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Parameter Standard Range
Value
Geometric | injection nozzle diameter (cm) 156 1~15
property scrubbing depth (meters) 2.7 0~3.8
pool water temperature (c) 80 20~110
Hydraulic | carrier gas temperature (Cy 150 20~300
property steam fraction (vol.%) 50 0~380
carrier gas flow rate {L/min) 500 300~2000
Aerosol particle diameter (em) | 0.21~1.1 0.1~1.9
property material LATEX LATEX,CsI
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%3 :R K Hilliard and L.F.Coleman “Natural transport effects on fission

product behavior in the containment systems experiment” , BNWL-1457
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Y FL vy a TPV TODRI T TICEDBREDRE (EEESFH) 122590 T

7Ly va =V TORI Z T E DL 5 ROBRESHE (LI DR &
9,) & LT, Standard Review Plan 6.5.5 {22 DF5 Z#FK/E L TW\W5, ZiUL Standard
Review Plan6.5.5 I8 W T, MEM L HIFED A7 T L DBEDRL LT, Mark— 1
B O Mark— 2t LC DF10 BAF, Mark— I 2% LCDF5 UL F A4 FHET 2841, FRCEE
EMLBELETAERBLTHRY Lo GRS IES<bDTh D, BIRIETF1HE
AT 2 S iE Mark— I B AR L TCWA0, 7Ly a7 —ILTOAZ T 7|
HIFFRTRE 2 AKIRSE, Mark— 1 & K& 77281372 2 & 225, Standard Review Plan 6.5.5 O
RicESE, YLy v a L OO A EICEAD LT, DFS AEHT 52L& LT
W2,

7E, AL RICOVWTIETAROHEETHL Z LD, RDF OBRITITHIFL T
2N, RIFRE 9 FEDDF 12O TIE, MAAPRTOZ 7 S 73BT 750 (SU
PRA=Z—R) ICTHiliL TV 5,

[Standard Review Plan 6.5.5] (3k#y)

1. Pool Decontamination Factor. The decontamination factor (DF) of the pool is defined as
the ratio of the amount of a contaminant entering the pool to the amount leaving.
Decontamination factors for each fission product form as functions of time can be
calculated by the SPARC code. An applicant may use the SPARC code or other
methods to calculate the retention of fission products within the pool, provided that these

'DF values claimed by the applicant for removal of particulates and elemental iodine are |
110 or less for a Mark Il or a Mark Ill containment, or are 5 or less for a Mark | |

___________

organic iodides. The applicant should provide justification for any DF values greater
than those given above.
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- JFTARIE ) A R O AR IR O T AT K0 mER N U7 R, P RS A
FEc %k : P.C.Owczarski and W.K. Winegarder, “Capture of lodine in Suppression

Pools” , 19th DOE/NRC Nuclear Air Cleaning Conference
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“Here the I, flow rate is fairly high until 148.5min,

then the rate (and

incoming I, concentration) decreases. These decreases cause the pool scrubbing

to become less effective at the iodine concentrations of the pool.”

K1 SPARCHERMEE (BEEHHE DF)

TR 4-3



2

UKAEA K TX POSEIDON (2 CAThi7- 38R
B L O RITHT LA 7 T8 T K DREDRIZONT, UKAEA*! KT POSEIDON*? |2
BOWTERMTbONU TS, EBRIKREZK 2 KUK 3, EREM L OEREREZE 1 LD
F 2 (RTH,
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%3 : “State—of—the—art review on fission products aerosol pool scrubbing

under severe accident conditions” , 1995
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* 1 EBRRM

