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Test Case Selection Process
1st Round Selection
Test configurations were sorted into three categories:

• Ice accretion on 3D geometry
• Ice 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.

2nd 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!  
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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
Ice accretion on 3D Geometry

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

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

Ice accretion on 2D Geometry
• 18-inch chord NACA 23012,  AoA = 2 deg.

Collection efficiency on 3D Geometry
• NACA 64A008 finite swept tail, AoA = 6 

deg.
• Three element airfoil, 36-inch nested 

chord, AoA = 4 deg.

Optional Configurations
Ice accretion on 3D Geometry

• 36-inch chord NACA 0012, 30 deg. sweep

Ice accretion on 2D Geometry
• 72-inch chord NACA 23012

Collection efficiency on 3D Geometry
• Three element airfoil, 36-inch nested 

chord, AoA = 4 deg.
• Axisymmetric inlet at AoA = 15 deg.



Ice 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

• 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
• 2 cases, each with monomodal drop 

distribution



ID Title Test 
facility

Year Data Type Geometry Reynolds 
(millions)

Air speed MVD 
µm

LWC 
g/m3

Temperatu
re

Reference Vote for 
baseline 
0/1

Vote for 
optional 
0/1

Vote for 
future 
worksho
p 0/1

1 36-inch swept NACA 0012 - complete scallops IRT 20143D Scan NACA 0012. swept 45, AoA 0 7 200 kts 32.6 0.54 -6.7 C 
(total)

AIAA 2014 2613 5 5 1

2 36-inch swept NACA 0012 - incomplete scallops IRT 20143D Scan NACA 0012. swept 30, AoA 4 7 200 kts 15 0.6 -6.7 C 
(total)

AIAA 2014 2613 7 3 1

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

AIAA 2014 2613 5 5 0

4 GLC305 swept wing - complete scallops IRT 2003Tracing / Cp GLC305, tapered, swept 28, AoA 4 4 250 mph 20 0.68 25 F (total) AIAA 2003 730 2 5 2

5 GLC305 swept wing - incomplete scallops IRT 2003Tracing / Cp GLC305, tapered, swept 28, AoA 4 4 150 mph 20 0.65 25 F (total) AIAA 2003 730 1 4 2

6 36-inch swept NACA 0012, small K (set of 7) IRT 2014Tracings, photos, Cp, ice 
mass

NACA 0012, swept 30 - 45, AoA 0 3 45 m/s 15 1.5 257 - 269 K 
(static)

AIAA 2014 2200 6 3 1

7 36-inch swept NACA 0012, large K (set of 5) IRT 2014Tracings, photos, Cp, ice 
mass

NACA 0012, swept 30 - 45, AoA 0 7 103 m/s 32 0.45 257 - 266 K 
(static)

AIAA 2014 2200 9 1 0

8 Helicopter tail rotor in edgewise flow IRT 20143D scans Bell 206B tail rotor @ 1200,2100 
rpm

0.5 - 1 31 m/s 15 0.5 14 F 
(static)

AIAA 2014 2612 1 0 10

9 Small scale fan ISU 2018Photographs, pressure loss Fan/spinner based on Boeing 18-
inch fan rig, @2500 rpm

0.2 15 m/s 20-100 0.5-2.0 -5 - -15 C 
(static)

AIAA 2018-3013 2 0 9

10 36-inch swept NACA 0012, ref AF2175 IRT 20203D scans, ice mass NACA 0012, swept 30, AoA 0 5 150 kts 20-25 0.6-2.3 -10 - -17.5 
C (static)

AIAA-2020-2814 6 2 2

11 15-inch swept NACA 0012, ref AF2175 IRT 20203D scans, ice mass NACA 0012, swept 30, AoA 0 3.5 217 kts 20-25 0.75-
1.88

-14 - -25 C 
(static)

AIAA-2020-2814 5 3 3

12 CRM65 inboard, TG2418 IRT 20183D scans, Cp CRM65 20% semispan section, 
swept 35, AoA 3.7

21 (full-
MAC)

129 kts 25 1 -3.7 C 
(static)

NASA/CR-2018-
219781

4 2 6

13 CRM65 inboard, TG2408 IRT 20183D scans, Cp CRM65 20% semispan section, 
swept 35, AoA 3.7

24 (full-
MAC)

129 kts 25 1 -17.3 C 
(static)

NASA/CR-2018-
219781

3 2 5

14 CRM65 midspan, TH2464 IRT 20183D scans, Cp CRM65 64% semispan section, 
swept 35, AoA 3.7

22 (full-
MAC)

129 kts 25 1 -3.6 C 
(static)

NASA/CR-2018-
219781

5 2 5

15 CRM65 midspan, TH2431 IRT 20183D scans, Cp CRM65 64% semispan section, 
swept 35, AoA 3.7

24 (full-
MAC)

129 kts 25 1 -17.5 C 
(static)

NASA/CR-2018-
219781

5 1 4



Ice Accretion on 3D Geometry
Baseline Cases



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

30 deg Sweep—suggested baseline cases



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

45 deg Sweep—suggested baseline cases



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
Optional Cases



3D Scanned ice shapes on 36-in swept NACA0012 
from NASA IRT—30 deg. sweep
• AIAA-2020-2814



Test Case Summary
Ice Accretion on 2D Geometry

Baseline Test Case
Ref. AIAA 2014-2613
18-inch chord NACA 23012, 2 deg. AoA

• 2 cases, double horn glaze ice and rime 
ice.

