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Test Case Selection Process

15t Round Selection

» Test configurations were sorted into three categories:
* |ce accretion on 3D geometry
* |ce accretion on 2D geometry
* Collection efficiency on 3D geometry
» Using the test configurations summarized in Richard Hann’s presentation, organizing
committee members can indicate:
* Baseline—simulations performed by all participants
* Optional—at participants’ discretion
* Consider for future workshop
* Response deadline was August 24, 2020.

» Richard’s task force compiled and sorted the responses.
* Discussed during August 27, 2020 meeting.

2"d Round Selection

» Next step is to identify specific cases for each configuration.
* Based upon September 14, 2020 meeting, test cases have been identified—we are here!



Case Selection Criteria

» Distinction is made between “configurations” (i.e. geometries) and “cases”.

* The number of configurations has been limited to bound the amount of work required to
create models and grids and, therefore, encourage the use of 3D icing codes.

* There could be several cases under a given configuration (selection of which and how many
will be part of a second round in the selection process).

» For the baseline cases, at least one configuration for each of the 3 categories is
retained.
* In each category, the most voted configuration(s) were selected

» Optional cases can still be considered as baseline cases candidates for future
workshops.



Configurations Summary

Baseline Configurations Optional Configurations
»|ce accretion on 3D Geometry »|ce accretion on 3D Geometry
e 36-inch chord NACA 0012, 30 deg. sweep, e 36-inch chord NACA 0012, 30 deg. sweep
AoA =0 deg. :
_ 8 »|ce accretion on 2D Geometry
e 36-inch chord NACA 0012, 45 deg. sweep, _
AoA = 0 deg. * 72-inch chord NACA 23012
> Ice accretion on 2D Geometry » Collection efficiency on 3D Geometry
« 18-inch chord NACA 23012, AoA = 2 deg. * Three element airfoil, 36-inch nested
_ o ’ chord, AoA =4 deg.
» Collection efficiency on 3D Geometry « Axisymmetric inlet at AoA = 15 deg.
* NACA 64A008 finite swept tail, AA=6
deg.

* Three element airfoil, 36-inch nested
chord, AoA =4 deg.



lce Accretion on 3D Geometry



Test Case Summary
Ice Accretion on 3D Geometry

Baseline Test Cases
> Ref. AIAA 2014-2200

»36-inch chord NACA 0012, 30 deg.
sweep, 0 deg. AoA

* 2 cases, varying temperature

»36-inch chord NACA 0012, 45 deg.
sweep, 0 deg. AoA

e 2 cases—conditions identical to 30 deg.

sweep.

Optional Test Cases
> Ref. AIAA 2020-2814

»36-inch chord NACA 0012, 30 deg.
sweep, 0 deg. AoA

e 2 cases, each with monomodal drop
distribution



ID Title Test Year Data Type Geometry Reynolds Airspeed MVD LWC Temperatu Reference
facility (millions) um  g/m3 re

1 36-inch swept NACA 0012 - complete scallops IRT 20143D Scan NACA 0012. swept 45, AoA 0 7 200 kts 326 054 -6.7C AIAA 2014 2613 1
(total)

2 36-inch swept NACA 0012 - incomplete scallops IRT 2014 3D Scan NACA 0012. swept 30, AoA 4 7 200 kts 15 06 -6.7C AIAA 2014 2613 1
(total)

3 36-inch swept NACA 0012 - rime IRT 20143D Scan NACA 0012. swept 30, AcA 4 7 200 kts 15 0.6 -17.8C AlAA 2014 2613 0
(total)

4 GLC305 swept wing - complete scallops IRT 2003 Tracing / Cp GLC305, tapered, swept 28, AoA 4 4 250 mph 20 0.68 25 F (total) AIAA 2003 730 2

5 GLC305 swept wing - incomplete scallops IRT 2003 Tracing / Cp GLC305, tapered, swept 28, AoA 4 4 150 mph 20 0.65 25F (total) AIAA 2003 730 2

