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An Analysis of the Hygroscopic Aerosol
Behavior Using the Moving Sectional Method
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ABSTRACT

It has been found hygroscopic aerosols can
rapidly grow in size by steam condensation even
under subsaturated steam conditions. Since particle
growth is a principal process enhancing gravitational
settling of aerosols, much efforts have been made
to handle this process. But there have been
computational difficulties in handling the
condensational growth of hygroscopic aerosols by
conventional methods. Recently, the computer code
CONTAIN 2.0 was released, which employs a new
technique called Moving Sectional Method(MSM) to
handle the growth of hygroscopic aerosols under
steam condensing conditions. In order to assess the
accuracy of the MSM, the CONTAIN 2.0 code has
been used to aerosol

simulate a hygroscopic

experiment. Discussions are made about the
accuracy of the MSM and the conventional method

based on the simulation results.

Z 8 7]%4°] : Hygroscopic Aerosol, Moving Sectional
Method, Fixed Sectional Method, Steam Condensation
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Table 1. Aerosol injection rates and properties

Parameters Ist injection (Phase II) 2nd injection (Phase IV)
Duration of injection (hr) 172 - 1823 2292 - 23.08
Total injected mass (kg) 221 0.719
Injection rate (kg/s) 128 x 107 1.25 x 1073
Initial size distribution based 1 In%(d/d,,)
on particle diameter (d) m(d) o exp(— 2 lnzo, )
Mass median diameter (d.) 0.2 um
Geometric standard deviation (o) 19
NaOH density (kg/m’) 2130
Molecular weight (kg/mol) 0.04
van’t Hoff factor (f) 20

ZE AN dad dYad AYLr 734, 7=
Agel EQA, AL f529 A7, 37 248§
2 BAA, F7) € N9 WEEY F2E 5S4 B
¢ AET ISP-37"%¢ AFY Aag A sy
NaOH °lo|2& FUAEF] EAXE Table 10 9]
A vigh g

VII. Ad4dst ¢ 24

4 dolz2Fel g WEFEFTHEEY(Moving
Sectional Method)9] 2tid F&¥AH L Hrtsl7] 3
o Z1E 2dA nAHFNHEY(Fixed Sectional
Method) = A Abgste] § 712 AAg A &Y
o de]2F sxeo Hyata: RII, R3, R3¢ o
At AT EY7) @) ol o] HHH AnAno}
Ad¥18 g vnsdo.

12
------ Experimental data
107 —— Computed results
I'T
%35 15 20 25 2
Tieme ()

Fig. 6 Calculated containment pressure

Fig. 6€ d¥&7]9 4Hstg Ay Aol
"E AddRe Al YA V, VIGAdA 4Yza
BEEG Hd 04 bar X ¥& gL Holm Ut}
Fig. 7€ R91, R93, R3¢ 2=¥3E A4E ZHo
o RO17 939 & A IVEAZAE vay 4
gl 2HY 4348 Holxn gloy I olFE 4
HAERY % 10-15%AE ¥ }e Holn U
9 ZEE Al IdAs IVEAE Ade A Nty
A 494880 Hd 0%PE 5L ¢e d2s
Ak S50 AL AFFUEUYL AL Ao}
LATNREEE ALY A Sl ANZFHE A o
A&7 WEd & kA At AU

0 N . N
10 15 20 25 30

Fig. 7 Calculated temperatures in R9.1,
R9.3, R3R3

Fig. 8& R9.1, R9.3, R3IM $357] ¥3}u] =gz
Adg datoldt byl A F 2o ANHzs}
Aol dAFHA7] WEol AANE ANDIHE HE P



82 u}

Edyol @ Zolck E3uie FHF dFA87}
AFHA GolM ALEH FYEE FJAY 5 9
ou £357] §%80 AHAA 9¥E vAe 97
g AddzzA delzE Ad ZAVE dejue I
gAst v, VIgAld e gt FEEo NIdA &
Qe R91, R93, R3 BEF X337t 1.0(5 Adagx=
100%)5.ch 2L g Holx oy VA Fu o
¥} VIgAolA RI1# R3AME 5717t A9 X
SAude ¢ 4 Uk 28y RI39 E3jHE 1R
o 433 Fe gholt.

10 15 20 25 30
Time (hr)

Fig. 8 Calculated steam saturation ratios

Fig9-Fig.112 Zz R9.1, R9.3, R3°1AM¢ NaOH
Gol2F9 WG v otk AP 9
&% MeA E7]d RIIAA o2& FEE %
8 723 3 olde] F&F dARE FreE T
Z7] $2o 4% ME YAEH2ZEZ FHAA 7}
£35A7) dEolh o VAN FF7] E3H| 9
AAXNE 095 Axg E¥3 Fdyc adx BT
&1 HEFAUEXEIMSM)LS NaOH oo]z2F9

102
-~
A

o’

Fig. 9 Calculated NaOH aerosol concentration
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