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1. Overview

In this document, we provide additional images and plots to the main paper. First, images of the equilibrium state of benchmark 1
(drop formation) are shown for all surface tension models presented in Sec. 3 in the main paper, combined with different SPH
methods (IISPH [ICS*14], PCISPH [SP09], and WCSPH [BT07]). Further, individual plots for velocities, surface tension
forces, and pressure forces that are shown as aggregated values in Sec. 6 of the main paper, are given. At last, velocity plots
for benchmark 2 (liquid crown) applied to the mentioned surface tension models in combination with IISPH and WCSPH are
given.
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2. Drop Formation

2.1. Using IISPH

(a) [AATI3], y=1.0 (b) [AAT13],y=0.8 (c) [AATI3],y=0.6 (d) [AAT13],y=0.4 (e) [AATI3], y=0.2

(f) [BTO7],9=0.08  (g) [BTO7], =0.065  (h) [BT07],¢=0.05 (i) [BTO7], ¢ = 0.035 () [BTO7], ¢ = 0.02

(k) [BTO7] mod., = 0.08 (1) [BTO7] mod., =0.065 (m) [BT07] mod., =0.05 (n) [BT07]mod., =0.035 (o) [BT07] mod., = 0.02

(p) [HWZ*14], k=18 (q) [HWZ*14],x=14 () [HWZ*14], k=10 (s) [HWZ*14],x=0.6 (1) [HWZ*14],x =0.2

Figure 1: Snapshots of the equilibrium state of benchmark 1 (drop formation) applied to all surface tension models in com-
bination with IISPH. Except for low surface tension coefficients with the model of He et al. [HWZ* 14], a spherical shape is
achieved with all combinations of models. With the surface tension model of Becker and Teschner [BT07], deformations of the
sphere occur that are resolved with our modifications.
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(a) [AATI13],y=1.0 (b) [AAT13],y=10.8 (c) [AAT13],y=10.6 (d) [AAT13],v=0.4 (e) [AAT13],y=0.2

(f) [BTO7],9=0.08  (g) [BTO7], =0.065  (h) [BT07],¢=0.05 (i) [BTO7], ¢ = 0.035 () [BTO7], ¢ = 0.02

(k) [BTO7] mod., @ =0.08 (1) [BT07] mod., =0.065 (m) [BT07] mod., =0.05 (n) [BT07]mod., =0.035 (o) [BT07] mod., ¢ =0.02

(p) [HWZ*14], k=18 (q) [HWZ*14],x=14 () [HWZ*14], k=10 (s) [HWZ*14],x=0.6 (1) [HWZ*14],x =0.2

2.2. Using PCISPH

Figure 2: Snapshots of the equilibrium state of benchmark 1 (drop formation) applied to all surface tension models in combina-
tion with PCISPH. Similar results to the previous combination (using IISPH) are achieved.
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2.3. Using WCSPH

(a) [AATI13],y=1.0 (b) [AAT13],y=10.8 (c) [AAT13],y=10.6 (d) [AAT13],v=0.4 (e) [AAT13],y=0.2

(f) [BTO7],9=0.08  (g) [BTO7], =0.065  (h) [BT07],¢=0.05 (i) [BTO7], ¢ = 0.035 () [BTO7], ¢ = 0.02

(k) [BTO7] mod., = 0.08 (1) [BTO7] mod., =0.065 (m) [BT07] mod., =0.05 (n) [BT07]mod., =0.035 (o) [BT07] mod., = 0.02

(p) [HWZ*14], k=18 (q) [HWZ*14],x=14 () [HWZ*14], k=10 (s) [HWZ*14],x=0.6 (1) [HWZ*14],x =0.2

Figure 3: Snapshots of the equilibrium state of benchmark 1 (drop formation) applied to all surface tension models in combina-
tion with WCSPH. With very low values for the surface tension coefficient, no spherical shape is formed. The results achieved
with the model of He et al. [HWZ™* 14] shows almost no difference in combination with different SPH methods.

(© The Eurographics Association 2015.



M. Huber et al. / Supplementary Material: Evaluation of Surface Tension Models for SPH-Based Fluid Animations

3. Measurements Benchmark Test 1 (Drop Formation)

3.1. Velocities

IISPH + [AAT13]

Avg. velocities

0.00
0 200 400 600 800 1000
t
IISPH + [BT07]
0.12
0.10

o
3
2

e i S e N S PY .

\
S

T Y WD P RO

0.02 Nﬂw

0 200 400 600 800

Avg. velocities
2

o
=Y
®

1000

1ISPH + ours
0.07
¢ =002
0.06 ¢ = 0035
0 =005
g 00 9 = 0.065
2 ¢ =008
g o
23
-
. 0.03
2
< o
001
0.00
0 200 400 600 800 1000
t
TISPH + [HWZ*14]
0012
0010
B o000
k)
3
B 0.006 \
2
&b
Z 0004
0.002
0.000
0

Figure 4: Temporal plots of average particle velocities of all combinations of surface tension models with different SPH models
for benchmark test 1 (drop formation). Velocities are given in 7 and time 7 is given in s. With the surface tension model
by Akinci et al. [AAT13], initial oscillations can be recognized in the local extreme values in the velocities, especially in
combination with IISPH. With the models by Becker and Teschner [BT07] and He et al. [HWZ* 14], velocities in the equilibrium
state are much lower than with the model of Akinci et al. With the method of He et al., the equilibrium state is reached

considerably later than with the other models. As observed in the animations, the overall behaviour of the velocity using the
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model of He et al. is only little affected by the used SPH simulation model.
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3.2. Surface tension forces
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Figure 5: Temporal plots of average surface tension forces of all combinations of surface tension models with different SPH
models for benchmark test 1 (drop formation). Surface tension forces are given in N and time ¢ is given in s. The equilibrium
state of surface tension forces is reached considerably earlier than the respective velocities. Hence, the plots cover 200 frames
as opposed to 1000 with the velocities to see all the details in oscillations.
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3.3. Pressure forces

IISPH + [AAT13] PCISPH + [AAT13] WCSPH + [AAT13]
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Figure 6: Temporal plots of average pressure forces of all combinations of surface tension models with different SPH models
for benchmark test 1 (drop formation). Pressure forces are given in N and time 7 is given in s. The equilibrium state of pressure
forces is also reached earlier than the respective velocities. Hence, the plots cover 200 frames as opposed to 1000 with the
velocities to see all the details in oscillations.
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4. Measurements Benchmark Test 2 (Liquid Crown)
4.1. Velocities

IISPH + [AAT13] 1ISPH + [BT07] IISPH + [HWZ*14]
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Figure 7: Temporal plots of average particle velocities for a set of combination of surface tension models with SPH models
for benchmark test 2 (liquid crown). Only small differences can be noticed using varying surface tension parameters. However,
there are big differences in the resulting animations (see main paper and accompanying video).
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