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QUALIFICATION

This report presents results of high speed ramp aerodynamic acceptance tests,
using Boundary Layer Displacement Thickness (BLDT) values, performed on
samples of the candidate Type | fluud ARCTON LTD ARCTICA DG
LOT #55, produced at Nizhnekamsk, Tatar stan, Russia, evaluated concentrated
as recelved according to the latest revisions of the SAE AMS 1424G specification
and AS 5900 standard. The tests were performed between 0°C and -35.7°C within
ax 2°C range, using the flat plate set-up in the Luan Phan refrigerated wind tunnel
at the Anti-icing Materials International Laboratory (AMIL) research laboratory.
AMIL is independent of fluid manufacturers and was found qualified on
September 11, 1997 (reconfirmed October 25, 2002) by the Performance Review
Institute according to PRI document AC3001, “audit criteria for compliance to
SAE AMS 1424 and AMS 1428".

On the basis of the acceptance criteria, the candidate Type | fluid ARCTON
LTD ARCTICA DG LOT # 55 qualifies according to AMS 1424G
specification for use on large transport type jet aircraft in the following
temperatureranges.

e above-33.5°C in the case of the Fluis asreceived.

Thisfluid isqualified from 2006 April 10, for a two year period.
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Table 1 - Fluid Identification

Compan Manufacture | Manuf. | AMIL | Recep.
pany Product Color ) P
Name L ocation Date L abel Date
ARCTONLTD ARCTICA DG Colorless Nizhnekamsk, January G736 06-03-30
LOT #55 Tatarstan, Russia 2006
NEAT
OCTAGON MIL-A-8243D Colorless Edgewater, NJ 02-02-19 MO037 04-10-05
PROCESSINC | LOT #F-21472-D (USA)

Table 2 - Surface Tension, pH and Refractive Index

DEICING FLUID ARCTONLTD
ARCTICA DG, LOT #55

Surface Tension pH Refractive Index
Fluid T (°C) | dynes/cm | T (°C) Value T (°C) Value
G736 20 418 20 9.62 20 1.4132
M037 22 41.8 22 9.24 20 1.4276
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Table 3 - Brookfield Viscosity (mPals)

DEICING FLUID ARCTON LTD
ARCTICA DG, LOT #55

Fluid Temp 0.3 RPM 6 RPM 30 RPM
(°C) Viscosity Accuracy Viscosity Accuracy | Viscosity Accuracy
G736 20 <20 200® 11 100 11.2 20
0 40 200® 29 100 29.0 20
-10 60 200® 54 100 54.0 20
-20 120 200® 116 100 116 20
-30 300 1000 295 50@ 296 10@
Sheared 20 <20 200M 11 100 11.0 20
Fluid Temp 0.3 RPM 6 RPM 30 RPM
(°C) Viscosity Accuracy Viscosity Accuracy | Viscosity Accuracy
MO037 20 40 200™ 38 100 38.2 20
0 140 200™ 145 100 147.6 20
-10 360 200™ 348 100 366 10@
-20 1200 1000@ 1125 502 1240 400
-30 3500 1000 3480 502 3508 400
O: spindle number
FP-06-28 AMIL, 06-04-10




This page | eft blank.

FP-06-28 6 AMIL, 06-04-10



Table 4 - Aerodynamic Performance Test Data: Fluid as received

DEICING FLUID ARCTONLTD
ARCTICA DG, LOT #55

HIGH SPEED RAMP

TEST | T4 | T¢ | Rh | to® | teng® | FE® | wc® | vO | &
CODE °C °C % pm pm % % m/s | mm
G736A305| 0.1 | 0.0| 80.3 2067 76 96.3 6.69*| 66.5| 3.80
G736A306| -0.6 | -0.2| 77.0| 2067 51 97.5 5.72%| 66.7 | 3.74
G736A304| -0.8 | -0.4 | 76.0 2067 43 97.9 4.99*| 67.0| 3.76
G736E317|-20.4 (-19.8| 56.2| 1867 | 196 89.5 0.85 | 67.2| 5.98
G736E318|-20.7 [-20.3 | 55.7| 2000 | 170 915 0.12 | 67.0| 6.13
G736E319|-20.6 [-20.4 | 56.4] 2000 | 152 92.4 0.00 | 67.0] 6.03
G736H328|-33.4 |-32.6 | 56.8) 1867 | 254 86.4 0.12 | 685 | 9.44
G736H329|-35.1 |-33.7 | 523 1867 | 246 86.8 0.00 | 67.7| 9.13
G736H330(-35.9 |-33.8 | 521 1867 | 254 86.4 0.36 | 68.0| 9.03
G736H327|-34.8 |-33.9 | 53.0| 1867 | 246 86.8 0.00 | 67.9| 9.92
G736H326|-37.2 |-35.7 | 48.1] 1800 | 246 86.3 0.85 | 66.4 [10.59

*caution : value outside the + 2% range

Acceptance Criteria:

Do=8.74 mm D.10 =9.34 mm D.15 =9.65 mm D =9.95 mm

(@ Thickness of the fluid measured at the beginning of the test.
(@ Thickness of the fluid measured at the end of the test.

® Fluid Elimination.

(4 Water Change.

®) Air velocity 30 seconds after the beginning of the test.

FP-06-28 7 AMIL, 06-04-10
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AMIL 2006-04-06

ARCTONLTD
ARCTICA DG, Lot #55
High Speed Ramp Test

AMIL, 06-04-10
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ARCTONLTD
ARCTICA DG, Lot # 55

High Speed Ramp Test

AMIL 2006-04-06
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FP-06-28

Table 5 - Refractive Index Data and Water Change:

Fluid as received

DEICING FLUID ARCTONLTD
ARCTICA DG, LOT #55

Testcope | Rl RI ARI wcC Rh
I nitial Final % W/W %
G736A305 | 1.4130| 1.4075| -0.0055| 6.69* | 803
G736A306 | 1.4130| 1.4083| -00047 | 572¢ | 770
G736A304 | 1.4130| 1.4089| -0.0041| 4.99* | 76.0
G736E317 1.4133 | 1.4126 | -0.0007 0.85 56.2
G736E318 1.4128 | 1.4127 | -0.0001 0.12 55.7
G736E319 | 1.4130| 1.4130| 0.0000| 0.00 56.4
G736H328 1.4131 | 1.4130| -0.0001 0.12 56.8
G736H329 | 1.4131| 1.4131| 0.0000| 0.00 52.3
G736H330 | 1.4132| 1.4129| -0.0003| 0.36 52.1
G736H327 | 1.4130| 1.4130| 0.0000| 0.00 53.0
G736H326 1.4133 | 1.4126 | -0.0007 0.85 48.1

*caution : value outside the £ 2% range

15
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TEST DESCRIPTION
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1. INTRODUCTION

This report details the performance of fluid samples, identified in Table 1, when
subjected to the Flat Plate Elimination Test, denoted FPET hereafter. The FPET
procedure follows the SAE Aerospace Material Specifications, AMS 1424G [1]
and Aerospace Standard AS 5900 [2] for deicing fluid on the high speed ramp.
The tests were carried out in the Luan Phan refrigerated wind tunnel of the "Anti-
icing Materials International Laboratory” (AMIL) at the "Université du Québec a
Chicoutimi" (UQAC) [1]. UQAC facility is operated independently from fluid
manufacturers and meets the requirements of the aerodynamic acceptance testing
standards. It was found qualified on September 11, 1997 (reconfirmed October 25,
2002) by the Performance Review Institute according to PRI document AC3001,
“audit criteriafor complianceto SAE AMS 1424 and AMS 1428".

2. TEST DESCRIPTION

2.1 Flat Plate Elimination Test

This test is designed to measure the Boundary Layer Displacement Thickness,
BLDT, which is related to lift loss [4]. The flat plate set-up consists of a duct
inserted in the test section of AMIL refrigerated wind tunnel. In this tunnel, the
airflow and the fluid can be maintained at a constant temperature, between 5 + 1°C
and -45 £ 2°C. A set-up sketchisgiven in Figure 5.

The FPET procedure consists in submitting a 2 mm thick layer of deicing product
covering the duct floor to an accelerating air flow of 2.6 m/s?, simulating a large
transport-type aircraft take-off (Figure 6). The BLDT on the flat plate is measured
at pressure tap location # 3 (Figure 5), thirty seconds after the beginning of the
simulated take-off. A detailed description of thistest is presented in AS 5900 [2].

FP-06-28 21 AMIL, 06-04-10
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Figure 6 - Take-off Ground Acceleration Simulation
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2.2 Measurements

In a FPET, the fluid performance is evaluated from BLDT measurements. The
BLDT value used for the fluid evaluation is the average of the BLDT measured
between the 27th and the 33rd seconds after the beginning of the test. The starting
time (t = 0) is evaluated by extrapolating the straight line of the acceleration ramp
to the point whereV = 0 m/s.

In addition, the following parameters are measured:

1. surfacetension at room temper ature (dynes/cm)

pH at room temperature

refractive index which isused to deter mine the water change (%)

viscosity at room and test temperatures (mPa. )

a & 0 DN

fluid film thickness (um) at the beginning and at the end of the FPET to
compute fluid elimination (%)

2.3 Calibration and Acceptance Criteria

The calibration is obtained from dry tests, performed without fluid, and reference
fluid tests, using the MIL-A-8243D deicing fluid, for which BLDT results are well
documented. The BLDT values obtained from a dry test should be 2.5 + 0.4 mm.
For dry and calibration tests, the BLDT values are recorded at four temperatures:
0°C, -10°C, -20°C and -25°C.

Reference fluid BLDT values and dry BLDT values are used to calculate the
acceptance criteria required for certification. A candidate fluid is acceptable at a
test temperature if none of the independent BLDT measurements is greater than
the acceptance criteria. This test temperature is the average of the three lowest
temperatures of the acceptable data points.

FP-06-28 23 AMIL, 06-04-10



3. TEST RESULTS

3.1 Test Presentation

The fluid identification is presented in Table 1 and the fluid physical propertiesin
the following tables : Surface tension, pH and refractive index values are given in
Table 2 and Brookfield viscosity values in Table 3. FPET results are presented in
Table 4. Cadlibration data from dry tests and tests with the reference fluid are
reproduced in Table 6 and Table 7 respectively. Finally, Table 5 presents
refractive index data and water change calculations. Figure 4 shows the refractive
index as a function of water change. Fluid elimination and relative humidity are
presented as a function of test temperature in Figure 2 and Figure 3 respectively.