6 36-inch swept NACA 0012, small K (set of 7) IRT 2014Tracings, photos, Cp, ice  NACA 0012, swept 30 - 45, AoA O 3 45 m/s 15 1.5 257-269 K AIAA 2014 2200 1

mass

(static)

8 Helicopter tail rotor in edgewise flow IRT 20143D scans Bell 2068 tail rotor @ 1200,2100 0.5-1 31m/s 15 0.5 14F AIAA 2014 2612 10
rpm (static)
9 Small scale fan ISU 2018Photographs, pressure loss Fan/spinner based on Boeing 18- 0.2 15m/s 20-1000.5-2.0-5--15C AIAA 2018-3013 9
inch fan rig, @2500 rpm (static)
10 36-inch swept NACA 0012, ref AF2175 IRT 20203D scans, ice mass NACA 0012, swept 30, AcA O 5 150 kts  20-25 0.6-2.3-10--17.5 AIAA-2020-2814 2
C (static)
11 15-inch swept NACA 0012, ref AF2175 IRT 20203D scans, ice mass NACA 0012, swept 30, AcA O 3.5 217 kts  20-25 0.75- -14--25C AIAA-2020-2814 3
1.88 (static)
12 CRM®65 inboard, TG2418 IRT 20183D scans, Cp CRM65 20% semispan section, 21 (full- 129 kts 25 1 -37C NASA/CR-2018- 6
swept 35, AoA 3.7 MAC) (static) 219781
13 CRMG65 inboard, TG2408 IRT 20183D scans, Cp CRM65 20% semispan section, 24 (full- 129 kts 25 1 -17.3C NASA/CR-2018- 5
swept 35, AoA 3.7 MAC) (static) 219781
14  CRMG65 midspan, TH2464 IRT 20183D scans, Cp CRM®65 64% semispan section, 22 (full- 129 kts 25 1 -36C NASA/CR-2018- 5
swept 35, AoA 3.7 MAC) (static) 219781
15 CRM®65 midspan, TH2431 IRT 20183D scans, Cp CRM65 64% semispan section, 24 (full- 129 kts 25 1 -17.5C NASA/CR-2018- 4
swept 35, AoA 3.7 MAC) (static) 219781




lce Accretion on 3D Geometry
Baseline Cases



36-inch swept NACA 0012, cases from AIAA-2014-2200

30 deg Sweep—suggested baseline cases

Fun# |Airspeed| Drop | LWC Static lcing Experimental Ice | Corrected Experimental | LEWICE3D lce Mass | Experimental| LEWICE3D | Experimental LEWICE3D | LEWICE3D lce Shape |Leading Edge
Size Temperature | Time |[Mass per Unit Length| lce Mass per Unit Length|  per Unit Length | Woid Density | Void Density | lce Shape Area |Ice Shape Area| Area [p, =917 g,l'rn:“l Freezing
mfs | microns g,l'rn:1 K min. g/m g’m g/m Nig.n'rn'=| r:g,l'rn:1 emi’ em e Fraction
AF2155 45 15 1.50 255 20 JE7 843 752 505 219 17.6 34 B.0 0.76
AF2140 45 15 1.50 264 20 a06 S0& 799 494 186 17.0 43.0 B.1 0.39
AF2138 45 15 1.50 266 20 1170 1173 302 446 172 24.9 45.7 B.0 0.30
AF2139 45 15 1.50 266 a0 1151 1191 302 435 172 26.5 45.7 B.0 0.30
AF2141 45 15 1.50 268 20 1113 1113 306 475 161 2.4 50.1 B.D 0.22
AF2153 103 32 0.47 257 5 HA MA, 467 MA 331 7.8 14.4 i 0.53
AF2154 103 32 0.47 257 12 817 1145 1176 34 331 21.0 35.5 5.1 0.63
AF2145 103 32 0.47 257 20 1533 1835 1994 538 331 335 60.2 125 0.53
AF2144 103 32 0.47 262 20 1774 LI 2037 417 308 4.7 65.2 1.5 0.40
AF2148 103 32 0.47 263 2 M MA, 133 MA 1) ] 4.9 6.1 216 0.35
AF2149 103 32 0.47 263 5 HA MA, 475 MNA 30 11.8 15.8 2.0 0.35
AFZ150 103 32 0.47 263 12 893 1160 1196 491 301 25.7 £ 5.0 0.35
AF2143 103 32 0.47 263 20 1830 1533 2054 355 301 48.9 GE.2 124 0.35
AF2142 103 32 0.47 264 20 1814 2060 2079 385 2591 43.6 714 1.7 0.31
AF2151 103 32 0.47 266 5 HA MA, 477 HA 261 8.3 18.3 220 0.22
AF2152 103 32 0.47 266 12 FEE] 1012 1222 557 261 15.4 468 5.0 0.22
AF2145 103 32 0.47 266 a0 1425 1513 2119 459 261 3.0 Bl.1 127 0.22




