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ABSTRACT

This study will apply 3D fluid simulation software, more commonly used to do a
movie Fluid Effects, including Maya, RealFlow, Blender, and Glu3D for 3ds Max to do
the simulation of pure water flow. The 3D fluid simulation software will be used to
simulate the falling water after the weir and hydraulic jump, eddy near the cylinder pier in
hydraulic laboratory, and surface disturbance near the rectangle pier in field. Finally,
the comparative analysis of the hydraulic laboratory and simulation results will be done,
and the order of the 3D fluid simulation software according to empirical parameters,
performance and accuracy will be established in the future. In all realistic simulation
perspective, film camera must work consistent with the operation of the films of hydraulic
laboratory, and the simulation results provided a comparative analysis of the image.
During the validation process and results, you can determine various software simulation
steps, the range of parameters. Flow simulation results of various softwares have great
differences, but generally water jump phenomenon has revealed, and the locations of the
residence have some differences with experiment data. Generally, the RealFlow and
Maya software have better performance in accuracy estimation, the Blender and Glu3D
for 3ds Max software have better performance in file size and computing efficiency.
Considering accuracy, the RealFlow or Maya software are still better proposed and
selected to do the flow simulation with mixed sand in practicality. This results achieved
in the future can provide the reference of flow simulation in actual the river, or the impact

assessment for the rivers structures setting on the rivers.

Keywords: 3D fluid simulation, Hydraulic laboratory, Hydraulic jump, Drop of water

after the weir.
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(1)1.0/1.0/1.0

square scale 1.0/1.0/2.0 2.0/1.0/2.0
(2)1.5/1.0/2.0
collision tolerance 0.1 0.1 0.1
Jittering 1
(1)11.0/1.0/2.4 30.0/4.0/5.0 (1)100.0/7.0/3.8

cube (2)1.0/3.0/2.3

(2)0.5/4.0/3.0
(3)1.0/3.2/3.0
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¥ | RARBEBBHER | ARGEFHSRRG |  AREIE AU
Animation parameters (%15 % # )
LOD 50 20 20
Gravity (£ 77) 9.8 9.8 9.8
Viscosity (Z514) 5 0 0
Bounce (3% ®k) 0.5 0.2 0.5
Friction (J&#%) 16 20 0
Collision strength (#E3% 5% %) 2 2 2
Surface mesh parameters (& & 4844 % )
Add surface mesh (7 An k& & 48#%) \ \ \
Surface LOD (% #& LOD) 6 6 6
Drop Size (27 X V) 1 1 1
Melting threshold (%& F#&) 4 4 4
Shrink wrap (¥4 L% 0.4 0.5 0.5
AR
Radius (F42) 4 5 5
Speed (& J%) 3 2 8
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R 8 Maya KRIRRSH —EBXR

s A(:Jﬁz‘&@] i 7}4:;,.%5@ ff/‘ 7kiﬁi§ﬁﬁﬂﬁ ﬂgﬁi@ﬂg/& 2o
BT ROR) | BRERCY) WL AR I
Rate (A R #F %) 700 300 500 700 ¥ F s E
TAEAE K 5/14/70 5/6/20 20/20/100 5/14/70 RARAR S5 [ AR K
#R x Al 18l 18l A SR BRI AT
#Ry &yl Byl Byl &yl "
#Rz z 4 18l z 4l z 4
B 7 BARR
Viscosity (%5 ) 0.02 0.09 0.02 0.02 £y
Friction (JE4% 77) 0 0.2 0 0 JE¥E N
Damping (F8LE.) 0 0.1 0 0 FEL 77
D&
RSN ER 0.443 0.443 0.443 0.443
R 0.162 0.162 0.162 0.162
BRIEA 0.08 0.08 0.08 0.08
& 0.03 0.03 0.03 0.03
BRI 0.811 0.811 0.811 0.811
% R Iy WA 1 1 1 1
Max rate (% % 5 7 %) 800 200 700 800 ffz”\#ii B R
Bias (¥ f& 1R 4%) 0.833/-1.667/35|  0/-1.458/0 0/0/0 0/0/0
B ) 1 2.65 1 1
FA -12 -1.2 -1.2 12
HH 0 0
Ei1d 0 0
R A 0.811 0.811 0.811 0.811
R B 1 1 1 1
Ed3 0 0 0 0
& 0.8 0.8 0.8 0.8
AN 0.03 0.03 0.03 0.03
k] 1/1/1 1/111 1/111 1/1/1
i 0 0 0 0
Ed3 0 0 0 0
®EE 0 HAB) 500 500
BEE 1 HH) 500
®REE 2 B 500
R E(H 3 HA) 0 0
HE(H 39 BHR) 0 0
FHE(F 40 BH) 1000 1000
BT OR)EER 1000 1000 1000
BT () AR 1000
* T (R) AT () 200 TRk B s
F T () s T (K) 200
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Blender fluid ZKRIERSEH —BR

¥ KABEABEHESR | KABEFHBHRY | KRB A AR
Collision (#t4#) v
Factor (B ) 0.5
Particles (#2T) %
Number (% 3%) 60000
Lifetime (2 4#1) 2000
End (4 %) 50
Cache Step (eI #) 1
Disk Cache (###% HIR) v
Normal (i%4%) 5.000
Fiuid Size (AR A I\ 0.090
Subframes (%= 5-#8) 5
Size Deflect (K> & i7) v
Object (45¢ \
Global (2 3%) v
Size (k) 0.090
Circle () %
Final (i#8% 200 200 180
Speed (i %) 4.000 1300 25.000
Subdivisions (% %) 2 1 1
Tracer Particles (& #¢ & %1 7) 2 2 2
Generate Particles (& M4z T) 0.300 0.300 0.100
Camera (%% #) v \ \
Light (& &) v v \
Exponent (15 $t) 6 6 6
Obstacle ([E4%) 0.200 0.200 0.200~1.000
Diffuse (7% 41) 1.000 1.000 0.500
Intensity (% &) 0.500 0.500 0.792
Transparency (3% 7 &) v % \%
Raytrace (Jt4% 8 3¢) v \ \
Alpha 1.000 0.300 0.05738
IOR 1.000 1.100 1.000
X:0.500~1.500 X:0.000 X:1.000~1.700
Inflow (GFaX) Y:0.000 Y:1.200 Y:0.000
Z:-2.000~1.000 Z:0.000 Z:-1.000
Shadow (i%78) v
Receive (7T 38 #¢ \
Receive Transparent (72 % i IR A% B 22) v
X:1.00
Mapping Size (B 7 i% K ]v) Y:1.00
Z:1.00
Shell (4 3% v v v
Amount (&) 1.000
Start (F14) 2.000
Water (%K) v v v
Mirror ($:1%) \
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FE Ay 4 H 18 W (1B 0.10 0.20 0.72 0.05
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