3.2 Calculation of the Calibration and Acceptance Criteria

Calibration tests, as defined in section 2.3, consist of dry tests and tests with the
reference fluid. The dry test results are presented in Table 6. According to
specifications [1], the AMIL system is considered adequately calibrated, since the
dry test BLDT value (J°) varies within the standard range of 2.5 + 0.4 mm. The
reference fluid results are presented in Table 7. These results are aso in agreement
with known values. As mentioned in section 2.3, dry and reference fluid BLDT
values are used to compute the criteria of acceptance, presented below and in
Figure 7. Below -20°C, the acceptance envelope is a constant straight line with a
BLDT equal to the value D20. Between -20°C and 0°C, the acceptance envelope is
a straight line from D20, at -20°C, to DO, at 0°C. The D20 and DO are calculated
accordingly to the AS 5900 standard for the high speed ramp:

Calculation of acceptance level at -20°C: Calculation of acceptance level at 0°C:
D20 =5, -018(dy - J,,) DO=3,, +0.71(dy = 3, ).
D20 = 11.56 - 0.18 X (11.56 - 2.64) = 9.95 mm DO=6.21+0.71x (6.21 - 2.64) = 8.74 mm

FP-06-28 24 AMIL, 06-04-10




Table 6 - Dry Test Data

TEST CODE | T, (°C) | T¢(°C) | Rh (%) | VO (m/s) Jd:y (mm)
DRY_A399 -0.1 1.6 79.6 65.6 2.67
DRY_A401 -0.4 0.4 71.5 65.3 2.64
DRY_A400 0.0 0.3 77.8 66.4 2.62
DRY_C407 -10.0 -8.6 68.5 65.5 2.59
DRY_C406 -10.1 -8.9 67.6 66.2 2.62
DRY_C405 -11.1 -9.4 72.6 66.2 2.63
DRY_E411 -19.9 -18.6 59.5 65.9 2.65
DRY_E412 -20.2 -18.9 58.5 65.9 2.66
DRY_E410 -21.1 -19.1 62.8 65.1 2.64
DRY_F415 -26.9 -24.6 56.8 65.9 2.67
DRY_F416 -26.2 -24.6 63.0 65.8 2.64
DRY_F417 -26.8 -24.9 59.8 65.7 2.64
DRY_H422 -31.5 -30.6 56.9 66.9 2.74
DRY_H424 -33.0 -32.3 56.5 66.4 2.65
DRY_H426 -34.2 -33.4 55.4 65.9 2.57
DRY_H425 -37.1 -34.6 51.4 64.9 2.55
DRY_H423 -36.8 -34.7 52.1 65.1 2.65
DRY_H421 -39.0 -36.4 46.3 66.5 2.75

(@ Air velocity 30 seconds after the beginning of the test
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Table 7 - Aerodynamic Performance Test Data :
Reference Fluid

TEST Ta| T¢ | Rh | to® | teng®@ | FE@ | wC® | VO | &

CODE °C| °C | % | um Mm % % m/s | mm
MO37A375 | 01| 0.2 | 79.7 | 1800 135 92.5 8.16* | 68.3 6.35
MO37A377 | 0.2 | -0.2 | 80.2 | 1800 135 92.5 8.41* | 68.2 6.24
MO37A376 | -0.9 | -0.7 | 74.2 | 1800 160 91.1 7.28* | 67.7 6.53
MO037C380 | -9.8 | -9.1 | 70.9 | 1800 221 87.7 3.39* | 67.5 8.48
MO37C378 | -9.9 | -9.4 | 72.4 | 1800 203 88.7 3.26* | 67.6 8.40
M037C379 |-10.5 | -9.5 | 66.6 | 1800 229 87.3 3.89* | 67.2 8.78
MO37E382 [-20.2 |-19.4 | 57.0 | 1800 356 80.2 1.13 |66.7 | 11.32
MO37E381 [-20.3 |-19.7 | 60.3 | 1800 312 82.7 1.25 |67.0 | 11.46
MO37E383 |-20.5 |-19.9 | 55.4 | 1800 305 83.0 151 |66.6 | 1157
MO37F385 |-25.3 |-23.9 | 54.0 | 1800 541 69.9 0.63 |65.3 12.73
MO37F384 |-25.8 |-24.5 | 56.3 | 1800 526 70.8 0.88 |65.4 12.75
MO37F386 |-25.8 |-24.7 | 57.5 | 1800 526 70.8 0.63 | 65.6 12.96

*caution value outside the + 2% range

(O Thickness of the fluid measured at the beginning of the test.
(@ Thickness of the fluid measured at the end of the test.

() Fluid Elimination.

(4 Water Change.

®) Air velocity 30 seconds after the beginning of the test.
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Table 8 - Refractive Index Data and Water Change:

Reference Fluid

Testcope | Rl RI ARI wcC Rh
Initial Final % W/W %
MO037A375 1.4272 | 1.4207 | -0.0065 8.16* 79.7
MO37A377 1.4274 | 1.4207 | -0.0067 8.41* 80.2
MO037A376 1.4272 | 1.4214 | -0.0058 7.28* 74.2
MO037C380 1.4274 | 1.4247 | -0.0027 3.39* 70.9
MO037C378 1.4274 | 1.4248 | -0.0026 3.26* 72.4
MO037C379 1.4274 | 1.4243 | -0.0031 3.89* 66.6
MO37E382 | 1.4276 | 1.4266 | -0.0010 | 1.25 57.0
MO37E381 1.4276 | 1.4264 | -0.0012 1.51 60.3
MO037E383 | 1.4275| 1.4266 | -0.0009 | 1.13 55.4
MO37F385 1.4275 | 1.4270 | -0.0005 0.63 54.0
MO37F384 1.4275 | 1.4268 | -0.0007 0.88 56.3
MO037F386 | 1.4275| 1.4270| -0.0005| 0.63 57.5

*caution value outside the + 2% range
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ARCTONLTD
ARCTICA DG, Lot #55
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3.3 Flat Plate Elimination Tests

BLDT, fluid elimination and water change values are listed in Table 4 for each
test. In Figure 1, BLDT values are presented in comparison with the acceptance
criteria. This figure shows that the candidate fluid ARCTON LTD
ARCTICA DG LOT # 55 is acceptable with the high speed ramp above -33.5°C
in the case of the fluis as received.

4. REFERENCES

[1] Aerospace Material Specifications. AMS 1424G Deicing/Anti-icing Fluid
Aircraft, SAE Type | (January 2006) and AMS 1428D Non-Newtonian
(Pseudoplastic) SAE Typel ll, Il and IV (February 2002).

[2] Aerospace Standard AS 5900, Standard Test Method for Aerodynamic
Acceptance of SAE AMS1424 and SAE AMS1428 Aircraft De/Anti-icing Fluids,
(February 2003).

[3] Laforte, J.L., Louchez, P., Bouchard, G. and Ma, F. (1990) "A Facility to
Evaluate Performance of Aircraft De/Anti-icing Fluids Subjected to Freezing
Rain". Cold Regions Science and Technology 18, p. 161-171.

[4] Laforte, J.L., Louchez, P., Bouchard, G. (1993) "Experimental Evaluation of
Flat Plate Boundary Layer Growth over an Anti-icing Fluids Film". Canadian
Aeronautics and Space Journal,vol. 39, No. 2, June 1993, p.96- 104.
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ATTACHMENT 1

Measurement Principle*

The time varying velocity at the inlet of the test section will be derived from the
measurement of the pressure difference Pq - P, recorded as a function of time
during all test runs. For such purpose, the following relation, obtained from
application of Bernouilli and continuity equations according to usual wind tunnel
practice, will be used:

aaE)

where p is the mass per unit volume of the test gas at the test conditions, and
S1/S2 isthe arearatio of the wind tunnel contraction.

The boundary layer displacement thickness (BLDT) on the bottom flat plate, at the
location of the pressure tap P3 (cross-section 3), will be evaluated from the
measurement of the two pressure differences P1 - P2 and Pq - P3 recorded as
functions of time during all the test runs.

Indeed, an increase in BLDT from inlet to outlet of the test section causes a
restriction of the net cross-sectional area, thus producing an increase in the air
velocity along the test section, which in turn causes a decrease of static pressure
from cross-section 2 to 3.

* This text reproduces Appendix B of DOCUMENT NO D6-55573: "Aerodynamic Acceptance Test for
Aircraft Ground Deicing/Anti-icing Fluids'. BOEING Commercial Airplane Company.

FP-06-28 31 AMIL, 06-04-10



More precisely, the average BLDT J,,

ave

over the test section perimeter, at cross-
section 3, will be evaluated using following relation, obtained from application of
mass conservation and Bernouilli equations:

» 1 3 P-PR
5ave _E|:S3 Sz\/( :| (2)

where c is the test section perimeter at cross-section 3, and Sp and S3 are the areas
of cross-sections 2 and 3 respectively.