36-inch swept NACA 0012, cases from AIAA-2014-2200

45 deg Sweep—suggested baseline cases

AF1Ta5
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1548
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Run & |Airspeed| Drop LA Static Experimental Ica Corrected Experimental |LEWICEID Ice Mass| Experimental| LEWICE3D Experimental LEWICE3D |LEWICE3D lce Shape | Leading Edge
Size Temperature| Mass per Unit Length | lce Mass per Unit Length | per Unit Length | Vioid Density | Void Density |lce Shape Area | Ice Shape Area | Area (p, =917 g/m’)| Freezing
mfs |microns| g'm’ K g'm g'm gfm Kg/m’ Kg/im’ cm cm e Fraction
AF17T90 45 15 150 257 380 454 536 325 106 123 504 5.6 0.0
AF1TES 45 15 1.50 254 376 dB3 546 313 135 138 39.2 5.6 0.71
AF1T93 45 15 1.50 262 416 491 Sed 407 138 11.5 40.5 5.6 0.56
AF1TE8 45 15 1.50 255 536 557 581 380 136 14.5 427 5.4 0.dl
AF1T94 45 15 150 265 Y] 594 581 151 136 14.5 427 5.4 0.4l
AF1T92 45 15 1.50 267 T02 06 582 T4 132 18.6 44.2 5.6 0.31
AF1T91 45 15 150 | 28 534 S38 579 A7) 127 126 45.4 5.5 ]
AF1T95 103 32 0.5 257 1476 1582 1440 437 2498 3.4 483 15.3 0.74 |
AF1T98 103 32 045 261 1467 1576 1475 328 275 45.7 535 15.4 0.53
AF1Ta7 103 3} 0.5 263 1339 1432 497 253 265 478 Sa.6 i85 043

(i L




36-inch swept NACA 0012, large K (set of 5)—Baseline Cases

Table 2. Experimental and analytical ice shape characteristics for 30° swept NACA 0012 wing.

Run# |Airspeed | Drop | LWC Static lcing Experimental lce | Corrected Experimental | LEWICE3D Ice Mass | Experimental| LEWICE3D | Experimental LEWICE3D |LEWICE3D lce Shape | Leading Edge
Size Temperatwure| Time |Mass per Unit Length| lce Mass per Unit Length|  per Unit Length | Void Density | Vield Density | lce Shape Area | lce Shape Area | Area (p =917 g,-‘m’] Freering
m/s | microns g_-’m] K min. g'm g/'m g'm It;g.-'m3 lig.-'m3 em’ om o Fractlon
AF146 | 103 32 0.47 57 0 1633 1895 1994 538 331 335 60,2 12.5 0.63

b) 30° sweep

Table 1. Experimental and analytical ice shape characteristics for 45° swept NACA 0012 wing.