Program Aerosol Aerosol Carrier Steam mass | Water Pool Injector
size, Jim fhaid fraction emp., "C | pressure
Csl 1.7-2.7 N; + 0.008 - 25
ACE CsOH 1.6-28 steafn 0.31 | 83 ambient sparger
MnQ 1.7-2.3
Csl 0.2-3.0 air, N, or - ambient sinple
EPRI TeO, 04-27 He + 0-0.95 - mear sa- ambient orifice
Sn 2.7 steam furated
Csl ~4.5 273 1.1 MPa | single
EPSIL (radins) | steam 1 (imitially) 3.1 MPa | orifice
CsOH 6.1 MPa
GE En, 0, 0.1 - 40.0 alr L] ambient ambient single
Csl < 0.3 orifice
JAERI DOP 0.3 - 10,0 air 0 ambient ambient single
aorifice
LACE - Csl 1.7-7.2 N; + 0.07 - 110 3 bar -single
Espafia. steam 0.85 (abs.) | orifice
~miltor.
SPARTA Csl 0.7 air + N, 0 close 10 ambient 2 orifices
saturation
UKAEA CrNi 0.06 air + 0.25 - ambien ambient 4 orifices
steam 0.96 {downco-
mers)
I, vapour - air andfor | 0-1 ambient ambient 4 orifices
steam {downco-
mers)
1, vapour - N, 0 ambicnt ambient -gingle
orifice
- multior.
e e e ——— =
P <
# 2 FEEHER
Experiments Species tested DF range
Cs 145 - 3000
ACE Mn 11 - 260
I 47 - 1500
DOP 6-12
EPRI Csl, TeO, 1.4 - 1600
Sn 110 - 6800
EPSI Csl 2100 - 3300
GE Eu,0, 68 - 2900
Csl 7-10
JAERI DOP 10 - 150
LACE-Espaiia Csl 16 - 3000
SPARTA Csl 7*
UKAEA B e I I L1
r = 14 - 240 ]
POSEIDON L 20 - 300 000

* Ounly one test performed.
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Cs 0. 25
TeOs, Sb, Teq 0. 05
Sr0, BaO 0.02

MoO, 0. 0025

Ce0,, U0, 0. 0005

Las0s; 0. 0002

50 %k : NUREG-1465 D Table 3.12 [Gap Release] MDfE & [Early In-Vessel| OEDOFEZS

AN

(NUREG-1465 CiZX, [Gap Release], [Early In-Vessel|, [Ex-Vessel| %X [Late In—
Vessel] DHFFRIERT = — X6 L TRFIRMAZRN~OIIEIE %2 5 2 T
%o BUGERORBERETMIC T 2 EFL TV AT, BAFREIER
BIVRETHEBUIRT 5720, RFFENESBRERTE TOFR.L1 6 OB 2 48E
3% [Gap Release] &N [Early In—Vessel|] OfEOFIZ2H W\ 5,)

758 NUREG-1465 ($¥r)

Table 3.8 Revised Radionuclide Groups

Group Tille Elements in Group

1 Noble gases Xe, Kr

2 Halogens 1, Br

3 Alkali Metals Cs, Rb

4 Telluriom group Te, Sb, Se

5 ~ Barium, strontium  Ba, S¢

6 Noble Metals Ru, Rh, Pd, Mo, Tt, Co

7 Lanthanices La, Zr, N@, Eu, Nb, Pm,
Pr, Sm, Y, Cm, Am

8  Ceriumgroup  Ce,Pu,Np

Table 3.12 BWR Releases Into Containment®

Gap Release*** Early In-Vessel Ex-Vessel Late In-Vessel
Duration (Hours) 0.5 1.5 30 10.0
Noble Gases** 0.05 095 0 0
Halogens 0.05 0.25 0.30 0.01
Alkali Metals 0.05 0.20 03s 0.01
Tellurium group 0 0.05 025 0.005
Barium, Strontium 0 0.02 0.1 0
Noble Metals 0 0.0025 0.0025 0
Cerium group 0 0.0005 0.005 0
Lanthanides 0 0.0002 0.005 0

* Values shown are {ractions of core inventory.
** See Thble 3.8 for a listing of the elements in each proup
*** Gap release is 3 percent if long-term fuel cooling is maintained,
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NRPB-322 ANNEX-A 2.2 Todine| D

222 | Meadow grass and erops
Methyl iodide
There are fewer data for methyl iodide than for elemental odine, bur all the data indicate that
it i3 pootly absorbed by vegetation, such that surface resistance &5 by far the dominant resistance
compenat. The early data have been reviewed elsewhere (Underwood. 1988; Harper et al. 1994) and
120 substantial body of new data s available. The measuced values range between 10 and 107 m s
approximately, Again, thers are no strong reasons for taking 7, to be a function of windspeed. o itis
recommended that vy is taken to be a constant, Based on the limited data available, the ‘best judgement
value of v, s taken as the ‘comservative' valueas 1™ ms ™ Where there is uncertaiaty
s fo the chemical species of the fodine, 1t is clearky safest to assume that it is all in elemental form from
the viewpotnt of making a consarvative estimate of deposition fiux.

