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LIQUID CONDITIONS (APP C AND O) AND
SNOW TESTS PREPARATION
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Dassault 3D Wing

7 Dassault Generic 3D Wing
7 High lift device (slat) retracted or extended
7 Tested at CIRA facility July, 2022
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Dassault 3D Wing — 3 configurations

Holding : Flap 0O° Circletoland: Flap 0° Landing : Flap  15°
Slat  retracted Slat  ext Slat ext®
AOA 45° AOA 85° AOA 13°
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Measurements

by - - S e

- Icing Blade

External pressure (aero tests)
Manual ice tracings on 2 sections
Laser scans ;
lcing blade

Ice density (mass & volume)
Skin thermocouples

Hot air mass flow & temperature
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Test matrix sum-up

Y Total amount of 22 runs

7 3 App. O conditions :
= FZDZ1 : MVD= 18.4 um; LWC= 0.35 g/m?3; bimodal
= FZDZ2 1 : MVD= 65 pm; LWC= 0.21 g/m?3; bimodal
= FZDZ2_ 2 : MVD= 98 um ; LWC=0.21 g/m3; monomodal

7 1 App. C condition :
= DVM= 20 um; LWC= 0.34 g/m3

7 3 Impingement test case (SLD ice accretion with a short
duration)

7 10 App.O FZDZ ice shapes (45 min. exposure)
7 2 App. C ice shapes (45 min. exposure)
7 7 ice protection system (bleed air) runs (6 App.O, 1 App.C)

7 For a test specimen configuration, ability to follow the ice
shape variations from App.C to App.O
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Mach :0.25-0.34-0.36
SAT : -12°C - -15°C
Alt : 15kft — 17kft



Test matrix sum-up

¥ Total amount of 22 runs

7 3 App. O conditions :
= FZDZ1 : MVD= 18.4 pm; LWC= 0.35 g/m?3; bimodal
= FZDZ2_ 1 : MVD= 65 um; LWC= 0.21 g/m3; bimodal
= FZDZ2 2 : MVD= 98 pm ; LWC= 0.21 g/m3; monomodal

7 1 App. C condition :
= DVM= 20 um; LWC= 0.34 g/m?

7 3 impingement test case : FZDZ2 1, SLD ice accretion
with a short duration

7 10 App.O FZDZ ice shapes (45 min. exposure)
7 2 App. C ice shapes (45 min. exposure)
7 7 ice protection system (bleed air) runs (6 App.O, 1 App.C)

7 For a test specimen configuration, ability to follow the
complete evolutive ice shapes from App.C to App.O
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Test matrix sum-up

Bimodal 65 um 20 g/m"3 -16 °C
HLD : 4.5° Mach 0.36 CTL:8.5° Mach 0.34 LDG : 13° Mach 0.28
TAT -9,3°C TAT -10.1°C TAT -12.0°C
60 60
Test#02 Test#06 Test#10
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Test matrix sum-up

¢ Total amount of 22 runs

7 3 App. O conditions :
= FZDZ1 : MVD= 18.4 pm; LWC= 0.35 g/m?3; bimodal
= FZDZ2_ 1 : MVD= 65 um; LWC= 0.21 g/m3; bimodal
= FZDZ2 2 : MVD= 98 pm ; LWC= 0.21 g/m3; monomodal

7 1 App. C condition :
= DVM= 20 pm; LWC= 0.34 g/m?3

7 3 impingement test case (SLD ice accretion with a short
duration)

10 App.O FZDZ ice shapes (45 min. exposure)
2 App. Cice shapes (45 min. exposure)
7 ice protection system (bleed air) runs (6 App.O, 1 App.C)

For a test specimen configuration, ability to follow the ice
shape variations from App.C to App.O
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Test matrix sum-up

Common : SAT : -15°C

HLD APPC
APP O FZDZ1
Mach 0.36 FZDZ2 1
FZDZ2 2
CTL APP C
APP O FZDZ1
Mach 0.34 FZD72 1
FZDZ2 1 ( SAT :-10°C)
FZDZ2 2
LDG APP O FZDZ1
FzZDz2 1
Mach 0.28 FzZDZ2 2
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Test matrix sum-up

¥ Total amount of 22 runs

7 3 App. O conditions :
= FZDZ1 : MVD= 18.4 pm; LWC= 0.35 g/m?3; bimodal
= FZDZ2_ 1 : MVD= 65 um; LWC= 0.21 g/m3; bimodal
= FZDZ2 2 : MVD= 98 pm ; LWC= 0.21 g/m3; monomodal

7 1 App. C condition :
= DVM= 20 um; LWC= 0.34 g/m?

7 3 Impingement test case (SLD ice accretion with a short
duration)

7 10 App.O FZDZ ice shapes (45 min. exposure)
7 2 App. C ice shapes (45 min. exposure)
7 7 ice protection system (bleed air) runs (6 App.O, 1 App.C)

¢ For a test specimen configuration, ability to follow the ice shape / ' SV
variations from App.C to App.O :
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Test matrix sum-up

¥ Total amount of 22 runs

7 3 App. O conditions :

= FZDZ1 : MVD= 18.4 pm; LWC= 0.35 g/m?3; bimodal

= FZDZ2_ 1 : MVD= 65 um; LWC= 0.21 g/m3; bimodal

= FZDZ2 2 : MVD= 98 pm ; LWC= 0.21 g/m3; monomodal
7 1 App. C condition :

= DVM= 20 um; LWC= 0.34 g/m?