Run# | Airspeed| Drop LwC Static Experimental Ice Corrected Experimental [LEWICE3D Ice Mass| Experimental
Size Temperature| Mass per Unit Length | Ice Mass per Unit Length | per Unit Length | Void Density
m/s |microns| g/m’ K g/m g/m g/m Kg/m®
AF1799 103 32 0.45 257 1476 1582 1440 437
AF1795 103 32 0.45 266 1449 1599 1548 402

a) 45" sweep



36-inch swept NACA 0012, large K (set of 5: AF2146)-Baseline

8 —— LEWICE3D (Void Density)
—— LEWICE3D (5tandard Density)
4 —— LEWICE3D (Exp. Density)
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¢) static temperature, 257 K; icing time, 200 minutes

Figure 15. Ice shape comparisons for 30° swept wing. Icing conditions: airspeed 103 m/s; liquid water
content, 0.47 g/ma; static pressure, 92321 Pa; MVD, 32 pm.



36-inch swept NACA 0012, large K (set of 5: AF2145)-Baseline
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Figure 15. Ice shape comparisons for 30° swept wing. Icing conditions: airspeed 103 m/s; liquid water
content, 0.47 g/ma; static pressure, 92321 Pa; MVD, 32 pm.



36-inch swept NACA 0012, large K (set of 5: AF1799)-Baseline

g LEWICE3D (Void Density)
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Figure 13. Ice shape comparisons for 45° swepl wing. Icing conditions: airspeed 103 m/s; icing time 20
minutes; liquid water content, 0.45 gfnf; static pressure, 94463 Pa: MVD, 32 pm.



36-inch swept NACA 0012, large K (set of 5: AF1795)-Baseline
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Figure 13. - Concluded. Ice shape comparisons for 45° swept wing. Icing conditions: airspeed 103 m/s; icing time 20
minutes; liquid water content, .45 ¢ m’; static pressure, 94463 Pa; MVD, 32 um.



lce Accretion on 3D Geometry
Optional Cases



3D Scanned ice shapes on 36-in swept NACA0012

from NASA IRT—30 deg. sweep N -
. AIAA-2020-2814 . o
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Test Results (Reference AF2173)
.
Run v MVD | LWC Ts Tt Time Mod-1 | Mod-1 | Std Sted Mass |Volume| o e
Number | (kis) | (um) [(g/m®)| ("C) | (*C) |(min) | g, Ac | n, P, | delP P, | delP ] in® | (glem?) '/_,-' 9
(psig) | (psid) | (psig) | (psid)
AFZBEY | 2240 2000 [ 050 | 400 | %4 | 477 | 133 | 040 | 194 | 4549 65 | a1 | 062 |
AFZBB2 2240 | 2140 ) 112 | -152 -B.5 77 1.33 0.40 156 11.6 | 3221 | 281 070

AF2BB3 | 2240 | 2140 | 112 | 152 [ -85 .7 133 | 040 | 100 [ 300 [ 100 50 | 3408 | 280 | 072
AFZER4 2240 | 2130 | 1.54 -17.5 | -108 5 6 1.33 0.40 16.0 0.0 15.0 7.0 3667 [ 302 0.74
AFZBES | 2240 | 2500 [ 185 | 194 | 128 | 44 133 | 040 | 150 [ 100.0 [ 150 | 0.0 | 3665 [ 298 | Q7%
AF2BO3 | 2240 | 2130 [ 154 | 75 [ 109 | 58 1.33 | 040 | 150 | 800 [ 150 FO | 3464 | 287 | 0T

Test Results (Reference AF2175)

Run v MVD | LWC Ts Tt Time Mod-1 | Mod-1 | Std St Mass |Volume| p.
Number | (kts) | (um) [{g/m?)| ("C) | (°C) | (min} | g, Ac | n, P delP P delP g in* | {glem?)
(psig) | (psid) | (psig) | (psid)
AFZBRS 1500 | 2000 | 084 | -75 -45 | 225 1.33 | 0.40 195 | 505 3.3 | 344 | 065
AFZBRT 16500 | 21.40 1.43 -12.7 -8.7 a7 1.33 0.40 18.7 11.7 | 329.89 206 0.68