223 Urban

Methyl todide

There appear fo be no data for the deposition of methyl fodide to building surfaces: the
deposition velocity will be limited by adsorption processes and chemical reactions (if any) at the
surface. for which specific data are required. No recommendations are given in this case, For vegetation
within the wban area (lawns and parks etc), it 15 recommended that the values for exfended grass
surfaces be used.
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1 K& IRz BT Db S E  (Nuclear Safety Vol. 19*2)

HE0 k1 : J.L. Sprung %% : Evaluation of severe accident risks: quantification of major
input parameters, NUREG/CR-4551 Vol.2 Rev.1 Part 7, 1990

%2 : W.G.N. Slinn: Parameterizations for Resuspension and for Wet and Dry

Deposition of Particles and Gases for Use in Radiation Dose

Calculations, Nuclear Safety Vol. 19 No. 2, 1978
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Calculations for LWR Aerosol Containment Experiments (LACE) Test LA2

D. A. Powers and J. L. Sprung, NUREG/CR-5901, A Simplified Model of

Aerosol Scrubbing by a Water Pool Overlying Core Debris Interacting With

Concrete
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% 1-1 NUREG/CR-5901 ¥k

so-called "quench” temperature, At temperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO,, Hy, and H,0 are 100 slow to maintain chemical
equilibrium on useful time scales. In the sharp temperature drop created by the waler pool, very
hot gases produced by the core debris are suddenly cooled to temperatures such that the gas
composition is effectively "frozen" at the equilibrium composition for the "quench” temperature,
Experimental evidence suggest that the "quench" temperature is 1300 to 1000 K. The value of
the quench temperature was assumed to be uniformly disiributed over this temperature range for
the caleulations done here,

(6) Solute Mass. The mass of solutes in water pools overlying core debris altacking concrele
has not been examined carefully in the experiments done to date. 1t is assumed here that the
logarithm of the solute mass is uniformly distributed over the range of In(0.05 g/kilogram
H,0) = -3.00 1o In(100 g/kilogram H,0) = 4.61.

(7) Volume Fraction Suspended Solids. The volume fraction of suspended solids in the water

pool will increase with time. Depending on the available facilities for replenishing the water,
this volume fraction could become quite large. Models available for this study are, however,
limited to volume fractions of 0.1. Consequently, the volume fraction of suspended solids is
taken 10 be uniformly distributed over the range of 0 10 0.1,

(8) Density of Suspended Solids. Among the malerials that are expected to make up the
suspended solids are Ca(OH), (p = 2.2 g/em’) or §i0; (p = 2.2 glem’) from the concrete and
UO,(p = 10 glem?) or Z10, (p = 5.9 glem’) from the core debris or any of a variety of
aerosol materials, 1t is assumed here that the material density of the suspended solids is
uniformly distributed over the range of 2 1o 6 glem?. The upper limit is chosen based on the
assumption that suspended UO, will hydrate, thus reducing ils effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

(9) Surface Tension of Water. The surface tension of the water can be increased or decreased
by dissolved materials. The magnitude of the change is taken here to be So(w) where § is the
weight fraction of dissolved solids. The sign of the change is taken 1o be minus or plus
depending on whether a random variable € is less than 0.5 or greater than or equal to 0.5,
Thus, the surface tension of the liquid is:

a(¥) (1-5) forecﬂ.ﬁl
’ [o[w) (148) fore 05

where o{w) is the surface tension of pure water.

(10) Mean Acrosol Particle Size. The mass mean particle size for acrosols produced during
melt/concrele interactions is known only for siluations in which no water is present. There is

reason 1o believe smaller particles will be produced if a water pool is present. Examination of
aerosols produced during meli/concrete interactions shows that the primary particles are about
0.1 pm in diameter. Even with a water pool present, smaller particles would not be expected.
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Consequently, the natural logarithm of the mean particle size is taken here to be uniformly|
distributed over the range from In (0.25 um) = -1.39 to In (2.5 pm) = 0.92.