When no fluid is present on the bottom flat plate, all four test section walls are in
the same dry state, and the previous expression (2) yields the value of the BLDT
onadry wall:

* *
Jdry - Jalve

(with no fluid)

On the other hand, when the bottom plate of the test section is covered with alayer
of de/anti-icing fluid, and the top and sides are not, the BLDT is not constant over
the perimeter of the cross-section 3. Indeed, it assumes a value & on the bottom
plate and another value on the sides and top wall. Expressing the previously
determined &, as a perimeter-weighted average of J,

ave ry

relation can be obtained:

and &, the following

5 :3[5* _eob s } (3)

where b is the width of the bottom flat plate. This relation will be used to derive
the BLDT over a wet surface, o*, from the measurement of g, carried out as
explained with fluid on the bottom test section wall, provided an expression for
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d., has been previously determined by a number of "dry" runs, carried out without
any fluid in the test section. More precisely, these dry runs, to be made during the
setting up and calibration of the facility, will yield the value of 4, and they will

be used to determine the constant in the following empirical formula

dry

3., = const x [%} E 4

where V is the tunnel air velocity at cross-section2 and n is the cinematic
viscosity of the test gas at the test conditions. For data reduction of a test with
fluid in the test section, this last expression (4) will be used to evauate, as
function of the instantaneous velocity determined by (1), the value of J,, to be
used in expression (3).
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ATTACHMENT 2

TEST DATA SHEETS

DRY RUNS ... 37
RUNS WITH REFERENCE FLUID M-037 .......ooooiiiiiiiieeeeeeeeeee e 57
ARCTICA DG LOT #55, FLUID ASRECEIVED G-736.......cccccciiiiiiiicnne 71
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DRY RUNS
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DRY_A399

80 4
] L.P. wind tunnel
1 AMIL
70 1 2006-04-03 Tt
E 08:17 // V (m/s)
60 1 | Slope: K S
1 | 260mss / / TEST RUN DATA
] Test: DRY_A399
50 - Rh= 80.2 %
] At 30sec:V = 65.6 m/s
3 T,avg= 0.0 °C
40 - T,avg= 17 °C
1 §*dry= 267 mm
30 -
20 -
10 -
T, (°0)
07 T “\““““‘\““““‘\““““‘\““““E‘E\I(mr‘n‘)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,0O m/s "H,O mm
27 -0.1 16 79.7 11.25 66.3 -0.20 2.66
28 -0.2 1.7 79.4 11.26 66.3 -0.17 2.70
29 -0.2 1.7 79.5 11.53 67.1 -0.21 2.65
30 -0.2 16 79.5 10.61 64.3 -0.20 2.63
31 -0.2 16 79.7 10.71 64.6 -0.18 2.67
32 -0.1 16 79.6 10.90 65.2 -0.17 2.69
33 -0.1 16 80.0 11.05 65.7 -0.20 2.65
Averages:
| 30 [ 010 | 16 | 796 | 11203 | 656 | -019 | 267 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm
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DRY_A400

80 4
] L.P. wind tunnel
1 AMIL
70 1 2006-04-03 Tt
E 08:37 // V (m/s)
60 1 | Slope: K S
1| 262mis ' / TEST RUN DATA
] Test: DRY_A400
50 - Rh= 79.0 %
] At 30sec:V = 66.4 m/s
3 T,avg= 0.2 °C
40 - T, avg= 0.3 °C
1 3*dry= 262 mm
30 -
20 -
10 -
] T (°C
] 3%min)
0 T rerrrrTTr T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time T. T; Rh P,-P, Y% P,-Ps 5
Sec °C °C % "H,0O m/s "H,O mm
27 -0.1 0.3 77.6 11.38 66.6 -0.25 2.57
28 0.1 0.3 77.6 11.33 66.5 -0.22 2.62
29 0.0 0.3 1.7 11.29 66.4 -0.24 2.60
30 0.0 0.3 77.6 11.20 66.1 -0.20 2.65
31 0.0 0.3 77.9 11.44 66.8 -0.23 2.61
32 0.0 0.3 77.9 11.34 66.5 -0.21 2.63
33 0.0 0.3 78.2 10.93 65.3 -0.18 2.68
Averages:
| 30 [ oo | 03 | 778 | 1128 | 664 | -022 | 262 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm
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DRY_A401

80 4
] L.P. wind tunnel
1 AMIL
70 1 2006-04-03 oo
1 09:16 y V (m/s)
60 1 | Slope: K S
1| 258mis / 2 TEST RUN DATA
] Test: DRY_A401
50 5 Rh= 73.9 %
] At 30sec:V = 653 m/s
3 T,avg= 0.0 °C
40 - T, avg= 0.4 °C
1 §*dry= 264 mm
30 -
20 -
10 -
-T.(°0)
07‘ T ‘\"‘““‘\“‘“‘“‘\‘““““\““““6‘?(|"T“]r-‘n‘)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,0O m/s "H,O mm
27 -04 04 71.6 11.42 66.7 -0.20 2.66
28 -0.4 04 71.6 11.15 65.9 -0.22 2.61
29 -0.4 04 715 10.65 64.4 -0.20 2.64
30 -04 04 714 10.96 65.3 -0.21 2.62
31 -04 04 71.6 10.98 65.4 -0.20 2.64
32 -04 04 71.6 10.75 64.7 -0.18 2.68
33 -04 04 715 10.93 65.3 -0.19 2.66
Averages:
| 30 [ -04 | 04 | 715 | 1094 | 653 | -020 | 2.64

Test Duct Dimensions :

S2 =30830.909 mm? S3 = 33298.898 mm?

FP-06-28

40

B3=302209 mm  C3=824.788 mm

AMIL, 06-04-10




DRY_C405

80 4
] L.P. wind tunnel
1 AMIL
70 7 2006-04-03 Tt
1 1058 V (m/s)
60 1 | Slope: K S
1| 258mis / 2 TEST RUN DATA
] Test: DRY_C405
50 5 Rh= 73.0 %
] At 30sec:V = 66.2 m/s
E T,avg =-10.9 °C
40 - T, avg = -9.3 °C
1 3*dry= 263 mm
30 -
20 -
-Ti (°0)
10 -
E d (mm
07 T “\‘““‘“‘\“‘“‘“‘\‘““““\““““‘E\I(““)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,0O m/s "H,O mm
27 -11.0 94 72.7 11.76 66.4 -0.20 2.67
28 -11.2 -94 72.6 11.63 66.0 -0.22 2.64
29 -111 -94 72.5 11.81 66.5 -0.24 2.60
30 -11.1 94 72.6 11.67 66.1 -0.22 2.63
31 -11.1 94 72.7 11.72 66.2 -0.20 2.66
32 -11.1 94 72.7 11.65 66.1 -0.23 261
33 -11.0 94 72.7 11.56 65.8 -0.21 2.65
Averages:
30 | ‘1121 | 94 | 726 | 1169 | 662 | -022 | 263

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm
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DRY_C406

80 4
] L.P. wind tunnel
1 AMIL
70 1 2006-04-03 Tt
E 11:23 // V (m/s)
60 1 | Slope: K S
1 | 261mbs / / TEST RUN DATA
] Test: DRY_C406
50 - Rh = 68.0 %
] At 30sec:V = 66.2 m/s
E T,avg= -9.9 °C
40 - T, avg = -8.8 °C
1 3*dry= 262 mm
30 -
20 -
] -T¢ (°C
10 i (°C)
0: T “\““““‘\“‘“‘“‘\‘““““\““““E‘E\I(l‘q“]r‘n‘)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,0O m/s "H,O mm
27 -10.2 -9.0 67.4 11.83 66.7 -0.21 2.65
28 -10.1 -8.9 67.2 11.72 66.4 -0.22 2.64
29 -10.1 -8.9 67.6 11.61 66.0 -0.22 2.63
30 -10.1 -8.9 67.4 11.50 65.7 -0.25 2.58
31 -10.1 -8.9 67.8 11.75 66.4 -0.22 2.64
32 -10.1 -8.9 67.8 11.56 65.9 -0.23 261
33 -10.1 -8.9 67.9 11.70 66.3 -0.24 2.60
Averages:
| 30 [ -1010 | 80 | 676 | 1165 | 662 | -023 | 262 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm
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DRY _C407

80 4
] L.P. wind tunnel
1 AMIL
70 1 2006-04-03 Tt
E 11:36 // V (m/s)
60 1 | Slope: K S
1| 261mis ' / TEST RUN DATA
] Test: DRY_C407
50 - Rh = 69.0 %
] At 30sec:V = 655 m/s
E T,avg= -9.8 °C
40 - T, avg = -85 °C
1 3 *dry= 259 mm
30 -
20 -
10 % -Te (C)
0: T “\‘“‘““‘\‘“““"\‘““““\““““E‘E\I(l‘q“]r‘n‘)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, Vv P,-Ps 5
Sec °C °C % "H,0O m/s "H,O mm
27 -10.1 -8.5 68.6 11.52 65.8 -0.22 2.62
28 -10.0 -8.6 68.1 11.75 66.5 -0.25 2.59
29 -10.0 -8.6 68.3 11.99 67.1 -0.26 2.58
30 -10.0 -8.6 68.4 11.30 65.2 -0.26 255
31 -10.0 -8.6 68.6 10.97 64.2 -0.25 257
32 -9.9 -8.5 68.6 11.10 64.6 -0.21 2.64
33 -10.0 -8.6 68.8 11.13 64.7 -0.22 2.62
Averages:
| 30 [ -100 | 86 | 685 | 1140 | 655 | -024 | 259 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm
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DRY_E410

80
L.P. wind tunnel
AMIL
70 5 2006-04-04 T
08:43 // V (m/s)
60 Slope : / el e e e
264 mis® / TEST RUN DATA

% / Test: DRY_E410

50 E Rh = 63.0 %
] At 30sec:V = 651 m/s
E T,avg =-20.9 °C

40 ] T, avg =-19.1 °C
1 §*dry= 264 mm

30 -

20 -T¢ (°0)

10 -
E d (mm

07 T “\‘“‘““‘\‘““‘“‘\‘““““\““““‘E\I(““)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,0O m/s "H,O mm
27 -21.1 -19.1 62.8 12.03 65.8 -0.23 2.63
28 -21.1 -19.1 62.7 11.64 64.7 -0.22 2.64
29 -21.1 -19.2 62.9 11.66 64.8 -0.22 2.63
30 -21.1 -19.1 62.8 11.85 65.3 -0.18 2.70
31 -21.0 -19.2 62.8 12.04 65.9 -0.25 2.60
32 -21.1 -19.2 62.6 1161 64.7 -0.22 2.64
33 -21.1 -19.1 62.9 11.65 64.8 -0.24 2.60
Averages:
| 30 | 211 ] -191 | 628 | 1177 | 651 | -022 | 264 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm
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DRY_E411

80
L.P. wind tunnel
AMIL
70 5 2006-04-04 T
09:07 // V (m/s)
60 Slope : / el e e e
261 mis’ / TEST RUN DATA

% / Test: DRY_F411

50 E Rh = 59.6 %
] At 30sec:V = 659 m/s
E T,avg =-19.8 °C

40 ] T, avg =-185 °C
1 3*dry= 265 mm

30 -

20 - - -T; (°0)