AFZBER | 1500 | 2140 | 143 | 127 [ 87 97 133 | 040 | 100 | 300 [ 100 50 |30 ) 3.4 | 068
AFZBES | 158000 | 2130 | 1.86 | 151 [ 121 7.1 1.33 | 040 | 150 | &0.0 [ 150 F.OO) 3893 | .2 | 070
AFZEO0 1600 [ 2500 | 236 173 | -14.3 54 1.33 0.40 150 | 1000 | 150 10.0 | 2734 | 3.9 0.71
AFZE91 1500 [ 2130 [ 186 | -15.1 [ 121 i1 133 | 040 | 150 | 800 [ 150 FO 13847 ) 319 | 074
AF2B94 | 15000 | 2130 [ 1.8 | 151 [ 121 71 133 | 040 | 150 | 800 [ 150 70 | 321 [ M7 [ 070

Test Results (Reference AF2178)
Run v MVD | LWC Ts Tt Time Mod-1 | Mod-1 | Std Std | Mass |Volume| o

Number | (kts) | {(pm) | (g/m’)| (°C) | (°C) [ (min) B,Ac| n, P, delP P, delP g in* | [glem?)
(psig)  (psid) | (psig) | (psid)
L AFZEE? [ 2240 | 2000 ) 050 | 134 | -G8 17.7 133 [ 0ED 184 43 9 2017 | 768 | 066 |
AF2895 [ 2240 | 2140 | 112 | -21.7 | 154 Ty 133 | 060 15.6 11.6 | 3072 | 26.1 0.72

AFZBOE 2240 [ 2130 | 154 265 | -1B8 56 | 133 0 &0 150 | 80.0 15.0 7.0 IET0 [ 209 075 |
AFZBET | 2240 | 2130 [ 1.54 | 255 | 184 5.6 133 | 060 | 150 | 800 | 150 7.0 ] 3611 | 294 | 075
AFZBO8 [ 2240 | 2140 | 192 | -21.7 | -154 r7 133 | 080 | 100 | 300 | 100 5.0 | 3235 | 276 | 072




Test Case Summary
lce Accretion on 2D Geometry

Baseline Test Case Optional Test Cases

> Ref. AIAA 2014-2613 » Ref. SAE 2019-01-2022

»>18-inch chord NACA 23012, 2 deg. AoA »72-inch chord NACA 23012, 2 deg. AoA
« 2 cases, double horn glaze ice and rime * 2 cases-1 monomodal and 1 bimodal drop

ice. distribution, mixed ice.



lce Accretion on 2D Geometry



Title

Test Year Data Type Geometry Reynolds Airspeed MVD LWC Tempe Reference
facility (millions) um  g/m3 rature
16 72-in NACA 23012 (EG1112) IRT 2016Tracings, photos, Cp NACA 23012, straight, AoA 2 15 200 kts 20 0.5 -7.4C NASA/TP-2016-218348 4 6
(static)
17 72-in NACA23012, SLD (runs EG2819/EG2820) IRT 20193D scans, ice mass NACA 23012, straight, AoA 2 15 200 kts 20.8 1.64 -12.6 C SAE 2019-01-2022 5 6
(static) pan =
18  18-in NACA23012 (ED1978) IRT 20143D scans, cp NACA 23012, straight, AoA 2 3.5 200 kts 15 0.75 -2.2C AIAA 2014-2613 w /5
(total)

Selected as optional




lce Accretion on 2D Geometry
Baseline Case



18-in NACA23012 (ED1978) from AIAA 2014-2613

Table 1 Ice shapes tested for straight wing.