Optional Test Cases
Ref. SAE 2019-01-2022
72-inch chord NACA 23012, 2 deg. AoA

• 2 cases-1 monomodal and 1 bimodal drop 
distribution, mixed ice.



Ice Accretion on 2D Geometry



ID Title Test 
facility

Year Data Type Geometry Reynolds 
(millions)

Air speed MVD 
µm

LWC 
g/m3

Tempe
rature

Reference Vote for 
baseline 
0/1

Vote for 
optional 
0/1

Vote for 
future 
workshop 
0/1

16 72-in NACA 23012 (EG1112) IRT 2016Tracings, photos, Cp NACA 23012, straight, AoA 2 15 200 kts 20 0.5 -7.4 C 
(static)

NASA/TP-2016-218348 4 6 0

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 
(static)

SAE 2019-01-2022 5 6 2

18 18-in NACA23012 (ED1978) IRT 20143D scans, cp NACA 23012, straight, AoA 2 3.5 200 kts 15 0.75 -2.2C 
(total)

AIAA 2014-2613 7 5 0

Selected as optional



Ice Accretion on 2D Geometry
Baseline Case



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



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



Ice Accretion on 2D Geometry
Optional Cases



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

Baseline Test Case
Ref. NASA TM-2002-211700
NACA 64A008 finite swept tail, AoA = 6 

deg.
• 1 case: MVD = 21

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

• 1 cases: MVD = 21 

Optional Test Cases
Ref. NASA TM-2002-211700
NACA 64A008 finite swept tail, AoA = 6 

deg.
• 1 case: MVD = 92

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

• 1 cases: MVD = 92.

Ref. NASA CR 4257
Axisymmetric inlet at AoA = 15 deg. 

• 1 case: MVD = 20.4



ID Title Test 
facility

Year Data Type Geometry Reynolds 
(millions)

Air speed MVD 
µm

LWC 
g/m3

Tempe
rature

Reference Vote for 
baseline 
0/1

Vote for 
optional 
0/1

Vote for 
future 
workshop 
0/1

20 Swept tail IRT 1997Collection efficiency, Cp NACA 64A008 finite swept tail, 
AoA 6

5 176 mph 21 0.15 291 K 
(static)

NASA TM 2002-211700 7 2 3

21 Axisymmetric inlet IRT 1989Collection efficiency, 
surface Mach

AoA 15, highlight diameter = 15 
inches

1 168 mph 20.36 50 F 
(static)

NASA CR 4257 2 7 4

Selected as optional



Collection Efficiency on 3D Geometry
Baseline Case



MVD = 21 microns
Speed = 176 mph
Mach = 0.23
Reynolds = 5.03
Static Temperature* = 291.2 K
Static Pressure* = 83025 Pa

NASA TM 2002-211700 / NASA-TM-2005-213653

NACA 64A008 finite swept tail, AoA 6



Three-element airfoil at α = 4°
MVD = 21 microns
Speed = 176 mph
Mach = 0.23
Reynolds = 4.9M (deflected chord?)
Static Temperature* = 291.2 K
Static Pressure* = 84337 Pa

NASA TM 2002-211700 



Collection Efficiency on 3D Geometry
Optional Cases



MVD = 92 microns
Speed = 176 mph
Mach = 0.23
Reynolds = 5.03
Static Temperature* = 291.2 K
Static Pressure* = 83025 Pa

NASA TM 2002-211700 / NASA-TM-2005-213653

NACA 64A008 finite swept tail, AoA 6



Three-element airfoil at α = 4°
MVD = 92 microns
Speed = 176 mph
Mach = 0.23
Reynolds = 4.9M (deflected chord?)
Static Temperature* = 291.2 K
Static Pressure* = 84337 Pa

NASA TM 2002-211700 



MVD = 20.36 microns
Speed = 168.9 mph
Mach = 0.2328

Axisymmetric inlet at α = 15°



Test Case Summary

Category Configuration Baseline Optional

Ice Accretion on 3D Geometry
NACA 0012, 30 deg sweep 2 2

NACA 0012, 45 deg sweep 2 0

Ice Accretion on 2D Geometry
18-inch chord NACA 23012 2 0

72-inch chord NACA 23012 0 2

Collection Efficiency on 3D Geometry

NACA 64A008 finite swept tail 1 1

Multi-element airfoil 1 1

Axisymmetric inlet at α = 15° 0 1
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