration at nT=t time after release :

o OB EDTHE N o In o FKEE(S) 2itn . 2
\ . C(Z,HT): ()2 eXP(-L)'U(Z) ‘‘‘‘‘‘ (18)
(2975 RUBDEANL T(30)9
x=12L i R N mean value of Z : Zm=neVmT=U*t/k --—— (19)
;f VAN ﬂ;”lb&C(zrt)ﬂ% variance of Z :
- 1% i{f’; X ;ft/i/\""/’ﬂ/bw&tﬁ th?Sd= D‘E'($T2i Z ne (U¥T/K) 42 —=oen (20)
o ird cumulant o :
— » -Y o
iy VTENTRY % HEAF 23 = n.V3+(T43) = 2n¢ (U*T/k)43 —=au (21)
;O ’;572‘7f?ﬁ ° ﬁﬁ’ skewness of 2 :
] x=241L 3%%2 07>k 8 = 23/2s0(3/2) = 2fn = 2T/t -—--- (22)
8“_1 %=361 fourth cumulant of Z :
e x=48L Z4 = noV4-(T44) = ne(U*T/K) 44 - (23)
x=60L %=72L excess of Z i
- B=Z4/%Zg42= 6/n = 64T/t ———un (24)
o dispersion coefficient :
Zs _ VsT . 0.40
D=mz=—5 —.—71{-23—4"1’1[7* --— (25)
2 2. 8. 8. 10. 12. correlation time :
TIME AFTER RELEASE /T T=2D/Vg=(0.808/k)s h/U% —meee (26)
FIG.3 CHANGE OF CONCENTRATION AT FIXED POINT N heoen
(THG D MENS |ONAL ~TUBBULENT OPEN' GLANNEL' PLOW » L% (0.808/k#2)+h & Sen (27)
< hopraF s 4/k¢‘> 2 4% > L RVEBB 38~ ()T H D, if n=N(t) is a random variable of Poisson
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Process (<n>=4q+t),
probavility dencity function of n :
p(J) = Pr(n=j) = (A t)4j-exp(-At)/j! (28)
(3=0,1,2, ..... )

probavility generating function of n :
00

6(s) = 37 p(5): o4j = exp@ts-At) ~—- (29)

characterg;%ic function of Zn :
F(v) = 6{H(L] = exp(At/(1-ibE)-2t)

. " 00 .
GUOTEHAIND . BEPHWERIH D 5 £ 9BRT =3 Oﬁ’;—fgﬁwm-m ----- (30)
< — v J=
o AR EN7F, MMWﬁ&TQ% probavility dencity function of Zn :
z DRI i (22) - (35) ,4BBIF o(z,4) 25";—:(?2/5273‘ exp(-:.t-z/i)
- =120 AEERIRERH T 3 (20 7)o =0 31174
%o EH = A R B0 B 5 $24@k =1, —g—z)\[——ig -exp(—')\t—%) (31)
ém B (119052 R ) =0T ], : modified Bessel function of the
S =24%, :ﬁ—} BZHD. first kind of order one
%=36% mean value of Z : Zm = Aty ————meemee (32)
x=48L oo variance of Z : Zs= 2A%.(E42) (33)
S x=T2%  tpird cumulant : Z3=6At(143) (34)
skewvness ' S= 3\/5/2/\/’35 ————— (35)
fourth cumulant of Z :
(o]
S 2. 8. 8. 10. 12. Z4 = 24 At (344) —mmmmean (36)
TIME AFTER RELEASE at excess of Z :
F16.4 CHANGE OF CONGENTRATION AT FIXED POINT B = 6/ Ab moommmeem (37)
(POISSON PROCESS. TURBULENT OPEN CHANNEL FLOW) =V Ay mmmmmEmem e 3
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