(11) Geometric Standard Devialion of the Particle Size Distribution. The aerosols produced
during core debris-concrete interactions are assumed to have lognormal size distributions.
Experimentally determined geometric standard deviations for the distributions in cases with no
waler present vary between 1.6 and 3.2, An argument can be made that the geometric standard
deviation is positively correlated with the mean size of the aerosol. Proof of this correlation is
difficult to marshall because of the sparse data base. It can also be argued that smaller
geometric standard deviations will be produced in situations with water present. It is unlikely
that data will ever be available to demonstrate this contention. The geometric standard deviation
of the size distribution is assumed to be uniformly distributed over the range of 1.6 t0 3.2. Any
correlation of the geomelric standard deviation with the mean size of the aerosol is neglected.

(12) Aerosol Material Density. Early in tht course of core debris interactions with concrete,
U0, with a solid density of around 10 g/em® is the predominant aerosol material. As the
interaction progresses, oxides of iron, manganese and chromium with densities of about
5.5 g/em? and condensed products of concrete decomposition such as Na,O, K;0, ALLO, Si0,,
and CaO with densities of 1.3 to 4 glem® become the dominant aerosol species. Condensation
and reaction of water with the species may alter the apparent material densities.
Coagglomeration of aerosolized materials also complicates the prediction of the densities of
malerials that make up the aerosol. As a result the material density of the aerosol is considered
uncertain. The material density used in the calculation of aerosol trapping is taken to be an
uncertain parameter uniformly distributed over the range of 1.5 to 10,0 g/em®.

Note that the mean aerosol particle size predicted by the VANESA code [6] is correlated with
the particle material density to the -1/3 power. This correlation of aerosol particle size with
particle material density was taken to be too weak and insufficiently supported by experimental
evidence to be considered in the uncertainty analyses done here.

(13) Initial Bubble Size. The initial bubble size is calculated from the Davidson-Schular
equation:

6\ Vs
Db - C[;] F cm

where € is assumed to be uniformly distributed over the range of 1 to 1.54, The minimum
bubble size is limited by the Fritz formula to be:

D, = 0.0105 P[o, /g(p,~p 1"

where the contact angle is assumed to be uniformly distributed over the range of 20 to 120°.
The maximum bubble size is limited by the Taylor instability model to be:
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% 1-2 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,
NEASCSNI/R(2009)5 il e B Tt B onif I

LI Avrasols in the RCS

g1t

The experimenters conclude that spherical particles of around 0.0 o 03 e formed {ihough thele
compaosition was nol established) then these agglomerated giving rise o a mixture of compac parficles
lx:wmin size at the potat of measurement. The composition of the pamicle wis fourd 1o
bse lemanated By T, 5a and U while the Cs and Sn wess comributions remained corstant and very soilar
in mass, U was relatively manor in the firs hoar at 1560 K evalving to be the main contrbaior in the thind
(very approximatedy: 42 % U, 26 % $n, 33 % Cs). Meither break down of compaositian by particle size nor
sinisticnl size information was measured.

020

Further inferesting measurements for pumposes hers were six isokinetic, sequentiol, fillered samples located
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the patentinl feams of seme of the elements. However, pest-test oxidation of samples cannot be excluded
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* 1 FABEL (EA)

