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Multi-Monte Carlo method for smultaneous coagulation and
condensation/ evaporation of polydisperse particles

ZHAO Haibo, ZHENG Chuguang, XU Minghou
(State Key L aboratory of Coal Combustion, Huazhong University of Science and Technology , Wuhan 430074, Hubei, Ching

Abstract: The time evolution of particle size distribution (PSD) isof fundamental interest and a key issue.
PSD along with time is described by general dynamic equation ( GDE). There is an antinomy of
computation cost and computation precisonin some ordinary Monte Carlo methodsfor GDE. A new multi-
Monte Carlo (MMC) methodispresented to consder GDE for smultaneous coagul ation and condensation/
evaporation of polydisperse particles. The MMC method is based on timedriven, constant number
technique and constant volume technique. Firstly the MMC method is described in detail , including the
setting of time step, the scheme of handling smultaneous coagulation and condensation/ evaporation.
Then the MMC method is validated by three kinds of special cases: constant coagulation kernel and
constant condensation kernel (casel) , constant coagulation kernel and linear condensation kernel
(case?) , and linear coagulation kernel and linear condensation kernel (case3). The smulation results of
the MM C method for GDE agreed with analytical solution well , which proved that MM C method could
resolve the contradiction between computation cost and computation precison, i. e , MMC method has
both lesser computation cost and better computation precison.
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Table 1 Characterigtic time scalesand computational conditions of some special cases
Cases T wag T cond Q (=T wag/T cond) Ko o T ag/ S T oond/ S
casel 2/ (KoNo) vl 2/ ( KoNoveo) 6 405 x 10" cm? . 51 92x10°Umd.- s =31226 =31226
case2 2/ (KoNo)  1/o 2/ ( KoNo) 6 405x 10" 0cm? . 51 3202x10°%- 5! =~31226 =31226
case3 1/ (KoNovg) 1/ 0/ ( KoNovep) 1115x10 %cm?-pm-3. 571 3202x10°4- 5! =31226 =31226
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CPU 2 (

Athlon Xp2500 + , 512M, Visua Fortran 6. 0,

Windows Xp pro. ).
10000 Monte Carlo ,
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Table2 CPUtime s

Cases MMC[A] MC[A] MMC[B]

MC[B] MC(10000) [B]

1 8 625 5766 37.031 10 031 108 672
2 8 609 5703 37125 10 343 109. 656
3 55 640 41 938 142 031 71 609 1127. 515

Note: [A] denotes computationd condtion A in which evolution
time length of PSD is gppointedT oag/ 2 for case 1 and case 2, T wag/ 4 for
cae 3; [B] denotes computationd condtion B in which evolution time
length of PSD isappointed 8 wmagfor case 1 and case 2, T wag/ 2 fOr case 3.
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Fig 2 Constant coagulation kernel and
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