10 -
E d (mm

07 L “\““““‘\““““‘\““““‘\““‘““E\I(““)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time T. T; Rh P,-P, Y% P,-P; 5
Sec °C °C % "H,O m/s "H,O mm
27 -20.0 -18.6 59.2 12.12 66.2 -0.20 2.68
28 -19.9 -18.6 59.4 12.00 65.9 -0.21 2.66
29 -20.0 -18.6 59.2 12.12 66.2 -0.23 2.63
30 -19.9 -18.6 59.6 12.01 65.9 -0.22 2.64
31 -20.0 -18.6 59.5 11.98 65.8 -0.22 2.65
32 -19.9 -18.5 59.8 12.00 65.9 -0.21 2.66
33 -19.9 -18.6 59.6 11.89 65.6 -0.20 2.67
Averages:
| 30 [ -199 | -186 | 595 | 1202 | 659 | -022 | 265 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm
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DRY_E412

80
L.P. wind tunnel
AMIL
70 5 2006-04-04 T
09:48 // V (m/s)
60 Slope : / el e e e
260 m/s* / / TEST RUN DATA

% / Test: DRY_E412

50 E Rh = 589 %
] At 30sec:V = 659 m/s
] T,avg =-20.0 °C

40 ] T, avg =-18.8 °C
1 3*dry= 266 mm

30 -

20 -T¢ (°C)

10 -
E d (mm

07 T “\“‘“““\““““‘\‘““‘“‘\““““‘E\I(““)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,O m/s "H,O mm
27 -20.2 -18.9 58.4 12.05 66.0 -0.18 2.72
28 -20.2 -18.9 58.3 11.92 65.6 -0.22 2.65
29 -20.2 -18.9 58.6 12.19 66.4 -0.19 2.70
30 -20.2 -18.9 58.5 12.08 66.1 -0.22 2.65
31 -20.2 -18.9 58.6 11.92 65.6 -0.24 2.61
32 -20.2 -18.9 58.6 12.01 65.9 -0.22 2.64
33 -20.2 -18.9 58.6 11.75 65.2 -0.21 2.65
Averages:
| 30 [ 202 | -189 | 585 | 1200 | 659 | -021 | 266 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm
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DRY_F415

80 4
] L.P. wind tunnel
1 AMIL
70 1 2006-04-04 Tt
E 10:59 // V (m/s)
60 1 | Slope: e
1 | 264mbs ) TEST RUN DATA
] ' Test: DRY_F415
50 - Rh = 56.9 %
] At 30sec:V = 659 m/s
] T,avg =-26.7 °C
40 7 T, avg =-245 °C
1 3*dry= 267 mm
30 -
Ti (°C)
20 -
10 -
0:\ T T LI e I O B B \\6\?(mr\n\)ww\
0 10 20 30 40 50 60 70
time (sec) U.QA.C.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,0O m/s "H,O mm
27 -26.9 -24.6 56.6 12.28 65.7 -0.23 2.64
28 -26.8 -24.6 56.6 12.55 66.5 -0.24 2.64
29 -26.9 -24.6 56.8 12.56 66.5 -0.21 2.68
30 -26.9 -24.6 56.7 12.39 66.0 -0.22 2.66
31 -26.8 -24.6 56.8 12.26 65.7 -0.18 271
32 -26.9 -24.6 56.9 12.17 65.4 -0.22 2.65
33 -26.9 -24.6 57.2 12.20 65.5 -0.18 272
Averages:
| 30 [ 269 | 246 | 568 | 1236 | 659 | -021 | 267

Test Duct Dimensions :

S2 =30830.909 mm? S3 = 33298.898 mm?

FP-06-28

47

B3 =302.209 mm

AMIL, 06-04-10

C3=824.788 mm




DRY _F416

80 4
] L.P. wind tunnel
1 AMIL
70 1 2006-04-04 Tt
E 13:12 // V (m/s)
60 1 | Slope: e
1| 265mhs , TEST RUN DATA
] ’ Test: DRY_F416
50 - Rh= 632 %
] At 30sec:V = 65.8 m/s
] T,avg =-26.1 °C
40 ] T, avg =-24.5 °C
1 §*dry= 264 mm
30 -
T (O
20 -
10 -
E d (mm
07\ T T LI e I O B B \HE\I(HH)HH\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,0O m/s "H,O mm
27 -26.2 -24.6 63.2 12.54 66.5 -0.25 2.61
28 -26.2 -24.6 63.1 12.53 66.5 -0.21 2.68
29 -26.2 -24.6 63.0 12.31 65.9 -0.24 2.62
30 -26.2 -24.6 63.0 12.16 65.5 -0.23 2.64
31 -26.2 -24.6 63.1 12.23 65.7 -0.25 2.60
32 -26.2 -24.5 63.1 12.30 65.9 -0.20 2.68
33 -26.1 -24.6 62.7 11.89 64.8 -0.24 2.61
Averages:
| 30 [ 262 | 246 | 630 | 1228 | 658 | -023 | 264

Test Duct Dimensions :

S2 =30830.909 mm? S3 = 33298.898 mm?

FP-06-28

48

B3 =302.209 mm

AMIL, 06-04-10

C3=824.788 mm




DRY_F417

80 4
] L.P. wind tunnel
1 AMIL
70 1 2006-04-04 Tt
E 13:37 // V (m/s)
60 1 | Slope: 2
1 | 266mfs TEST RUN DATA
1 / Test: DRY_F417
50 - Rh= 59.9 %
] At 30sec:V = 65.7 m/s
] T,avg =-26.7 °C
40 ] T, avg =-24.8 °C
1 §*dry= 264 mm
30 -
] T (°0)
20 -
10 -
E d (mm
07 T “\‘“‘““‘\‘““‘“‘\‘““““\““““‘E\I(““)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, Vv P,-Ps 5
Sec °C °C % "H,0O m/s "H,O mm
27 -26.8 -24.9 59.7 12.21 65.6 -0.27 2.58
28 -26.8 -24.9 59.7 12.53 66.4 -0.22 2.65
29 -26.8 -24.9 59.9 12.20 65.5 -0.20 2.68
30 -26.7 -24.8 59.6 12.11 65.3 -0.22 2.65
31 -26.8 -24.9 59.7 12.17 65.5 -0.24 2.61
32 -26.8 -24.9 60.0 12.30 65.8 -0.22 2.65
33 -26.8 -24.9 60.0 12.30 65.8 -0.21 2.67
Averages:
| 30 [ 268 | 249 | 508 | 1226 | 657 | -023 | 264 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm

FP-06-28 49 AMIL, 06-04-10



DRY _H421

80 4
] L.P. wind tunnel
1  AMIL
70 1 2006-04-06 Tt
1 09:32 V (m/s)
60 1 | Slope: Y
1| 258 m/s K K TEST RUN DATA
1 Test: DRY_H421
50 - Rh= 46.4 %
] At 30sec:V = 66.5 m/s
] T,avg =-38.4 °C
40 3 T, avg =-36.2 °C
1 3*dry= 275 mm
30 -
20 -
10 -
E d (mm
07 T “\‘““““\‘““““\‘““‘“‘\““““‘E\I(““)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,0O m/s "H,O mm
27 -38.8 -36.4 46.3 13.33 66.8 -0.16 2.77
28 -38.9 -36.3 46.1 13.19 66.4 -0.17 2.74
29 -38.9 -36.3 46.2 13.25 66.6 -0.18 2.73
30 -39.0 -36.4 46.5 13.40 67.0 -0.16 277
31 -39.0 -36.5 46.5 1311 66.2 -0.15 2.78
32 -39.0 -36.4 46.3 13.15 66.3 -0.18 273
33 -39.0 -36.5 46.4 13.12 66.3 -0.17 2.75
Averages:

| 30 [ 390 | 364 | 463 | 1322 | 665 | -017 | 275 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm

FP-06-28 50 AMIL, 06-04-10



DRY _H422

80 4
] L.P. wind tunnel
1 AMIL
70 1 2006-04-06 oAl T
1 09:58 V (m/s)
60 | | Slope: | B
1 | 268mhs TEST RUN DATA
1 Test: DRY_H422
50 5 Rh= 57.0 %
] At 30sec:V = 66.9 m/s
] T,avg =-31.4 °C
40 3 T, avg =-30.5 °C
1 §*dry= 274 mm
30 - T (O
20 -
10 -
E o (mm
07 T “\‘““‘“‘\““““‘\“‘“““\““““‘E\I(““)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,0O m/s "H,O mm
27 -31.4 -30.6 57.0 13.74 68.9 -0.12 283
28 -31.6 -30.5 56.7 13.69 68.7 -0.17 2.75
29 -315 -30.6 56.8 12.82 66.5 -0.19 2.72
30 -31.5 -30.6 57.1 12.85 66.6 -0.18 272
31 -31.4 -30.5 57.1 12.70 66.2 -0.17 273
32 -31.5 -30.5 57.0 12.71 66.2 -0.18 273
33 -31.5 -30.5 56.9 12.40 65.4 -0.17 273
Averages:

| 30 [ 315 | 306 | 569 | 1296 | 669 | -017 | 274 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm

FP-06-28 51 AMIL, 06-04-10



DRY _H423

80 4
] L.P. wind tunnel
1 AMIL
70 1 2006-04-06 Tt
E 10:13 // V (m/s)
60 1 | Slope: Y
= | 245mhs J ) TEST RUN DATA
1 ’ Test: DRY_H423
50 - Rh= 521 %
] At30sec:V = 651 m/s
] T,avg =-36.4 °C
40 ] T, avg =-34.6 °C
: 5*dry= 265 mm
30 -
20 -
10 -
0:\ T T LI e I O B B \\6\?(mr\n\)ww\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,O m/s "H,O mm
27 -36.8 -34.7 52.4 12.85 65.9 -0.19 2.72
28 -36.8 -34.7 52.1 12.33 64.5 -0.22 2.66
29 -36.9 -34.7 52.1 12.47 64.9 -0.22 2.65
30 -36.8 -34.7 51.9 12.70 65.5 -0.22 2.67
31 -36.8 -34.7 52.1 12.68 65.4 -0.25 2.62
32 -36.9 -34.7 52.0 12.46 64.8 -0.23 2.65
33 -36.9 -34.7 52.2 12.71 65.5 -0.25 2.62
Averages:
30 | 368 | 347 | 521 | 1257 | 651 [ -023 | 265

Test Duct Dimensions :

S2 =30830.909 mm? S3 = 33298.898 mm?