BIGET - B (B 28, 5m, Mk 20m) (%)
AT FEANRA
i AR e
2008 472(2010 472011 42012 472013 42(2014 472015 45 [2016 4F|2017 4752018 4% ﬁt@ﬂiﬁzmgg e | R Of;&i
XZEA
]
N 0.59 | 0.64 | 0.85 | 3.05 | 0.66 | 1.23 | 0.86 | 0.70 | 0.93 | 2.06 | 1.16 | 0.53 | 3.04 |-0.73| O
NNE | 0.20 | 0.19 | 0.24 | 0.92 | 0.23 | 0.28 | 0.30 | 0.23 | 0.31 | 0.33 | 0.32 | 0.15 | 0.83 |-0.19| O
NE 0.12 [ 0.28 | 0.16 | 0.32 | 0.22 | 0.29 | 0.39 | 0.31 | 0.36 | 0.49 | 0.29 | 0.26 | 0.56 | 0.03 | O
ENE | 0.32 | 0.26 | 0.33 | 0.25 | 0.32 | 0.42 | 0.59 | 0.47 | 0.55 | 0.47 | 0.40 | 0.30 | 0.68 | 0.12 | O
L 0.55 | 0.39 | 0.55 | 0.40 | 0.67 | 0.72 | 0.92 | 0.87 | 1.54 | 1.22 | 0.78 | 0.51 | 1.66 | -0.09 | O
ESE | 1.78 | 1.34 | 1.39 | 1.14 | 2.71 | 3.31 | 2.77 | 3.17 | 4.00 | 2.95 | 2.46 | 1.71 | 4.78 | 0.14 | O
SE 875 | 7.34 | 5.67 | 5.56 | 12.61 | 13.94 | 13.57 | 13.87 | 13.43 | 9.42 |10.42| 7.84 |18.62| 2.22 | O
SSE | 24.91 | 22.10 [ 22.03 | 18.59 | 24.24 | 22.31 | 22.85 | 23.57 | 19.19 | 22.04 | 22.18|22.90 | 26.93 | 17.44 | O
S 10.98 | 10.94 | 11.09 | 15.61 | 7.75 | 6.74 | 6.18 | 5.69 | 6.00 | 10.37 | 9.14 [11.28 [16.72| 1.55 | O
SSW | 3.33 | 4.61 | 4.05 | 3.68 | 3.93 | 3.05 | 3.15 | 3.14 | 3.57 | 3.23 | 3.58 | 4.21 | 4.76 | 2.39 | O
SW 190 | 2.43 | 2.31 | 1.81 | 1.45 | 1.42 | 1.18 | 1.55 | 1.65 | 1.97 | 1.77 | 1.91 | 2.71 | 0.82 | O
wow | 1.18 | 1.67 | 1.60 | 1.22 | 1.45 | 1.19 | 1.35 | 1.47 | 1.60 | 1.46 | 1.42 | 1.19 | 1.85 | 0.99 | O
W 3.99 | 3.98 | 3.53 | 2.81 | 4.72 | 3.29 | 3.79 | 3.69 | 3.85 | 2.55 | 3.62 | 3.65 | 5.09 | 2.15 | O
WNW | 10.85 | 14.17 [ 13.11 | 10.55 | 13.77 | 12.01 | 12.04 | 11.77 [ 15.33 | 13.70 | 12.73|12.20 | 16.37 | 9.09 | O