Ice Shape Run Number o () V(kts) LWC (gs‘m‘;} MVD (pm) T, (°C) Spray (min)
Glaze (Horn) ED1978 2 200 0.75 15 -2.2 5 |
Roughness ED1974 2 200 0.75 15 -2.2 0.5
Roughness ED1983 2 200 0.4 30 -17.8 1
Rime (Streamwise) ED1977 2 200 0.4 30 -17.8 5
Rime (Streamwise) ED1966 5 175 0.3 15 -17.8 5

175 0.64 15 -4.4 9.5

f—

Runback (Spanwise Ridge) ED1967

08~

06 4

0.4

—— MACA 23012
— e
SLA
Casting

0.2 4

Y(in)

0.0 4

072 4

04 -

06 4

-':;.E -0.4 -0.2 0.0 0.2 0.4 05 0.8 1.0
Xiin)
a) NACA 23012 a) Leading-edge model b) Cross section cuts



18-in NACA23012 (ED1978) from AIAA 2014-2613

Table 1 Ice shapes tested for straight wing.

a) NACA 23012

Ice Shape Run Number o () V(kts) LWC (gs‘m‘;} MVD (pm) T, (°C) Spray (min)
Glaze (Horn) EDI1978 2 200 0.75 15 -2.2 5
Roughness ED1974 2 200 0.75 15 -2.2 0.5
Roughness ED1983 2 200 0.4 30 -17.8 1
|_Rime (Streamwise) ED1977 2 200 0.4 30 -17.8 5
Rime (Streamwise) ED1966 5 175 0.3 15 -17.8 5
Runback (Spanwise Ridge) ED1967 1 175 0.64 15 -4 .4 9.5
-
1.0 - - .
.ﬂ—.:':-";'_'-f—f’*
0.5 | e
I 'd? -
0.6 1 W 'a
S Zap
- B4 1 j_.-’-f’ // —— MNACA 23012
= e Iy — e
w 02d{ 4 SLA
.-’f ' — <asing
ood 4
0z \\h
.4 ':""-u._,-—a.‘__ -'-. __-:-_- e
0.6 T T T _ — ;- —
4.5 oo 05 10 1.5
X {in}

a) Leading-edge model

b) Cross section cuts



lce Accretion on 2D Geometry
Optional Cases



3D Scanned Ice Shapes on 72-in NACA 23012, — SAE 2019-01-2022

Run Number

a (deg) V (kts)

MVD (pm) LWC (g/m®)

T, (°C) T;(°C) Time (min)

“ Y TABLE 2 Test conditions for 72-inch chord, NACA 23012 airfoil model.

Mod1DP, STD DP,
(psid) (psid)

EG2814 5 175 20.8 1.77 -4.7 -8.7 5.20 019 15 80 7
EG2815 5 175 20.8 1.77 -4.7 -8.7 5.20 019 251 229
EG2816 2 200 20.8 164 -1.3 -126 059 0.27 15 80 7
EG2817 2 200 208 164 -1.3 -126 059 0.27 251 229
EG2818 5 175 208 177 -4.7 -8.7 5.20 019 15 80 7
EG2819 2 200 20.8 1.64 -1.3 -126 6.63 027 15 80 7
EG2820 2 200 20.8 1.64 -1.3 126 6.63 0.27 251 22.9
EG2821 2 200 20.8 1.64 -26.4  -317 460 0.72 15 80 7
EG2822 5 175 20.8 1.77 -4.7 -8.7 5.20 019 251 229
EG2823 2 200 20.8 1.64 -26.4  -317 460 0.72 251 229
EG2824 2 150 20.8 1.96 -321  -351 350 >85 15 80 7
EG2825 2 150 20.8 1.96 -321  -351 350 085 254 23.3
EG2826 2 200 20.8 1.64 -1.3 -126 6.63 0.27 15 80 7



3D Scanned Ice Shapes on 72-in NACA 23012, — SAE 2019-01-2022

Test Conditions

Mod1 DP, STD DP,
Run Number «(deg) V(kts) MVD(um) LWC (g/m?) T,(°C) T.(°C) Time (min) n, P.i.s (psig) (psid) (psid)
EG2819 2 200 20.8 1.64 -1.3 -126 6.63 027 15 80 7
EG2820 2 200 20.8 1.64 -1.5 -126  6.63 0.27 251 229

IEETEEEE] (e shape profiles for runs EG2819 and EG2820
from center line of 72-inch chord NACA 23012 airfoil model.

i)

2019 NASA Glen Research Center.
2019 NASA Glen Research Center,
2019 NASA Glern Research Center.
2019 MASA Glen Research Center.