FP-06-28

52

B3 =302.209 mm

AMIL, 06-04-10

C3=824.788 mm




DRY _H424

80 4
] L.P. wind tunnel
1  AMIL
70 1 2006-04-06 Tt
1 10:26 V (m/s)
60 1 | Slope: L
1| 257 m/s K K TEST RUN DATA
: Test: DRY_H424
50 - Rh= 56.7 %
] At 30sec:V = 66.4 m/s
E T,avg =-32.9 °C
40 3 T, avg =-32.2 °C
1 3*dry= 265 mm
30 1 =7
20 -
10 -
E d (mm
07 T “\‘“‘““‘\‘““‘“‘\‘““““\““““‘E\I(““)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, Vv P,-Ps 5
Sec °C °C % "H,0O m/s "H,O mm
27 -33.1 -32.3 56.8 13.38 67.8 -0.22 2.68
28 -33.0 -32.3 56.4 12.86 66.4 -0.21 2.68
29 -33.0 -32.3 56.7 12.90 66.5 -0.20 2.69
30 -33.0 -32.3 56.6 12.98 66.7 -0.23 2.65
31 -33.0 -32.3 56.5 12.47 65.4 -0.27 2.59
32 -33.0 -32.3 56.5 12.85 66.4 -0.25 2.62
33 -33.0 -32.3 56.4 12.63 65.8 -0.22 2.66
Averages:

| 30 [ 330 | 323 ] 565 | 1284 | 664 | -023 | 265 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm

FP-06-28 53 AMIL, 06-04-10



DRY _H425

80 4
] L.P. wind tunnel
1 AMIL
70 1 2006-04-06 Tt
1 10:34 V (m/s)
60 1 | Slope: e
- | 248mhs J ) TEST RUN DATA
1 ’ Test: DRY_H425
50 - Rh= 513 %
] At30sec:V= 649 m/s
] T,avg =-36.5 °C
40 7 T, avg =-34.4 °C
1 3 *dry= 255 mm
30 -
20 -
10 -
0:\ T T LI e I O B B \\6\?(mr\n\)ww\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta T; Rh P,-P, \Y Py-P; 5
Sec °C °C % "H,O m/s "H,O mm
27 -37.0 -34.5 51.7 12.56 65.1 -0.32 2.50
28 -37.0 -34.6 51.3 12.30 64.4 -0.28 2.55
29 -37.1 -34.6 515 12.46 64.8 -0.24 2.63
30 -37.1 -34.6 515 12.51 65.0 -0.31 2.52
31 -37.1 -34.6 51.4 12.49 64.9 -0.29 2.55
32 -37.1 -34.7 51.3 12.46 64.8 -0.28 2.57
33 -37.2 -34.7 51.3 12.92 66.0 -0.33 251
Averages:
| 30 [ 371 | 346 | 514 | 1250 | 649 | -029 | 255

Test Duct Dimensions :

S2 =30830.909 mm? S3 = 33298.898 mm?

FP-06-28

54

B3 =302.209 mm

AMIL, 06-04-10

C3=824.788 mm




DRY_H426

80 4
] L.P. wind tunnel
1  AMIL
70 1 2006-04-06 Tt
1 1043 V (m/s)
60 1 | Slope: e
1| 257 m/s K K TEST RUN DATA
: Test: DRY_H426
50 - Rh= 555 %
] At 30sec:V = 659 m/s
] T,avg =-33.9 °C
40 3 T, avg =-33.3 °C
1 3*dry= 257 mm
30 -
20 -
10 -
0: T “\“‘“““\‘““““\““““‘\““““E‘E\I(l‘q“]r‘n‘)““\
0 10 20 30 40 50 60 70
time (sec) U.QAC.
CRITICAL TIME TEST DATA
time Ta Tt Rh P,-P, Vv P,-P, 5
Sec °C °C % "H,0O m/s "H,O mm
27 -34.2 -334 55.1 12.83 66.2 -0.31 2.52
28 -34.2 -33.3 55.4 12.49 65.3 -0.25 2.60
29 -34.2 -33.4 55.3 12.87 66.3 -0.28 2.58
30 -34.1 -33.3 55.3 12.89 66.4 -0.25 2.63
31 -34.2 -334 55.4 12.77 66.0 -0.29 2.55
32 -34.2 -334 55.6 12.36 65.0 -0.32 2.50
33 -34.1 -334 55.5 12.91 66.4 -0.26 2.61
Averages:

| 30 | 342 | 334 | 554 | 1271 | 659 | -028 | 257 |

Test Duct Dimensions :

S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm

FP-06-28 55 AMIL, 06-04-10
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RUNS WITH REFERENCE FLUID M-037

FP-06-28 57 AMIL, 06-04-10



MO37A375

80 -
3 L.P.wind tunnel
1 AMIL

70 1 06-04-03 A
7 08:25 J/ V (m/s)

60 1 | Slope: K T
1 2.47 mis? p | TEST RUN DATA
E K : Test: MO37A375

50 1 ) 1 Rhavg= 794 %
] | At30sec:V= 683m/s
3 ! T,avg= 0.2°C
E | T. avg = 0.3°C

40 ] | S o d\;%/ = 265 mm
] | 5 o = 6.35mm
] ! dUmax= 14.24mm

30 4 : att= 13.50sec

20 |

10 1 /\\
] ! u]
F, m
1/ l .{h Q@ﬂ ))

07““‘“"\‘““““\‘““"“;“““"‘\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) e
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50

Sec °C °C % "H,0O m/s "H,0O mm
27 -0.1 0.1 79.2 12.65 70.3 0.93 7.14
28 0.0 0.2 79.3 12.30 69.3 0.83 6.87
29 0.0 0.2 79.5 12.13 68.8 0.72 6.49
30 0.2 0.2 79.7 11.95 68.3 0.70 6.44
31 0.1 0.2 80.0 11.60 67.3 0.58 6.06
32 0.1 0.4 80.1 11.55 67.2 0.54 5.87
33 0.1 0.3 80.2 11.59 67.3 0.51 575

Averages :
30 0.1 0.2 79.7 11.94 68.3 0.68 6.35

Test Duct Dimensions :

S2 =30830.909 mm? S3=33298.898 mm? B3 =302.209mm  C3=824.788 mm

FP-06-28

58 AMIL, 06-04-10



MO37A376

80 -
3 L.P.wind tunnel
1 AMIL
70 1 06-04-03 o~
7 08:33 J/ V (m/s)
60 1 | Slope: K T
1| 2.43 mis? p | TEST RUN DATA
E K : Test: MO37A376
50 1 g 1 Rhavg= 754 %
] | At30sec:V= 67.7m/s
] ! T,avg= -0.7°C
B | T. avg= -0.6°C
40 ] | S o d\;%/ = 265 mm
] [ 88 = 653 mm
] ! dUmax= 14.80mm
30 4 : att= 11.60sec
20 |
10 - /\\
1 ‘ 3 (mm)
://// | 'Tf ( C)
0 “““"‘\“‘“‘“‘\‘““““i‘“““"\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) e
CRITICAL TIME TEST DATA
tl me Ta Tf Rh Pl-PZ V P2'P3 6 o
Sec °C °C % "H,0O m/s "H,0O mm
27 -1.0 -0.8 73.5 12.58 70.0 0.98 7.35
28 -1.0 -0.7 74.1 12.26 69.0 0.84 6.91
29 -1.0 -0.7 73.9 11.98 68.2 0.79 6.80
30 -0.9 -0.7 74.4 11.77 67.7 0.76 6.70
31 -0.9 -0.6 74.4 11.23 66.1 0.58 6.12
32 -0.9 -0.5 74.4 11.37 66.5 0.56 5.99
33 -0.9 -0.6 74.8 11.86 67.9 0.60 6.07
Averages :
30 -0.9 -0.7 74.2 11.80 67.7 0.72 6.53
Test Duct Dimensions :
S2 =30830.909 mm? S3=33298.898 mm? B3 =302.209mm  C3=824.788 mm

FP-06-28

59 AMIL, 06-04-10



MO37A377

80 4
3 L.P.wind tunnel
1 AMIL

70 1 06-04-03 S
7 09:12 J/ (m/s)

60 1 | Slope: K T
1| 2.43 mis? S TEST RUN DATA
E K : Test: MO37A377

50 - J l Rhavg= 80.1 %
] | At30sec:V= 682m/s
3 ! T,avg= 03°C
B | T. avg= -0.2°C

40 ] | S o d\;%/ = 265 mm
] | 5 0 = 6.24 mm
] ! dUmax= 14.17mm

30 4 : att= 11.80sec

20 i

1041 /7 |
£ ‘ 3 mm)
1,/ | -T; (°C)

0 ““‘“"\““““‘\““““‘;““““‘\““““‘\‘““““\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time Ta Tf Rh Pl-PZ V P2'P3 6 o

Sec °C °c % "H,0O m/s "H,O mm
27 0.2 -0.3 79.6 12.52 69.9 0.88 7.00
28 0.2 -0.3 80.0 12.40 69.6 0.79 6.68
29 0.2 -0.2 80.2 11.95 68.3 0.70 6.46
30 0.2 -0.2 80.2 11.91 68.2 0.65 6.27
31 0.2 -0.2 80.3 11.76 67.8 0.59 6.05
32 0.3 -0.1 80.7 11.53 67.1 0.48 5.66
33 0.3 -0.1 80.5 11.40 66.7 0.50 5.77

Averages :
30 0.2 -0.2 80.2 11.91 68.2 0.65 6.24

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm?