NW 14.87 | 12.10 [ 13.53 | 12.10 | 9.72 | 10.65 | 11.74 | 10.43 [ 11.54 | 9.42 |11.61|14.86 | 15.61| 7.61 | O
NNW | 11,77 | 11.93 | 12.38 | 15.91 | 12.02 | 14.78 | 12.92 | 13.25 | 12.43 | 14.55 | 13.19 | 11.41 [ 16.56 | 9.83 | O
P2 | 3.92 | 5.63 | 7.16 | 6.09 | 3.52 | 4.37 | 5.40 | 5.83 | 3.72 | 3.77 | 4.94 | 5.10 | 7.89 | 1.98 | O
# 2 FHMER (BIH)
BRGET - #&Yy (B 28. 5m, #1 E& 20m) (%)
LR AR
\ 5 5 . 5 . . HIE
2228 320 :g;l 2(;2 223 224 225 2(});6 zﬁ? zt;ls qu"]ﬁffo%{:z . - R
JE e i X FEH]
%
(m/s)
0.0~0.4 |3.92 | 5.63 | 7.16 |6.09 | 3.52 | 4.37 | 5.40 | 5.83 | 3.72 [ 3.77 | 4.94 | 5.10 | 7.89 1.98 O
0.5~1.4 |25.50|26.78|27.29 |23.47 | 26.26|28.99 |30. 71 |30. 19 |26. 30 [25.68 | 27. 12| 26.56 | 32.45 | 21.79 O
1.5~2.4 [27.3224.62|24.06 |21.03|25.88 25,91 (23,93 |23.99 |23, 11 [24. 74 | 24.46 | 26. 18 | 28.54 | 20.38 O
2.5~3.4 |18.01|16.86|14.90 |15. 77 |18.32|16.75|15.77 | 16.55|17. 46 [18. 71 | 16.91 | 17.90 | 19.82 | 14.00 O
3.5~4.4 | 9.83 [10.35| 8.41 [11.92/10.92|10.23[10.21 | 9.97 |10.79 [10.64|10.33 | 9.45 | 12.46 | 8.19 O
4.5~5.4 | 5.19 | 6,03 | 6,21 | 7.63 | 6,21 | 597 | 6.04 | 6.31 | 588 | 5.96 6,14 | 4.87 | 7.58 4,70 O
5.5~6.4 | 3.35 | 3.65 | 4.79 |5.65 |3.16 | 3.02 | 3.26 | 3.16 | 4.33 [3.87 | 3.82 | 3.26 | 5.86 1.79 O
6.5~7.4 | 2.31 | 2.85 | 2.90 |4.06 | 2.43 | 2.02 | 1.92 | 1.87 | 3.30 [3.12 | 2.69 | 2.61 | 4.37 1.00 O
7.5~8.4 | 1.64 | 1.45 | 1.92 [ 2.04 | 1.55 | .06 | 1.12 | 0.97 | 2.23 | 1.79 | 1.58 | 1.86 | 2.60 0.56 O
8.5~9.4 | 1.08 | 0.98 | 1.30 | 1.23 | 0.92 | 0.74 | 0.76 | 0.44 | 1.30 [ 0.97 | 0.97 | 1.08 | 1.63 0.32 O
9.5~ | 1.87 [ 0.80 | 1.07 [ 1.12 | 0.83 | 0.95 | 0.89 | 0.72 | 1.50 | 0.75 | 1.05 | 1.15 | 1.92 0.18 O