2019 NASA Glen Research Center.

NACA23012 Airfoil Test Results

Volume

Mass Mass monomodal Am Am monomodal AVol. AVol. p .4 P oftm AP off
Run Numbers bimodal (g) (g) @ (%) (in) (in®) (%) (g/cm®) (g/cm®) (%)

EG2819/EG2820 667.0 5496 N74 214% 5247 43.07 940 218% 07/6 0779 -04%




Collection Efficiency on 3D Geometry



Test Case Summary
Collection Efficiency on 3D Geometry

Baseline Test Case Optional Test Cases
> Ref. NASA TM-2002-211700 » Ref. NASA TM-2002-211700
>NACA 64A008 finite swept tail, AoA = 6 »NACA 64A008 finite swept tail, AOA = 6
deg. deg.
 1case: MVD =21 * 1case: MVD =92
> Three element airfoil, 36-inch nested »Three element airfoil, 36-inch nested
chord, AoA = 4 deg. chord, AoA = 4 deg.
e 1 cases: MVD = 21 * 1 cases: MVD =92.

» Ref. NASA CR 4257

» Axisymmetric inlet at AoA = 15 deg.
* 1case: MVD =204



Test Year Data Type Geometry Reynolds Airspeed MVD LWC Tempe Reference
facility (millions) um  g/m3 rature

Selected as optional




Collection Efficiency on 3D Geometry
Baseline Case



NACA 64A008 finite swept tail, AoA 6

) Geometry Chord tmax xlcat| V, Re. AOA | MVD | Remw K Ko
MVD = 21 microns (test year) (in) (in) | tmax | mph | Million |(deg.)| (um)
Speed = 176 mph 11.5 60 0.034" | 0.014"
Mach = 0.23 NACA 0.0 | 21.0 110 0.114* | 0.039"
Revnolds = 5.03 64A008 920 | 483 | 2.186" | 0.395"
V' . Swept finite | 37.65° | 3.01" | 0.38 | 176 5.03* 15 80 0.034° = 106,514*
Static Temperature* = 291.2 K span tail | (0.956%) | (0.077%) (78.66) %0 [ 210 110 0.114° UQMLOSQ’ i
Static Pressure* = 83025 Pa (1997) 920 | 483 | 2.186° | 0395
1 —
o= 6 deg., MVD = 21 um
0.9 Average Maximum 3= 0.61
= Repeatability = 48.2%
= 0.8 — o Average
- | Run #400
Fre —  — Run #401
c 0.7 — - — Run #402
Inboard Strip Location S —— - - Run #403
Strip A: 36 Inch from =
tunnel floor o 0.6 —
= i
@ 0.5 o
E [T
& ] e
o =
£ 04 @
o N =]
E 5
= 0.3 S
w
123 1 @
o 5
= 0.2 — th
- 2
o
0.1 —
0 [T T | II I I e R
-90 -60 -30 0 30 60 90 120 150 180

<-- Upper Surface | Lower Surface -->
Surface Distance from Highlight (mm)

NASA TM 2002-211700 / NASA-TM-2005-213653
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. WACA B4AD08 Finite Swept Wing Section
LEWICE3D {A.O.A. = 6.25 deg.. Inboard)

: LEWICE3D {A.0.A. = 6.25 deg., Outboard)

Experiment (A.0.A. = 6.0 deg., Inboard)
Experiment {A.0.A. = 6.0 deg., Outboard)