FP-06-28

B3 =302.209 mm

AMIL, 06-04-10

C3=824.788 mm




MO37C378

80 -
3 L.P.wind tunnel
1 AMIL
70 1 06-04-03 T T s
7 1106 J/ V (m/s)
60 1 | Slope: K T
1| 239 m/s? g ! TEST RUN DATA
7 l Test: M037C378
50 | Rhavg= 735 %
] | At30sec:V= 67.6m/s
] ! T,avg= -9.8°C
B | T. avg= -9.3°C
40 ] | S o d\;%/ = 265 mm
] | 5 0 = 840 mm
] ! dUmax= 14.67mm
30 4 : att= 13.30sec
20 - i
10 +— f -Ti (°C)
] j/ | 3 (mm)
0://“‘“““\““‘““\““““‘1"“‘““\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) sene
CRITICAL TIME TEST DATA
tl me Ta Tf Rh Pl- P2 V P2' P3 6 o
Sec °c °c % "H,0O m/s "H,0O mm
27 -9.9 -9.4 71.8 12.77 69.3 1.45 8.92
28 -10.0 -95 721 12.34 68.1 1.36 8.77
29 -9.9 -95 72.3 12.29 68.0 1.31 8.61
30 -9.9 -9.4 72.2 11.98 67.1 1.23 8.45
31 -9.9 -9.4 72.4 12.05 67.3 1.17 8.19
32 -9.9 -9.4 72.9 11.90 66.9 1.12 8.07
33 -9.9 -9.3 72.9 11.96 67.1 1.07 7.85
Averages :
30 -9.9 94 72.4 12.15 67.6 1.24 8.40

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm

FP-06-28 61 AMIL, 06-04-10



MO37C379

80 -
3 L.P.wind tunnel
1 AMIL
70 1 06-04-03 T T T
7 1115 J/ V (m/s)
60 1 | Slope: K T
1| 235 m/s? , ! TEST RUN DATA
7 | Test: M037C379
50 1 | Rhavg= 679 %
] | At30sec:V= 67.2m/s
g ! T,avg = -10.2°C
B | T. avg= -9.4°C
40 ] | S o d\;%/ = 265 mm
] [ 88 = 878 mm
] ! dUmax= 14.55mm
30 E : att= 15.70sec
20 - 1
10 é 4 ‘ T, OC
S | 6f”((mr31)
0://‘““““\“‘“‘“‘\““““‘1““““‘\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vane
CRITICAL TIME TEST DATA
tl me Ta Tf Rh Pl-PZ V P2'P3 6 o
Sec °c °c % "H,0O m/s "H,0O mm
27 -10.5 -9.5 66.1 11.92 66.9 151 9.51
28 -10.6 -9.5 66.4 12.18 67.6 1.47 9.23
29 -10.5 -9.5 66.2 12.00 67.1 1.38 8.98
30 -10.5 -9.5 66.8 12.43 68.3 1.38 8.83
31 -10.5 -9.5 66.7 11.91 66.9 1.24 8.49
32 -10.4 -9.5 67.1 11.92 66.9 1.22 8.42
33 -10.4 94 66.8 11.68 66.2 1.11 8.09
Averages :
30 -10.5 9.5 66.6 12.03 67.2 1.33 8.78
Test Duct Dimensions :
S2 =30830.909 mm?2 S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm

FP-06-28

62 AMIL, 06-04-10



MO037C380

80 -
3 L.P.wind tunnel
1 AMIL
70 1 06-04-03 T T
1 1131 ) 1 V (m/s)
60 1 | Slope: K T
11 240 m/s? y S TEST RUN DATA
] | Test: M037C380
50 1 | Rhavg= 72.0 %
] | At30sec:V= 675m/s
] ! T,avg= -9.6°C
B | T. avg= -9.0°C
40 ] | S o d\;%/ = 265 mm
] | 5 0 = 848 mm
] ! dImax= 1517 mm
30 E : att= 13.90sec
20 - 1
10 1 1 -T; (°0)
1./ T " 5%mm)
0://‘““““\““‘““\““““‘1‘““““\““‘““\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vane
CRITICAL TIME TEST DATA
tl me Ta Tf Rh Pl-PZ V P2'P3 6 o
Sec °c °c % "H,0O m/s "H,0O mm
27 -9.9 9.1 70.8 11.98 67.1 1.45 9.23
28 -9.9 9.1 70.4 12.25 67.9 1.40 8.95
29 -9.9 9.1 70.6 12.17 67.7 1.35 8.81
30 -9.8 9.1 70.8 11.96 67.1 1.17 8.21
31 -9.8 -9.0 71.2 12.27 68.0 1.22 8.31
32 -9.7 9.1 71.3 12.27 68.0 1.15 8.05
33 -9.8 -9.0 71.2 11.61 66.1 1.06 7.95
Averages :
30 -9.8 9.1 70.9 12.11 67.5 1.25 8.48
Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3=302.209 mm  C3=824.788 mm

FP-06-28

63 AMIL, 06-04-10



MO37E381

80 4
3 L.P.wind tunnel
1 AMIL
70 7 06-04-04 T T T s
7 0851 J/ V (m/s)
60 1 | Slope: J T
1| 253 mss? S TEST RUN DATA
E K : Test: MO37E381
50 - ,/ 1 Rhavg= 61.0 %
] | At30sec:V= 67.0m/s
E ! T,avg = -20.1°C
B | T. avg = -19.5°C
40 ] | S o d\;%/ = 265 mm
E ! 50 = 11.46 mm
] ! dUmax= 15.24mm
30 4 : att= 12.30sec
20 -T; (°C)
10 % / /HE\G D(mm)
0:“‘““"\‘““‘“‘\‘““"“1“““"‘\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50
Sec °C °c % "H,0O m/s "H,O mm
27 -204 -19.7 60.1 12.08 66.0 2.25 11.95
28 -204 -19.7 60.2 12.31 66.7 2.29 11.93
29 -204 -19.7 60.3 12.02 65.9 214 11.62
30 -20.3 -19.7 60.1 12.60 67.5 221 11.50
31 -20.3 -19.7 60.2 12.77 67.9 2.13 11.15
32 -20.2 -19.7 60.5 12.56 67.4 2.08 11.10
33 -20.1 -19.7 60.4 12.47 67.1 2.04 11.03
Averages :
30 -20.3 -19.7 60.3 12.42 67.0 2.16 11.46

Test Duct Dimensions :

S2 =30830.909 mn? S3 = 33298.898 mm?

FP-06-28

B3=302209 mm  C3=2824.788 mm

64 AMIL, 06-04-10



MO37E382

80 4
3 L.P.wind tunnel
1 AMIL
70 7 06-04-04 T I
7 09:00 J/ V (m/s)
60 1 | Slope: J T
7| 256 m/s? y | TEST RUN DATA
E K : Test: MO37E382
50 - / 1 Rhavg= 575 %
] | At30sec:V= 66.7m/s
. ; T,avg = -19.9°C
B | T. avg = -19.3°C
40 ] | S o d\;%/ = 265 mm
] [ 88 = 11.32 mm
] ! dImax= 15.65mm
30 4 : att= 14.00sec
20 ; i _-I—f (OC)
10 - ’ /ﬂ'\%\\a Hmm)
0:“““"‘\‘““‘“‘\‘““““1"““"‘\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50
Sec °C °C % "H,O m/s "H,O mm
27 -20.3 -19.4 56.7 11.81 65.3 2.24 12.06
28 -20.2 -19.4 56.8 12.32 66.7 2.30 11.94
29 -20.2 -19.4 56.9 12.09 66.1 2.13 11.54
30 -20.2 -194 57.1 12.61 67.5 2.13 11.22
31 -20.2 -194 57.1 12.48 67.2 2.03 11.01
32 -20.1 -19.4 56.9 12.65 67.6 2.02 10.88
33 -20.1 -19.4 57.3 11.89 65.6 1.85 10.68
Averages :
30 -20.2 -194 57.0 12.33 66.7 2.11 11.32

Test Duct Dimensions :

S2 =30830.909 mn? S3 = 33298.898 mm?

FP-06-28

B3=302209 mm  C3=2824.788 mm

65 AMIL, 06-04-10



MO37E383

80 4
3 L.P.wind tunnel
1 AMIL
70 7 06-04-04 T I
7 09:42 J/ V (m/s)
60 1 | Slope: J D
1| 253 mss? S TEST RUN DATA
E K : Test: MO37E383
50 - , 1 Rhavg = 56.1 %
] | At30sec:V= 66.6m/s
] ! T,avg = -20.2°C
B | T. avg = -19.8°C
40 ] | S o d\;%/ = 265 mm
] [ 88 = 11.57 mm
] ! dImax= 15.18 mm
30 4 : att= 11.00sec
20 - : Ti (°C)
10 f ’ /HT\\5 Y(mm)
0:“‘““"\““"“‘\‘““““1"“‘“"\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50
Sec °C °C % "H,O m/s "H,0O mm
27 -20.6 -19.9 55.4 11.94 65.6 2.32 12.24
28 -20.6 -19.9 55.3 12.36 66.8 2.33 12.01
29 -20.6 -19.9 55.2 12.08 66.0 2.21 11.80
30 -20.5 -19.9 55.6 12.08 66.0 2.12 11.49
31 -20.5 -19.9 55.3 12.15 66.2 2.10 11.39
32 -20.4 -20.0 55.6 12.47 67.1 2.09 11.18
33 -20.4 -19.9 55.5 12.92 68.3 211 11.01
Averages :
30 -20.5 -19.9 55.4 12.27 66.6 2.17 11.57

Test Duct Dimensions :

S2 =30830.909 mnm? S3 =33298.898 mm? B3 =302.209 mm  C3=824.788 mm

FP-06-28 66 AMIL, 06-04-10



MO37F384

80 4
3 L.P.wind tunnel
1 AMIL
70 7 06-04-04 T T
7 1107 J/ V (m/s)
60 1 | Slope: K D
7 | 258 m/s? y | TEST RUN DATA
E K : Test: MO37F384
50 - / 1 Rhavg = 56.8 %
] / | At30sec:V= 654ml/s
] ! T,avg = -255°C
E I T. avg = -24.4°C
40 ] | S o d\;%/ = 265 mm
] [ 88 = 1275 mm
] ! dImax= 1529 mm
30 4 : att= 10.50sec
E | -Ti (°C)
20 - |
10 7 //ma Ymm)
0:“‘““"\‘““““\‘““"“1"““"‘\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50
Sec °C °C % "H,O m/s "H,O mm
27 -25.9 -24.5 56.4 12.14 65.5 2.60 13.00
28 -25.8 -24.5 56.2 11.95 65.0 2.61 13.18
29 -25.8 -24.5 56.1 12.21 65.7 2.59 12.94
30 -25.7 -24.5 56.2 12.11 65.4 2.50 12.74
31 -25.7 -24.5 56.4 11.92 64.9 2.45 12.68
32 -25.7 -24.5 56.2 12.16 65.6 243 12.47
33 -25.7 -24.5 56.4 12.21 65.7 2.33 12.10
Averages :
30 -25.8 -24.5 56.3 12.09 65.4 251 12.75

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm?