e 11-2




* 3 FARBEL (EA)
BUGET  EHEBATRE L (& 130m, H L& 115m) (%)

R A HEHIFRSAR
S AR IO AU U AN VO ISRVRNS U IO 77 ' e
2008 ££[2010 ££[2011 22012 ££[2013 ££[2014 ££[2015 ££[2016 ££[2017 42018 4| FE il 2000 £ | LR KR Sgiﬁ
JEL I
N 3.71 3.67 | 4.24 | 4.31 4.23 | 3.8l 3.88 | 3.69 | 2.55 | 2.79 | 3.69 3.06 5.09 2.29 O
NNE | 5.23 | 5.26 | 4.33 | 5.93 | 5.56 | 6.40 | 4.85 | 6.30 | 3.87 | 3.84 | 5.16 | 4.43 | 7.36 | 2.95 o
NE 8.33 | 7.79 | 6.55 | 7.39 | 6.30 | 9.66 | 7.73 | 9.56 | 7.6l 7.07 | 7.80 10. 14 10,47 5.13 O
ENE | 7.06 | 5.85 | 6.15 | 5.63 | 4.31 | 7.02 | 6.24 | 7.25 | 5.95 | 5.85 | 6.13 | 7.58 | 8.18 | 4.08 o)
E 3.70 | 2.90 | 4.22 | 4.21 | 3.39 | 3.69 | 5.61 | 4.69 | 4.98 | 4.64 | 4.20 | 3.86 | 6.13 | 2.28 0
ESE | 3.66 | 3.56 | 3.53 | 4.00 | 3.49 | 4.97 | 5.39 | 4.21 | 4.54 | 4.90 | 4.23 | 3.68 | 5.86 | 2.59 e
SE 6.79 | 7.68 | 6.00 | 6.90 | 6.48 | 7.47 | 7.66 | 6.95 | 6.28 | 8.27 | 7.05 | 6.06 | 8.74 | 5.36 0
SSE | 5.94 | 6.16 | 6.22 | 6.46 | 6.16 | 6.38 | 5.79 | 7.07 | 5.75 | 6.59 | 6.25 | 5.42 | 7.20 | 5.31 0O
3 7.70 | 8.58 | 7.56 | 7.18 | 7.29 | 6.45 | 6.15 | 7.20 | 7.03 | 7.32 | 7.26 | 7.84 | 8.84 | 5.67 o
ssW | 8.80 | 8.14 | 8.95|7.86 | 9.18 | 7.35 | 6.74 | 7.82 | 6.98 | 7.08 | 7.89 | 8.79 | 9.95 | 5.83 o
SW 8.52 | 8.40 | 8.20 | 7.556 | 9.71 7.31 6.95 | 6.64 | 8.72 | 7.67 | 7.97 8.21 10. 16 5.78 O
wsw | 5.16 | 5.87 | 5.86 | 4.58 | 6.71 | 4.99 | 5.19 | 4.84 | 5.43 | 4.96 | 5.36 | 5.95 | 6.86 | 3.86 0]
W 5.67 | 6.59 | 6.68 | 6.17 | 7.58 | 6.85 | 6.38 | 6.26 | 7.22 | 7.14 | 6.65 | 6.27 | 8.00 | 5.31 0
ww | 742 8.39 | 7.06 | 7.95 | 7.69 | 5.60 | 6.46 | 6.17 | 9.38 | 8.56 | 7.47 | 6.67 | 10.24 | 4.69 o
NW 5.64 | 5.25 | 6.91 | 6.57 | 4.80 | 5.50 | 5.70 | 4.36 | 6.39 | 6.20 | 5.73 | 5.61 7.63 | 3.83 0
NNF | 4.40 | 3.51 | 4.72 | 4.51 | 4.89 | 4.71 | 6.02 | 3.94 | 5.42 | 4.65 | 4.68 | 4.45 | 6.34 | 3.02 0O
wmag | 2,20 | 2,42 | 2.84 | 2.81 | 2.24 | 1.85 | 3.25 | 2.94 | 1.91 | 2.51 | 251 | 1.98 | 3.59 | 1.43 o
# 4 FHAMRER (BH)
G - RS ETE L (BE& 130m, MBS 115m) (%)
e FEHIEA
2008 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | i éfm
Jitiﬁ i i i g g ER ks E i i TU2000 45 | BFR | TR %*&Jiﬂ
Wil
(m/s)
0. 0~0. 4 2.29 | 2,42 [ 2.84 | 2.81 | 2.24 | 1.85 | 3.25 | 2.94 | 1.91 | 2.51 | 2.51 1. 98 3.59 1.43 0O
0.5~1.4 |10.14[10.25[12.21|11. 14| 8.71 | 9.51 |12.61|11.83| 8.51 [10.88|10.58 | 11.05 | 13.93 | 7.23 |
1.5~2.4 |15.09|15.55|16.29 | 15.56 | 14.07 | 15.83 [ 17.98 | 16.05|13.25(14.77 | 15,44 | 15.38 | 18,50 | 12.38 | ()
2. 5~3.4 |18.98|16.78[17.20|18. 15 [17.48|17. 13 |[18.01|17.00 [15.83 |15.84(17.24 | 17.85 | 19.58 | 14.90 |
3.5~4.4 |17.35|16.72|15.81 | 16.83 |18.09 |16.26|15.79 | 16.54 | 17.38|16. 26| 16.70 | 17.08 | 18.45 | 14.96 |
4. 5~F. 4 13.28 | 12,72 112,33 [ 12,94 [13.58 | 13.06 | 11. 16 | 13. 37 | 14. 51 | 14. 68| 13. 16 | 13.62 | 15.58 | 10.75 0O
B.5~6.4 | 922 9.44 [8.46 | 8.71 | 9.18 [ 9.14 | T.67 | 8.48 | 9.17 [ 9.16 | 8.86 | 9.01 |10.13 | 7.60 | ()
6.5~7.4 |5.51|5.74[5.44 (540 [ 574 |6.25 500|537 [6.35 538|562 | 5.21 | 6.60 | 4.63 |
7.5~8. 4 3.23 1 4.21 | 3.65 | 3.22 | 3.97 | 3.62 | 2.94 | 3,19 | 4.12 | 3.77 | 3.59 3.03 4. 62 2.56 O
8 5~0.4 | 1.49 [ 2.95 [ 2.06 | 2.17 | 2.49 | 2.52 | 2.27 | 2.25 | 2.94 [ 2.72 | 2,39 | 2.18 | 3.43 | 1.34 |
G, f~ 3.41 1 3.21 | 3.71 | 3.07 | 4.45 | 4.83 | 3.30 | 2.97 | 6.04 | 4.04 | 3.90 3. b9 6. 20 1. 60 @]
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