7 3 Impingement test case (SLD ice accretion with a short
duration)

7 10 App.O FZDZ ice shapes (45 min. exposure)
7 2 App. C ice shapes (45 min. exposure)
7 7 ice protection system (bleed air) runs (6 App.O, 1 App.C)

7 For atest specimen configuration, ability to follow the ice
shape variations from App.C to App.O
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Distribution sensitvity

Circle to Land
0.34 . 30°/0° -9°C

APP C APP O - Bimodal APP O - Bimodal APP O - Monomodal

MVD : 19 pm MVD : 18.4 ym MVD : 65 pm MVD : 98 ym
LWC 0.35 g/m”"3 LWC 0.36 g/m"3 LWC 0.21 g/m”"3 LWC 0.22 g/m”"3
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3D Scan example
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Annex : Test Matrix

Test_|d# D-Run# Date Config Mach alzfﬂp/z)ed ACAWT (°) zP Slat/Flap  MVD[um] LWC [g/m?] SAT sti;?;aeyg]g TAT Al system QAI [kg/min] TAI Measurement Comment Risk comment
- q FZDZ 2 TAT not cold
11 2 25-juil HLD 0,36 116 45 15000 0/0 > 40 0,20 -16 600 9,3 OFF N/A N/A Scan+lce tracings impingement enough
Scan+lce
14 3 26-juil HLD 0,36 116 4.5 15000 0/0 <40 0,34 -15 2700 -8,3 OFF N/A N/A tracings+ FZDZ 1
Ice mass
Scan+lce
12 4 26-juil HLD 0,36 116 45 15000 0/0 >40 0,20 .15 2700 83 OFF N/A NIA tracings+ (AR 2 D)
study
Ice mass
Scan+ice
13 4 26-juil HLD 0,36 116 45 15000 00 >40 021 15 2700 83 OFF N/A N/A tracings+ (FAR 2D
study
Ice mass
1 6 15-juil CTL 0,34 109 8.5 15000 30/0 >40 0,21 -16 600 -10,1 OFF N/A N/A Ice tracings or répartition homogene
! i i ! impingement
Scan+lce
5 7 21-juil CTL 0,34 110 8.5 15000 30/0 <40 0,36 -15 2700 -9,0 OFF N/A N/A tracings+ FZDZ 1 chgt de MVD et LWC
ice mass

FZD7 2 PSD a refaire: défaut injecteurs
2 8 18-juil CTL 0,34 111 85 15000 30/0 >40 0,21 -10 2700 -39 OFF N/A N/A Scan queues de homard

S Ts pas assez basse
SR FZDZ 2 PSD
3 8 19-juil CTL 0,34 110 8.5 15000 30/0 >40 0,21 -15 2700 -9,0 OFF N/A N/A tracings+ studh avec 2 injecteurs changés
ice mass Y
4 8b 20-juil cTL 0,34 110 85 15000 3000 >40 022 15 2700 9,0 OFF N/A N/A SeEnes (AR 2D monomodal
tracings+ ice mass study
. Fzbz1
- 9 - 1Y 028 % 13 17000 3045 <40 043 16 600 120 oFF NA N/A  Secantlcetracings .
npingement
Colder SAT
7 10 22-juil LDG 028 90 13 17000 3015 >40 0,26 -16 600 12,0 OFF NIA NIA icetracings ~_2DZ2
impingement
8 1 22-juil LDG 028 90 13 17000 30/15 <40 043 15 2700 11,0 OFF NIA NA  Scanticetracings  FZDZ1
10 12 22-juil LDG 028 ) 13 17000 30115 >40 026 15 2700 11,0 OFF N/A N/A  Scantlce tracings Fzz%uiypw
9 126 22.juil LDG 028 ) 13 17000 30115 >40 027 15 2700 11,0 OFF N/A N/A  Scantlce tracings FZDjuz;SD
15 13 27-juil HLD 036 116 45 15000 0/0 19 033 -15 2700 83 OFF NIA N/A  Scanticetracings  AppC
Scantice
6 14 21-juil cTL 034 110 85 15000 3000 19 035 -15 2700 9,0 OFF NIA NIA tracings+ AppC
ice mass
18 15 29-juil cTL 034 110 85 17000 3000 20 038 12 1200 6.0 ON 3.2/2.6/1.4 155 NIA AppC
19 16 29-juil ot 034 110 85 17000 3000 <40 035 12 1200 6.0 oN 3.2/2.6/1.4 155 NIA FZDZ1
20 17 29-juil cTL 034 110 85 17000 3000 >40 021 12 1200 6.0 ON 3.2/2.6/1.4 155 NIA FZDZ2
2 18 0l-aolt  CTL 034 109 85 17000 3000 <40 0,36 -16 1200 10,1 OoN 312.6/1.4 155 NIA FZDSZWleeTpemp
- 19 - pe 628 % 13 17000 3015 <40 643 16 1200 120 oN 254740 145 NA FzDzi  low priority
22 20 0l-aclt  LDG 028 9% 13 17000 30/15 >40 0,26 -16 1200 12,0 ON 2.5/1.7/0 145 NIA FZDz2  low priority
%* 17 21 28-juil HLD 036 116 45 15000 0/0 <40 034 15 1200 83 OoN 21008 145 NIA FZDZ1
CE 16 2 28-juil HLD 036 116 45 15000 0/0 >40 0,20 15 1200 83 OoN 21008 145 NIA FZDz2
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