FP-06-28

67

B3 =302.209 mm

AMIL, 06-04-10

C3=824.788 mm




MO37F385

80 4
3 L.P.wind tunnel
1 AMIL
70 7 06-04-04 T T s
7 11:16 J/ V (m/s)
60 1 | Slope: K D
7 | 258 m/s? y | TEST RUN DATA
E K : Test: MO37F385
50 - / 1 Rhavg = 545 %
] / | At30sec:V= 653m/s
. ; T,avg = -25.0°C
B | T. avg = -23.9°C
40 ] | S o d\;%/ = 265 mm
] [ 88 = 1273 mm
] ! dImax= 1494 mm
30 4 : att= 11.20sec
: ‘ T, (°C)
20 - |
10 - S T T 5%mm)
0:““‘“"\‘““““\‘““"“1““““‘\““"“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
ti me Ta Tf Rh Pl- P2 V P2' P3 6 o
Sec °C °C % "H,O m/s "H,O mm
27 -25.4 -23.9 54.0 11.44 63.6 2.55 13.35
28 -25.4 -24.0 53.9 11.85 64.8 2.52 12.97
29 -25.4 -23.9 53.9 11.78 64.6 2.48 12.86
30 -25.4 -24.0 54.2 12.45 66.4 2.63 12.89
31 -25.3 -23.9 54.1 12.20 65.7 2.47 12.56
32 -25.2 -23.9 54.2 12.23 65.8 243 12.41
33 -25.2 -23.9 53.9 12.09 65.4 2.32 12.15
Averages :
30 -25.3 -23.9 54.0 12.05 65.3 2.49 12.73

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm
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MO37F386

80 4
3 L.P.wind tunnel
1 AMIL
70 7 06-04-04 T T T
7 1320 J/ V (m/s)
60 1 | Slope: K D
7| 256 m/s? y | TEST RUN DATA
E K : Test: MO37F386
50 - / 1 Rhavg = 581 %
] / | At30sec:V= 656 ml/s
. : T,avg = -25.6°C
B | T. avg = -24.6°C
40 ] | S o d\;%/ = 265 mm
] [ 88 = 12.96 mm
] ! dPmax= 1533 mm
30 4 : att= 14.10sec
% | -Ti (°C)
20 - |
10 - //mé Hmm)
0:“‘““"\‘““‘“‘\‘““"“1"“‘“"\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50
Sec °C °C % "H,O m/s "H,O mm
27 -25.9 -24.7 571 12.22 65.7 2.74 13.40
28 -25.9 -24.8 575 12.12 65.4 2.65 13.18
29 -25.9 -24.7 57.2 11.78 64.5 2.58 13.20
30 -25.8 -24.7 574 12.00 65.1 2.56 12.98
31 -25.8 -24.7 57.9 12.51 66.5 2.59 12.72
32 -25.7 -24.7 575 12.25 65.8 2.56 12.83
33 -25.7 -24.7 57.7 12.42 66.3 2.48 12.45
Averages :
30 -25.8 -24.7 57.5 12.17 65.6 2.59 12.96

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm
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ARCTON LTD DEICING FLUID

ARCTICA DG LOT # 55,
FLUID AS RECEIVED G-736
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G736A304

80 -
3 L.P.wind tunnel
1 AMIL
70 1 06-04-03 T s
7 08:45 J/ | V (m/s)
60 1 | Slope: K D
7| 251 m/s? y y | TEST RUN DATA
1 l Test: G736A304
50 1 1 Rhavg= 764 %
] | At30sec:V= 67.0m/s
] ! T,avg= -0.6°C
B | T. avg= -0.4°C
40 ] | S o d\;%/ = 265 mm
| | o = 376 mm
] ! dImax= 12.60mm
30 4 : att= 8.40sec
20 |
10 -
: Imm
z AU
07“‘““"\‘““‘“‘\‘““"“\““‘“"\““"“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) e
CRITICAL TIME TEST DATA
tl me Ta Tf Rh Pl- P2 V P2' P3 6 o
Sec °C °C % "H,O m/s "H,0O mm
27 -0.9 -04 75.7 11.46 66.8 0.12 411
28 -0.8 -0.5 75.7 11.58 67.1 0.08 3.92
29 -0.8 -04 75.5 11.89 68.0 0.08 3.92
30 -0.8 -04 75.9 11.44 66.7 0.05 3.81
31 -0.8 -04 75.9 11.35 66.5 0.01 3.62
32 -0.7 -04 76.5 1151 66.9 -0.01 3.52
33 -0.8 -0.5 76.8 11.50 66.9 -0.01 3.53
Averages :
30 -0.8 -04 76.0 11.54 67.0 0.04 3.76

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm
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G736A305

80 -
3 L.P.wind tunnel
1 AMIL

70 1 06-04-03 T
7 0854 J/ | V (m/s)

60 1 | Slope: K D
1| 239 m/s? y p | TEST RUN DATA
1 l Test: G736A305

50 1 | Rhavg= 80.3 %
] | At30sec:V= 665m/s
3 ! T,avg= 0.2°C
E | T. avg = 0.0°C

40 ] | S o d\;%/ = 265 mm
] ‘ o = 380 mm
] ! dImax= 11.62mm

30 4 : att= 8.30sec

20 - |

10 - |
] | Ymm)
] qf ([JES]

07“““‘“\‘““‘“‘\‘““‘“‘}‘“"“"\“‘““"\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
tl me Ta Tf Rh Pl-PZ V P2'P3 6 o

Sec °C °C % "H,O m/s "H,0O mm
27 0.1 -0.1 80.1 11.49 67.0 0.10 4.02
28 0.0 -0.1 80.1 11.58 67.2 0.12 412
29 0.1 0.0 80.1 11.26 66.3 0.07 3.89
30 0.1 -0.1 80.2 11.14 66.0 0.05 3.83
31 0.1 0.0 80.5 11.21 66.2 0.00 3.58
32 0.2 0.0 80.5 11.33 66.5 0.01 3.61
33 0.2 0.0 80.7 11.50 67.0 0.00 3.59

Averages :
30 0.1 0.0 80.3 11.34 66.5 0.05 3.80

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm
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G736A306

80 -
3 L.P.wind tunnel
1 AMIL

70 1 06-04-03 T s
7 09:.02 J/ | V (m/s)

60 1 | Slope: K D
1| 241 m/s? y y | TEST RUN DATA
1 l Test: G736A306

50 1 1 Rhavg= 775 %
] | At30sec:V= 66.7m/s
] ! T,avg= -04°C
B | T. avg= -0.2°C

40 ] | S o d\;%/ = 265 mm
] | 0 = 374 mm
] ! dImax= 11.64mm

30 4 : att= 9.90sec

20 |

10 -
- 8 (mm)
] —~—T; (°C)

0 “‘““"\‘““““\‘““"“;"“‘“"\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) e
CRITICAL TIME TEST DATA
tl me Ta Tf Rh Pl-PZ V P2'P3 6 o

Sec °C °C % "H,O m/s "H,0O mm
27 -0.6 -0.3 76.7 11.73 67.6 0.19 4.38
28 -0.5 -0.2 76.5 11.90 68.1 0.10 4.01
29 -0.6 -0.2 76.9 11.66 67.4 0.05 3.81
30 -0.6 -0.2 77.1 11.42 66.7 0.03 3.72
31 -0.6 -0.2 77.2 11.15 65.9 0.00 3.56
32 -0.6 -0.2 77.2 11.13 65.8 -0.04 3.39
33 -0.6 -0.2 77.4 10.98 65.4 -0.01 3.51

Averages :
30 -0.6 -0.2 77.0 11.43 66.7 0.04 3.74

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm
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G736E317

80 -
3 L.P.wind tunnel
1 AMIL
70 7 06-04-04 T T s
7 09:14 J/ V (m/s)
60 1 | Slope: e
] 2.48 m/s? K TEST RUN DATA
1 Test : G736E317
50 Rhavg = 56.9 %
] At 30sec:V= 67.2ml/s
1 T,avg = -20.2°C
E T, avg = -19.7°C
40 ] 3 o d\;%/ = 265 mm
] 50 = 598 mm
] dImax= 14.64 mm
30 4 att= 12.10sec
20 T; (°C)
10 -
1 & Ymm)
0:“‘““"\‘““‘“‘\‘““"“}"“‘“"\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50
Sec °C °C % "H,O m/s "H,O mm
27 -20.6 -19.8 55.9 11.99 65.8 0.75 6.61
28 -20.5 -19.8 55.9 12.70 67.7 0.76 6.51
29 -20.5 -19.8 56.1 12.89 68.2 0.67 6.14
30 -20.4 -19.8 56.4 12.77 67.9 0.62 5.96
31 -20.4 -19.8 56.1 12.54 67.3 0.55 5.76
32 -20.4 -19.8 56.4 12.14 66.2 0.48 5.54
33 -20.3 -19.8 56.6 12.14 66.2 0.45 5.43
Averages :
30 -20.4 -19.8 56.2 12.51 67.2 0.61 5.98

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm?

