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Fig. 1 A sketch showing the velocity distribution under ice cover and grid allocation
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Fig. 2 The measured and simulated velocity profiles for A=0. 15 m and 0. 225 m
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Table 1 The excursion of the maximum velocity

location with two bed roughness when ice

cover roughness changed
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Table 2 The average velocities and average cross-section velocities for different areas

K& Vi Ay A BRRRE | Vs V.=V (Vs=Vi) (V3—Vy)
h/m  /(m-s™D) /m /m Roax/M Vi /(m e s71Y(m + 571 /(m+s™1) /Va /vy /Vs

0.001 0.8 0. 8264 0. 8090 0. 7940 1.1250  —0.7500 —1.8892

0. 003 0.8 0. 8330 0. 8009 0.7994 0.1109  —0.0739 —0.1850

0. 009 0.7 0. 8423 0. 8004 0.7998 0.0465  —0.0251 —0.0716

0.012 0.7 0. 8455 0. 8036 0.7981 0.4474  —0.2409  —0.6900

0.016 0.7 0. 8490 0. 8070 0.7962 0. 8786 —0,4731 —1. 3581

0 0. 03 0.6 0. 8588 0. 8035 0. 7985 0.4421  —0.1895 —0.6327

0. 04 0.6 0. 8641 0. 8087 0.7963 1.0830  —0.4641 —1.5543

0. 045 0.6 0. 8664 0. 8111 0.7953 1.3815  —0.5921 —1.9853

0. 048 0.6 0. 8677 0.8123 0. 7947 1.5415  —0.6607 —2.2168

0.05 0.6 0. 8686 0. 8131 0.7944 1.6432 —0.7042 —2.3640

2 0.8 0.1 0.6 0.8686 0. 8131 0.7944 1.6432  —0.7042 —2.3640

0.001 0. 006 0.9 0. 8431 0. 8041 0.7966 0.5184  —0.4242  —0.9466

0. 006 1 0. 8482 0. 8051 0. 7949 0.6369  —0.6369 —1.2819

0. 009 0.9 0.8518 0. 8003 0.7997 0.0419  —0.0342 —0.0761

0. 012 0.9 0. 8546 0. 8034 0.7972 0.4226  —0.3458 —0.7711

0. 024 0.8 0. 8631 0. 8020 0. 7987 0.2528  —0.1685 —0.4221

0.003 0.048 0.8 0. 8747 0. 8141 0. 7906 1.7607  —1.1738 —2.9694

0. 049 0.8 0. 8751 0.8146 0. 7903 1.8189  —1.2126 —3.0687

0.05 0.8 0. 8755 0. 8149 0. 7901 1.8608  —1.2406 —3.1404

0. 06 0.8 0. 8755 0.8149 0. 7901 1.8608  —1.2406 —3.1404

0.07 0.8 0. 8755 0. 8149 0. 7901 1.8608  —1.2406 —3.1404

0.1 0.8 0. 8755 0.8149 0. 7901 1.8608  —1.2406 —3.1404

0. 006 0. 009 1 0. 8560 0. 8037 0.7963 0.4607  —0.4607 —0.9256

0.012 0. 675 1. 3096 1. 2085 1.1931 0.7066  —0.5782 —1.2923

0.024 0.6 1. 3254 1. 2075 1.1950 0.6266  —0.4177 —1.0487

L5 1.2 0. 003 0.036 0.6 1. 3370 1. 2202 1.1866 1. 6801 —1,1200 —2.8318

0. 037 0.6 1. 3379 1.2210 1.1860 1.7460  —1.1640 —2, 9443

0.038 0.6 1. 3383 1.2215 1.1857 1.7891  —1.1927 —3.0178

0. 04 0.6 1.3383 1. 2215 1. 1857 1.7891  —1.1927 —3.0178

0. 048 0.6 1. 3383 1.2215 1.1857 1.7891  —1.1927 —3.0178

0.06 0.6 1. 3383 1. 2215 1. 1857 1.7891  —1.1927 —3.0178

0.09 0.6 1. 3383 1.2215 1. 1857 1.7891  —1.1927 —3.0178

0.16 0.6 1.3383 1. 2215 1.1857 1.7891  —1.1927 —3.0178
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The Simulation of Flow Velocity Profile under Ice Cover

WANG Jun', FU Hui?,

Y1 Ming-kun®,

SUN Xiao-yan', CHEN Pang-pang'

(He fei University of Technology, Hefei Anhui 230009, China; 2. China Institute of Water Resources and
Hydropower Research , Beijing 100038, China; 3. Anhui Survey and Design Institute of
Water Conservancy and Hydropower , He fei Anhui 230022, China)

Abstract: A model is used to simulate the velocity
profile under ice cover based on finite volume
method. The results indicate that velocity profile
varies with the ratio of roughness of ice cover and
bed. When the roughness of ice cover and bed are
not equal, the maximum velocity becomes large

and moves to the less rough side. However, the

range of maximum velocity moving is in a limited
distance only. The difference of average velocities
in ice-covered area, bed-affected area and under-ice
area is on the small side, showing the feasibility of
assuming that the velocities in all areas are the

same.

Key words: ice cover; velocity profile; roughness; offset; numerical simulation



