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Abstract: The icing problem seriously threatens the safety of ship navigation in the polar environment. The
droplet collection coefficient is to determine how effectively a body collects water droplets and is the key pa-
rameter for prediction of ice accretion. In this paper, the Euler method was used to numerically simulate the
two—phase flow around a circular cylinder. Analysis of the influence on the trajectory of the droplet by study-
ing the droplet Stokes number (St) and droplet Reynolds number (Re,). Research shows that St has a signifi-
cant effect on the trajectory of droplets. When St is large (St>1), the collection coefficient depends entirely on
the St, Re, influence is weaker, the total collection coefficient and local collection coefficient slowly decrease
with the increase of Re,. When St is small (0.26<Si<1), as Re, increases, the local and total collection coeffi-
cients significantly decrease. Because the fluid forms a vortex downstream of the cylinder, it has a greater
flow—following feature at St<0.26, driving droplet coiling to be sucked into the near—wall area at the end of
the cylinder, even colliding with the back wall of the cylinder, such that the local and total collection coeffi-

cients become larger with the increase of Re,.
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Fig.1 Ice covered on pipe surface Fig.2 Growth of ice on surface of ocean structure
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Tab.1 Calculation formula of droplet collecting coefficients E by different researchers
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0.07 55.80% 7.46% 1.3 -0.9% -0.38%
0.26 12.40% 13.9% 2.8 -0.41% -0.23%
0.56 -1.74% -1.76% 9.7 -0.13% -0.07%

3G T AR T A H TR ESE T 2R A RE. NERAX ML A
SR R BEE St 0N T/, 5 A S5 ELAS R A DR 25 L B2 39K, 24 S1<0.125 IR TG Alf 13
Az 524 Si>1 1, Makkonen 2288 2% XU 9 B RS AR SCHY 07 FLES SR FEAHAAT 5 24 0.125<Si<1 1,
Cansdale& McNaughton 28560/ = 23T AR SCH 15 45 5 -

R3 KBURERBIAEITESERLR
Tab.3 Comparison of calculated results for droplet collection coefficients from different approaches
KRR R (S HR2E)
LR IR R Langmuir & Cansdale & Mec-

Lozowski Makkonen e
Blodgett Naughton
3.7660 0.58(3.33%) 0.58(3.33%) 0.65(8.33%) 0.61(1.67%) 0.60
0.8686 0.19(17.39%) 0.20(13.04%) 0.23(0.00%) 0.24(4.35%) 0.23
0.5068 0.09(18.18%) 0.09(18.18%) 0.11(0.00%) 0.13(18.18%) 0.11
0.3856 0.053(19.70%)  0.056(15.15%) 0.071(7.58%) 0.084(27.27%) 0.066
0.1928 0.006(45.45%)  0.007(36.36%) 0.010(9.09% ) 0.015(36.36%) 0.011
0.0964 0 0 0 0 0.0022
0.0482 0 0 0 0 0.000 71
0.0386 0 0 0 0 0.000 05
4% ©

BT AR 15 B8, A SCR B J7 7, B Fluent F1 FENSAP-ICE 3454387 T IR IR filf 48
RO W ANTA] St B AN [ I 2 B BORE S SR EREAT 1 200, OF 5 BB R R A5 R PR AT 1 oA 0
o FEESBT:

(1) ASTR] Se 88T Hy T GBI X =R T 32 R 1 i Y v/ R 0 AN ), 7 52 2 ) I AT S A i
TR B B as sl 28 S, AR IR RIS Sl WAk FR BRI BR AR AR 45 D TH
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(2) 1 $1<0.26 i, i B B ARE A S0, B Re, YRS R BIAE T ie = A= X Fkib , W00 A AT R i
T RE DI, 6 22 5 B A S B T A A AR (57 R R A A 2R BB Re ST S K

(3) 7E0.26<Si<1 If , BEH Re, B3I, Joy B MR AR WA 2800 2506l 5 78 Se>1 1 WioHe 28058 42 L
PR St M7 Re, BYFZIA WIS , BEE Re, AR , S5 CHE 2 K0 =y B SC A 2R B 218 0/

(4) Sl , BRI 5 5 0 ELA5 BN T , 152 22 B/ ] 5 24 Si>1 I, Makkonen F ) 5 £ H 45 2R
FFE B 524 0.125<Si<1 B}, Cansdale & McNaughton #5751 5 B4 AT A 454
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