FP-06-28

75

B3 =302.209 mm

AMIL, 06-04-10

C3=824.788 mm




G736E318

80 -
3 L.P.wind tunnel
1 AMIL
70 7 06-04-04 T T s
7 09:23 J/ V (m/s)
60 1 | Slope: K D
] 2.44 m/s? J K | TEST RUN DATA
1 l Test: G736E318
50 1 1 Rhavg = 56.1 %
] | At30sec:V= 67.0m/s
] ! T,avg = -20.4°C
B | T. avg = -20.2°C
40 ] | S o d\;%/ = 265 mm
] [ 88 = 6.13 mm
] ! dUmax= 14.82mm
30 4 : att= 10.90sec
20 : -T; (°C)
104 //
] ‘ 3 Y(mm)
0:“‘““"\“‘“‘“‘\‘““"“1"“““‘\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) e
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50
Sec °C °C % "H,0O m/s "H,0O mm
27 -20.7 -20.3 55.8 12.17 66.2 0.75 6.57
28 -20.8 -20.3 55.7 12.63 67.5 0.82 6.75
29 -20.8 -20.3 55.6 12.83 68.0 0.66 6.11
30 -20.7 -20.3 55.6 12.73 67.8 0.65 6.07
31 -20.7 -20.3 55.6 12.37 66.8 0.58 591
32 -20.6 -20.3 55.6 12.06 66.0 0.57 5.89
33 -20.6 -20.3 55.8 1211 66.1 0.51 5.67
Averages :
30 -20.7 -20.3 55.7 12.45 67.0 0.65 6.13

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm
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G736E319

80 4
3 L.P.wind tunnel
1 AMIL
70 7 06-04-04 T s
7 09:32 J/ V (m/s)
60 1 | Slope: K D
1 2.41 mis? S TEST RUN DATA
E K : Test : G736E319
50 1 ’ | Rhavg= 56.8 %
] | At30sec:V= 67.0m/s
E ! T,avg = -20.3°C
B | T. avg = -20.2°C
40 ] | S o d\;%/ = 265 mm
E ! 50 = 6.03 mm
] ! dUmax= 14.67mm
30 4 : att= 10.30sec
20 ; -T; (°C)
1041 /7 |
E ] & Ymm)
0:““““‘\““““‘\““““‘1““““‘\““““‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time Ta Tf Rh Pl- P2 V P2' P3 6 o
Sec °C °C % "H,0O m/s "H,O mm
27 -20.7 -20.3 56.3 12.79 67.9 0.83 6.73
28 -20.6 -20.4 56.3 12.46 67.0 0.76 6.56
29 -20.7 -20.4 56.2 12.50 67.2 0.66 6.16
30 -20.6 -20.4 56.6 12.38 66.8 0.58 5.89
31 -20.6 -20.4 56.3 12.41 66.9 0.55 5.76
32 -20.5 -20.4 56.5 12.52 67.2 0.56 5.78
33 -20.5 -20.4 56.4 12.07 66.0 0.44 5.40
Averages :
30 -20.6 -20.4 56.4 12.44 67.0 0.62 6.03

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm?

FP-06-28

77

B3=302209 mm  C3=2824.788 mm
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G736H326

80 4
3 L.P.wind tunnel
1 AMIL
701 06-04-06 T LT
7 09:40 J/ V (m/s)
60 1 | Slope: K T
7| 2.45 m/s? S TEST RUN DATA
E K : Test: G736H326
50 - ,/ 1 Rhavg= 483 %
] | At30sec:V= 66.4ml/s
1 ! T,avg = -36.8°C
E | T, avg = -35.6°C
40 ] | 5Df dr%/ = 265 mm
] T 88 = 10.59 mm
] ! dUmax= 14.52mm
30 4 : att= 18.70sec
20 - |
10 % ’ //_\:\6 D(mm)
0:“‘““"\‘““““\““““‘1““““‘\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50
Sec °c °c % "H,0O m/s "H,O mm
27 -37.2 -35.7 48.2 12.68 65.4 2.07 10.99
28 -37.2 -35.7 48.2 12.93 66.0 211 11.01
29 -37.2 -35.7 48.0 13.14 66.6 2.04 10.66
30 -37.2 -35.8 48.3 13.04 66.3 2.02 10.65
31 -37.1 -35.7 48.1 13.07 66.4 191 10.30
32 -37.1 -35.7 48.0 13.29 66.9 1.96 10.37
33 -37.1 -35.7 48.3 13.26 66.9 1.89 10.15
Averages :

30 -37.2 -35.7 48.1 13.08 66.4 2.00 10.59

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm
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G736H327

80 4
3 L.P.wind tunnel
1 AMIL
701 06-04-06 T T s
7 09:45 J/ V (m/s)
60 1 | Slope: K T
1| 246 m/s? g ! TEST RUN DATA
E K : Test: G736H327
50 - / 1 Rhavg = 53.1 %
] | At30sec:V= 679m/s
1 | T,avg = -34.6°C
B | T. avg = -33.8°C
40 ] | S o d\;%/ = 265 mm
1 ‘ 50 = 992 mm
] ; dImax= 1491 mm
30 4 : att= 14.50sec
20 - i
10 é ) //\\ 6 D(m m)
0:“‘““"\‘““‘“‘\‘““"“1"“‘“"\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
ti me Ta Tf Rh Pl- P2 V P2' P3 6 o
Sec °C °C % "H,O m/s "H,O mm
27 -35.0 -33.9 52.5 1351 67.8 1.93 10.16
28 -34.9 -33.8 53.0 13.60 68.0 1.95 10.21
29 -34.9 -33.8 53.0 13.78 68.5 1.99 10.23
30 -34.9 -33.9 53.3 13.54 67.9 1.90 10.05
31 -34.8 -33.9 52.9 13.52 67.9 1.82 9.81
32 -34.7 -33.9 53.0 13.37 67.5 1.68 9.46
33 -34.7 -33.9 52.9 13.29 67.3 1.66 9.41
Averages :
30 -34.8 -33.9 53.0 13.53 67.9 1.85 9.92

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm?

FP-06-28

79

B3 =302.209 mm

AMIL, 06-04-10

C3=824.788 mm




G736H328

80 4
3 L.P.wind tunnel
1 AMIL
701 06-04-06 S AR T
7 09:49 J/ V (m/s)
60 1 | Slope: K T
1| 256 m/s? S TEST RUN DATA
E K : Test: G736H328
50 - / 1 Rhavg = 56.9 %
] / | At30sec:V= 685m/s
1 ! T,avg = -33.1°C
3 [ T, avg = -32.6°C
40 ] | 5Df dr%/ = 265 mm
7 | 0 = 944 mm
] } ! d0max= 1454 mm
30 4 : att= 13.10sec
20 - |
10 é / /_’_\T\G D(mm)
0:“‘““"\‘““‘“‘\‘““"“1"“‘“"\“‘“‘“‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50
Sec °C °C % "H,O m/s "H,O mm
27 -334 -32.6 56.9 13.64 68.4 1.87 9.93
28 -334 -32.6 56.8 13.80 68.7 1.87 9.87
29 -334 -32.6 57.1 13.89 69.0 181 9.65
30 -334 -32.6 56.7 13.65 68.4 1.69 9.35
31 -33.3 -32.6 56.7 13.34 67.6 1.59 9.18
32 -33.3 -32.6 56.7 13.68 68.5 1.62 9.13
33 -33.2 -32.6 56.7 13.86 68.9 161 9.05
Averages :

30 -33.4 -32.6 56.8 13.69 68.5 1.72 9.44

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm
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G736H329

80 4
3 L.P.wind tunnel
1 AMIL
701 06-04-06 T LTI
7 10:22 J/ V (m/s)
60 1 | Slope: K T
1| 257 mis? S TEST RUN DATA
E K : Test: G736H329
50 - / 1 Rhavg= 525 %
] / | At30sec:V= 67.7m/s
E ! T,avg = -34.8°C
E | T, avg = -33.7°C
40 ] | 5Df dr%/ = 265 mm
7 I o = 913 mm
3 ; dUmax= 14.36mm
30 4 : att= 11.30sec
20 - |
101 /) |
0:“‘““"\“‘“““\“‘“"“1"““"‘\““““‘\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50
Sec °C °C % "H,0O m/s "H,O mm
27 -35.2 -33.7 52.5 13.37 67.4 1.84 9.97
28 -35.2 -33.7 52.3 13.52 67.8 177 9.64
29 -35.1 -33.7 52.4 1354 67.9 1.73 9.52
30 -35.1 -33.7 52.4 13.37 67.4 1.62 9.27
31 -35.1 -33.7 52.2 13.45 67.6 151 8.87
32 -35.1 -33.8 52.3 13.66 68.2 141 8.45
33 -35.0 -33.7 52.3 13.25 67.1 1.30 8.24
Averages :

30 -35.1 -33.7 52.3 13.47 67.7 1.60 9.13

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm
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G736H330

80 4
3 L.P.wind tunnel
1 AMIL
701 06-04-06 S el
7 10:39 J/ V (m/s)
60 1 | Slope: K T
1| 256 m/s? S TEST RUN DATA
E K : Test: G736H330
50 - , 1 Rhavg = 522 %
] | At30sec:V= 680m/s
1 ! T,avg = -35.6°C
3 [ T, avg = -33.8°C
40 ] | 5Df dr%/ = 265 mm
1 ‘ 0 = 9.03mm
] ; dImax= 13.61mm
30 4 : att= 13.30sec
20 - |
101 J ‘
] N 3 %mm)
0:“““‘“\‘““‘“‘\“‘“““1““““‘\“‘““"\““““‘\““““‘\
0 10 20 30 40 50 60 70
time (sec) vene
CRITICAL TIME TEST DATA
time T, T; Rh P,-P, vV P,-P, 50
Sec °C °C % "H,O m/s "H,0O mm
27 -36.0 -33.7 52.5 13.54 67.8 1.74 9.55
28 -36.0 -33.8 52.1 13.23 67.0 1.60 9.24
29 -35.9 -33.8 51.9 13.27 67.1 1.59 9.19
30 -35.9 -33.8 52.2 13.47 67.5 157 9.06
31 -35.9 -33.9 51.9 14.18 69.3 1.63 8.97
32 -35.9 -33.9 52.1 13.84 68.5 1.50 8.70
33 -35.8 -33.9 52.1 13.96 68.8 1.47 8.57
Averages :

30 -35.9 -33.8 52.1 13.63 68.0 1.58 9.03

Test Duct Dimensions :
S2 =30830.909 mm? S3 =33298.898 mm? B3 =302.209 mm C3=824.788 mm
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ACCREDITATION
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