0.0 0.1 02 0.3 0.4 0.6 0.y 0.8 LB 1.0

05
Xic
b. o =6 M= 023, Re = 5.03 million



Three-element airfoil at o = 4°

. Number of Angle of Attack (o) MVD Average | Number of Total
MVD = 21 microns Test Model Surface Flap deflection (8) Air Runs per | Number
Speed =176 mph Pressure Taps (degrees) (um) Speed MVD of Runs

Mach = 0.23 Three-element high lift 128 a=04) 11.5(21)92 | 176 mph 4 24
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Fig. 81 Comparison of experimental and INS2D pressure distributions for the three-element high lift system;
w=0°M=0.23, Re =49 milion, landing configuration, slat deflection 30 deq., flap deflection 30 deg.

NASA TM 2002-211700



Collection Efficiency on 3D Geometry
Optional Cases



NACA 64A008 finite swept tail, AoA 6

MVD = 92 microns

Speed = 176 mph
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Three-element airfoil at o = 4°
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Mach =0.23 Three-element high lift 128 a=04) 11.5, 21(92) | 176 mph 4 24
Reynolds = 4.9M (deflected chord?) system airfoil (36 in nested 8 = Landing
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Static Pressure* = 84337 Pa
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Fig. 81 Comparison of experimental and INS2D pressure distributions for the three-element high lift system;
w=0°M=0.23, Re =49 milion, landing configuration, slat deflection 30 deq., flap deflection 30 deg.
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ELOTTER STRIP LOCATIONS ON AXISYMMETRIC INLET FOR a

Axisymmetric inlet at a = 15°

FIGURE 3.22
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Test Case Summary

NACA 0012, 30 deg sweep
Ice Accretion on 3D Geometry

NACA 0012, 45 deg sweep 2 0
18-inch chord NACA 23012 2 0
Ice Accretion on 2D Geometry
72-inch chord NACA 23012 0 2
NACA 64A008 finite swept tail 1 1
Collection Efficiency on 3D Geometry Multi-element airfoil 1 1

Axisymmetric inlet at a = 15° 0 1



	Ice Prediction Workshop�Test Case Selection
	Test Case Selection Process
	Case Selection Criteria
	Configurations Summary
	Ice Accretion on 3D Geometry
	Test Case Summary�Ice Accretion on 3D Geometry
	Slide Number 7
	Ice Accretion on 3D Geometry
	36-inch swept NACA 0012, cases from AIAA-2014-2200
	36-inch swept NACA 0012, cases from AIAA-2014-2200
	36-inch swept NACA 0012, large K (set of 5)—Baseline Cases
	36-inch swept NACA 0012, large K (set of 5: AF2146)-Baseline
	36-inch swept NACA 0012, large K (set of 5: AF2145)-Baseline
	36-inch swept NACA 0012, large K (set of 5: AF1799)-Baseline
	36-inch swept NACA 0012, large K (set of 5: AF1795)-Baseline
	Ice Accretion on 3D Geometry
	3D Scanned ice shapes on 36-in swept NACA0012 from NASA IRT—30 deg. sweep
	Test Case Summary�Ice Accretion on 2D Geometry
	Ice Accretion on 2D Geometry
	Slide Number 20
	Ice Accretion on 2D Geometry
	18-in NACA23012 (ED1978) from AIAA 2014-2613
	18-in NACA23012 (ED1978) from AIAA 2014-2613
	Ice Accretion on 2D Geometry
	3D Scanned Ice Shapes on 72-in NACA 23012,  – SAE 2019-01-2022
	3D Scanned Ice Shapes on 72-in NACA 23012,  – SAE 2019-01-2022
	Collection Efficiency on 3D Geometry
	Test Case Summary�Collection Efficiency on 3D Geometry
	Slide Number 29
	Collection Efficiency on 3D Geometry
	NACA 64A008 finite swept tail, AoA 6
	Three-element airfoil at α = 4°
	Collection Efficiency on 3D Geometry
	NACA 64A008 finite swept tail, AoA 6
	Three-element airfoil at α = 4°
	Slide Number 36
	Test Case Summary�

